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Introduction

The current report provides a status of the Task 1: Review and Update of the
available information on Polluted Sites for the project Inventory and Mapping of
Probably Contaminated Sites in India, which was awarded by the Ministry of
Environment and Forest to a Consortium consisting of COWI as lead partner in
association with KADAM, Witteveen+Bos and Tauw as sub-consultants. The
Project is funded by the World Bank (WB).
Our work is coordinated with the other two assignments of the National Programme
for Rehabilitation of Polluted Sites (NPRPS); Assignment 2: the Development of
Methodologies for NPRPS and Assignment 3: Development of National
Programme for Rehabilitation of Polluted Sites.
Task 2 is one out of the five tasks in this project, see the relation between the tasks
shown in the figure below. Reporting of Task 2 has been performed in parallel with
this report.

Objective

The objective of the assignment is to prepare an inventory of contaminated sites
across India, which will provide information to Central and State governments
when preparing and implementing the National Program for Rehabilitation of
Polluted Sites (NPRPS). The Inventory must be a dynamic tool where data are
adjusted and supplemented on a regular basis.

C:\Users\sv\Documents\Projects and proposals\A019251 Inventory India\Final reports Dec 2015\Task 1\Final report Dec 2015\Inventory Task 1 Final report Dec 2015.docx

8

EXISTING DATA AND GENERAL INFORMATION ON CONTAMINATED SITES

The objective of Task 1 is to collect, collate and review the existing data and
general information on sites which have been put forward as 'contaminated', and to
obtain an understanding of the nature and significance of contaminated sites.
Within this objective, the data collection has, basically, the following purposes:

›

Define the necessary data to include in an Inventory of Contaminated Sites in
India

›

Obtain an overview of which relevant data may be available from different
institutions and organizations

›

Collect and systemize the existing data and information on contaminated
sites.

This task will provide the authorities with an overview of contaminated sites in India
and provide a tool for future management of contaminated sites, but it is not a
complete inventory including all sites in India. The Inventory may be continuously
updated in a structured process in the future, see also Task 2 of this assignment.
Output

The output of Task 1 is a report (this report) containing an updated list of
contaminated sites sorted by different categories and a summary of all the
identified sites in a consistent and comparable format, clearly identifying the nature
and type of contamination, sources of contamination, details of data/information
available, and investigations carried out regarding anticipated/identified impacts
etc.

Activities

The activities include the following four sub-tasks:
Task

Title

Task 1 – Review and update the available information on polluted sites

Disclaimer

1.1

Collection of information from MoEF, CPCB, SPCBs, NGOs, industrial departments,
industrial authorities, SEZs, municipalities etc.

1.2

Data processing and review, developing an Excel sheet for data introduction and uploading
site data in the Excel sheet and in the database

1.3

Preliminary categorization and assessment of sites

1.4

Generating an updated list of sites and a summary report

COWI has based the assessments in this report on readily available information
collected in public and private institutions and inclusion of sites in the list of
potentially contaminated sites have been confirmed by the relevant authority.
COWI cannot be made liable for any third party use of this information.
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Introduction to the 14 steps

In the National Program for Rehabilitation of Polluted Sites (NPRPS) of
Assignment 3 and the Guidance Document for Assessment and Remediation of
Contaminated Sites in India (Assignment 2), the entire process of intervention on a
contaminated site, from its earliest identification to post remediation measures, is
described in a sequence of 14 distinct steps. This set of steps covers all activities
that are performed in dealing with such a site. Wherever applicable, this Task 1
Report refers to these 14 steps.
The 14 steps are visualised in Figure 2-1. A more detailed description of the 14
steps is presented in our Task 2 report.
Identification

Planning

Implementation

Post remediation

›

Step 1:
Identification of probably
contaminated sites

›

Step 5:
Remediation Investigation

›

›

Step 10:
Post remediation plan

›

›

›

Step 2:
Preliminary investigation

Step 6:
Remediation Design, DPR

Step 8:
Implementation of
remediation

›

Step 11:
Post remediation action

›

›

Step 3:
Notification of polluted site

Step 9:
Approval of remediation
completion

Step 12:
Cost recovery

›

›

Step 4:
Priority list addition

Step 13:
Priority list deletion

›

Step 14:
Site reuse

Figure 2-1

›

Step 7:
DPR approval and
financing

The 14 steps

In this Task 1 report, Step 1 Identification of probably contaminated sites
(inventory) is presented.
Reactive/proactive
approach

Information regarding probably contaminated sites may derive from reactive or
proactive processes. In a reactive process of data collection, the competent
authority may receive petitions, reports, complaints etc. from local or state level
agencies, government agencies, the general public and NGOs.
In a proactive process of data collection, the data are gathered through a
structured process for systematic information collection by the competent authority.
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The overall Methodology of the performed data collection in Task 1 has been a
combination of a reactive and a proactive approach. Some of the SPCBs and
NGOs have during years before this Inventory performed a proactive data
collection, while others have managed information received. We as Consultants for
this data collection has systematically collected information at the relevant
institutions in a proactive approach.
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Approach for data collection

The approach for Task 1 has included the following 10 steps:
Step

Description

1

Definition of a contaminated site and Site ID

2

Assess criteria for identifying contaminated sites

3

Assess which data to be collected

4

Identifying institutions for data collection

5

Organizing data collection

6

Data collection

7

Data assessment and processing

8

Approval of sites from SPCB

9

Results of data collection

10

Summary reports of the contaminated sites

The various steps in our approach are described below in Chapter 3, 4 and 5.

3.1
Definition

Definition of a contaminated site and Site ID

The definition of a contaminated and a probably contaminated site is an important
basis for the Inventory. Considerations regarding definitions in other countries are
made in Task 2 of this Assignment, and the definitions have been discussed on
several occasions with MoEF, the World Bank and other stakeholders of the
project. With reference to the 5th Technical Expert Panel Meeting, which was held
on 28 June 2012 at Indian Habitat Centre, New Delhi, a draft definition was
approved by MoEF. The data collection was initiated based on this definition.
Further discussions on the definition were ongoing during autumn 2012, and a final
definition with a broader scope was proposed by MoEF/CPCB and subsequently
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agreed upon in December 2012. Please notice, this is a working definition for this
study and has no legal value.
The approved definition of a contaminated site is:
"Contaminated sites are delineated areas in which the constituents and
characteristics of the toxic and hazardous substances, caused by humans, exist at
levels and in conditions which pose existing or imminent threats to human health
and/or the environment".
Similarly, the approved definition of a probably contaminated site is:
"Sites with alleged (apparent, purported) but not scientifically proven presence of
constituents of contaminants or substances caused by humans at concentrations
and characteristics which can either pose a significant risk to human health or the
environment with regard to present or future land use plan [pattern] or exceeding
specific concentrations or guidelines values prescribed for human health and or the
environment"
Specific explanatory notes are attached the two definitions. For the full definition
including notes, see Appendix B.
Site ID

When a site is to be identified and/or introduced into the database, it is important
that it has a specific and unique Site Identification Number (Site ID). It will be
expedient, if the Site ID also contains administrative or geographical information.
We propose a Site ID allowing the particular state and district to be identified. The
State is identified by an abbreviation consisting of two letters, while the district is
identified by the first three figures of the postal code:
Site ID = state-district-consecutive number (XX-yy-zzzzz), e.g. AP-515-4:

›

XX = state (two letters, e.g. Andhra Pradesh: AP)

›

yyy = district (first three numbers in postal code. e.g. 515 = Anantapur in
Andhra Pradesh)

›

z = consecutive number (e.g. 4, meaning site 4 in Anantapur district, Andhra
Pradesh).

3.2
Type of sites
included in the
Inventory

Criteria for identifying contaminated sites

All sites entered in the Inventory will be considered in relation to compliance with
the definition in Section 3.1. In general, former (closed/abandoned) and still
operating industry and waste disposal (with hazardous waste) sites are included in
the Inventory. In addition, other types of sites, e.g. sites with industrial effluents and
illegal dumping are included. According to the definition, the contaminants shall be
as per the Hazardous Wastes (Management, Handling and Transboundary
Movement) Rules, 2008, Appendix H.
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A systematic approach for assessing if a site is a probably contaminated site is
described in the Guidance report from Assignment 2 by Grontmij “Guidance
document for assessment and remediation of contaminated sites in India, Checklist
of relevant data for identification of probably contaminated sites, Volume II-1-b”.
This evaluation comprises answering the following questions:
1

Has the site been subject to any industry type (point 1.12 in the Datasheet in
Annex C), Industrial processes (see point 2.3, Annex C) or hazardous waste
generation (see point 2.4, Annex C), which are in accordance with Schedule I
of Hazardous Wastes (Management, Handling and Transboundary
Movement) Rules, 2008?

2

Have there been on the site any other industrial processes (see point 2.3,
Annex C), considered as a risk of harm to human health and/or to the
environment?

3

Have there been on the site any other contaminants of anthropogenic nature
(see points 2.2 and 2.6, Annex C), according to Schedule II of Hazardous
Waste Rules 2008, considered as a risk of harm to human health and/or to the
environment?

4

Have there been on the site any other contaminants, or combinations of
contaminants, of anthropogenic nature (point 2.6, Annex C), considered as
risk of harm to human health and/or to the environment?

If either one or more than one of these four questions is answered by ‘yes’ the site
should be regarded as a ‘probably contaminated site’. If all of these four questions
are answered by ‘no’, and there is no actual indication of significant contamination
at the site, the site should not be regarded as a ‘probably contaminated site’.
Size of area/quantity
of waste

Generally, it is difficult to define a lower limit of the size of a contaminated site, or a
minimum quantity of hazardous waste at a site. In principle, even a few kilos of a
hazardous compound in a small area (e.g. pesticides) can cause a risk.
This project attempts to identify all contaminated and probably contaminated sites
irrespective of size and quantity of contaminants.

Age of
contamination

In this inventory, there is no limitation for the age of contamination, although most
contamination will probably have occurred since the 1960s with the start of
industrialization in India and followed by the introduction of environmental laws.

3.3

Data to be collected

To ensure that we collect the right data, we have initially defined which data to be
obtained to fulfil the objective of the Inventory. The list of necessary data has been
developed based on the international experiences presented in Task 2 and
adjusted to the Indian situation. We have also taken into account the data
necessary to define the typology of the site, see Task 1 in Assignment 2
Methodologies for NPRPS. However, it was from the start foreseen that site
information would be quite heterogeneous, and information on many sites would
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only be limited. The site information can be supplemented through a preliminary
assessment including a site inspection, which has been performed for around 100
selected sites within this assignment in Task 4. A complete list of desired data is
shown in Annex C (Data sheet). It has to be stated that the data listed in Annex C
is a gross list for both Task 1 and Task 4 (Site inspection) and not all data can be
collected based on a desk top study. The following data are obligatory or
preferable for Task 1:
Table 3-1

Obligatory and preferable data for Task 1

No

Topic

Explanation

Obligatory

1.0

State name

Yes

1.2

Site Name

Yes

1.3

Address

Yes

1.5

Current land use

1.12

Industry Type (which have caused
contamination)

List of Industries which can cause
contamination (from International
experience)

Yes

2.2

Type of contamination according to
definition from MoeF

1 = Effluent, 2 = Air, 3 = Municipal
Solid Waste, 4 = Bio-medical Waste,
5 = Hazardous Waste, 6 = Ship Break
Waste, 7 = Any other (specify)

Yes

2.3

"Industrial processes" which caused the
contamination

Yes

2.4

Type of hazardous waste

According to schedule 1 - Hazardous
Wastes (Management, Handling and
Transboundary Movement) Rules,
2008)

2.6

Contaminants of concern - CoC (chemical name(s)

3.4

Is the groundwater used for drinking
water

1 = Major use
2 = Moderate use
3 = No use

Preferable #

Any sensitive use of surface water
within 1 km (e.g. use for Drinking Water,
Irrigation, Livestock, Commercial food
production, Water recreational, Fishing)

1 = Major use
2 = Moderate use
3 = No use

Preferable #

Preferable #

Yes

Yes

10.2

Name of institution which appointed the
site as a "potentially" contaminated"

Yes

10.3

Reasons on why the site has been
appointed as contaminated /probably
contaminated site

Yes

11.1

Total population at risk

#: (input to prioritization system)
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The Data Sheet covers all relevant information for the preliminary assessment of a
site. The categories follow the Source - Pathway -Receptor structure, and the
pathways (or exposure routes) include three migration pathways (groundwater,
surface water and air) and one exposure pathway (soil exposure). Each pathway
represents a means by which hazardous substances may pose a threat to human
health and/or the environment. The pathways will primarily be used for the
subsequent Risk Assessment and Prioritization of Sites in Task 5.
The Data Sheet has been a valuable tool to assess data gaps and which data to
further obtain in Task 4 for the Site Visits. The Data Sheet has been through
several revisions based on comments from MoEF and the World Bank, and it has
been adjusted according to required information for classification of site typology,
refer to Assignment 2, Methodologies for NRPS, Task 1.
For a number of topics in the Data Sheet, predefined categories have been
selected based on the methodology in Task 2 and requests from MoEF. The topics
and the predefined categories are included in the Data Sheet in Appendix C and
commented below:

›

The categories for "Land use" has been modified and is now in accordance
with requests from MoEF (point 1.5)

›

Type of contamination has been included after request from MoEF (point 2.2)

›

Industrial processes (2.3), Type of hazardous waste (2.4) and Hazardous
waste constituents (2.5) are in accordance with "Hazardous Wastes
(Management, Handling and Transboundary Movement) Rules, 2008)", see
Appendix H.

3.4

Identifying institutions for data collection

In Task 2, the international experience of creating an inventory of contaminated
sites was presented and combined with our own experience from India. In cooperation with MoEF and the World Bank, a number of institutions were identified
for providing information about contaminated sites in India. In accordance with the
international experience and the Consultants' knowledge and experience of the
Indian situation, it was anticipated that most of the relevant information would be
available within the public system, e.g. the MoEF, the Central and State Pollution
Control Boards and the municipalities. Specifically for India, the NGOs have
relevant information, and especially the Blacksmith Institute is in possession of
their own inventory of contaminated sites based on their own data collection
including site visits and sampling. In addition, departments of industries and
industrial associations were selected for data collection as experience in both India
and internationally show, they may have information related to cases of soil
contamination.
Summarizing, the following main groups of institutions and organization were
identified for data collection:
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›
›
›
›
›
›
›
›
›
›
›
›
›

Ministry of Environment and Forests (MoEF)
Central Pollution Control Board (CPCB)
State Pollution Control Boards (SPCBs)
The Blacksmith Institute (NGO)
Other selected NGOs (e.g. Centre for Science and Environment (CSE), Toxic
links, MC Mehta foundation, Madhya Pradesh Vigyan Sabha)
Selected municipal authorities
Selected department of industries and industrial associations (e.g. State
Industrial Development Corporation)
Selected research institutes
Selected Special Economic Zones (SEZs)
Treatment Storage and Disposal Facilities (TSDF)
Selected press reports and media
Desk studies (internet search)
Selected public interest litigation (PILs) – from court cases.

3.5

Organizing data collection and data collection

Some of the groups of institutions and organizations identified for data collection
include a large number of units, e.g. the municipal authorities and the departments
of industries, and it has neither been possible, nor within the scope of this project
to visit all of them. Part of the organization of the data collection was to decide
which specific institutions and organizations should be visited.
Data collection was organized centrally from Delhi. India was divided into five
zones, each covered by a specific team, who have collected information
simultaneously in the five zones (see chart below). Each zone had a local team
consisting of one coordinator and two assistants. Initial training in the methodology
and approach of the date collection was provided to the local teams. A couple of
test case studies for data collection in Delhi and Gujarat were performed to adjust
the data collection methodology before the full campaign was launched. For the
test case studies, Delhi Pollution Control Committee (DPCC) and Gujarat Pollution
Control Board (GPCB) as well as CPCB, the NGO Blacksmith Institute and the
Supreme Court monitoring committee were visited.
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As the main focus was on the SPCBs, a letter and a questionnaire were submitted
to all individual SPCBs (see Appendix D, Appendix E and Appendix F). The
objective was to:

›

Establish initial contact to SPCBs, to inform the SPCBs about the project and
request cooperation in providing data.

›

Request the SPCBs to appoint a coordinator for the data collection.

›

Obtain a list from SPBCs of contaminated sites with basic information.

A draft version of the contaminated site definition was submitted with the request
letter to the SPCBs. When the definition was modified in December 2012 (see
Section 3.1), a new request had to be sent to the SPCSs and a new round of visits
to the SPCBs was performed to include sites, which were not requested in the first
round due to the narrower contaminated site definition.
Initial information collected during the test case studies from CPCB, MoEF,
Blacksmith Institute and the Supreme Court Monitoring Committee was circulated
to all the zone and state coordinators of the Consultant to get an initial idea of the
number, distribution and nature of the contaminated sites.
Based on the initial information, the zone and state coordinators collected further
information from the SPCBs directly from their websites or from available reports
on hazardous waste inventories. The focus was on hazardous waste generating
industries, and major industrial areas generating hazardous waste.
Based on the location of major polluting areas and on the list of industrial areas,
the regional offices of SPCBs, the NGOs, Industries Department, Research
Institutes and the other institutions and organizations were consulted with the
objective of collecting further information about the contaminated sites. Focus was
mainly on the areas located near points of hazardous waste generation.
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In addition, all the TSDF (Treatment, Storage and Disposal Facilities) were
contacted and useful information was obtained.
The sequences in the approach to data collection are shown in Table 3-2.
Meetings

Table 3-2

In total, 220 meetings were held across India during the first data collection
campaign from May to November 2012. A complete list of the meetings held with
stakeholders during this period is shown in Appendix G. Communication with
Stakeholders after November 2012 has been through mails and telephone
conversations.
Approach to data collection

Activity

Time

Objective

Reference

Letters and questionnaires are submitted to all

April 2012

Inform about the project and prepare

Annex D

SPCBs in the prescribed format
Visits to MoEF and CPCB

collection of data
May 2012

Collection of data at National level

Meeting list, see
Annex G

Visits to Delhi Pollution Control Committee (DPCC)

May – July

Test case study for data collection at

Meeting list, see

and Gujarat Pollution Control Board (GPCB) as a test

2012

State Level

Annex G

June 2012 -

Collection of data at NGO level

Meeting list, see

case for preparation of inception report
Visits to Blacksmith Institute in Delhi

July 2014
Visit to the remaining SPCBs

July 2012

Annex G
Collection of data and discussion of

Meeting list, see

the sites

Annex G

Follow-up meetings with SPCBs

July 2012

Collection of any additional data

Meeting list, see
Annex G

Initial contact to other stakeholders (selected
Municipal Authorities, SEZs, NGOs, Industrial
Associations, Research Institutes, Press reports,
PILS, TSDF)

July 2012

Inform about the project and prepare
collection of data

Meeting list, see
Annex G

Follow-up meetings with other Institutions

July 2012

Collection of data

Meeting list, see
Annex G

New letter to SPCBs from MOEF

January 2013

Informing regarding new definition of
contaminated site for reassessing
list of probably contaminated sites

See Annex E

Follow-up meetings with SPCBs

February August 2013

Collection of any additional data

Meeting list, see
Annex G

New letter to SPCBs from MOEF

September December
2013

The identified sites are validated by
respective SPCBs

See Annex F

Data assessment and validation

December
2013 October 2014

Identifying sites within the scope of
this project. The identified sites are
validated by respective SPCBs

Annex J
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Reference

Data for the identified sites are
extracted to Excel Data Sheet

All states were visited during May to October 2012, and a new round of visits,
based on the revised definition and only for the SPCBs, was started in January
2013, see letter dated 10 January 2013 to the SPCBs from the MoEF in Appendix
E. Only the SPCBs of all the states have been visited during this new round of data
collection as the other institutions and organisations had already provided the
information regarding the contaminated sites regarding effluent contamination,
MSW contamination, etc.

3.6

Data assessment and processing

All identified sites have been assessed one by one to clarify whether the site is
within the scope of this project. This means that the site must be in accordance
with the approved definition of contaminated sites or probably contaminated sites
(see Section 3.1) and furthermore confirmed by the respective SPCB to be
included in the final list. For a number of identified sites, only limited information
was available, and especially in these cases, it was important that the site was
confirmed by the relevant SPCB as a probably contaminated site.
The collected data from the 320 identified sites, which are within the scope of this
project, have been keyed into an Excel Data Sheet. A template of the Data Sheet
is shown in Appendix C. These data are now being introduced into the GeoEnviron
database together with obtained data from the performed Site Inspections in Task
4.
GeoEnviron is developed specifically for management and risk assessment of
contaminated sites (see Task 3 of this assignment). It is used for inventories of
contaminated sites to manage data from desk studies of probably contaminated
sites, site walkovers, risk assessment, prioritization of further investigations and
remedial actions. In addition, the module contains administrative site management
features for public officers, such as document handling and reporting, together with
quality assurance facilities. Using the hierarchy of tab folders, al information of a
preliminary site assessment can be reported in only one screen.
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A screen dump of the Contaminated Land module is shown below.

.
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Results of the data collection

This chapter provides an overview of the results of the data collection up to
December 2014.

4.1

Overall results

Based on the information from the visited institutions and organizations, we have
identified a total of 517 sites for which we have submitted a list at the meeting of
NPRPS held 13 August 2013. Based on the subsequent discussion with the
SPCBs and other Stakeholders (e.g. Blacksmith Institute), we found that 111 sites
out of the 517 should be excluded from the list for various reasons and the latest
status of these sites. Therefore, in August 2013 we ended up with the 406 sites in
agreement with MoEF, the list with 406 sites was in September 2013 sent to all
SPCB/PCBs for approval (see letter in Annex E). Based on feedback from
SPCB/PCBs, 86 sites were subsequently deleted from the list (list of these 86
deleted sites are shown in Annex K), so the total number of probably contaminated
sites was reduced to 320 sites, which is the total number of probably contaminated
sites to be listed as part of the Task 1 report.
Of these 320 sites, 116 sites are still to be considered as pending because not all
SPCBs have responded to MoEF's letter dated 24 September 2014, see Table 4-1.
The remaining 204 sites are considered confirmed sites, which means that the
sites have been:

›

Approved by SPCBs

›

Suggested by CPCB (e.g. sites from the National CPCB list or sites suggested
by CPCB for Site Inspection in Task 4) or

›

Sites selected for Site Inspection in Task 4.
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Table 4-1

Total number of probably contaminated sites in India based on the Inventory in Task 1

State

Total No.
of sites

Confirmed
sites

Pending
sites

Response (written) from SPCBs regarding
identification/approval of probably contaminated sites

Andhra Pradesh

AP

2

0

2

No response has been received from APPCB

Arunachal Pradesh

AR

0

0

0

No response from ARPCB

Assam

AS

4

3

1

Letter from ASPCB: Letter No WB/LB-236/1314/13/2515 Dated 24.01.2014

Bihar

BR

1

1

0

Letter from BRPCB: Letter No. 647 dated 14/11/2013

Chhattisgarh

CG

5

3

2

Letter from CG Environment Conservation Board to
COWI, 10-4-2014

Goa

GA

2

2

0

Letter from GAPCB: Letter No. 7/09-PCB/Vol IX/5253
Dated 11.10.2013.

Gujarat

GJ

23

21

2

Letter from GJPCB: Letter No GPCB /HAZ/GEN-432
(1)/165076 from Gujarat PCB dated 12/11/2013
(approval of probably contaminated sites)

Haryana

HR

17

3

14

No response has been received from HSPCB

Himachal Pradesh

HP

6

1

5

No response has been received from HPPCB

Jammu and Kashmir

JK

0

0

0

No response has been received from JKPCB

Jharkhand

JH

14

2

12

No response has been received from JHPCB

Karnataka

KA

24

9

15

Letter from KAPCB to MOEF/COWI dated 23-7-2013
(Identification of probably contaminated sites in the
KA)

Kerala

KL

11

3

8

No response from KL State Pollution Control Board

Madhya Pradesh

MP

20

6

14

Letter from MPPCB S. No. 751, dated 18-6-2012 to
COWI (Identification of probably contaminated sites in
the MP)

Maharashtra

MH

5

5

0

Letter from Maharashtra Pollution Control Board
MPCB/AS(t)/TB/B-333 dated 22/01/2014 (approval of
probably contaminated sites)

Manipur

MN

0

0

0

No response from MNPCB

Meghalaya

ML

0

0

0

Letter regarding Questionnaire from MPCB dated
31/07/2013 (identification of probably contaminated
sites in ML)

Mizoram

MZ

0

0

0

No response has been received from MZPCB

Nagaland

NL

0

0

0

No response has been received from NLPCB
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Orissa

OR

31

25

6

No response has been received from ORPCB

Punjab

PB

9

9

0

Letter No SSO(HWM)/2013 from PPCB dated

23

3/12/2013 (approval of sites)
Rajasthan

RJ

11

2

9

Letter from RPCP/SWMC/Haz/2974 to COWI, dated
18-2-2013 (approval of probably contaminated sites Nil sites in the state according to RJPCB)

Sikkim

SK

0

0

0

Letter regarding Questionnaire from SPCB dated
4/2/2013. Nil sites in the state

Tamil Nadu

TN

13

5

8

No response has been received from TNPCB

Telangana

TS

9

1

8

No response has been received from APPCB
(Telangana was part of AP during data collection)

Tripura

TR

0

0

0

Letter regarding Questionnaire from TPCB dated
10/07/2013. Nil sites in the state

Uttar Pradesh

UP

40

37

3

Received letter from UPPCB: Letter F31529/CE0-5
/MoEF/HAZ/13 dated 10/10/2013 (identification and
approval of probably contaminated sites)

Uttarakhand

UK

9

5

4

Ref. UEPPCB/HO/GEN-461/2013/5474-701 Dated
19.10.2013 (approval of sites)

West Bengal

WB

36

33

3

Letter received from WBPCB memo No 192/3S139/2004 Dated 08.08.2013 (identification of probably
contaminated sites in WB)

UTs
Andaman and Nicobar

AN

0

0

0

No response

Chandigarh

CH

0

0

0

No response

Dadra and Nagar Haveli

DN

0

0

0

No response

Daman and Diu

DD

0

0

0

No response

Lakshadweep

LD

0

0

0

No response

National Capital Territory

ND

28

28

0

Letter No F.DPCC/RDPC/2013/621 dated 25.10.2013

Islands

(List of 23 Illegal Hazardous Waste Dumping Sites in
ND)
Pondicherry
Total no

PY

0

0

0

320

204

116

None

*: Included in the Inventory. Confirmed by SPCB/CPCB as a probably contaminated sites or SI has been performed by COWI
#: Included in the inventory, but not confirmed by SPCBs)
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Appendix J is a list of the 320 identified probably contaminated sites in a
comparable format with the following selected information:

›
›
›
›
›
›
›
›
›

Site ID
Site name
Site Address
Current land use
Type of contamination according to definition from MoEF
Industrial processes" which caused the contamination
Primary contaminant(s)
Confirmed site
Site Inspection performed in Task 4.

Notice that the above list only consists of selected data. In the GeoEnviron
database all collected data in Task 1 (and Task 4) will be introduced.
Compared to Inventories in other countries, this number is very low. According to
the Task 2 report, between 100,000 and 600,000 brownfield sites have been
identified in the US, and around 1,664 abandoned sites have been selected for the
superfund program. In England, 100,000 sites may be contaminated. Of these,
5,000 to 20,000 may be problem sites. In the Netherlands, over 21,000 federal
sites have been identified as contaminated sites, suspected contaminated sites, or
"closed" sites where remediation was either completed or not required. However,
this inventory is the first systematic approach to collect data for an Inventory of
Contaminated Sites in India based on the developed definition and the approach
described in Section 2. It is presumed that the most known problematic sites are
included in the inventory.
Appendix H only includes a limited part of the collected information from Task 1. All
the collected information in Task 1 together with obtained information from the Site
Inspections performed in Task 4 will be stored in a computerized database
(GeoEnviron database).

4.2

Assessment of data available from institutions

In this section, we are, in general, terms assessing the data available from the
different types of institutions and organizations and the data quality.
CPCB

CPCB is in possession of information about sites identified by CPCB itself and by
the SPCBs. Many of the sites have been investigated in detail. The updated list of
sites from CPCB contained 23 dumpsites and 51 other sites (e.g. industrial sites).
We have received detailed reports on studies conducted by CPCB itself or by
various SPCBs in the states of Andhra Pradesh, Orissa, Punjab, West Bengal,
Uttar Pradesh, Madhya Pradesh, Kerala and Tamil Nadu.
In general, the information regarding the sites is detailed, as it includes primary
data from preliminary and/or detailed investigations performed by the SPCBs.
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MoEF has also carried out some studies under a World Bank Funded programme
through various consultants. The studies include preliminary or detailed
investigations of contaminated sites in Himachal Pradesh, Kerala, Madhya
Pradesh, Meghalaya, Orissa, Rajasthan, Uttar Pradesh, Andhra Pradesh and
Gujarat. Several of the sites are identical to the sites shown in the CPCB list.
In general, the obtained data from MoEF provides detailed information about these
sites (similar quality of data as the CPCB sites).

SPCBs

Most of the SPCB officials cooperated in data collection and shared information;
however, it was observed that some of the SPCBs were hesitant in sharing the
information in writing/other official channel, and they have been concerned about
pointing out contaminated sites for various reasons:

›

The identification of contaminated sites will lead to pressure from communities
and/or landowners.

›

Uncertainties about who should pay for cleaning up.

›

If the number of such sites becomes huge, in hundreds/thousands, will the
Ministry acquire all for remediation? Once identified, the SPCBs will have to
face the public for inaction.

›

Risk of lawsuits from owners of contaminated sites or neighbours.

›

"Probably contaminated sites": They fear that unfounded suspicions can lead
to drawbacks such as loss of value of a site.

In accordance with the above assessment, we have only received written response
from 17 SPCBs/PCBs, see Table 4-2.
The data from the SPCBs vary considerably from site to site. The sites which have
been investigated in detail have very complete information, while for other sites,
only information regarding site name, address and primary contaminants is
available.
Blacksmith Institute

The Blacksmith Institute (BI) has already conducted similar studies in India, and
their coordinators have visited many of the sites and collected site-specific
information, including site investigations with primary data for a number of sites. BI
has provided a list of about 400 sites from their database. We had a number of
meetings with representatives of BI for discussing their inventory. We received very
useful and detailed information about these contaminated sites from their
database, however, before finally including these sites in our list, we had a
discussion with BI and SPCBs to understand the latest status of these sites. In
general, the quality of data from BI is high for more than half the sites in the
Database. For the remaining sites, the data are more limited.

Other selected NGOs

A number of NGOs have carried out studies on this subject, we met with most of
these NGOs and could collect very useful information from them. The selected
NGOs who were contacted are as given below.
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›
›
›
›
›
›
›
›

Greenpeace India
Toxic Links Delhi
Centre for Science and Environment
Centre for Environment Development
Swabhiman trust Bhopal
Centre for Environment Development
Centre for Sustainable Development
Centre for Environment Education.

We received information about sites which was not given to us by SPCBs,
particularly the Bhopal site of Union Carbide.
Selected municipal
authorities

We met a number of municipal authorities such as Bhopal, Indore, Delhi Mumbai,
Vapi, Jaipur, Raipur, Daman and Hyderabad.
But in our opinion, they have not been able to provide specifically useful
information, and most of them have asked us to get in touch with the SPCBs.

Selected department
of industries, SEZs

We have contacted the Industries' Department in most of the states. They are also
considered as very important stakeholders.
Some of the important Industries' Department and Industrial Associations
contacted were:

›
›
›
›
›
›
›
›
›
›
›
›
›
›
›
›

AKVN MP
SIDCUL Uttarakhand
MIDC
GIDC
APIIC
KSIDC
Directorate of Industries Rajasthan
Tamil Nadu Industrial Development Corporation
Assam Industrial Development Corporation
Directorate of Industries, Orissa
Mandideep Industrial Association
Pithampur Industrial Association
Hareli Tohiwal Industrial Association
Vapi Industrial Association
Maharashtra Industrial Association
Chattisgarh Chamber of Commerce
Pithampur SEZ.

Some of the Industrial Development Corporations have provided information about
contaminated sites. They get the information about contaminated sites from
complaints received from the affected people and industries, but they are not very
clear about the definition of contaminated sites and the systematic data collection.
So, although we could get a lot of information from them, ultimately only few sites
could get a place in the final list of probably contaminated sites.
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SEZs are relatively newly developed, and they are properly managed with little
impact on soil and water.
Selected research
institutes and
universities

Several of these institutes have carried out a lot of research work and studies on
contaminated sites, including sampling and characterization. We were provided
many details about the contaminated sites from institutes and research
organisations.
Selected research institutes and universities contacted were:

›
›
›
›
›
›
›
›

IIT Delhi
IIT Mumbai
NEERI
Anna University
NGRI
EPTRI
CEPT University
RRL.

However, some of the universities had reservation about sharing their data with us.
Selected TSDF Sites

TSDFs are Treatment, Storage and Disposal Facilities for hazardous waste. They
turned out to be important stakeholders in these surveys, since the owners of these
sites have relevant information about illegal dumping of waste by industries.
Hence, important information about these probably contaminated sites has been
provided.
Important TSDF contacted were:

›
›
›
›
›
›
›
›

Pithampur
BEIL TSDF
Taloja TSDF
Maharashtra TSDF
Gujarat TSDF
TSDF Nimbua
Andhra Pradesh TSDF
Tamil Nadu TSDF.

We obtained particular important information from the TSDF owners in Uttar
Pradesh and Gujarat states.
Selected Public
Interest Litigations
(PIL)

We met with, among others, Mr MC Mehta, Chattisgarh High Court and Dr Boralkar
of Supreme Court Monitoring Committee. They both provided very useful
information about court cases related to contaminated sites.

4.3

Data availability and quality

The level of information of each site varies widely. At some sites, there is detailed
information including primary data and knowledge about source, pathways and
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receptors. For other sites, the knowledge is very limited e.g. with virtually only
information about the name and location of the site.
Table 4-2 gives an overall status of the information level of obtained data in Task 1
and 4. In Task 1, the information about the general site information and information
about source and waste characteristics is reasonable good, but little information
about pathways and receptors was given. For the inspected sites in Task 4, the
information is more complete.
Table 4-2

Level of information based on data collection in task 1 and 4

Overall Topic
1. General information
about the site

Topic

Information obtained (Task 1 and 4)

Site Name and Site ID

Information for all sites

Address

For all sites (but complete address for many sites
has not been obtained)

GPS coordinates

For all sites (but for some sites it has not been
possible to get accurate coordinates)

Land use (Current and Future)

Current: >95%, Future: 85%

Owner (Current)

Obtained for about 40% of sites

Name(s) of Polluter(s)

Obtained for about 55% of sites

Approximate area of site

For about 65% of sites (but for most sites only rough
estimates)

Overall historical review

For about 80% sites

Type of Site ("Point" site, "Area" site)

For >90% of sites (but the distinction between type
of sites is uncertain for many sites)

Type of contamination according to definition
from MoeF

For about 90% of sites

Industry Type (which have caused
contamination), International classification)

For about 85% of sites

"Industrial processes" which caused the
contamination (HWR Rules, 2008)

For about 85% of sites

Period of operation/contaminating

For about 40% of sites

Type of hazardous waste (HWR Rules, 2008)

For about 80% of sites

Primary Contaminant(s)

For about 90% of sites

Is primary data (analysis) available

For about 2/3 of sites

2. Source of
contamination and waste
characteristics

Source characteristic (e.g. Origin, physical state,
position, visual contamination, vegetation stress,
area/volume)

Not calculated. In general only limited information
about the source also for investigated sites.

3 Groundwater use and
characteristic

Geology at the site

Not calculated but in general only little information

Hydrogeology at the site

Not calculated but in general only little information

Current and future expected use of any aquifer
for groundwater use

Information obtained for about 2/3 of sites but the
information is uncertain

Is the groundwater used for drinking water

Information obtained for about 90% of sites but the
information is uncertain
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Overall Topic
4. Surface water use and
characteristic

Topic
Name and distance to nearest surface water
body (m)
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Information obtained (Task 1 and 4)

Information obtained for about 2/3 of sites but the
information is uncertain

Any sensitive use of surface water within 1 km
Distance to Sensitive Ecological areas (m)

Information obtained for about 2/3 of sites but the
information is uncertain

5 Soil Exposure
Characteristics

Current activities on the site and in the vicinity of
the site

Information from about 2/3 of sites. Assessed for
inspected sites in Task 4 (100 sites)

6. Socio economic
aspects

General socio economic conditions

Very little information. Assessed for inspected sites
in Task 4

7. Pathways, exposure,
impacts and risk from
contamination

Potential/observed pathways for spreading of
contamination at the site

Information obtained for about 2/3 of sites. But the
information is uncertain. Information obtained for all
inspected sites in Task 4.

Potential/observed exposure to contaminants
Population at Risk

Assessed for all sites

8. Typology

Typology of the contamination

Assessed for 85% of sites. For most sites, the
knowledge about typology is uncertain. For the 100
sites in Task 4 where we have performed Site
Inspection, the information about typology is more
accurate.

9. Site description

Overall Location and site description

Performed for all sites

10. Site Stakeholders and
arguments for identifying
the site as a probably
contaminated site

Name of institution which have appointed the
site as a "Probably contaminated site"

Assessed for all sites

Reasons on why the site has been appointed as
contaminated /probably contaminated site
Approved site by SPCBs

4.4

Geographical distribution

Figure 4-1 (and Annex 1.1) shows the location of the 320 identified probably
contaminated sites in India. It can be seen that in many areas in India no sites
have been identified, especially in the central part. Figure 4-1 is also shown in
Annex 1.1 with another background map and in a larger version.
Error! Reference source not found. and Table 4-1show the state wise
distribution of the 320 sites. Most of the sites are located in the states of Uttar
Pradesh, West Bengal, Orissa, National Capital (Delhi), Karnataka, Gujarat,
Jharkand, Tamil Nadu, Kerala, Andhra Pradesh/Telangana and Punjab.
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Figure 4-1

4.5

Location of the 320 probably contaminated sites in India

“Industry Type” which has caused the
contamination

Information of Industry Type has been obtained for most sites. The Industry Type is
an important parameter because it is used in the Stage I prioritization system
(Initial prioritization of sites), see Task 5 report.
Table 4-4 show the results of the data collection regarding “Industrial type” which
caused the contamination (the source of the contamination). The list is similar to
Appendix D of Task 5 report, which is used in the GeoEnviron database (and in the
Stage I prioritization).
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The results show that the most common “Industry type” is:

›
›
›
›
›
›
›
›
›
›

Chemical Works: Organic chemicals manufacturing works
Textile works and dye works
Chemical Works: Inorganic chemicals manufacturing works
Chemical Works: Pesticides manufacturing works
Chemical Works: Pharmaceuticals manufacturing works
Metal Works: Electroplating and other metal finishing works
Metal manufacturing, refining and finishing works: Lead works
Metal Works : Non-ferrous metal works (excluding lead works)
Tannery Operations
Waste: Landfills (MSW) and other waste treatment & disposal sites

For about 42 sites there are no information. For many sites (about 111 sites) there
are more than one Industry type at the specific site (Mixed). This shows that many
of the sites are very complex (and large) sites, typically with a mixture of
contaminants and several contamination sources. For 8 sites the Industry Type
cannot be categorized in the below defined types. This show that the list of
predefined Industry type cover most of the identified Industries in the inventory.
Table 4-3

Industry type (source of contamination)

Industry type (which caused the contamination)

Number of sites where this
process occurs

Agriculture

2

Airports

0

Animal and animal products processing

0

Asbestos manufacturing works

1

Battery recycling

4

Ceramics, cement and asphalt manufacturing works

2

Charcoal works

0

Chemical works : Coatings (paints and printing inks)

11

Chemical works: Cosmetics and toiletries manufacturing works

1

Chemical works: Disinfectants manufacturing works

0

Chemical Works: Explosives, propellants & pyrotechnics

0

Chemical works: Fertilizer manufacturing works

17

Chemical Works: Fine chemicals manufacturing works

0

Chemical Works: Inorganic chemicals manufacturing works

47

Chemical Works: Linoleum, vinyl & bitumen-based floor covering

0

Chemical Works : Mastics, Sealants, adhesives & roofing felt

3

Chemical Works: Organic chemicals manufacturing works

70

Chemical Works: Pesticides manufacturing works

24
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Industry type (which caused the contamination)

Number of sites where this
process occurs

Chemical Works: Pharmaceuticals manufacturing works

21

Chemical Works: Rubber processing works

3

Chemical Works: Soap & detergent manufacturing works

0

Dockyards and docklands

0

Dry-cleaners

0

Engineering works: aircraft manufacturing works

0

Electrical & electronic equipment manufacturing works

10

Electronic waste (E-waste) recycling

2

Engineering Works: Mechanical engineering and ordnance works

0

Engineering Works: Railway engineering works

0

Engineering Works: Shipbuilding , repair and ship breaking

0

Engineering works: vehicle manufacturing works

0

Fiberglass and fiber glass resins manufacturing works

0

Food processing – major

1

Gas works, coke works, coal carbonization plants

0

Glass manufacturing works

1

Medical (hospitals, clinics)

1

Metal Works : Electroplating and other metal finishing works

27

Metal manufacturing: Iron and steelworks

13

Metal manufacturing, refining and finishing works: Lead works

24

Metal Works : Non-ferrous metal works (excluding lead works)

22

Metal Works: Precious metal recovery works

5

Mining & quarrying general

14

Oil refineries & bulk storage of crude oil and pet. Products

7

Photographic processing industry

0

Power Plants/stations (excluding nuclear power stations)

9

Pulp and paper manufacturing works

14

Printing and bookbinding works

1

Railway land

0

Road vehicles: Garages and filling stations

2

Road Vehicles: Transport and haulage centers

2

Sewage works and sewage farms

9
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Industry type (which caused the contamination)

Number of sites where this
process occurs

Tannery Operations

16

Textile works and dye works

38

Timber products manufacturing works

0

Timber treatment works

0

Waste Recycling: Drum and tank cleaning and recycling plants

1

Waste Treatment: Hazard waste treatment plants

2

Waste: Landfills (MSW) and other waste treatment & disposal sites

17

Waste recycling, treatment & disposal: Metal recycling sites

7

Waste recycling, treatment & disposal: Solvent recovery works

0

Mixed (specify Industries types if possible)

111

Not Known

42

Other type (not specified above)

8

4.6

33

"Industrial processes"

Table 4-4 show the results of the data collection regarding “Industrial processes”
which caused the contamination (the source of the contamination). The list is from
Schedule 1 in the Hazard Waste Rules, 2008 (see Annex H).
The results show that the most common “Process” is:

›
›
›
›
›
›
›

Production or industrial use of synthetic dyes, dye-intermediates and pigments
Metal surface treatment, such as etching, staining, polishing, galvanising,
cleaning, degreasing, plating, etc.
Production/formulation of drugs/pharmaceuticals & health care product
Production and formulation of pesticides including stock-piles
Production of canvas and textiles
Leather tanneries
Dumpsites

For about 60 sites there are no information. About 117 sites cannot be classified
according to Industrial Processes defined by HW Rules, 2008.
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Table 4-4

Industrial processes which caused the contamination (source of contamination)

Industrial Processes generating Hazardous Waste #

Number of sites
where this
process occurs

1. Petrochemical processes and pyrolytic operations

0

2. Drilling operation for oil and gas production

0

3. Cleaning, emptying and maintenance of petroleum oil storage tanks
including ships

0

4. Petroleum refining/re-processing of used oil/recycling of waste oil

6

5. Industrial operations using mineral/synthetic oil as lubricant in hydraulic
system or other applications

4

6. Secondary production and/or industrial use of zinc

10

7. Primary production of zinc/ lead/copper and other non-ferrous metals except
Al

1

8. Secondary production copper

6

9. Secondary production of lead

10

10. Production and/or industrial use of cadmium and arsenic and their
compounds

5

11. Production of primary and secondary aluminium

11

12- Metal surface treatment, such as etching, staining, polishing, galvanising,
cleaning, degreasing, plating, etc.

42

13.Production of iron and steel including other ferrous alloys (electric furnaces;
steel rolling and finishing mills; Coke oven and by product plant)

14

14. Hardening of steel

3

15. Production of asbestos or asbestos-containing materials

0

16. Production of caustic soda and chlorine

10

17. Production of mineral acids

4

18. Production of nitrogenous and complex fertilizers

8

19. Production of phenol

0

20. Production and/or industrial use of solvents

16

21. Production and/or industrial use of paints, pigments lacquers, varnishes,
plastic and inks

17

22. Production of plastic raw materials

9

23. Production and/or industrial use of glues, cements, adhesive and resins

5

24. Production of canvas and textiles

21

25. Industrial production and formulation of wood preservatives

0
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26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments

50

27. Production of organo-silicone compounds

0

28. Production/formulation of drugs/pharmaceuticals & health care product

21

29. Production and formulation of pesticides including stock-piles

26

30. Leather tanneries

16

31. Electronic Industry

16

32. Pulp & Paper Industry

13

33. Disposal of barrels containers used for handling of hazardous wastes
chemicals

2

34. Purification and treatment of exhaust air, water & waste water from the
processes in this schedule and common industrial effluent treatment plants
(CETP’s)

1

35. Purification process for organic compounds/solvents

0

36. Hazardous waste treatment processes, e.g. incineration, distillation,
separation and concentration techniques

2

37. Other

117

37 Other (Dumpsites)

17

Not known

60

35

#: Hazardous Wastes (Management, Handling and Transboundary Movement) Rules, 2008.

4.7

Type of sites (“Point” sites and “Area” sites)

One of the findings in our data collection is that many of the identified sites are not
traditional "Point sources" but instead "Industrial areas/estates" (cluster of sites).
We have therefore made the following classification of sites:

›

“Point” sites: such as dumps of waste or individual contaminated facilities and

›

“Area” sites: a site within a broader area of ongoing and legacy contamination
where the site of concern needs to be addressed in this wider context.
It´s difficult to give a clear definition of the two types of sites, and some
overlap will occur.

Point site

Typical characteristics of a “point site” are as follows:

›

The source of the contamination is associated with a specific Industry at a
specific address

›

The contamination compounds are the same and can be attached to a
particular Industry
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Area Site

›

A point site can also be specific area which is contaminated by dumping of
waste, effluents or airborne deposits (e.g. a dump site, a landfill or a water
body)

›

A smaller area

Typical characteristics of an “Area site” are as follows:

›

A cluster of industries (Industrial area/estate) which has contaminated the
“site”. The site is defined as the whole industrial area

›

A mix of Industry types

›

Sites where it is not possible to distinguish the pollution from individual
industries

›

A larger area

Note that an “Area site” subsequently can be classified into one (or more) “Point
sites” after an investigation phase, where knowledge of the pollution and its
sources is more extensive.
The results shows (see Table 4-5) that at least 100 of the identified 320 sites are
industrial areas with multiple industry types and contaminants. Many of the
industries in these industrial areas discharge contaminated wastewater into nearby
surface water bodies or are dumping hazardous waste in neighbouring areas
(including surface water bodies). This gives special challenges for the investigation
approach, remediation and notification of contaminated sites. It has to be stated
that there are some uncertainties in the calculation because it can be difficult,
based on a desk top study, to distinguish between the two type of sites.
Number of “Point” sites and “Area” sites

Table 4-5
Type of site

Number of sites

“Point” sites

220

“Area” sites

100

4.8

Area of sites

Table 4-6 shows the classification of the “Site area”. In general, the site area is
very uncertain, because detailed investigation with delineation of site boundaries
has only been performed for a few sites.
The table shows that many of the sites are more than 60,000 m 2, which must be
considered as big sites. For 116 sites, no information is available.
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Table 4-6

Site area

Area of site

Number of sites

< 10,000 m²

71

10,000 - 60,000 m²

74

> 60,000 m²

59

Not known

116

4.9

37

Current land use

Information of current land use has been obtained for most sites. The land use is
an important parameter for the risk assessment and prioritization of contaminated
sites. Table 4-7 shows the current land use of the 320 identified sites. The
categories of land use is in accordance with the request of MoEF. Most of the sites
are currently used for industrial purposes, habitation settlement, and water bodies.
Many sites have mixed land use consisting of habitation and industry.
Table 4-7

Number of probably contaminated sites divided in current land use

Current Land use

Number of sites where this Land use occurs

Agricultural land

18

Waste land

13

Water bodies

60

Forests

1

Habitation settlement

72

Commercial

3

Industrial

177

Mixed

47

Other

25

Not known

5

4.10 Primary data
Table 4-8 shows the current information about the sites regarding previous
investigation and sampling, including obtained information for performed Site
Inspections in Task 4. The results show that there are primary data for about 210
sites out of the 320 sites in the database. For about 69 sites there is almost no
information about the sites.
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Table 4-8

Available information about the sites (including obtained primary data for Site
Inspections in Task 4)

Level of information

Number of sites

Almost no information

69

Desk top study performed (historical information available)

41

Site investigations performed and primary data available,

210

Type of contamination Table 4-9 shows the type of waste which has contaminated
the sites. The classification is in accordance with requests from MoEF. The results
show that most sites are classified as "Hazardous waste" and Effluent". The large
number of sites with "Effluent" is related to the many "Industrial areas/estates" sites
included in the Inventory. Typically, the identified "source" in an industrial area is
effluent discharge of contaminated wastewater to a surface water body. Sites with
Ship break waste was previous included in this inventory, but the respective
SPCBs has not confirmed these sites a probably contaminated sites.
Table 4-9

Type of contamination from the 320 sites

Type of contaminaton

Number of sites where this type occurs

Effluent

135

Air

12

Municipal solid waste

12

Bio-medical waste

2

Hazardous waste

170

Ship break waste

0

Any other

2

Not known

35

*: Notice that more than one type of contamination can occur at a site

4.11 Contaminants of concern
Table 4-10 and Figure 4-2 show the distribution of the contaminants of concern.
Most of the identified sites are contaminated with various heavy metals, especially
chromium and lead, but also mercury, cadmium, arsenic, copper and nickel are
common. Pesticides, fluoride, PAH components, aromatic hydrocarbons, VOCs,
phenols, cyanide are also relatively frequently occurring contaminants. For 24
sites, no information about contaminants has been obtained. Notice that in the list
of 320 probably contaminated sites in Appendix J, the contaminants for each site
are specified.
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Table 4-10

39

Distribution of the contaminants at the identified 320 sites. Notice that multiple
contaminants may be present at the same site

Contaminant (the most frequent)

Number of sites where this contaminant occurs

Aluminium

7

Aromatic hydrocarbons

13

Arsenic

28

Asbestos

6

Cadmium

79

Chromium

111

Copper

29

Cyanide

11

Dioxins

4

Fluoride

21

Heavy metal (not specified)

20

Lead

108

Mercury

38

Nickel

25

Nitrate

13

Not known

24

Oil (Hydrocarbons)

5

PAH components

16

PCBs

6

Pesticides

26

Phenols

16

Sulphate

18

VOCs

27
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Figure 4-2

Distribution of contaminants at the 320 sites

4.12 Typology
The typology of a site is an important parameter for investigating and remediation
of a contaminated site. The typology concept is described by Grontmij in “Guidance
document for assessment and remediation of contaminated sites in India, Volume I
- Methodologies and Guidance”, (Assignment 2) see also Annex I in this report.
To distinguish between the main types of contaminated sites, the following
approach is used:
Source related:

›

Type S1: Land bound solid phase contamination

›

Type S2: Water bound sediments solid phase contamination

›

Type L: Land bound liquid phase contamination. The source of this type of
contaminations is connected to human activities or infrastructure.

Pathway related:

›

Type P1: NAPL contaminants in soil (Non Aqueous Phase Liquids)

›

Type P2: Groundwater contaminations.

For a more detailed explanation with subdivisions of the above classification,
please refer to Appendix H of this report.
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Table 4-11 shows the typology of the 320 sites. The most common typology is
Type S1, Type L and Type P2 (groundwater contamination). It has to be noted that
multiple typologies may occur at the same site. For 43 sites, no information about
typology has been obtained. It has to be stated that for most sites the knowledge
about typology is uncertain. For the 100 sites in Task 4, where we have performed
Site Inspection, the information about typology will be more accurate. A separate
and more accurate overview of typology will be provided in Task 4 for the
inspected sites.
Table 4-11

Results of Typology classification on the 320 sites

Typology

Preliminary assessment

Number of sites

Source related:
Type S1: Land bound solid
phase contamination

This typology will occur at many sites where waste has been dumped on
land. About half of the sites will fall into this category

153

Type S2: Water bound
sediments solid phase
contamination

This typology will occur provided by effluent to rivers/lakes. Also sites where
waste has been dumped into ponds, pits etc. are included in this typology.
About 39 sites will fall into this category

39

Type L: Land bound liquid phase
contamination.

This contamination is a liquid phase contamination in soil caused by various
sources or situations where sources cannot be attributed. Examples of
contamination is anywhere along a transport piping system or drains- Around
124 sites fall into this category

124

Type P1: NAPL/DNAPL
contaminants in soil (Non
Aqueous Phase Liquids)

This typology has only been assessed for 6 sites. This is in contrary to the
experience from e.g. Europe and North America, where this typology is very
frequent (e.g. from spills of gasoline and solvents). The low number in India is
probably due to the type of identified sites in the Inventory, as we assume
that this typology will be more frequent in India

6

Type P2: Groundwater
contaminations

Groundwater contamination occurs at 134 sites e.g. groundwater
contamination with Cr(VI)

Pathway related:

Not known

134

43

4.13 Groundwater used for drinking water
The use of groundwater for drinking water is an important parameter for the risk
assessment and prioritization of contaminated sites and is therefore included in the
data collection. The results of the data collection are shown in Table 4-12. The
results show that for most sites, groundwater is used for drinking water purposes
(Major and moderate use). For 18 sites, no information is available. This
information shows that groundwater contamination can cause a risk for drinking
water intake at most of the identified sites. We assess that the use of groundwater
is primarily from private wells in the vicinity of the sites and not from public water
supply.
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Information about groundwater use is difficult to obtain in a desk top study. The
information presented in this Inventory is therefore primarily obtained from previous
studies at the sites and/or from the Site Inspection performed in Task 4.
Table 4-12

Groundwater use for drinking water purposes

Groundwater use

Number of sites

Major use of groundwater for drinking water purpose

144

Moderate use of groundwater for drinking water purpose

155

No use of groundwater for drinking water purpose,

3

Not known

18

4.14 Surface water use for sensitive purposes
The use of surface water for sensitive use (use for e.g. drinking water, irrigation,
livestock, commercial food production, water recreational activities, fishing) is an
important parameter for the risk assessment and prioritization of contaminated
sites and is therefore included in the data collection. The results of the data
collection are shown in Table 4-13 The results show that for more than 50% of the
sites, surface water is used for sensitive purposes (Major and moderate use). For
102 sites, no information is available. This information show that surface water
contamination can cause a risk at many of the identified sites. It has to be stated
that information about surface water use is difficult to obtain in a desk top study.
The information about surface use in this Inventory is therefore primarily obtained
from previous studies at the sites and/or from the Site Inspection performed in
Task 4.
Table 4-13

Surface water use for sensitive purposes

Use of surface water for sensitive purposes #

Number of sites

Major use of surface water for sensitive use

95

Moderate use for sensitive purpose

78

No use for sensitive purpose

45

Not known

102

#: Use for drinking water, irrigation, livestock, commercial food production, water recreational activities, fishing
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5

43

Approach for identification of probably
contaminated sites in India

Based on the experience obtained during the data collection in Task 1, we have, in
close collaboration with Grontmij, given our recommendation for a structured
process for “Identification of probably contaminated sites” in India. This approach is
described in more details in our Task 2 report and in the “Guidance document for
assessment and remediation of contaminated sites in India, Volume I Methodologies and Guidance and Volume II – Standards and checklists) provided
by Grontmij (Assignment 2), see relevant guidance documents below:

›

Volume I: Step 1 Identification of probably contaminated sites

›

Volume II: II-1-a Example petition format for identification of probably
contaminated sites

›

Volume II: II-1-b Checklist of relevant data for identification of probably
contaminated sites.
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Appendix A Figure showing the location of
the 320 sites
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Appendix B Definition of a contaminated site
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Definition of a contaminated site
"Contaminated Sites are delineated areas in which the constituents and
characteristics of the toxic and hazardous substances, caused by humans, exist
at levels and in conditions which pose existing or imminent threats to human
health and/or the environment”.
Notes:
I. Site is defined by the area consisting of the aggregation of sources, the areas
between sources, and areas that may have been contaminated due to migration
from sources; although contaminated groundwater plumes will normally not be
considered as a part of the site boundary. Site boundaries are independent of
property boundaries.
II. Confirmed presence of toxic and hazardous substances having constituents
and characteristics of the contaminants as per the Hazardous Wastes
(Management, Handling and Transboundary Movement) Rules, 2008.
III. Natural or background contaminants are not treated as contaminants or
substances, which basically are anthropogenic.
IV. Land would not be considered contaminated merely due to presence of
hazardous substances in, on or under the land. The level of contaminants should
be above risk level. Land may be contaminated even if it was contaminated partly
or entirely by the migration of contaminants into, onto or under the land from
other land.
V. The risk may be considered based on human health and/or the environment;
and may be assessed on the basis of existing or planned future land use as well
as use of ground water and surface water.
VI. The risk approach should also take into account any possible combination of
contaminants [interaction between contaminants and or with environmental
constituents] or certain levels of contaminants, wherever applicable

Definition of a probably contaminated site
"Sites with alleged (apparent, purported) but not scientifically proven presence of
constituents of contaminants or substances caused by humans at concentrations
and characteristics which can either pose a significant risk to human health or the
environment with regard to present or future land use plan [pattern] or exceeding
specific concentrations or standards prescribed for human health and or the
environment "
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Notes:
I. The constituents and characteristics of contaminants shall be as per Hazardous
Wastes (Management, Handling and Transboundary Movement) Rules, 2008.
II. Natural or background contaminants are not treated as contaminants or
substances, which basically are anthropogenic.
III. The risk may be considered based on human health and/or the environment;
and may be accessed on the basis of present or planed future land use as well as
use of ground water and surface water.
IV. The risk approach should also take into account any possible combination of
contaminants [interaction between contaminants and or with environmental
constituents] or certain levels of contaminants, wherever applicable.
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Appendix C Data Sheet (Template)
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Overall Topic

Topic

No
1.0

State name

1.1

ID number (State-district-xx)

1.2

Site Name

1.3

Adress

Street, Street number, Postal code, City

1.4.1
GPS coordinates
1.4.2
/and elevation
1.4.3

Latitude (enter as decimal)
Longitude (enter as decimal)
Altitude (m above selevel)

1.5.1

Current landuse
Land use

2. Source of
contamination and
waste characteristics

1 = Agriculture land, 2= Waste land, 3 = Water bodies, 4 = Forests, 5. Habitation
settlement (Residential/School/Kindergarten), 6 = Commercial, 7 = Industrial, 8 =
Mixed (to be specified for each case) and 9 =. Other (to be specified in each case)
(Basetable 1)

Future landuse (planned)

1.6.1

Current owner (name and adress)
Owner

2. Source of
contamination and
waste characteristics

X, Y and Z coordinates in center of the site)

1.5.3

1.6.3

1. Generel site
information

Explanation

Contact with owner

1 = Owner known and in communication with regulator 2 = Owner known but not
available/communicating 3 = Owner not known
E.g. Name and adress of Industry, Institution or person who caused the
contamination

1.7

Name(s) of Polluter(s)

1.8

Approximate area of site (m2)

1.9

Topography

1 = Water, 2 = Plains, 3 = Mountains, 4 = Hills, 5 = Any other (specify)

1.10

Type of Site ("Point" site or "Area" site)

1 = "Point" site (Single industrial site/dump site), 2 = "Area" site Industrial area or
estate (cluster) 3 = Any other (specify) (Basetable 2)

1.11

Historical review

1.12

Select from Basetable 4 :
The list is by no means exhaustive and is provided as a guide only. Where one or
Industry Type (which have caused contamnation) more of the activities on the list has been undertaken at the site, the site is not
necessarily contaminated but there is an increased risk of contamination being
present)

1.13

Period of operation/contaminating

1.14

Is the site classified before or after the
development of HW rules in 1989

1.15

Operational status

1 = Active/ongoing, 2 = Closed, 3 = Abandoned, 4 = Other

1.16

Extent of data avaliable

A = almost no informations, B = Desk top study performed but no primary data , C
= Site investigations performed and primary data avaliable, D = Ongoing
Remediation, E = Other (specify)

1.17

Previous or ongoing remediation activities (if any) Specify activities and references

1.18

Any complaints regarding the contamination

Describe historical information about the site (Industrial activities, including maps
of features of thes site e.g. production area, storage area, underground storage
tanks, information about reported spills / dumping, etc.

Enter beginning year and end year e.g. 1988 - 1995

Specify any complaints from e.g. site owner, neighbours, NGOs e.t.c.

2.1.1

Physically state of waste as
deposited

1 = Solid, 2 = Sludge, 3 = Powder, 4 = Liquid, 5 = Gas, 6 = unknown, 7 = Any
other (specify)

2.1.2

Origin of the deposit

1 = dump, 2 = leakage, 3 = fluviatile deposit (sediment), 4 = areal deposit, 5 =
storage, 6 = Effluent (wastewater) 7 = Any other (specify)

2.1.3

Position in soil/effluent

1 = On the surface, 2 = In the soil, 3 = In effluent (wastewater), 4 = Any other
(specify)

Is there visual contamination

Describe visual contamination in soil, groundwater, surface water, effluent

2.1.5

Is there vegatation stress

Describe any sign of vegatation stress

2.1.6

Area of contaminated soil

Area of the above source or area of HW deposited

2.1.7

Volumen of contaminated soil

m3 / mt (source in soil or HW deposited)

2.1.8

Is the source area deliniated?

2.1.9

Area of contaminated
groundwater

2.1.4

Source
characteristic

If plume is deliniated assess the area of the plume (lengt (m), widht (m) area (m 2 )

2.2

Type of contamination according to definition
from MoeF

1 = Effluent, 2 = Air, 3 = Municipal Solid Waste, 4 = Bio-medical Waste, 5 =
Hazardous Waste, 6 = Ship Break Waste, 7 = Any other (specify) (Basetable 3)

2.3

"Industrial processes" which caused the
contamination

According to schedule 1 - Hazardous Wastes (Management, Handling and
Transboundary Movement) Rules, 2008) - select from basetable 5

2.4

Type of hazardous waste

According to Hazardous Wastes (Management, Handling and Transboundary
Movement) Rules, 2008.) - select from basetable 6

2.5

Hazardous Waste Constituents

According to Hazardous Wastes (Management, Handling and Transboundary
Movement) Rules, 2008.) - select from basetable 7

2.6

Contaminants of concern - CoC - (chemical
name(s)

Multiple contaminants can be selected). Select from Basetable 8

2.7.1
Information on previous sampling and analysis
(Primary data)
2.7.2

Give a brief summary of previous investigations performed at the site and in
the vicunity (if any). Describe results in soil, air, groundwater and surfacewater
on/off the site (if any). Analysis results should be included.

Primary data from the site should be compared to Screening Levels (SSLs) and
Response Levels (RL) for the most critical chemical constituent (e.g. Cr(VI)

Actual description

Overall Topic

Topic

No

Explanation

State name
3.1

Geology at the site Overall description

Overall description

Describe the depht of aquifers which is relevant for migration of contamination and
drinking water/irregation. The aquifers can be secondary/shallow aquifers and
deeper aquifers (primary aquifers).
Also describe soil type of aquifers (sand, clay, bedrock, other) based on earlier
studies and / or general knowledge)

3.2.2

Groundwater flow direction

Describe direction for each aquifer(if any information)

3.2.3

Depth to water table (m below
subsurface).

Describe the depht to the water table for each aquifer. Based on local knowledge
or information from Ground water Authorities or data from Site Inspection

3.2.1
Hydrogeology at
the site

3 Groundwater use
and characteristic

3.3

3.4

1. Generel site
information

Broad description of the typical stratigraphical sequences from topsoil to deepest
aquifer. Based on earlier studies and / or general knowledge).

Current and future expected use of any aquifer
for groundwater use

Describe current and future planned use of any aquifer

Is the groundwater used for drinking water

1 = Major use of groundwater for drinking water purpose
2 = Moderate use of groundwater for drinking water purpose
3 = No use of groundwater for drinking water purpose
4 = No information
Select from Basetable 9

3.5.1

Private wells

Specify distances to nearest well and approximate number of wells within 1 km
from the site)

Public Wells

Specify distances to nearest well and number of wells within 1 km from the site

Drinking water
intakes
3.5.2

4.1

Any drainage system (run off system) on/outside
the site

4.2

Name and distance to nearest surface water body
(m)

4.3

4.4

Type of Surface water Body

Any sensitive use of surface water

4 Surface water use
and characteristics

Any sensitive use of surface water within 1 km

5 Soil Exposure
Characteristics

Genereal description of (drain, trenches, streams) or streams at the site which
can transport the contamination outsite the premice to surface water bodies

1 = Pond (less than 1 hectare), 2 =
Small lake (1-10 hectares), 3 = Large lake (more than 10 hectares), 4 = Small
river/stream, 5 = Large river, 6 = Wetland, 7 = Other (specify if possible)
Select from Basetable 10
1 = Drinking Water. 2 = Irrigation, 3 = Use in commercial food production, 4 =
Water recreational area (e.g. bathing, marina), 5 = Fishing, 6 = Other (specify if
posible)
Select from Basetable 11

1 = Major use of surface water for sensitive use (use for Drinking Water,
Irrigation, Livestock, Commercial food production, Water recreational, Fishing
2 = Moderate use for sensitive purpose
3 = No use for sensitive purpose
4 = No information Pick from Base Table 12

4.5

Distance to Sensitive Ecological areas (m)

E.g. Reserves, wetland

4.6

Any flooding (yes/no)

If any flooding describe frequency and type

Access to the site from local
communities

5.1.1

People living on the site (yes/no) (if yes how many people)

5.1.2
5.1.3

1 = Site secured and access controlled 2 = Site not secured but access limited 3
= Open site with regular public activity, 4 = Other (specify) Select from
Basetable 13

Current activities
on the site/access

Workers on facility (yes/no) (if yes how many workers at the site)

5.1.4

Other Activities (if any)

5.2.1

Land use in the vicinity of the
site

Use Land Use categorisation from section 1. Desribe any relevant Industrial
faclitities close to the site which also may cause contamination

5.2.2.

Distance to nearest habitation

Distance in m

Activity in the
Approximate Population within
5.2.3 vicinity of the site?
1 km from the site

5.2.4

6. Socio economic
aspects

6.1

Distance to other sensitive
activities (m)

Describe general socio economic conditions

E.g. Schools, parkland, agriculture

E.g. employment rate, in-come, rate woman/man, rate in age, alphabetisme,
religion, value of site/buildings, possibilities of temporary site clearence, social
sensibility land user(s)

Actual description

Overall Topic

7. Pathways,
exposure, impacts
and risc from
contamination

Topic

No

7.1

State name
Potential/observed pathways for spreading of
contamination at the site

1 = Groundwater pathway, 2 = Surface Water pathway, 3 = Soil exposure
pathway, 4 = Air pathway 5 = Any other (specify)

7.2

Potential/observed exposure to contaminants

1 = Direct human contact, 2 = Ingestion (soil, food) 3 = Groundwater use (Drinking
water, Irregation), 4 = Inhalation of polluted air/dust, 5 = Surface water use
(drinking water, bathing, fishing), 6 = Sensitive environments, 7 = other (specify)

7.3

Describe observed impacts (if any)

E.g. observed impacts on humans, animals, flora, fauna

7.4

Total population at risk

According to approach describe din Site Inspection Protocol

7.5

Risc Score from Blacksmit Insitute

Enter BI risc score (if included in the BI database)

Source Related:
Type S1 and Type S2

8.1

8. Typology

Explanation

8.2

Specify typology

Source related: Type L

Pathway related:
Type P1 and Type P2

Select from note 6.
S1 = Solid phase contamination (land bound site)
S2 = Solid phase contaminations (water bound site)
L = Liquid phase contaminations
P1 = Liquid phase related
P2 = Leached or dissolved contaminants
Notice that a site may fit into more than one of these types). If possible specify
subtypes as defined in Basetable 14

1. Generel site
information

8.3

9. Overall description

9.1

Overall Location and site description

For BI sites enter "Abstract" and part of "Location and site description" and/or
"abstact". For other sites use summary from existing reports (if any)

10.1

Site Stakeholders

(Specify contactperson for this partiular site: e.g. Goverment Environmental
Agency, Municipal Authority, NGO/community Agency, Local Health Facility
Director, Busines/Coorporate Agency, other Agencies)

10.2

Name of institution which appointed the site as a
"potentially" contaminated"

10.3

Reasons on why the site has been appointed as
contaminated /probably contaminated site

10.4

Comments of SPCBs on the information that thes
site is appointed as a probably contaminated site

10.5

Confirmed by SPCB, CPCB as a probably
contaminated sites or SI has been performed by
COWI

11.1

Total population at risc

10.6

Blacksmith Institute Risc score

12.1

Specify references that describe previous studies
According to "List of references"
performed at the site

12.2

Site ID from Blacksmith Institute

10. Site Stakeholders
and arguments for
identifying the site as
a probably
contaminated site

11.Risc

12. References

Based on our datacollection in Task 1. Point out Institution(s) (E.g. SPCBs,
CPCB, BI, NGOs etc) and contact person

Enter BI site ID (if included in BI database)

Actual description

EXISTING DATA AND GENERAL INFORMATION ON CONTAMINATED SITES

Appendix D Letter and questionnaire to
SPCB/PCB - April 2012
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QUESTIONNAIRE - INVENTORY OF CONTAMINATED SITES UNDER THE WORLD BANK ASSISTED "CAPACITY BUILDING FOR INDUSTRIAL POLLUTION MANAGEMENT PROJECT"

1

State name: _____________________________________________
Site Name , village , district

Adress and coordinates (Street,

Type of waste (e.g. dump site,

Contamination compounds

Avaliable documentation

etc.

Street number, postal code,

Industry)

(e.g. Mercury, Chromium,

(e.g. number of reports)

longitude and latitude)

Any other remarks

Pesticides, Oil compounds)

http://projects.cowiportal.com/ps/A019251/Documents/3 Project documents/Project/Task 1 data collection/Questionnaires/Questionnaire_1_Overall_ SPCB_final 9_5_2012.DOCX

EXISTING DATA AND GENERAL INFORMATION ON CONTAMINATED SITES

Appendix E Letter and questionnaire to
SPCB/PCB - January 2013
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EXISTING DATA AND GENERAL INFORMATION ON CONTAMINATED SITES

Appendix F Letter and questionnaire to
SPCB/PCB – 24 September
2013
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Government of India
Ministry of Environment & Forests
No.MOEF/40-10/2010-HSMD (EAP)
Paryavaran Bhawan,
CGO Complex, Lodi Road,
New Delhi-110003.
Dated: 24th September 2013
Sub:

Development of ‘National Programme for Rehabilitation of Polluted Sites (NPRPS)
in the country under the World bank assisted “Capacity Building for Industrial
Pollution Management Project (CBIPMP)” –reg.

A meeting was held in the MOEF on 13.08.2013 chaired by Secretary (E&F) for the
development of ‘National Programme for Rehabilitation of Polluted Sites (NPRPS) in the
country under the World bank assisted “Capacity Building for Industrial Pollution
Management Project (CBIPMP)”. Copy of the minutes is enclosed
2.
One of the issues discussed in the meeting on 13.08.2013 was regarding finalising the list
of contaminated/probably contaminated sites in the country prepared by the Consultant, namely
M/s COWI India Pvt. Ltd in association with Kadam Environmental Consultants, who have been
engaged by MOEF for inventorying the contaminated sites in the country under the Project. It
was decided that the list of 517 contaminated/probably contaminated sites in the country would
be forwarded to the SPCBs of the States which are found in the list for their comments, and
thereafter, the list could be revised, if required. It is informed that the list would lead to
preparation of ‘National Priority List” of Contaminated/probably contaminated sites in the
country.
3.
M/s COWI India Ltd. have prepared two lists – (i) A list of 517 contaminated/ probably
contaminated sites in the country which is given in Annexure-1 to this letter and (ii) A list of 100
sites which were selected from the list of 517 as priority sites (Annexure 2 (A) and (B), on the
basis of a criteria drawn up and on the basis of a preliminary assessment carried out by M/s
COWI-Kadam Associates; of which 83 sites (Annexure-2A) have been site inspected and
characterisation carried out in these 83 sites. Site inspection is yet to be carried out in the
balance 17 sites (Annexure-2B).
The State-wise break-up of lists of these sites is given below:
State

Nos. of sites, Nos. of sites, site Preliminary nos. of
basic inf. (517) inspection (100) high priority sites
(45)

Uttar Pradesh

67

17

3

Gujarat

57

6

5

West Bengal

45

9

4

-2Tamil Nadu

44

5

3

Maharashtra

36

3

1

Orissa

33

22

15

Delhi

33

3

1

Madhya Pradesh

30

5

4

Punjab

26

3

1

Karnataka

22

5

1

Kerala

21

5

1

Rajasthan

21

2

1

Haryana

18

3

3

Jharkhand

18

4

1

Andhra Pradesh

12

2

0

Assam

12

0

0

6

1

BR, CG, GA, HP, <10 (22)
UK

4.
It was decided in the meeting that the comments/views of the SPCBs would be obtained
on the sites included in the list of 517 and also on the list of 100 priority sites of these 517 sites.
M/s COWI and M/s Kadam Environ, have subsequent to the meeting held on 13.09.2013,
contacted your State and prepared a revised list of 406 as given in Annexure-2. You are
requested to kindly furnish your comments on inclusion/deletion of the sites relating to your
State mentioned in the list. If you possess information indicating that a particular site should
not be part of the list of 517 contaminated sites (as revised by M/s COWI to 406) or in the
priority list of 100, you could forward your comments justifying their deletion from the list. If
you wish to suggest some other site as alternative or add any new site over the list, you could
forward the details of such sites in your State. The Consultant will carry out detailed
characterisation of the site(s) suggested by you if you consider it as a priority site, within the
framework of a total of 100 sites.
5.
In case this Ministry does not receive any response from you by the 15th of October 2013,
it would be presumed that you have no comments on the lists prepared by MOEF and have no
further information for inclusion of any other site that could be contaminated/probably
contaminated in your State.

(Dr.T.Chandini)
Director
To

Sh. Sanjiv Kumar,
Secretary and Chairman, DPCC,
Dept. Of Environment, 6th Level, C-Wing,
Delhi Secretariat,
I.P. Estate, New Delhi-110002.
Smt. Janaki R. Kondapi, I.A.S.(Retd).,
Chairperson,
Andhra Pradesh Pollution Control Board,
Paryavaran Bhawan, A-3, Industrial Area,
Sanathnagar, Hyderbabad-500018.
Dr. K. U. Mistry,
Chairman,
Gujarat State Pollution Control Board,
Paryavaran Bhavan, Sector 10-A,
Gandhinagar – 382010.
Er. K. Sajeevan
Chairman,
Kerala State Pollution Control Board,
Pattom P.O.,
Thiruvananthapuram - 695 004.
Dr. N.P. Shukla,
Madhya Pradesh Pollution Control Board,
E-5, Arera Colony,
Paryavaran Parisar,
Bhopal – 463016.
Shri. Jatinder Singh Sahni,
Chairman,
Maharashtra Pollution Control Board,
Kalpataru Points, 3rd & 4thfloor, Opp. Cine Planet,
Sion Circle, Sion (E)
Mumbai-400 022.
Shri J. K. Mohapatra, IAS
Chairman,
Orissa State Pollution Control Board,
Paribesh Bhawan,
A/118, Nilakantha Nagar, Unit - VIII,
Bhubaneswar – 751012.
Dr. D. Karthikeyan I.A.S.,
Tamil Nadu Pollution Control Board,
No. 76, Mount Salai,
Guindy, Chennai- 600 032.
Shri V.N.Garg, (IAS)
Chairman,
Uttar Pradesh Pollution Control Board,

IIIrd floor PICUP Bhavan, Vibhuti Khand,
Gomti Nagar, Lucknow – 226020.
Prof. Binay K. Dutta,
Chairman,
West Bengal Pollution Control Board,
Paribesh Bhavan,
10-A, Block LA, Sector III,
Salt Lake City,
Kolkata-700 091.
Dr. R. M. Dubey, IFS,
Chairman,
Assam Pollution Control Board,
Bamunimaidam,
Guwahati - 781021
Assam
Prof. Subhash Chandra Singh,
Chairman,
Bihar State Pollution Control Board,
Beltron Bhawan, Shastri Nagar,
Jawaharlal Nehru Marg,
Patna – 800 023.
Shri N. Baijendra Kumar,
Chattisgarh State Environnent Conservation Board,
Commercial Complex, Chhattisgarh Housing Board Colony,
Kabir Nagar,
Raipur (Chhattisgarh)
Shri Jose Manuel Noronha
Chairman,
Goa State Pollution Control Board,
Dempo Tower, Ist Floor
EDC Patto Plaza
Panaji, Goa 403110.
Dr. Avtar Singh, IAS
Chairman,
Haryana State Pollution Control Board,
C-11,SEC- 6,
PANCHKULA, Haryana.
Sh. Kuldeep Singh Pathania,
Chairman,
Himachal Pradesh State Environment Protection & Pollution Control Board,
HIM PARIVESH, PHASE III,
SHIMLA-171 009. Himachal Pradesh.
Shri Mani Shankar,
Jharkhand State Pollution Control Board,
T.A. Building, HEC

P.O. Dhurwa,
Ranchi – 834004.
Dr. Ayi Vaman.N. Acharya,
Chairman,
Karnataka State Pollution Control Board,
"Parisara Bhavan", #49,4th & 5th Floor,
Church Street,
Bangalore-560001.

Shri Ravinder Singh, IAS
Chairman,
Punjab State Pollution ControlBoard,
Vatavaran Bhawan, Nabha Road,
Patiala-147 001
Punjab.
Shri Sankatha Prasad,
Chairman,
Rajasthan State Pollution Control Board,
A-4, Institutional Area,
Jalana Doongri,
Jaipur-302 004.
Sh. Vinod Singhal,
Uttarakhand Environment Protection and Pollution Control Board,
E-115, Nehru Colony
Haridwar Road, Dehradun
(UTTARAKHAND)

Coordinates

Sit
e
no.

2.
Stat
e

3. Name
of the
Site with
details
of the
site
Location
(District
, Tehsil)

Latiud
e

Longitud
e

4. Source of
Information
for
identification
as
Contaminated
/ Probably
Contaminated
Site

5. Type of
Contaminants
and Extent of
Contaminatio
n

6. Reasons on
why it has
been
included as
contaminate
d /probably
contaminate
d site

7. Comments
of SPCBs on
the
information
furnished by
COWI in
column
2,3,4,5 and 6
with specific
details. In
case if you
disagree to it
being
classified as
contaminate
d / probably
contaminate
d Site

EXISTING DATA AND GENERAL INFORMATION ON CONTAMINATED SITES

Appendix G Meeting list
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Meetings
S. No.

Date

Agency

Meeting with

1

09-maj-12 MoEF

Representative from Kadam or Information Received
Associates
Mr Lal, Mr Gupta, Mr Anirudhh Mukharjee Mr Himanshu Tilwankar
Reports received

2
3
4
5
6

09-maj-12
10-maj-12
29-maj-12
11-jun-12
16-jun-12

CPCB
DPCC
MoEF
DPCC
GPCB

Mr Vinod Babu, Mr Umakant
Mr Reddy
Dr Lal & Dr Gupta
Mr RK Sharma
Mr Hardik Shah (Member Secretary)

7
8

20-jun-12
21-jun-12

Black Smith Inst India
Haryana Pollution Control Board

List of 119 hazardous sites
No contaminated site.

9

21-jun-12

10

22-jun-12

Chandigarh Pollution Control
Committee
Punjab Pollution Control Board

Ms Promila Sharma
Mr Himanshu Tilwankar
Mr V.S Kadian (Member Secretary), Mr SPS Mr Himanshu Tilwankar
Rathi
Mr Vivek Pandey
Mr Himanshu Tilwankar

2 contaminated sites.

11

28-jun-12

MoEF

Mr Harjeet Singh, Mr Pradeep Gupta, Mr
R.K. Gupta
Mr Anirudhh Mukharjee, Mr Ram Babu

12

05-jul-12

NGOs

Mr Deepak Shah

13

05-jul-12

Centre for Environment Education

14

05-jul-12

Paryavaran Mitra

15

05-jul-12

GPCB

16

05-jul-12

CEPT University- Institution

17

10-jul-12

18

11-jul-12

Andhra Pradesh Pollution control
Board
Andhra Pradesh Pollution control
Board

19

12-jul-12

Tamil Nadu State Pollution Control
Board (TNPCB)

Dr. S. Balaji Member Secretary, TNPCB
Phone: +91-8056042101

20

16-jul-12

Tamil Nadu State Pollution Control
Board (TNPCB)

R. Kumar, JCEE
Sh. Ganesan
Shekar, Asst. EE, Phone: +91-44-22353134- Advisor
140
M/s. VITYA Consultants Pvt.
Ltd.,

21
22

24-jul-12
24-jul-12

GPCB, Bharuch
GPCB, Ankleshwar

Mr. Daval Bhatt (R.O)
Mr. Kalyani (R.O)

Mr Himanshu Tilwankar
Mr Himanshu Tilwankar
Mr Himanshu Tilwankar
Mr Himanshu Tilwankar
Mr JA Rathi

Mr Himanshu Tilwankar

Reports received
List of Contaminated sites of Delhi

No contaminated site.

Mr Himanshu Tilwankar

Mr JA Rathi & Ms Sudeshna
Panchal
Ms Madhavi Joshi (Head of MSW and
Mr JA Rathi & Ms Sudeshna
Social Affairs)
Ms Rima Parekh Panchal
(Programme Officer)
Mr Mahesh Pandya
Mr JA Rathi & Ms Sudeshna
Panchal
1) Mr Mehul Patel (Environmental Eng)
Mr JA Rathi & Ms Sudeshna
2)Mr. V.R. Patel (Senior Environmental
Panchal
Eng)
Ms Mona Iyer (Faculty), Mr Ashwani
Mr JA Rathi & Ms Sudeshna
Kumar(Faculty)
Panchal
Shri Muddapa Ravi Chandra, IAS ( Member Mr Himanshu Tilwankar
Secretary)
Ms Ramani(Joint Chief Environmental
Mr Himanshu Tilwankar
Scientist), Mr Bhaskar Rao (Senior
Environmental Engineer)
Sh. Ganesan
Advisor
M/s. VITYA Consultants Pvt.
Ltd.,

Mr JA Rathi & Mr. Jabir
Mr JA Rathi & Mr. Jabir

Discussed and met concerned official

As per the discussions had with concerned officer, it was informed that, the details were already
sent to MOEF.
Further it was informed that, M/s. TAMIL NADU CHROMATES & CHEMICALS LTD., RANIPET,
VELLORE DISTRICT is the site, which was identified.

S. No.

Date

Agency

Meeting with

23
24

Representative from Kadam or Information Received
Associates
Mr JA Rathi & Mr. Jabir
Mr JA Rathi & Mr. Jabir

24-jul-12
24-jul-12

Jhagadia Industrial Association
BEIL TEDF Site

Mr. Ashok Panjwani (President)
Mr. Ashok Panjwani (Executive Director)

25
26
27

24-jul-12
24-jul-12
25-jul-12

NGOs, Bharuch & Ankleshwar
NGOs, Bharuch & Ankleshwar
Industrial AssociationHaroliTehliwal;
District Una, H.P.

Mr. Pradeep Thakkar
Mr. Yogesh Pandya
Mr. Rakesh Kaushal Chairman
Industrial Association and
MD Kaushal Roller Floor Mills
(P) Ltd. Mob. 09816067565
kaushal_twl@yahoo.com

Mr JA Rathi & Mr. Jabir
Mr JA Rathi & Mr. Jabir
Dr.R.S Saini
Vivek Sharma

28
29

27-jul-12
28-jul-12

RRL(a CSIR body)
Central Pollution Control Board,
Bhopal

Mr Manish Mudgal (Scientist)
Dr RP Mishra, Scientist ‘B’, Phone- 07552775385/86, 9752531049, 9479350040,
Email: Rpmishra.cpcb@nic.in

Dr ML Gupta
Dr ML Gupta

30

29-jul-12

Sanjay Khandelwal, President, Mob.
9425607268

Dr ML Gupta

31

30-jul-12

AN Mishra, Mob. 9993094441

Dr ML Gupta

32

30-jul-12
30-jul-12

Avinash Mishra, Joint Secretary, Mob.
9425110133
Mr SR Ajad

Dr ML Gupta

33
34

30-jul-12

Mandideep Industrial Association.
Bharat Zinc (P) Ltd., 215, Industrial
Area-2, Mandideep, Bhopal
Malanpur Association, MP State
Northern HR Manager Forum.
Malanpur Association, MP State
Northern HR Manager Forum.
Madhya Pradesh Vigyan Sabha
(NGO)
SEE, HPSPCB at Baddi, District Solan

35

31-jul-12

Swabhiman Trust (NGO)

36
37
38

31-jul-12
31-jul-12
13-aug-12

CPCB Bhopal(Zonal Office)
RS Kori (Addl. Director)
Audhyogik Kendra Vikas Nigam MSIDCAnil Rajoria (GM)
Audhyogik Kendra Vikas Nigam MSIDCAnil Rajoria (GM)

There are about 100 industries, key one as Nestle, Cremica, Samson Paper Mill (Closed), Sukhjit
Agro Industries, H.N Steel Castings, Viren Agro Tech (P) Ltd. There is no hazardous waste dump
site. During field visit of Industrial Area, a fly ash dump (Boiler ash) was found adjacent to Viren
Agro Tech (P) Ltd. (Closed). It is covered with soils and locals have knowledge.It is not taken as
Hazardous Waste
Dump as fly ash dumpsas per HWMHTM Rules, 2008 are to be considered separately for
management. See Annexure-1.2

Contaminated site in Ratlam. No contaminated site in Chhattisgrh and Rajasthan.

LG Hotline, Hot Line Tele Tube, Hot Line Glass, Hot Line Color Picture Tube. MP Iron & steel Co.

Dr ML Gupta

Er. Chetan Joshi, SEE, Mob. 09816460101 Dr.R.S Saini
pcbseebaddi@gmail.com

The SEE informed that following two sites be visited and further studies can be done to verify
whether these are contaminated or not (1) Slag Dump site
of Gilbert Steel and (2) Flyash dumping site near Timex factory.
These sites were visited, photographs at Annexure 1.2; but not taken as Hazardous Waste Dump
as fly
ash/slag dumps as per HWMHTM Rules, 2008 are to be considered separately for management.
See Annexure-1.2
There is no hazardous waste dump site in Housing Board PhaseIII as by Black Smith Institute.

Abdul Jabbar Khan (Convenor), PhoneDr ML Gupta
0755-2730241, 2748688, 94065-11720.
Email: swabhimankandra@rediffmail.com

Union carbide India Ltd. Bhopal at Kali Parade Industrial area, JP Nagar, Bhopal

Dr ML Gupta
Dr ML Gupta
Dr ML Gupta

S. No.

Date

39

01-aug-12

Agency

Meeting with

HP Pollution Control Board, Shimla

Sh.Sanjay Sood, IFS
Member Secretary, HPSPCB, 9418000240
mspcb-hp@nic.in

Representative from Kadam or Information Received
Associates
Dr RS Saini
Member Secretary told that he had marked the letter to concerned officer and they will send the
reply, although there is no site as all hazardous waste is sent to TSDF Nalagarh

Sh.D.K Sharma SEE, Head
Quarter, HSPCB, Shimla, 09418027098
pcbseeshimla@gmail.com

40
41

01-aug-12
01-aug-12

West Bengal Pollution Control Board Member Secretary
Pithampur Industrial Association.
Gautam Kothari, president, Mob.
9893052567

Dr SP Chakraborty
Dr ML Gupta

42

01-aug-12

NGOs, Vadodara

43

1st week of DIC, Jodhpur Rajasthan
Aug
02-aug-12 Regional Officer, HPSPCB, Paonta
Sahib

Commissioner

Mr JA Rathi, Ms Sudeshna
Panchal and Ms. Nanzeen
Mr Vijay Charhate

Dr.Sharwan Kumar, EE (09418464008
pcbropaonta@gmail.com )

Dr.R.S Saini

45

03-aug-12

Mr. Jai Raj (Member Secretary )

Dr RS Saini

46

03-aug-12

Dr. V.K. Joshi, Mr. Goswami

Dr RS Saini

47

03-aug-12

Mr Avdesh Kaushal

Dr RS Saini

48
49

03-aug-12
03-aug-12

Dr Vinod Bhatt
PJS Dadhwal, Member Secretray (Mob.
9855616338 )

Dr RS Saini
Dr.R.S Saini

50

03-aug-12

51

03-aug-12

44

Environment Protection and
Pollution Control Board
Regional Office, Environment
Protection and Pollution Control
Board
Rural Litigation & Entitlement
Kendra (RLEK)
Navdanya (NGO)
Chandigarh Pollution Control
Committee

Mr. Suneet Dabke

State Industrial Development
Corporation of Uttaranchal
Uttarakhand Environment Protection Member Secreatary (Mr Jairaj)
Board

Dr RS Saini
Mr Himanshu Tilwankar

1) Sector-1 Industrial Area pithampur
(a) Shape n size
(b) Rozy Blue Diamond
(c) Diversitch Engineering
(d) Hindustan Phosphate
2) Akolia VillageGround water polluted by
Indo Borax industry

The EE has verified that there is no hazardous waste contaminated site in his jurisdiction. A visit
to
Industrial Area Kala Amb was also maid. There is no Hazardous
waste site on Trilokpuri Road as told by Black Smith Institute
(Annexure1.2)

There is no Hazardous
Waste Contaminated site in Chandigarh. There is no such site in Sector-22 as listed by Blacksmith
Institute They had already intimated about the
same to CPCB also vide their letter dated 16.7.2010 a copy of which is provided and enclosed at
Annexure-1.3

S. No.

Date

52

05-aug-12

Agency

Meeting with

Regional Office Amritsar , PPCB

Jaswant Singh, Environment
Engineer and RO, eeroasree@yahoo.com
09878950545

53

06-aug-12

Head Office, Punjab Pollution
Control
Board

54

06-aug-12

55

Dr.Babu Ram
Member Secretary , msppcb@gmail.com

Representative from Kadam or Information Received
Associates
Dr.R.S Saini
No such site is there; The sites as intimated by Blacksmith Institute were also discussed and
verified are either nallas or solid waste dumping
sites. The site mentioned in Chabha village is a
Zinc sulphate unit and not a hazardous waste dump site.
Dr.R.S Saini

Member Secretary, sent a circular to all RO’s to provide any relevant information; He further
briefed that there are two possible sites one in Sangrur (Mahaluxmi Chemicals) and Other in SBS
(Nawanshehar) District (Tonsa). He desired to verify
further details from RO’s.

Head Office, PunjabPollution Control Er. Pawan Garg
Board
EE and RO Mandi
Gobindgarg and
Patiala , Email: eerofgh@gmail.com
eero_patiala@yahoo.com

Dr.R.S Saini

The RO verified that there are no hazardous waste
dumping sites as listed by Blacksmith Institute and CPCB. He further informed that these sites are
either nalas or solid waste dumping sites. These were also visited and verified. No hazardous
waste
was found as such. Photogrpahs at Annexure-I.I

06-aug-12

Pollution Control Committee- Daman Dr. Muralikrishna (M.E Env),
& Diu & Dadra Nagar Haveli
Environmental Engineer

Mr JA Rathi and Ms Sudeshna
Panchal

56

06-aug-12

Daman Municipal Council

57

06-aug-12

58

06-aug-12

59

06-aug-12

60

06-aug-12

61

06-aug-12

62

06-aug-12

63

06-aug-12

Mr JA Rathi and Ms Sudeshna
Panchal
Daman Industries Association
Mr. Sharad Mistry (Executive Secretary)
Mr JA Rathi and Ms Sudeshna
Panchal
Vapi Nagar Palika (Vapi Municipality) Mr. Dave (Chief Officer)
Mr JA Rathi and Ms Sudeshna
Panchal
GPCB, Vapi
Mr. G. V. Patel (Regional Officer )
Mr JA Rathi and Ms Sudeshna
Panchal
GPCB, Vapi
Mr. J.D Goswami (Deputy Engineer Officer) Mr JA Rathi and Ms Sudeshna
Panchal
Vapi Industries Associations/ Vapi
Mr. Shankar Bajaj (CFO)
Mr JA Rathi and Ms Sudeshna
Waste & Effluent Management Co.
Panchal
ltd
Uttarakhand Pollution Control Board Mr.Jai Raj, IFS, Member Secretray,
Mr.Ankit Saxena
msukpcb@yahoo.com
9412053604

Pollution Control Board Regional
Office, E-118 Nehru Colony,
Dehradun

Mr. Pravin Rana (Superintendent)

Dr. P.K. Joshi, Regional Officer
(I/c) Mob. 9412085472

Mr.Ankit Saxena

A visit was made on 6.8.12; Subsequently MS Confirmed by email on 27.9.12 that there is no
hazardous waste contaminated dump site in Uttarakhand. A copy of the mail is attached at
Annexure-1.4

A visit was made on 6.8.12; He told that they will send the reply officially

S. No.

Date

64

06-aug-12

Agency

Meeting with

NGOs

Avdesh Kaushal, Rural Litigation
&Entitlement Kendra (RLEK) Mob.
rlek@vsnl.com
09358101392

Representative from Kadam or Information Received
Associates
Ankit Saxena
A visit was made to the offices and papers handed over to the available representatives with a
Dr. R.S Saini
request to provide the information, who confirmed to send any information if available by
22.8.2012. Later on
telephonic calls were made to confirm if any information is to be provided, but no information
was available.

Navdanya (Dr Vinod Bhatt), Mob.
09358101392 rlek@vsnl.com

65

06-aug-12

Central Pollution Control Board,
Bhopal

Dr RP Mishra, Scientist ‘B’, Phone- 07552775385/86, 9752531049, 9479350040,
Email: Rpmishra.cpcb@nic.in

Dr ML Gupta

Contaminated site in Ratlam. No contaminated site in Chhattisgrh and Rajasthan.

66

06-aug-12

State Industrial Development
Corporation of Uttaranchal
(SIDCUL)

General Manager, T. 0135-2708121

Ankit Saxena

Papers submitted to the office with a request to provide the information if any

67

07-aug-12

State Industrial Development
Corporation of Uttaranchal
(SIDCUL)

General Manager, T. 0135-2708121

Ankit Saxena

Papers submitted to the office with a request to provide the information if any

68

07-aug-12

Black Smith Institute

Mr Himanshu Tilwankar

69

07-aug-12

70

07-aug-12

Chandigarh pollution Control
Committee
Haryana Pollution Control Board

Ms Promila Sharma (Project Director), Dr
Sen Gupta
Office person

71

08-aug-12

Maharashtra Pollution Control Board Mr Sontake (Senior Scientific Officer

Mr Ram Pethe

72

08-aug-12

TSDF Nalagarh, H.P by email and
Telephone

Dr.R.S Saini

Member Secretary (Mob. 9876667788 )
Mr. S.S Rathi, Scientist (Mob.
09216849306 )
Mr. J.P Singh, RO, Panchkula (Mob.
9216849307
Email: panchkularegion@
rediffmail.com )
Dr. PKMK Dass (mob. 9810733503
Email: hspcbpnp@
yahoo.com)

Mr. Ashok Sharma Incharge TSDF
Nalagarh, H.P
ashok.sharma@upleel.com
Mob. 9316028131

Dr RS Saini
Dr RS Saini, Mr. Vikas
Kashib

Visit was made to HSPCB and papers submitted to PA of MS; MS however could not be
contacted. Later Mr. Himanshu met Mr. Rathi in the PCB who told him that they had already sent
letter to the MoEF that there is no hazardous waste contaminated site. Mr. Vikas was as such
sent on 14.9.2012 to collect the letter but it was told to collect it later. It was tried to contact MS
on mobile, but he was in meetings. A meeting was done with RO Panchkula on 7.8.12, who
informed that there is no site; Telephonic contact was made with RO Panipat and matter was
discussed including sites as mentioned by blacksmith Institute. It was told that there is no such
site.

No Information received

S. No.

Date

Agency

Meeting with

73

Representative from Kadam or Information Received
Associates
Dr.R.S Saini
There is no Hazardous
Waste Contaminated site in Chandigarh. There is no such site in Sector-22 as listed by Blacksmith
Institute They had already intimated about the
same to CPCB also vide their letter dated 16.7.2010 a copy of which is provided and enclosed at
Annexure-1.3

08-aug-12

Chandigarh Pollution Control
Committee

PJS Dadhwal, Member Secretray (Mob.
9855616338 )

74

08-aug-12

MPCB

Dr Sontakke
Regional Officer, HQ
9869440127 jdwater@mpcb.gov.in

Mr Ram Pethe

Information has been received and mailed.
The information includes information about the Haz. Waste dump site existing Pre- 2004 and also
information about the Blacksmith Institute’s sites

75

12-aug-12

Regional office, PPCB, Sangrur

Er. OmParkash,
EE and RO , Mob. 98789-50535
ppcbrosangrur@gmail.com

Dr.R.S Saini

The RO visited along two the site of *Mahaluxmi
Orgo-Chemical Industries, Nabha Road, Bhawanigarh, Sangrur and verified that this is a
Hazardous Waste Dump site and contamination of ground water was visible from the flow of the
borewell. The detailed note by RO is provided at
Annexure-I along with Photographs. A litigation in
Court CWP No. 3481 of 2007 is also pending in Hon’ble High *Contaminated Site Court of Punjab
and Haryana.

76

14-aug-12

HP Pollution Control Board, Shimla

Sh.Sanjay Sood, IFS
Member Secretary, HPSPCB, 9418000240
mspcb-hp@nic.in

Dr RS Saini

Member Secretary told that he had marked the letter to concerned officer and they will send the
reply, although there is no site as all hazardous waste is sent to TSDF Nalagarh

Sh.D.K Sharma SEE, Head
Quarter, HSPCB, Shimla, 09418027098
pcbseeshimla@gmail.com

77
78

14-aug-12
17-aug-12

NGO, Vadodara
GPCB, Vadodara

Mr. Rohit Prajapati
Mr. G.K.Trivedi (Vigilance Officers)

79

17-aug-12

PSIEC

Sh.Gurmeet
Singh, SDO, Mob. 987658130

PPCB, Regional
Office

80

20-aug-12

Central Leather Research Institute ,
Tamil Nadu

Mr JA Rathi and Ms. Nanzeen
Mr JA Rathi and Ms Sudeshna
Panchal
Vivek Sharma

Sh. Jagdish, SDO
Jalandhar PPCB

Mr. Srinivasan, Scientist , Phone. +91-4424915238

Sh. K. Krishna
Managing Director
M/s. VITYA Consultants Pvt.
Ltd.,

There is only one dumping site of hazardous waste which is temporary in nature & the waste is
taken out from the site by the legal vendor timely. The site is a vacant plot near water tank in
PSIEC Leather Complex* and sludge waste is dumped here by leather units. Photographs
attached in Annexure-I.I.
As per PPCB, RO office as told verbally there is no hazardous waste contaminated site *Probable
Contaminated Site
As per discussions, it was informed that, TNPCB may be contacted

S. No.

Date

Agency

Meeting with

81

Representative from Kadam or Information Received
Associates
Dr.R.S Saini
Mr. Sagar intimated by email regarding dumping of some waste in Industrial Area, Phase-II along
Railway Line in Chandigarh. The site was visited it was found that solid waste is dumped here.
Photogrpahs are enclosed at Annexure-1.3

20-aug-12

Media in Chandigarh

82

20-aug-12

Vadodara, Nandesari and Manjusar

Munieshwar Sagar, Editorial
Coordinator, HT Real Estate Mob.
9878411412
munieshwar.sagar@hindu
stantimes.com
Mr. N.M. Bhatt (M.S University), Mr. Babu Mr JA Rathi and Ms Sudeshna
bahi Patel (Nandesari Industrial Estate)
Panchal

83

21-aug-12

Regional Offices Ludhiana , PPCB.
There are Four offices in Ludhiana

Sh. Harbir Singh, EE, Zonal
Office-I, Ludhiana, Mob. 09878950555

Vivek Sharma

84

21-aug-12

Sarthak Korba (NGO)

Shri Laxmi Chauhan, Mob. 9893189955

Dr ML Gupta

85

21-aug-12
22-aug-12

Shri Ramsingh Agarwal, President, Mob.
9425224721
Shri AC Maloo, RO, Mob. 9685095428

Dr ML Gupta

86
87

22-aug-12

Chhattisgarh Chamber of Commerce,
Korba
Chhattisgarh Environmental
Conservation Board, Durg
Nagar Nigam, Durg

88

22-aug-12

Industrial Association, Bhilai

89

22-aug-12

High Court, Chhattisgarh

90

22-aug-12

J & K Pollution Control Board

91

22-aug-12

92

22-aug-12

93

22-aug-12

94

23-aug-12

District Trade and Industries Centre,
Raipur
District Trade and Industries Centre,
Raipur
District Trade and Industries Centre,
Raipur
Nagar Palika Nigam, Raipur

95

23-aug-12

Nagar Palika Nigam, Raipur

It was intimated that there are no such sites as all such waste goes to Nimbua processing plant. It
was stated thatthere is possibility that certain amount of such waste may be getting dumped at
MC solid
waste dumping sites at Humbra & Tajpur. Visitwere made to the sitesand found out that
dumping site at Humbrawas not functional & siteat Tajpur was being
used for solid waste. Photographs are taken and attached at Annexure-I.I. Further site on
Ludhiana Jalandhar road was alsvisited where a small dumping site of solid waste existed.
Sites along Budha Nullah were also visited and photographs are enclosed but these cannot be
hazardous waste dump sites exclusively.

Dr ML Gupta

DK Singh, commissioner, Mob.
Dr ML Gupta
7882322148
Vivek Gupta, president, Mob. 9425203368 Dr ML Gupta
Sh. Prashant Jaiswal, Mob. 9425284444,
9827066880
Mr. Arun Kumar Tikku, IFS, Member
Secretray , membersecretaryjkspcb@
gmail.com
M: 09419187530

Dr ML Gupta

Sh. MS Thakur, Sr. Manager, Mob.
9425564029
Sh. HK Kashyap, Manager

Dr ML Gupta

Sh. ML Sai, Manager

Dr ML Gupta

Mr.Ankit Saxena
Dr.R.S Saini

Dr ML Gupta

Dr. Bhagya Laxmi Rao, Health Officer, Mob. Dr ML Gupta
9301953271
Sh. BK Singh, Investigator
Dr ML Gupta

Sikdara Ind. Area (Flyash,)

A visit was made on 22.8.12 to the Regional Office, J& K; the person present their informed that
during
this period MS sits in Kashmir; Telephonic discussion was done with MS who told that there is no
such site in Kashmir and he will reply after confirming from RO in Jammu. Later on 27.9.2012 MS
confirmed on telephone that there is no Hazardous Waste contaminated site in Jammu &
Kashmir.

S. No.

Date

Agency

Meeting with

96

24-aug-12

Chhattisgarh State Adhyogik Vikas
Kendra, Raipur

Sh Anil Kumar Kehari, Chief Manager,
Phone. 0771-2583789, 9907414344

97

24-aug-12

Indus Technical & Financial
Consultant

Sh. Lalit Kumar Singhania, Chief
Dr ML Gupta
Consultant, Phone. 0771-2254189, 9425208189, 93011-93400

98

24-aug-12

99

24-aug-12

Mr Atul Sahu, President BWDIA, Mob.
Dr ML Gupta
9425550250
KS Bedi, Vice -President, Mob. 9425234342 Dr ML Gupta

100

24-aug-12

Chhattisgarh chamber of Commerce
and Industries
Chhattisgarh chamber of Commerce
and Industries
M/s. Environmental Protection
Training &Research Institute (EPTRI)

101

24-aug-12

102

24-aug-12

103

25-aug-12

Regional Officer, HPSPCB, District
Una, HP

104

27-aug-12

M/s. Andhra Pradesh Pollution
Control Board

105

28-aug-12

Bhilai Mine Drawing Industries
Association
Laghu Udyog Bharti

Indrajit PAL, I.A.S Director General, Special
Chief Secreatary, Government of Andhra
Pradesh , Ph: +91-40-23006471
Email: dg@eptri.com;
dgeptri@gmail.com

VK Shukla, Vice-President, Mob.
9407977588
Mitun Aggarwal, Secretary, Mob.
9826643111
Er.Brij Bhushan, EE , Mob. 09418081381
pcbrouna@gmail.com
1. Mrs. Ramani, Joint Environmental
Scientist
2. Mr. Bhaskar Rao, Joint Chief
Environmental Engineer
3. Mr. Rajendra Reddy, Joint Chief
Environmental Engineer
+91-9866776717

Chhattisgarh Pollution Control Board Mr bharat singh Thakur (Regional
Officer,Bilaspur)

Representative from Kadam or Information Received
Associates
Dr ML Gupta
No contaminated site.

1. Mr. Arshad Shaikh
DGM-EMS
M/s. VITYA Consultants Pvt.
Ltd.,

As per the discussions had with concerned officer, EPTRI has carried out the work on the same
for APPCB as a client and hence it is the property of APPCB Only. EPRTI can provide the data
upon consent from APPCB.

2. Sh. S.N. Rao
Sr. Advisor (Ex. Member
Secretary Bihar State Pollution
Control Board)
M/s. VITYA Consultants Pvt.
Ltd.,
Dr ML Gupta
Dr ML Gupta
Dr.R.S Saini

The EE has verified that there is no hazardous waste contaminated site in his jurisdiction
(Annexure 1.2)

1. Mr. Arshad Shaikh
DGM-EMS
M/s. VITYA Consultants Pvt.
Ltd.,

• Received a copy of EPTRI report prepared during June 1999
• Received a copy of APPCB report prepared during --- regarding status of contaminated sites
and action initiated by APPCB and present status of the same.
• Letter No. PCB/HWM/ Gen-8/2011-357 date May 6, 2011 sent by APPCB to MoEF(Ministry) in
respect of contaminated sites

2. Sh. S.N. Rao
Sr. Advisor (Ex. Member
Secretary Bihar State Pollution
Control Board)
M/s. VITYA Consultants Pvt.
Ltd.,
Dr ML Gupta

S. No.

Date

Agency

Meeting with

106

01-sep-12

107

108

Representative from Kadam or Information Received
Associates
SEE, HPSPCB at Baddi, District Solan Er. Chetan Joshi, SEE, Mob. 09816460101 Dr.R.S Saini
The SEE informed that following two sites be visited and further studies can be done to verify
pcbseebaddi@gmail.com
whether these are contaminated or not (1) Slag Dump site
of Gilbert Steel and (2) Flyash dumping site near Timex factory.
These sites were visited, photographs at Annexure 1.2; but not taken as Hazardous Waste Dump
as fly
ash/slag dumps as per HWMHTM Rules, 2008 are to be considered separately for management.
See Annexure-1.2
There is no hazardous waste dump site in Housing Board PhaseIII as by Black Smith Institute.

02-sep-12

NGOs/ Media, Haryana

Local People

03-sep-12

Pondicherry Pollution Control Board Director,
Sh. Ganesan
committee
Mr. Ramesh,
Advisor
Executive Engineer , AE, Ph: 0413-2201256 M/s. VITYA Consultants Pvt.
Ltd.,

Dr.R.S Saini

As found from media/internet dumping of waste was reported along H.P-Haryana Border on
Pinjore-Baddi Road. The site was visited and a large number of rag dealers are sitting from Kona
to Maranwala in Haryana. Many of these have collected drums of
Hazardous waste/chemicals including expired medicines and storing them in open. The rainfall
may lead to contamination of area around as well as many of the material is dumped along the
seasonal rivulet Maranwala. Photogrpahs are enclosed at Annexure1.5
Probable Contaminated Site
The State Pollution control Committee has been contacted during the first week of September.
After discussion, the SPCC, Pondicherry has identified the following three sites for the purpose of
carrying out the survey as contaminated sites
• MSW Dumping site, Karuvadikuppam
• Hazardous Waste Dumping Site, Perambi and
• Waste dumping area at Karasur

109

03-sep-12

Regional Office, PPCB, Mohali

Er. JoginderSingh, RO and EE , Mob.
09878950524
eenodal@yahoo.coin

Dr.R.S Saini

On the basis of newspaper reports -Waste dump site
near derrabassi ROB (railway over bridge) was
visited. It is predominantly solid waste dump (Pictures enclosed)
- Near village Rampur Sanian * illegal dumping being done by Hyderabad Industries. (See
Newspaper Report Annexure-I.I) As per RO this waste is in process of removal and is send back
to TSDF Nimbua.

S. No.

Date

110

03-Sep-12

Agency

Meeting with

MIDC

Sonje, Dy. CEO ENV.
dyceoenv@midcindia.org
8108966666

Representative from Kadam or Information Received
Associates
Mr Ram Pethe
Information awaited

Lonkar, Ex Engr
prakashlonkar@midcindia.org
8108119153
Nandusekar, Advisor, Environment
npadmakar@yahoo.co.in
9869440138

111

04-sep-12

MPCB

Dr Sontakke
Regional Officer, HQ
9869440127 jdwater@mpcb.gov.in

Mr Ram Pethe

112

05-sep-12
05-sep-12

Mr Shakeel Ahmed (Director Grade
Scientist
Mr Durga Prasad (General Manager)

Mr Himanshu Tilwankar

113
114

05-sep-12

National Gephysical Research
Institute
Andhra Pradesh Industrial
Infrastructure Corporation
M/s. National Geophysical Research
Institute (NGRI)

Dr. Shakeel Ahmed, Dy. Director; (Team
Leader India-IFCGR), Ph: +91-40-23434657
Email: shakeelahmed@ngri.res.in;
Shakeel_25@yahoo.co.uk

1. Mr. Arshad Shaikh
DGM-EMS
M/s. VITYA Consultants Pvt.
Ltd.,

Information has been received and mailed.
The information includes information about the Haz. Waste dump site existing Pre- 2004 and also
information about the Blacksmith Institute’s sites

Mr Himanshu Tilwankar
As per the discussions had with concerned officer , the data is available to an extent about soil
contamination in some annual reports available on their website and for more information, letter
may be sent to NGRI addressing to Director.

2. Mr. Fasi M.A. Dy. ManagerEMS
M/s. VITYA Consultants Pvt.
Ltd.,
115

05-sep-12

M/s. Andhra Pradesh industrial and Sh. Durga Prasad, General Manager (Des.
Infrastructure Development
& EMP), Ph: +91-04-2323 7622
Corporation (APIIC)
Email: gdurgparasad@apiic.in
Dp.gavarraju1957@gmail.com

1. Mr. Arshad Shaikh
DGM-EMS
M/s. VITYA Consultants Pvt.
Ltd.,
2. Mr. Fasi M.A. Dy. ManagerEMS
M/s. VITYA Consultants Pvt.
Ltd.,

No information is received. As per the discussions, APIIC has informed that APPCB is taking care
of such activities and no such data may not be available with APIIC. However, asked to send a
letter officially for any further information.

S. No.

Date

Agency

Meeting with

116

06-sep-12

CHWTSDFs
Taloja
Pune
Nagpur
Shendri
TTC

Patel Bipin (bipin@ramky.com)
Dr Lonkar (lonkars@smsenvocare.co.in
info@smsenvocare.co.in
viangp@iqindia.com
nitin.bide@gmail.com,
asif.h@smsenvocare.co.in)

117

07-sep-12

MPCB

Shinde, RO, Raigad
roraigad@mpcb.gov.in
9773177537

Representative from Kadam or Information Received
Associates
Mr Ram Pethe
Information awaited

Mr Ram Pethe

Information has been received and mailed.
The information includes information about the Haz. Waste dump site existing Pre- 2004 and also
information about the Blacksmith Institute’s sites

Mr Ram Pethe

Information awaited

Mr Ram Pethe

Information awaited

Fulase, RO, Nashik
ronashik@mpcb.gov.in
9922842474
118

07-Sep-12

NGOs

BEAG (debi@beag.net)
National Solid waste Assn of India
(nswaindia@gmail.com)
Association consumers action on safety
and health
Chamber of small industries association
Ranjai, Pune
Save Bombay committee
Yusuf Meherally Centre

119

09-sep-12

Industry Associations

nima_nsk@sancharnet.in
membership@mcciapune.com
tmaindustries@vsnl.net
tssia@bom3.vsnl.net.in
thaneman@vsnl.net
tbia@vsnl.com
timatarapur@sancharnet.in
ssea@vsnl.net
kamadombivli@gmail.com

S. No.

Date

Agency

Meeting with

120

09-sep-12

121

10-sep-12

122

11-sep-12

123

12-sep-12

MPCB

Deshmukh, RO Kalyan 9422265536
rokalyan@mpcb.gov.in

124
125

12-sep-12
12-sep-12

NEERI, Nagpur
Prof. Purushottam Reddy.

Dr. Vaidya
Mr Ram Pethe
Retired professor, Osmania Unversity and
Advisor , Email: kprgeo@gmail.com

126

14-sep-12

Greenpeace India, New Delhi

127

14-sep-12

Toxic link, New Delhi

Shashwat Raj (Media officer) Mob.
Mr Himanshu Tilwankar
9686861974, Email:
shashwat.raj@greenpeace.org
Mr Satish Sinha (Associate Director) Mob. Mr Himanshu Tilwankar
9811902702, Email: satish@toxicslink.org

128

14-sep-12

CSE, New Delhi

CETP associations

cetp_lote@rediffmail.com,
rdiwadkar@gmail.com,
talojacetp@gmail.com,
suresh.bhonsle@sandoz.com,
ddgalam@gmail.com,
pria_p23@rediffmail.com,
kepcsl@gmail.com,
cetp_sol@rediffmail.com,
shingadesanjay@gmail.com,
teps123_cetp@yahoo.co.in,
smsl_lwm@yahoo.com,
Cetpbb_lwm@yahoo.co.in
infodcetp@yahoo.com,
acmacetp@gmail.com,
badlapurcetp@gmail.com,
dbesa.cetp@gmail.com,
chikhimorietp@gmail.com
cetp_ttc@vsnl.net
Indian Institute of Technology, Delhi Professor Nema (Civil Engineering
Department)
MPCB
Waghjale, incharge MS.
9869440147 ast@mpcb.gov.in

Chandra Bhushan, Director general

Representative from Kadam or Information Received
Associates
Mr Ram Pethe
Information awaited

Mr Himanshu Tilwankar
Mr Ram Pethe

Information has been received and mailed.
The information includes information about the Haz. Waste dump site existing Pre- 2004 and also
information about the Blacksmith Institute’s sites

Mr Ram Pethe

Information has been received and mailed.
The information includes information about the Haz. Waste dump site existing Pre- 2004 and also
information about the Blacksmith Institute’s sites

Mr Himanshu Tilwankar

No specific survey has been done by NEERIon this subject
Will be having meeting with sir coming Sunday i.e., September 23, 2012, as sir is busy at present

Mercury base Chlor Alkali Industries, Old thermal Poer station, Azo dyes industries, H-acid plant,
Baroni refinery, Bongei gaon refinery /(Assam), Pesticide industries in Vadodara, Gujarat, Pali
Industrial Area Rajasthan, Bhilwada, Industrial Area, Tirupur Industrial Area, Singrauli, Kanpur
tannery, Sukhinda orissa.

S. No.

Date

Agency

Meeting with

129

Information Received

Himanshu Sharma (Asst. Executive
Engineer) Mob. 9435103436

Representative from Kadam or
Associates
Syeda Zeenat Arfin,
(Coordinator), S.R.Hassan
(Secretary)
Green shield(N.E.)

15-sep-12

Assam Pollution Control
Board(APBC)

130

16-Sep-12

IIT Mumbai

Dr. Asolekar Sham (asolekar@iitb.ac.in)

Mr Ram Pethe

IIT has done a world bank aided project earlier. Permission of MoEF /world bank is required.

131

16-sep-12

NGOs

BEAG (debi@beag.net)

Mr Ram Pethe

Information awaited

As per the discussion had with concerned Officer, need to submit a letter to Member Secretary,
Assam Pollution Control Board(APBC), along with the letter received from Kadam Environmental
Consultant.

National Solid waste Assn of India
(nswaindia@gmail.com)
Association consumers action on safety
and health
Chamber of small industries association
Ranjai, Pune
Save Bombay committee
Yusuf Meherally Centre
132

16-sep-12

Dr BMoralkar

Former MS, Maharashtra Pollution Control Mr Ram Pethe
Board, & Member of Supreme Court
Monitoring Committee

133

17-sep-12

Rajasthan Pollution Control Board

Dr DN Pandey (Member Secretary), Phone- Dr ML Gupta
0141-5101872, 2701003, Email: memberscretary@rpcb.nic.in

134

17-sep-12

Rajasthan Pollution Control Board

135

17-sep-12

Rajasthan Pollution Control Board

Sh VK Singhal (SEE & CSDMC), Mob.
Dr ML Gupta
9667575992, E mail:
singhal.vk@rpcb.nic.in
Ashok K. Gupta (SEE & OIC CPM), Mob.
Dr ML Gupta
9667576046, Email: gupta.ak@rpcb.nic.in

136

17-sep-12

Rajasthan Pollution Control Board

137

17-sep-12

Regional Office, Jaipur

138

17-sep-12

M/s. Kerala State Pollution Control
Board

M.C. Rastogi (SEEP & OIC (Water Cess)),
Mob. 966757996
Shri B.S. Sharma(RO), Mob. 9667575993

The haz. Waste in MIDC areas has been completely removed in 2004-05

Dr ML Gupta
Dr ML Gupta

1. Smt. P. Molikutty, Member Secretary,
Mr. K. Krishna,
Tel: 0471 - 2318151
M/s. VITYA Consultants Pvt.
2. Er. S. Sudheerbabu, Chief Environmental Ltd.,
Engineer , Tel : 047 -2318153,54,55
3. Grad Saroja, Environmental Engineer,
Mob. +91-9447975706

• As per the discussion had with concerned officials, there are no contaminated sites in the state
except the one in Eloor-Edayar, Kochi in Ernakulam district.
(Copy of the letter is enclosed)

S. No.

Date

Agency

Meeting with

139

Representative from Kadam or
Associates
Mr. K. Krishna,
M/s. VITYA Consultants Pvt.
Ltd.,

17-sep-12

M/s. Kerala state Industrial
Development Corporation Limited.

1. T. A. Krishna Murthy,
General Manager, Tel. +91-471-2318922

140

18-sep-12

M/s. Centre for Environment &
Development
NGO

Mr. Rambabu Ambat, Executive Director , Mr. K. Krishna,
Tel. +91-471-2369720
M/s. VITYA Consultants Pvt.
Ltd.,

141

18-sep-12

Regional Office, Rajthsan State
Pollution Control Board

142

18-sep-12

Regional Office, State Pollution
Control Board

MC Sharma, RO (Alwar)SEE, Mob.
9667575994, 0144-2372996, Email:
adm.rpcb@gmail.com
Sh Chander Shekhar Sharma (SSO), Mob.
9667576066, 0144-2372996, Email:
chandrageeta@yahoo.com

143

19-sep-12

M/s. Centre for Environment
Education and Technology, Kerala

Information Received
As per the discussions had with concerned officers, he has expressed that, KSPCB is the authority
in this regard in providing this information. However, he has expressed his view that, some of the
below areas also seems contaminated due to following activities:
1. Ashapura Site, Manikya pura
2. Aroor Industrial Area – due to fish peeling activity.
3. Ermathala in Ernakulam.
As per the discussions had with Executive Director, who was kind enough in discussing with us,
has expressed that, generally CED into MSW and other infra activities, however, requested us to
provide some time, so that, he can discuss with his colleagues In this regard.

Dr ML Gupta

Dr ML Gupta

Mr. K. Krishna, M/s. VITYA
Consultants Pvt. Ltd.,

Though based on the available information from website, we visited the location, however, no
such office is in existence and hence could not collect any such data.

NGO
144

19-sep-12

Jal Parishodhan Trust

Pankaj Jain, Chairman, Mob. 9414021347

Dr ML Gupta

145

19-sep-12

Udyog Sangh

146

19-sep-12

Udyog Sangh

Ashok Goyal, President, Mob. 9414016286, Dr ML Gupta
0144-2881116
Pradeep Jain, Chairman, Mob. 9829161723 Dr ML Gupta

147

19-sep-12

Udyog Sangh

Ajay Bansal, Secretary, Mob. 9414422101 Dr ML Gupta

148

19-sep-12

Udyog Sangh

Dr ML Gupta

149

19-sep-12

Udyog Sangh

150

19-sep-12

151

19-sep-12

General Security (Commerce India
Chamber)
Chamber of commerce , Rajasthan

152

19-sep-12

Nagar Nigam Jaipur

Rajesh Aggarwal, Member,
Mob.9414240440
Vinod Sharma, Vice-President, Mob.
9414017324
Dr KL Jain, Mob. 9829056261, 01412565163
Dr LM Bhandari (Head Environment,
Incharge Hazardous waste ), Mob.
9414053860, Email:
bhandarilm@yahoo.com
Dr RN Garg (Incharge), mob. 9667443935

153

19-sep-12

VKIA

154

19-sep-12

Steel Chamber Jaipur, Rajasthan

Mr Tara Chand Chaudhary, President,
Mob. 9829010734
Sita Ram Agarwal, President, Mob.
9314911122

Dr ML Gupta
Dr ML Gupta

Udaipur, Pali, Badmer, Kishangarh, Balotra, Sanganer, Bagaru.

Dr ML Gupta

Contaminated Sites near- Sanganer, Ajolia, Kheda Distt-Chittorgarh, Gogal Village Debany near
Udaipur, Nandven Village, Balotra near Jodhpur

Dr ML Gupta

No idea of contaminated site

Dr ML Gupta

No idea of contaminated site

Dr ML Gupta

No idea of contaminated site

S. No.

Date

Agency

Meeting with

155

19-sep-12

Director of Industries Department,
Rajasthan

156

19-sep-12

M/s. Karnataka State Pollution
Control Board

Sh Arvinder Laddha, Joint Director , 2nd
floor Room No. 20 Udhyog Bhawan, Mob.
9829368001
1. Sh. S.M. Puttabuddhi, IFS, Member
Secretary, Ph. +91-80-255891114/25586520
2. Mr. D. R. Kumara Swamy Sr.
Environmental Officer(HWM) &
Addl. CEO., Mob. +91-9845320200

157

20-sep-12

158

20-sep-12

159

20-sep-12

Representative from Kadam or Information Received
Associates
Dr ML Gupta
No idea of contaminated site

Mr. Arshad Shaikh
DGM-EMS
M/s. VITYA Consultants Pvt.
Ltd.,

• As per the discussion had with concerned officials, there are no contaminated sites in the state
as informed by them.
• In Bomasandra Industrial Area, there is contamination of Electroplating waste with stone
polishing slurry which is only 1% and this waste will be dried and send to TSDF facility in
bangalore

M/s. Central Pollution Control Board 1. A. Manogaran, Incharge, Zonal Office,
CPCB
2. G. Trimurthy, Env. Engineer
3. Dr. Madhusudhan, Scientist D
4. Dr. K. Ranganathan, Scientist C
Ph. +91-80-23233827
M/s. KIADB
Sri. T. R. Swamy
CE & Chief Development Officer
T: +91-80-22242005

1. Mr. Arshad Shaikh
DGM-EMS
M/s. VITYA Consultants Pvt.
Ltd.,

As per the discussions had with concerned officers, there are no contaminated sites in the state
as informed by them.

1. Mr. Arshad Shaikh
DGM-EMS
M/s. VITYA Consultants Pvt.
Ltd.,

As per the discussions had with concerned officer , they have provided list of industrial areas in
the state.

M/s. Tamil Nadu Industrial
Development Corporation Ltd.,

Mr. K. Krishna,
M/s. VITYA Consultants Pvt.
Ltd.,

• Though letters were sent to TIDCO, however, based on the discussions had, he has informed
that, shall discuss with Chairman for taking the approval and if any will provide the information
accordingly.

Mr. Vincent Bhagraj, AGM, Mob. +91-4422542060

Sh. Ganesan, Advisor, VITYA
consultants
160

21-sep-12

M/s. Sri Ramchanddra University ,
Tamil Nadu

Dr. S. Sankar
Mr. K. Krishna,
Associate Professor & Head Environmental M/s. VITYA Consultants Pvt.
Toxicology and Exposure Assessment ,
Ltd.,
Phone: +91-44-45928547
Sh. Ganesan, Advisor, VITYA
consultants

As Dr. Kalpana Balakrshnan, is out of country, have met Dr. Shankar in this regard, who are
actively working on various Environmental Health Related projects.
As per the discussions, Chromates area is one of the site which can considered for such study.
Also, Dr. Shankar is of the opinion that, few of the other sites related CETP may also be studied.

161

21-sep-12

M/s. giz

P. Bineesha, Indo German Environment
Programme (IGEP)
Senior Technical Advisor,
M: +91-9448062878
E:bineesha.payattati@giz.de

1. Mr. Arshad Shaikh
DGM-EMS
M/s. VITYA Consultants Pvt.
Ltd.,

As per the discussions had with concerned officer , they have done study on Bomasandra
Industrial Area contaminated site near bangalore during the period 2005, waiting for the report
to be received from them.

162

21-sep-12

M/s. Department of Industries &
Commerce

Sh. Sh. Prabhu
Addl. Directorate (MSME), T. +91-8022389901

1. Mr. Arshad Shaikh
DGM-EMS
M/s. VITYA Consultants Pvt.
Ltd.,

No information is received. As per the discussions with concerned official they don't have any
information related to contaminated sites, they take care of registration and facilitating of
industries.

S. No.

Date

163

21-sep-12

Agency

Meeting with

M/s. Anna University

Dr. Kurian Joseph, Professor, Centre for
Environmental Studies, Phone: +91-4422358080

Representative from Kadam or Information Received
Associates
Mr. K. Krishna,
As per the discussions, Chromates area is one of the site which can considered for such study.
M/s. VITYA Consultants Pvt.
Also, Dr. Shankar is of the opinion that, few of the other sites related CETP may also be studied.
Ltd.,
Sh. Ganesan, Advisor, VITYA
consultants

164

21-sep-12

MPCB

Waghjale, incharge MS.
9869440147 ast@mpcb.gov.in

Mr Ram Pethe

Information has been received and mailed.
The information includes information about the Haz. Waste dump site existing Pre- 2004 and also
information about the Blacksmith Institute’s sites

165

24-sep-12

M/s. KSIIDC

Mr. N. R. N. Simha DGM (IPD) & Special
Officer (Food Karnataka Ltd.,), Ph: +91-8022258131/2/3
M: +91-9480549573
E: simha.nrn@ksiidc.com

1. Mr. Arshad Shaikh
DGM-EMS
M/s. VITYA Consultants Pvt.
Ltd.,

No information is received. As per the discussions with concerned officials they don't have any
information related to contaminated sites, they take care of industrial and infrastructure
development in the state.

Mr. Harti, Dy. Manager, M: +919845520837
166

24-sep-12

M/s. Greenpeace India
NGO

Mr. Jai Krishna.R
Campaigner (Climate & Energy)
T: +91-80-4282 1010, 4115 4861

1. Mr. Arshad Shaikh
DGM-EMS
M/s. VITYA Consultants Pvt.
Ltd.,

No information is received. As per the discussions with concerned official they don't have any
information related to contaminated sites.

167

24-sep-12

Regional Office, PPCB, Mohali

Er. JoginderSingh, RO and EE , Mob.
09878950524
eenodal@yahoo.coin

Dr.R.S Saini

168

24-Sep-12

IIT Mumbai

Dr. Asolekar Sham (asolekar@iitb.ac.in)

Mr Ram Pethe

On the basis of newspaper reports -Waste dump site
near derrabassi ROB (railway over bridge) was
visited. It is predominantly solid waste dump (Pictures enclosed)
- Near village Rampur Sanian * illegal dumping being done by Hyderabad Industries. (See
Newspaper Report Annexure-I.I) As per RO this waste is in process of removal and is send back
to TSDF Nimbua.
IIT has done a world bank aided project earlier. Permission of MoEF /world bank is required.

169

25-sep-12

MPCB

Shiwangi, RO, Thane
Patil D.B. SRO Tarapur
rothane@mpcb.gov.in
9869794058

Mr Ram Pethe

170

25-sep-12

M/s. Centre for Sustainable
Development
NGO

Mr. R. Srinivas, Executive Director, T: +91- 1. Mr. Arshad Shaikh
8065603839
DGM-EMS
M/s. VITYA Consultants Pvt.
Ltd.,

As per the discussions had with concerned official , they don't have information related to
contaminated sites and suggested to contact KSPCB

171

25-sep-12

M/s. Rezorcee Managed Solutions
Pvt. Ltd.,
NGO

Sri. Narendra KV
Chief Executive Officer
T:+91-80-42009357

As per the discussions had with concerned official , they don't have information related to
contaminated sites and suggested better to contact KSPCB

1. Mr. Arshad Shaikh
DGM-EMS
M/s. VITYA Consultants Pvt.
Ltd.,

Information has been received and mailed.
The information includes information about the Haz. Waste dump site existing Pre- 2004 and also
information about the Blacksmith Institute’s sites

S. No.

Date

Agency

Meeting with

172

25-sep-12

Assam Industrial Development
Corporation LTD.

Ghanashyam Das, Dy Manager(Tech) and
Site Engineer, EPIP, Amingaon, Mob.
9435043711, E.mail: aidcltd@gmail.com

173

26-sep-12

Assam Pollution Control
Board(APBC)

Hemanta Kumar Gogoi(Member Secretary) Syeda Zeenat Arfin,
(Coordinator), S.R.Hassan
(Secretary)
Green shield(N.E.)

Submitted the forwarding to Member Secretary, Assam Pollution Control Board (APBC), He have
forwarded the letter to the concerned department.

174

27-sep-12

MPCB

Mohekar, RO, Pune 9869440132
ropune@mpcb.gov.in

Mr Ram Pethe

Information has been received and mailed.
The information includes information about the Haz. Waste dump site existing Pre- 2004 and also
information about the Blacksmith Institute’s sites

175

28-sep-12

MPCB

Sangewar, RO Mumbai 9869440149
romumbai@mpcb.gov.in

Mr Ram Pethe

Information has been received and mailed.
The information includes information about the Haz. Waste dump site existing Pre- 2004 and also
information about the Blacksmith Institute’s sites

176

28-sep-12

Regional Office, PPCB, Mohali

Er. JoginderSingh, RO and EE , Mob.
09878950524
eenodal@yahoo.coin

Dr.R.S Saini

177

28-sep-12

Zonal office, PPCB,Bathinda

Er. A.K Kalsi, seezobti@gmail.com

Dr.R.S Saini

On the basis of newspaper reports -Waste dump site
near derrabassi ROB (railway over bridge) was
visited. It is predominantly solid waste dump (Pictures enclosed)
- Near village Rampur Sanian * illegal dumping being done by Hyderabad Industries. (See
Newspaper Report Annexure-I.I) As per RO this waste is in process of removal and is send back
to TSDF Nimbua.
Telephonic interaction was done as no such site verified by head office, PPCB in this area. The
Blacksmith list was discussed. No contaminated site
is reported.

178

28-sep-12

TSDF Nimbua, Derabbasi
Punjab

179

28-sep-12

Jasmine
Gurmit Palahi , NGOs

Mr. Sunil Sawant,
Dr.R.S Saini
Local head
9914260516
sunilsawant@ramky.com
jasminethapar83@gmail.com9815802070 Dr.R.S Saini
Sh. S.S Joshi
sandeep@seriecotech.com
09822548796

Representative from Kadam or Information Received
Associates
Syeda Zeenat Arfin,
Got the list of 54 Industrial Projects at EPIP, Amingaon. Need to visit each Project Site for
(Coordinator), S.A. Fazal
collection Of data.
(Member)
Green shield(N.E.)

Mail was sent to Head TSDF Nimbua on 8.8.12. There after telephonic request was also made to
notify any contaminated site in their area. No response was given.

Of various NGOs (Details at Annexure-I) two had mailed back on 14 August and 7th August 2012
that they will inform. Later confirmed on mobile, Mr. GurmiPalahi intimated about a solid waste
site only.
Email was sent to Mr.SS Joshi c/o Green Infrastructure and NGO Srishti Environment
Sustainability Society, they are working on
remediation of Budha Nala. Budha Nala entire. Budha Nala as such is not taken as contaminated
dump site as the pollution is from discharge
of effluents from number of industries and not dumping on hazardous waste. drain contains
polluted water contaminated with heavy metals due
to discharge from electroplating industry.

S. No.

Date

Agency

Meeting with

180

Representative from Kadam or Information Received
Associates
Syeda Zeenat Arfin,
He has processed the file asked me to meet him on 03/10/2012.
(Coordinator),S.M.Hussain
(Member) Green shield(N.E.)
Dr.R.S Saini
The Environment Engineer helped coordinate a visit
to Taonsa in District Shahid Bhagat Singh (SBS) Nagar
earlier Nawanshehar. The PPCB team under JSO Onkar Singh was there and visited area around
Montari Industries Limited, Ranbaxy and DSM Sinochem Pharmaceutical India Pvt. Ltd. The
Montari Industry manufacturing weedicides closed here in @ 2000. It was later found that solar
ponds and left over waste/chemicals after closure has polluted the
groundwater around. PPCB Later engaged M/s Tetrapeck who did studies and on the basis of
which pizeometer wells were established to monitor ground water. Since 2010 regularly pre and
post monsoon sampling is done in the area. Further PPCB got shifted all hazardous waste in 2011
to TSDF site in Nimuba. Details are at Annexure-I.I

29-sep-12

Assam Pollution Control
Board(APBC)

Himanshu Sharma (Asst. Executive
Engineer) Mob. 09435103436

181

01-okt-12

Regional Office, PPCB, Jalandhar

Er.Manmohan Lal, EE and RO
Jalandhar , Mob. 98789-50530

182

01-okt-12

Baddi-Barotiwala Nalagarh,
Industrial
Association

A.L Gupta, Secretary Mob. 098160-46495 Dr. R.S Saini
bbnia@sancharnet.in
bbnia.baddi@gmail.com

No information provided subsequently

183

01-okt-12

NGOS

Mr.BalKrishan NGO Him Parivesh,
balkrisharma@gmail.com
09459028044

Dr.R.S Saini

An email was sent to Mr. BalKrishan from NGO HimParivesh and explained the requirements on
telephone. No information provided.
It was informed by locals that waste is dumped near IOL bottling plant opposite Sunbond
Industries Limited 21 Industrial Area, Baddi. Site was visited, it contains in majority solid waste as
well as ETP sludge, used oil filters and similar hazardous material seemed to be dumped illegally.
As such no immediate contamination is evident and the place
is almost full.

184

02-okt-12

NGOS

Mr.BalKrishan NGO Him Parivesh,
balkrisharma@gmail.com
09459028044

Dr.R.S Saini

*Sandholi Nala, Opposite Keshav Auto on Baddi Nalagarg Road. The site was visited there is
nothing
on front but as one walks along the nala about 1 Km
inside lot of waste is being dumped. A Tractor Trolley was found dumping waste and refused to
give any details. Waste is packed in bags and detailed investigation needed whether it is only
solid waste or hazardous waste is also mixed.
As per local illegal dumping keeps on going here.
Photographs enclosed at Annexure-I. *Probable
Contaminated Site

185

03-okt-12

Member Secretary, Mr Sinha

Mr Himanshu Tilwankar

No contaminated site.

186
187

03-okt-12
03-okt-12

Jharkhand Pollution Control Board,
Ranchi
Directorate of Industries, Ranchi
Assam Pollution Control
Board(APBC)

Mr DP Vidyarthi (Deputy Director)
Himanshu Sharma (Asst. Executive
Engineer) Mob. 09435103436

Mr Himanshu Tilwankar
Syeda Zeenat Arfin,
(Coordinator),S.M.Hussain
(Member) Green shield(N.E.)

No contaminated site.
He is looking into the matter and will take time and has asked us to visit few company for getting
the updated data which he will let us know wherever neeed. After his confirmation we can give u
the proposal.

S. No.

Date

Agency

Meeting with

188

Representative from Kadam or Information Received
Associates
Mr Himanshu Tilwankar
No contaminated site.

04-okt-12

Mecon limited, Ranchi

189

04-okt-12

Yugantar Bharati (NGO), Ranchi

190

04-okt-12

191

05-okt-12

Adityapur Small Industrial
association, Ranchi
Ministry of Environment & Forests,
GoI, Eastern Region Office,
Bhubaneswar

Dr Balbir Singh (Assistant General
Manager) Environment Division (Mob.
0970590414, Emailenvlab@meconlimited.co.in)
Mr Aashish Sheetal (Secretary), (Mob.
Mr Himanshu Tilwankar
09835197960, Emailaashish.sheetal@gmail.com)
Mr RK Sinha(President), Mob. 9234602567 Mr Himanshu Tilwankar

192

05-okt-12

193

1. Adityapur Ind. Area & 2. village Muri(Puralia road, Ranchi ) rececive waste from Hindalco. Red
mud pollution.

Mr JK tiwari (Addl. Principal Chief
Mr Himanshu Tilwankar
Conservator of Forests), (Mob.
9437561213, Email- tewarijk@yahoo.co.in)

Nil

Ministry of Environment & Forests,
GoI, Eastern Region Office,
Bhubaneswar

Dr S Kerketta (Addl Director/Scientist E),
(Mob. 09937167512, Emailsuna1466@rediffmail.com)

Nil

05-okt-12

Centre for Environmental Studies,
Bhubaneswar

Prof (D) Shailabala Padhi (Director), (Mob. Mr Himanshu Tilwankar
9337503243, 99370995353, Emailsailabalapadhi@gmail.com)

Jayashree Chemicals, Hindalco

194

05-okt-12

Orissa Environmental Society,
Bhubaneswar

Dr Sundara Narayana Patro (Working
President) (Mob. 9437190420, Emailoesbbsr1@rediffmail.com,
oesbbsr@gmail.com)

Angul, Nalco

195

05-okt-12

Kalinga Keshari Chand (Project Associate), Mr Himanshu Tilwankar

No idea

196

05-okt-12

Dr B.K. Mishra (Head, Mines & Technical)

Mr Himanshu Tilwankar

Sukhinda Mines

197

05-okt-12

Centre for Environmental Education,
Bhubaneswar
Industrial Development Corporation
Limited, Bhubaneswar
Assam Pollution Control
Board(APBC)

Himanshu Sharma (Asst. Executive
Engineer) Mob. 09435103436

S.R.Hassan (Secretary)
Green shield(N.E.),
S.A. Fazal (Member)
Green shield(N.E.)

Member secretary is not available as he is in leave, and will be available on 9/10/2012 (Tuesday).
Some more approval is required from him.

198

06-okt-12

Orissa Pollution Control Board

Mr Himanshu Tilwankar

Sukhinda Mines

199

06-okt-12

OPCB (Ex chairman)

Simanchala Dash (Environment Engineer)
(Mob. 9437417913, Emaildash_s@rediffmail.com)
Prof. MC Dash (Former Vice Chancellar,
Sambalpur University, Bhubaneswar & Ex
Chairman OPCB), (Mob. 9437209935,
Email-mcdashh@yahoo.co.in)

Mr Himanshu Tilwankar

Sukhinda Mines, Lether manufacturing waste at Titlagarh (Closed), Leather manufacturing waste
at Boudh (Closed), Hindalco, Rourkela, Orichem, Nalco, Angul, Jayashree Chemicals

200

10-okt-12

Assam Pollution Control
Board(APBC)

Himanshu Sharma (Asst. Executive
Engineer) Mob. 09435103436

Waiting for Member secretary approval

201

10-okt-12

Central Pollution Control
Board(CPCB), Meghalaya

Shantanu Dutta (Chairman)

Syeda Zeenat Arfin,
(Coordinator),S.M.Hussain
(Member) Green shield(N.E.)
Syeda Zeenat Arfin,
(Coordinator)

Mr Himanshu Tilwankar

Mr Himanshu Tilwankar

Contacted CPCB Meghalaya have given us appointment on 15/ 10/2012

S. No.

Date

Agency

Meeting with

202

15-okt-12

Central Pollution Control
Board(CPCB), Meghalaya

Shantanu K. Dutta (Environmental
Engineer, CPCB)

203

15-okt-12

MIDC

Sonje, Dy. CEO ENV.
dyceoenv@midcindia.org
8108966666

Representative from Kadam or Information Received
Associates
S.R.Hassan (Secretary)
Have forwarded the matter to Member Secretary Meghalaya State Pollution Control Board
Green shield(N.E.)
Syeda Zeenat Arfin
(Coordinator), S.M.Hussain
(Member) Green shield(N.E.),
S.A. Fazal (Member)
Green shield(N.E.)
Mr Ram Pethe

Information awaited

S.R.Hassan (Secretary)
Green shield(N.E.)
Syeda Zeenat Arfin
(Coordinator), S.M.Hussain
(Member) Green shield(N.E.),
S.A. Fazal (Member)
Green shield(N.E.)

He have received the letter and forwarded the matter. Need to visit again for follow up

Lonkar, Ex Engr
prakashlonkar@midcindia.org
8108119153
Nandusekar, Advisor, Environment
npadmakar@yahoo.co.in
9869440138

204

16-okt-12

Meghalaya State Pollution Control
Board(MSPCB)

N. P. Gupta (Member Secretary)
Meghalaya State Pollution Control
Board(MSPCB)

205

17-okt-12

Assam Pollution Control
Board(APBC)

S.R.Hassan (Secretary)
Green shield(N.E.),
Syeda Zeenat Arfin
(Coordinator),

We have received the data from Assam Pollution Control Board (APCB) today and we will give it
to you once we get the work order as per our quotation.

206

17-okt-12

Meghalaya State Pollution Control
Board(MSPCB)

S.R.Hassan (Secretary)
Green shield(N.E.),
Syeda Zeenat Arfin
(Coordinator),

Have done follow up with Meghalaya State Pollution Control Board(MSPCB) will receive the data
within this week

207

18-okt-12

Meghalaya State Pollution Control
Board(MSPCB)

Syeda Zeenat Arfin
(Coordinator), Green
shield(N.E.),

Have called up Meghalaya State Pollution Control Board(MSPCB), the official procedures are
going on and it will take time since the concern person is not well and is in leave, Moreover next
week there is state holiday for durga pooja so have to follow up after Puja
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19-okt-12

MoEF

Mr Himanshu Tilwankar

Taking the help from MoEF for getting the data of Northeastern states.

Dr Lal

S. No.

Date

Agency

Meeting with

209

19-okt-12

Meghalaya Pollution Control Board,
Sikkim Pollution Control Board,
Arunachal Pradesh Pollution Control
Board, Nagaland Pollution Control
Board, Mizoram Pollution Control
Board.

megspcb@vsnl.in;
drgopalpradhan@gmail.com;
membersecretary@spcbsikkim.org;
subhendu2121@gmail.com;
www.mpcb_azl@yahoo.co.in;
arunachalpradeshspcb@gmail.com;
npcb2@yahoo.com; pcb-man@nic.in;
zoshillong.cpcb@nic.in

210

23-okt-12

CPCB

Mr Bharat K Sharma, Sr Env. Engg. (Mob.
9868278276)

211
212
213
214
215
216
217
218
219

29-okt-12
30-okt-12
30-okt-12

WBPCB
BSPCB
Industries Department
NGO
OSPCB
Jharkhand PCB
MC Mehta Foundation
IIT Delhi
CPCB

220

05-nov-12 MC Mehta Foundation

Representative from Kadam or Information Received
Associates
Mr SP Chakraborty

Mr Himanshu Tilwankar

Prof Nema
Mr Vinod Babu

Mr SP Chakraborty
Mr SP Chakraborty
Mr SP Chakraborty
Mr SP Chakraborty
Mr SP Chakraborty
Mr SP Chakraborty
Mr Himanshu Tilwankar
Mr Himanshu Tilwankar
Mr Himanshu Tilwankar

Mr MC Mehta

Mr Himanshu Tilwankar

Finalization of list

Member has suggested me to find out the number of TSDF Sites in each state including the
captive TSDF sites constructed by Industry them selves . If these sites are properly
managed and constructed then it is not contaminated site but if these sites are not managed
properly then these are contaminated sites .
Following are the hazardous sites: Pattencheru in Andhra Pradesh, Kanpur, Vadodara,
Ahmedabad, West Bengal, Bichhadi, Boardia Chemicals in MP, Thane Belapur Industrial Area in
Maharashtra, Sonipat and Panipat, Budhha Nullah, Chhitti Bein Kali Bein.

EXISTING DATA AND GENERAL INFORMATION ON CONTAMINATED SITES

Appendix H Hazardous Wastes
Management, Handling and
Transboundary Movement)
Rules, 2008
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(4) The transporter shall submit copies 3 to 6 of the manifest duly signed with date to the operator of the facility
along with the waste consignment.
(5) Operator of the facility upon completion of treatment and disposal operations of the hazardous wastes shall
forward copy 5 (green) to the State Pollution Control Board and copy 6 (blue) to the occupier and the copy 3
(pink) shall be retained by the operator of the facility.
CHAPTER VII
MISCELLANIOUS
22. Records and returns.(1) The occupier generating hazardous wastes and operator of the facility for disposal of hazardous waste shall
maintain records of such operations in Form 3.
(2) The occupier and operator of a facility shall send annual returns to the State Pollution Control Board in
Form 4.
(3) The State Pollution Control Board shall prepare an inventory of the hazardous wastes within its jurisdiction
and compile other related information like recycling of the hazardous wastes and treatment and disposal of the
hazardous wastes based on the returns filed by respective occupier and operator of the facility.
23. Responsibility of Authorities.- The Authority specified in column 2 of the Schedule VII shall perform the
duties as specified in column 3 of the Schedule subject to the provisions of these rules.
24. Accident reporting and follow-up.- Where an accident 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 Form14.
25. Liability of occupier, transporter, operator of a facility and importer.(1) 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 facility 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.
26. Appeal.(1) Any person aggrieved by an order of suspension or cancellation or refusal of authorization or its renewal
passed by the State Pollution Control Board, may, within a period of thirty days from the date on which the
order is communicated to him, prefer an appeal in Form 15 to the Appellate Authority comprising of the
Environment Secretary of the State.
(2) Any person aggrieved by an order of suspension or cancellation or refusal of registration or its renewal passed by
the Central Pollution Control Board, may, within a period of thirty days from the date on which the order is
communicated to him, prefer an appeal in Form 15 to the Appellate Authority comprising of the Secretary, to the
Government of India in the Ministry of Environment and Forests.

(3) The Appellate Authority may entertain the appeal after the expiry of the said period of thirty days if it is
satisfied that the appellant was prevented by sufficient cause from filing the appeal in time.
(4) Every appeal filed under this rule shall be disposed of within a period of sixty days from the date of its filing.
Schedule I
[See rules 3 (1)]
List of processes generating hazardous wastes
S.No.
1.

Processes
Petrochemical processes and
pyrolytic operations

Hazardous Waste *
1.1 Furnace/reactor residue and debris
1.2 Tarry residues
1.3 Oily sludge emulsion
1.4 Organic residues
1.5 Residues from alkali wash of fuels
1.6 Still bottoms from distillation process
1.7 Spent catalyst and molecular sieves
1.8 Slop oil from wastewater
…/10
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S.No.
2.

Processes
Drilling operation for oil and
gas production

Hazardous Waste *
2.1 Drill cuttings containing oil
2.2 Sludge containing oil
2.3 Drilling mud and other drilling wastes

3.

Cleaning, emptying and
maintenance of petroleum oil
storage tanks including ships

3.1 Oil-containing cargo residue, washing water and sludge

4.

Petroleum refining/
re-processing of used
oil/recycling of waste oil

5.

Industrial operations using
mineral/synthetic oil as lubricant
in hydraulic system or other
applications
Secondary production and/or
industrial use of zinc

6.

7.

Primary production of zinc/
lead/copper and other non-ferrous
metals except aluminium

8.

Secondary production copper

9.

Secondary production of lead

10.

Production and/or industrial use
of cadmium and arsenic and their
compounds
Production of primary and
secondary aluminium

11.

12.

13.

14.

Metal surface treatment, such
as etching, staining, polishing,
galvanising, cleaning,
degreasing, plating, etc.

Production of iron and steel
including other ferrous alloys
(electric furnaces; steel rolling and
finishing mills; Coke oven and by
product plant)
Hardening of steel

15.

Production of asbestos or
asbestos-containing materials

16.

Production of caustic sods and
chlorine

17.

Production of mineral acids

18.

Production of nitrogenous and
complex fertilizers

3.2
3.3
3.4
4.1
4.2
4.3
4.4
4.5
5.1
5.2

Chemical-containing cargo residue and sludge
Sludge and filters contaminated with oil
Ballast water containing oil from ships.
Oily sludge/emulsion
Spent catalyst
Slop oil
Organic residues from process
Spent clay containing oil
Used/spent oil
Wastes/residues containing oil

6.1 Sludge and filter press cake arising out of production of Zinc
Sulphate and other Zinc Compounds.

6.2 Zinc fines/dust/ash/skimmings (dispersible form)
6.3 Other residues from processing of zinc ash/ skimmings
6.4 Flue gas dust and other particulates
7.1 Flue gas dust from roasting
7.2 Process residues
7.3 Arsenic-bearing sludge
7.4 Non ferrous metal bearing sludge and residue.
7.5 Sludge from scrubbers
8.1 Spent electrolytic solutions
8.2 Sludges and filter cakes
8.3 Flue gas dust and other particulates
9.1 Lead bearing residues
9.2 Lead ash/particulate from flue gas
10.1 Residues containing cadmium and arsenic
11.1.
11.2.
11.3.
11.4.

Sludges from off-gas treatment
Cathode residues including pot lining wastes
Tar containing wastes
Flue gas dust and other particulates

11.5.

Wastes from treatment of salt slags and black drosses

12.1
12.2
12.3
12.4
12.5
12.6
12.7
12.8
13.1
13.2
13.3
13.4

Acid residues
Alkali residues
Spent bath/sludge containing sulphide, cyanide and
toxic metals
Sludge from bath containing organic solvents
Phosphate sludge
Sludge from staining bath
Copper etching residues
Plating metal sludge
Sludge from acid recovery unit
Benzol acid sludge
Decanter tank tar sludge
Tar storage tank residue

14.1
14.2
15.1
15.2
15.3
16.1
16.2
16.3
17.1
17.2
18.1
18.2
18.3
18.4

Cyanide-, nitrate-, or nitrite-containing sludge
Spent hardening salt
Asbestos-containing residues
Discarded asbestos
Dust/particulates from exhaust gas treatment.
Mercury bearing sludge
Residue/sludges and filter cakes
Brine sludge containing mercury
Residues, dusts or filter cakes
Spent catalyst
Spent catalyst
Spent carbon
Sludge/residue containing arsenic
Chromium sludge from water cooling tower
…/11
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19.
20.

Processes
Production of phenol
Production and/or industrial
use of solvents

21.

Production and/or industrial
use of paints, pigments lacquers,
varnishes, plastic
and inks
Production of plastic raw
materials

22.

23.
24
25.
26.
27.
28.

Production and/or industrial use
of glues, cements, adhesive and
resins
Production of canvas and textiles
Industrial production and
formulation of wood preservatives
Production or industrial use of
synthetic dyes, dye-intermediates
and pigments
Production of organo-silicone
Compounds
Production/formulation of
drugs/pharmaceuticals &
health care product

29.

Production, and formulation of
pesticides including stock-piles

30.
31.

Leather tanneries
Electronic Industry

32.

Pulp & Paper Industry

Hazardous Waste *
19.1 Residue/sludge containing phenol
20.1 Contaminated aromatic, aliphatic or napthenic
solvents may or may not be fit for reuse.
20.2 Spent solvents
20.3 Distillation residues
21.1 Process wastes, residues & sludges
21.2 Fillers residues
22.1

Residues of additives used in plastics manufacture like
dyestuffs, stabilizers, flame retardants, etc.

22.2
22.3
22.4
22.5
23.1

Residues and waste of platicisers
Residues from vinylchloride monomer production
Residues from acrylonitrile production
Non-polymerised residues
Wastes/residues (not made with vegetable or animal
materials)

24.1
25.1
25.2
26.1

Chemical residues
Chemical residues
Residues from wood alkali bath
Process waste sludge/residues containing acid or other
toxic metals or organic complexes
Dust from air filtration system
process residues

26.2
27.1
28.1
28.2
28.3
28.4
28.5
29.1
29.2
29.3
30.1
31.1
31.2
32.1
32.2
32.3

33.

Disposal of barrels containers used
for handling of hazardous wastes
chemicals

33.1
33.2
33.3

34.

35.

36.

Purification and treatment of
exhaust air, water & waste water
from the processes in this schedule
and common industrial effluent
treatment
plants (CETP’s)
Purification process for organic
compounds/solvents

Hazardous waste treatment
processes, e.g. incineration,
distillation, separation and
concentration techniques

Shakun & Company (Services) Private Limited

34.1
34.2
34.3
34.4
34.5
35.1
35.2
35.3
36.1
36.2
36.3
36.4

Process Residues and wastes
Spent catalyst/spent carbon
Off specification products
Date-expired, discarded and off-specification
drugs/medicines
Spent organic solvents
Process wastes/residues
Chemical sludge containing residue pesticides
Date-expired and off-specification pesticides
Chromium bearing residues and sludges
Process residues and wastes
Spent etching chemicals and solvents
Spent chemicals
Corrosive wastes arising from use of strong acid and
bases
Process sludge containing adsorbable organic halides
[AOx]
Chemical-containing
residue
arising
from
decontamination.
Sludge from treatment of waste water arising out of
cleaning/disposal of barrels/containers
Discarded containers/barrels/liners contaminated
with hazardous wastes/chemicals
Flue gas cleaning residue
Spent ion exchange resin containing toxic metals
Chemical sludge from waste water treatment
Oil and grease skimming residues
Chromium sludge from cooling water
Filters and filter material which have organic liquids in
them, e.g. mineral oil, synthetic oil
and
organic
chlorine compounds
Spent catalyst
Spent carbon
Sludge from wet scrubbers
Ash from incineration of hazardous waste, flue gas
cleaning residues
Spent acid from batteries
Distillation residues from contaminated organic
solvents
…/12
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The inclusion of wastes contained in this Schedule does not preclude the use of Schedule 2 to
demonstrate that the waste is not hazardous. In case of dispute, the matter would be referred to the
Technical Review Committee constituted by MoEF,

Note: The high volume low effect wastes such as fly ash, phosphogypsuin, red mud, slags from pyrometallurgical
operations, mine tailings and ore beneficiation rejects are excluded from the category of hazardous wastes.
Separate guidelines on the management of these wastes shall be issued by CPCB.
Schedule II
[See rule 3(l)]
List of Waste Constituents with Concentration Limits*
Class A
Concentration limit:  50 mg/kg
A1
A2
A3
A4
A5
A6
A7
A8
A9
A10
A11
A12
A13
A14
A15
A16
A17
A18
A19
A20

Antimony and antimony compounds
Arsenic and arsenic compounds
Beryllium and beryllium compounds
Cadmium and cadmium compounds
Chromium (VI) compounds
Mercury and mercury compounds
Selenium and selenium compounds
Tellurium and tellurium compounds
Thallium and thallium compounds
Inorganic cyanide compounds
Metal carbonyls
Napthalene
Anthracene
Phenanthrene
Chrysene, benzo (a) anthracene, fluoranthene, benzo (a) pyrene, benzo (K) fluoranthene, indeno (1, 2, 3cd) pyrene and benzo (ghi) perylene
halogenated compounds of aromatic rings, e.g. polychloroted biphenyls, polychloroterphenyls and their
derivatives
Halogenated aromatic compounds
Benzene
Organo-chlorine pesticides
Organo-tin Compounds

Class B
Concentration limit:  5, 000 mg/kg
B1
B2
B3
B4
B5
B6
B7
B8
B9
B10
B11
B12
B13
B14
B15
B16
B17
B18
B19
B20
B21
B22
B23

Chromium (III) compounds
Cobalt compounds
Copper compounds
Lead and lead compounds
Molybdenum compounds
Nickel compounds
Inorganic Tin compounds
Vanadium compounds
Tungsten compounds
Silver compounds
Halogenated aliphatic compounds
Organo phosphorus compounds
Organic peroxides
Organic nitro-and nitroso-compounds
Organic azo-and azooxy compounds
Nitrites
Amines
(Iso-and thio-) cyanates
Phenol and phenolic compounds
Mercaptans
Asbestos
Halogen-silanes
Hydrazine (s)

Information on this page is provided by Shakun & Company (Services) Private Limited, New Delhi, India to
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Flourine
Chlorine
Bromine
White and red phosphorus
Ferro-silicate and alloys
Manganese-silicate
Halogen-containing compounds which produce acidic vapours on contact with humid air or water, e.g.
silicon tetrachloride, aluminium chloride, titanium tetrachloride

Class C
Concentration limit;  20, 000 mg/kg
C1
C2
C3
C4
C5
C6
C7
C8
C9
C10
C11
C12
C13
C14
C15
C16
C17

Ammonia and ammonium compounds
Inorganic peroxides
Barium compounds except barium sulphate
Fluorine compounds
Phosphate compounds except phosphates of aluminium, calcium and iron
Bromates, (hypo-bromites)
Chlorates, (hypo-chlorites)
Aromatic compounds other than those listed under Al2 to A18
Organic silicone compounds
Organic sulphur compounds
Iodates
Nitrates, nitrites
Sulphides
Zinc compounds
Salts of per-acids
Acid amides
Acid anhydrides

Class D
Concentration limit:  50, 000 mg/kg
D1
D2
D3
D4
D5
D6
D7
D8
D9

Total Sulphur
Inorganic acids
Metal hydrogen sulphates
Oxides and hydroxides except those of hydrogen, carbon, silicon, iron, aluminum, titanium, manganese,
magnesium, calcium
Total hydrocarbons other than those listed under Al2 to A18
Organic oxygen compounds
Organic nitrogen compounds expressed as nitrogen
Nitrides
Hydrides

Class E
Regardless of concentration limit, Classified as hazardous wastes if the waste exhibits any of the following
Characteristics.
E1

Flammable
Flammable wastes with flash point 65.6°c or below.

E2

Explosive
Wastes which may explode under the effect of flame, heat or photochemical conditions. Any other waste of
explosive materials included in the Indian Explosive Act.

E3

Corrosive
Wastes which may be corrosive, by chemical action, will cause severe damage when in contact with living
tissue.

E4

Toxic
Wastes containing or contaminated with established toxic and or eco- toxic constituents.

E5

Carcinogenicity, Mutagenecity and Endocrine disruptivity
Wastes contaminated or containing established carcinogens, mutagens and endocrine disruptors.

*Waste constituents and their concentration limits given in this list are based on erstwhile BAGA (the Netherlands
Environment Protection Agency) List of Hazardous Substances. In order to decide whether specific wastes listed above is
hazardous or not, following points be taken into consideration:

…/14
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If a component of the waste appears in one of the five risk classes listed above (A, B, C, D or E) and the
concentration of the component is equal to or more than the limit for the relevant risks class, the material is
then classified as hazardous waste.

(ii) If a chemical compound containing a hazardous constituent is present in the waste, the concentration limit
does not apply to the compound, but only to the hazardous constituent itself.
(iii) If multiple hazardous constituents from the same class are present in the waste, the concentrations are
added together.
(iv) If multiple hazardous constituents from different classes are present in the waste, the lowest concentration
limit corresponding to the constituent(s) applies.
(v) For determining the concentration of the hazardous constituents in the waste “Toxicity Characteristics
Leaching Procedure (TCLP) as per ASTM-D5233-92 should be adopted.
Schedule III
[See rules 3(1), 14(1), 14(2) (i), (iii) and 15(1)]
PART A
Part A: List of Hazardous Wastes Applicable for Import with Prior Informed Consent [Annexure VIII of the
Basel Convention*]
Basel No.
Al
A1010

A1020

A1040
A1050
A1060
A1070
A1080
A1090
A1100
A1110
A1120
A1130
A1150
A1160
A1170
A1180

A2
A2010
A2030
A3
A3010
A3020
A3050

Description of Hazardous Wastes
Metal and Metal bearing wastes
Metal wastes and waste consisting of alloys of any of the following
- Antimony
- Cadmium
- Tellurium
- Lead
Waste having as constituents or contaminants, excluding metal wastes in massive form as
listed in B1020, any of the following:
- Cadmium, cadmium compounds.
- Antimony, antimony compounds.
- Tellurium, tellurium compounds.
- Lead, lead compounds.
Wastes having metal carbonyls as constituents
Galvanic sludges
Wastes Liquors from the pickling of metals.
Leaching residues from zinc processing, dusts and sludges such as jarosite, hematite etc.,

Waste Zinc residues not included on list B containing lead and cadmium in concentrations
sufficient to exhibit hazard characteristics indicated in Part C of Schedule-3
Ashes from the incineration of insulated copper wire
Dusts and residues from gas cleaning systems of copper smelters.
Spent electrolytic solutions from copper electrorefining and. electrowinning operations

Waste sludges, excluding anode slimes, from electrolytic purification systems in copper
electrorefining and electrowinning operations.
Spent etching solutions containing dissolved copper.
Precious metal ash from incineration of printed circuit boards not included in list ‘B’
Waste Lead acid batteries whole or crushed.
Unsorted waste batteries excluding mixtures of List B batteries.
Waste Electrical and electronic assembles or scrap containing, components such as
accumulators and other batteries included on list A, mercury-switches, activated glass
cullets from cathode-ray tubes and other activated glass and PCB-capacitors, or
contaminated with Schedule 2 constituents (e.g. cadmium, mercury, lead, polychlorinated
biphenyl) to an extent that they exhibit hazard characteristics indicated in part C of this
Schedule (refer B1110)
Wastes containing principally inorganic constituents, which may contain metals and
organic materials
Activated Glass cullets from cathode ray tubes and other activated glasses
Waste catalysts but excluding such wastes specified on List B of Schedule 3
Wastes containing principally organic constituents which may contain metals and
inorganic materials
Waste from the production or processing of petroleum coke and bitumen
Waste mineral oils unfit for their originally intended use
Wastes from production, formulation and use of resins, latex, plasticisers, glues/adhesives
excluding such wastes specified in List B (B4020)
…/15
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Annex to the Glossary
Explanation of Typology of contaminated sites
1

Introduction

The typology of contaminated sites offers important elements when developing a site
assessment strategy and remediation options in a manageable way. These elements are
activities leading to contamination, geometry and type of contamination. Combined with site
specific information on chemical substances and soil characteristics this typology is useful to get
insight in realistic remediation options to facilitate the process of remediation option appraisal.

2

Typology

Table T1 presents an overview of the typology, by showing all activities leading to contaminated
soil and types of spreading. These activities are regardless of the party causing the
contamination. E.g. liquid phase contaminations are not necessary focused only to industrial
activities. On the other hand it is expected that most of this type of contaminations can be found
in industrial areas. The following main types of contaminated sites are distinguished using this
approach:
Source related:
· Type S1: Land bound solid phase contamination;
· Type S2: Water bound sediments solid phase contamination;
· Type L:
Land bound liquid phase contamination. The source of this type of
contaminations is connected to human activities or infrastructure.
Pathway related:
· Type P1: NAPL contaminants in soil (Non Aqueous Phase Liquids);
· Type P2: Groundwater contaminations.
Note 1: Although elements in the typology are based on the ‘source-pathway-receptor’
approach, it is not primary ‘receptor’ (risk) based. The typology is not based on risks (risks to
human health, ecological risks, spreading or vaporizing). This is because site assessment and
soil remediation options appraisal, for which this typology is developed, is not limited to the
assessment of unacceptable risks, but needs to give insight in a contaminated site as a whole.
Note 2: depending on a specific situation:
· a combination of these types may be found on one site. Example: a land bound storage of
Chromium containing hazardous waste (type S1), leaching Chromium to groundwater and
leading to a contaminated groundwater plume (type P2). This combination of types on one
single site could result in multiple site assessment strategies and multiple remedial options,
each assessing the different types of contaminants (both the site assessment and
remediation approach can be combined for practical reasons);
· multiple sites can form a cluster of contaminated sites of a specific type or combination of
types. A combination of sites of a specific type in a single cluster or a combination of types
on a single site can be recognized. These situations could be indicated as a “cluster-site”
with a wide variety of scales. In general, the applicability of remediation techniques will not
depend on this setting, but correct balancing of remediation techniques per type of site in a
cluster will lead stakeholders to the best applicable remediation option.
Note 3: Both in type L as in type P1 liquid phase contaminants are involved. Type P1 is
distinguished from type L by the specific type of contaminant, Non-Aqueous Phase Liquids
(NAPL’s), which have a characteristic spreading pattern on or in the groundwater aquifer. This
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characteristic leads to different site assessment strategies, spreading mechanisms, risk profiles
and remediation approaches for type P1 sites, as compared to type L sites. A type L site may,
due to further spreading of the contaminant plume, develop over time into a type P1 site.
The main types listed above are based on normative characteristics, which play a role in
determining the basics for remediation options. Side characteristics may do so as well, but their
influence will in certain cases be restricted to the finer points (mostly technical details) in the
selection of remediation options or to the planning or implementation of remediation actions.
Thus subtypes come into perspective when remediation option appraisal is going into the
second step of option appraisal, the detailed engineering phase. In this detailed engineering
phase aspects have to be included related to contaminant specific specifications of remediation
techniques, assessment of specific social aspects of the remediation actions or site use specific
technical requirements.
Case example. The first step of a site specific remediation option appraisal, based on normative
characteristics only, has shown that the remediation should be implemented within a period of
less than two months and should result in a removal of all contaminants. In this case only then
the site will meet the specific needs for planned reconstruction works. At this point it is already
clear that only excavating techniques will be applicable, rendering the assessment of in situ
techniques obsolete. This saves gathering and analysing detailed information on the
performance of these techniques (e.g. contaminant related performance of in situ techniques)
as this will not meet any purpose.
Subtypes can be distinguished based on the following secondary criteria:
·

Type S1 and L related subtypes are defined, based on the activity causing the
contamination. HW-Schedule I (listing processes generating hazardous wastes) may help to
focus on possible activities.
In Table T1 these subtypes are coded ‘a’ through ‘f’ (type S) and ‘a’ through ‘d´ (type L).
These subtypes are distinguished to support the site assessment.

·

Type P1 related subtypes are defined, based on the bulk density of a NAPL (non aqueous
phase liquids, dense and light).
In Table T1 these subtypes are coded ‘a’ and ‘b’ (type P1).
These subtypes are distinguished to support the site assessment.

The typology is aimed to support the remediation options appraisal. Some examples to illustrate
this point. A site assessment plan for a S1-f type contaminated site (deposition by flooding or
washing) will focus on the boundaries of the flooded areas of a river system, easily recognizable
on maps or areal pictures. Once the pattern of flooding is known an extensive sampling plan
can be carried out to validate the flooding pattern and to validate the hypothesis on the
spreading of the contamination with field data. By contrast, a site assessment plan for a S1-c
type of contaminated site (storage of contaminated material) will focus on a relatively small area
where human activities such as incineration have taken place.
The total volume of the removal of contaminated material, which accounts for the major part of
remediation costs, will be smaller for a S1-e type of contaminated site (atmospheric deposition)
than for a S1-a type (soil mixed with contaminated material). Therefore, it is more likely that the
best applicable remediation option on a S1-e type site will be a complete removal of all
contaminants, where for a S1-a type site a capping option is more likely to come into
perspective.
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Table T1

Typology

Type Description or activity
S-1
S1-a
*
S1-b
**

S1-c
**

Solid phase contamination (land bound site)
Mixing the soil with contaminated material or
materials containing contamination, not
including agricultural activities.
Embankment, filling of pits or depressions,
filling of surface waters with contaminated
material or materials containing
contamination.
(Bulk) storage of contaminated material or
materials containing contamination.
(Industrial) activities in which contaminated
solids are used.

Typical field characteristics of the site
/ examples
Well defined body below surface level defined
by boundaries of soil where soil is mixed with
contaminants.
Well defined body of non-mixed contaminants .
E.g. storage of tailings.

Irregular shaped layer of contaminated material,
recognizable as such. The shape of the
contaminated site is related to the activity
leading to the contamination

‘Leftovers’ of incineration and burning of
material.
S1-d
*
S1-e
*
S1-f
*

Adding material containing contamination
through agricultural activities (e.g. pesticides,
fertilizers or additives to animal feed).

Agricultural site bound contaminations found up
to a depth to which the soil is treated by ploughs
and other agricultural tools.

Atmospheric deposition (roads, railway,
industries) of emissions or windblown dust.

Thin layered contaminations found over large
areas with the highest concentrations close to
the source following the prevailing wind
direction.
Contaminations found in areas flooded by water
systems or in downstream areas of flooding
areas.
The shape of the contaminated site is

Deposition by flooding or washing.
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Icon with typical field
situation (cross-section)

Type Description or activity

S-2
S-2
**

Solid phase contaminations (water bound
site)
Contaminated open water sediments.

Guidance document for assessment and remediation of
contaminated sites in India

Typical field characteristics of the site
/ examples
determined by the flooding of flow of a water
system.

Solid phase contaminants sedimented from
surface water. The shape of the contaminates
site corresponds to the shape of the water
system itself.
Contaminants may be bound to clay or organic
compounds of sediments.
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Icon with typical field
situation (cross-section)

Type

Description or activity

Typical field characteristics of
the site / examples

L-1
L1-a
*

Liquid phase contaminations
(Business) activities involving fluids e.g.
solvents, lubricants, paint, etc.

L1-b
*

Storage of liquids that contain contaminations
in tanks or barrels (either storage on surface or
subsurface).

Liquid contamination in soil situated at
any place at a liquids storage site.

L1-c
*

Transfer and transport of fluids through linear
infrastructure. Weak points are couplings,
pressure regulators, valves, breakpoints and
the passage through foundations / buildings.
Spills or leaks of liquids.
(either on surface or in rivers/lakes)
Note. Possibly leading to type S2 or P2.

Liquid contamination in soil situated at
any place along a transport piping system
or drains.

L1-d

Liquid contamination in soil situated near
a potential source of the contamination.

Liquid contamination in soil situated at the
end of a transport piping or drain system.

*) caused by multiple sources or situation where source cannot be attributed.
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Icon with typical field situation
(cross-section)

Type
P-1

Description or activity

Typical field characteristics of the site /
examples

Liquid phase related
P1Dense Non-Aqueous Phase Liquid
a
(DNAPL a) ) in permeable soil.
(bulk density > water)

Spreading of liquids due to gravity flow
resulting in a characteristic spreading
pattern.
The DNAPL’s laying of the botom of an
aquiffer can result in a ‘secondary source’
of spreading of type P-2)

P1-b

Light Non-Aqueous Phase Liquid (LNAPL b) ) in
permeable soil.
(bulk density < water)

P-2
P-2

Leached or dissolved contaminants
Groundwater contamination

a)

b)

Icon with typical field situation
(cross-section)

Spreading of liquids in a characteristic
spreading pattern of floating layers.
The LNAPL’s laying at the top of a water
table can result in a ‘secondary source’ of
spreading of type P-2)

Due to spreading of leachate or mobile
dissolved contaminants in a permeable
soil

A dense non-aqueous phase liquid or DNAPL is a liquid that is both denser than water and is immiscible in or does not dissolve in water.
The term DNAPL is used primarily by environmental engineers and hydro geologists to describe contaminants in groundwater, surface
water and sediments. DNAPLs tend to sink below the water table when spilled in significant quantities and only stop when they reach
impermeable bedrock. Their penetration into an aquifer makes them difficult to locate and remediate. Examples of materials that are
DNAPLs when spilled include chlorinated solvents or creosote.
Light Non-Aqueous Phase Liquid (LNAPL) is a groundwater contaminant that is not soluble and has a lower bulk density than water,
which is the opposite of DNAPL. Once LNAPL infiltrates through the soil, it will stop at the water table. The effort to locate and remove
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LNAPL is relatively cheaper and easier than DNAPL because LNAPL will float on top of the water in the underground water table.
Examples of LNAPLs are gasoline and other hydrocarbons.

Table T2
Icon

Key to icons in table T1
Key
Solid waste or solid waste mixed with soil (all solid phase). Varying in shape,
thickness and extent, depending on local conditions.
Groundwater table
Base of aquifer / top of impermeable layer.
Liquid waste. Pure or mixed with soil.

?

Leaching / spreading of contaminants to soil / groundwater. Depending on
permeability of the soil.
Contaminated groundwater plume. Depending on permeability of the soil.

DNALP or LNAPL.

Spill / leakage.

Not soil related human activity / construction e.g. industrial process, storage,
bulk transfer.
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EXISTING DATA AND GENERAL INFORMATION ON CONTAMINATED SITES

Appendix J List of identified sites (320 sites)
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Appendix J List of 320 probably contaminated sites (updated 21 December 2015)
State

Serial
number

Site ID

Site Name

Address

Land use (current)

Type of
contamination "

"Industrial processes" which caused the contamination

Contaminants of Concern

TS-500-1

Noor Muhammad Kunta Lake, Katedan Noor Muhammad Kunta Lake, Katedan
Industrial Estate Hyderabad
Industrial Estate Hyderabad - Pincode 500077

Water bodies

Hazardous Waste,
Effluent

24. Production of canvas and textiles,
26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments,
9. Secondary production of lead,
37. Other (Oil refineries & bulk storage of crude oil and pet.products)

VOCs, Chromium, Cadmium, Lead, Copper,
Zinc , Oil/fuel Hydrocarbons, PAH
components

TS-500-2

Musi River, Hyderabad, Andhra
Pradesh

Musi River, Hyderabad, Andhra Pradesh,
Pincode-500001

Water bodies

Effluent

TS-502-1

Patancheru, Medak District , Andhra
Pradesh

Patancheru, Medak District , Andhra Pradesh
pin code:502300

Industrial

Hazardous Waste,
Effluent;

TS-502-18

Asani kunta Lake, Medak district,
Andhra Pradesh
Maheshwaram, Hydrabad

Asani kunta Lake, Medak district, Andhra
Pradesh- 502220
Maheshwaram, Hydrabad- 501506

Water bodies

Effluent

Industrial

Hazardous waste

28.Production/formulation of drugs/pharmaceuticals & health care
product,
24. Production of canvas and textiles,
26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments
20.Production and/or industrial use of solvents,
21.Production and/or industrial use of paints, pigments lacquers,
varnishes, plastic and inks,
26.Production or industrial use of synthetic dyes, dye-intermediates and
pigments,
24. Production of canvas and textiles,
28.Production/formulation of drugs/pharmaceuticals & health care
product.
28.Production/formulation of drugs/pharmaceuticals & health care
product,
Mixed (Industrial Estate)

TS-509-12

Chevella Industrial Area Rangareddy
District

Chevella Industrial Area Rangareddy District501503

Industrial

Hazardous waste

TS-509-5

LB Nagar Industrial Area, Rangareddy
District

LB Nagar Industrial Area, Rangareddy District501503

Industrial

TS-509-6

Moula Ali Industrial Area Rangareddy
District

Moula Ali Industrial Area Rangareddy District501503

TS-509-9

Gundlapochampally Industrial Area
Rangareddy District

Gundlapochampally Industrial Area
Rangareddy District-501503

AP-517-1

Rithwik energy systems (biomass
power plant), Rachagunneri, Chittoor
district, Andhra Pradesh

AP-531-1

APPCB, CPCB, MoEF

PAH components, Chromium, Lead

No

Pending

Blacksmith Institute

Total Chromium, Lead, Arsenic, Cadmium,
Mercury, Zinc, copper, Nickel

Yes

Yes #

Kadam Environment

Chromium, Cadmium, Lead

No

Pending

Blacksmith Institute (IN-65)

Nickel, Cobolt, Cobber, Zink, Cadmium,
Chromium, Lead

No

Pending

Environment Protection Training and
Research Institute, Hyderabad (EPTRI)

Mixed (Industrial Estate)

Nickel, Cobolt, Cobber, Zink, Cadmium,
Chromium, Lead

No

Pending

Environment Protection Training and
Research Institute, Hyderabad (EPTRI)

Hazardous waste

Mixed (Industrial Estate)

Nickel, Cobolt, Cobber, Zink, Cadmium,
Chromium, Lead

No

Pending

Environment Protection Training and
Research Institute, Hyderabad (EPTRI)

Industrial

Hazardous waste

Mixed (Industrial Estate)

Nickel, Cobolt, Cobber, Zink, Cadmium,
Chromium, Lead

No

Pending

Environment Protection Training and
Research Institute, Hyderabad (EPTRI)

Industrial

Hazardous waste

Mixed (Industrial Estate)

Nickel, Cobolt, Cobber, Zink, Cadmium,
Chromium, Lead

No

Pending

Environment Protection Training and
Research Institute, Hyderabad (EPTRI)

Rithwik energy systems (biomass power plant), Industrial
Rachagunneri, Chittoor district, Andhra
Pradesh- 517325

Effluent

37.Other (biomass power plant)

Hexavalent Chromium, Chromium

No

Pending

Blacksmith Institute IN-2642

Madhurawada, Vishakhapatanam,
Andhra Pradesh

Madhurawada, Vishakhapatanam, Andhra
Pradesh pin code:530048

Mixed (Industrial and
Habitation
settlement)

Effluent

Mercury

No

Pending

Blacksmith Institute (IN-2653)

AS-781-3

Rangia, District-Kamrup, Assam

Agricultural Land

Effluent

Chromium, Nickel ,Zinc

Yes

Yes

Blacksmith Institute (IN-2214)

AS-787-1

Dhemaji district, Assam

Rangia, District-Kamrup, Assam- Pincode781354
Dhemaji district, Assam- Pincode-787058

6.Secondary production and/or industrial use of zinc,
28.Production/formulation of drugs/pharmaceuticals & health care
product,
4.Petroleum refining/re-processing of used oil/recycling of waste oil
24. Production of canvas and textiles

Mixed Industrial,
Agricultural land

Effluent,
Air,Hazardous Waste,

Not known

Chromium, Lead

No

Pending

Blacksmith Institute IN-2338

AS-785-1

Hindustan Paper Corporation Limited,
Jagiroad, Morigaon district, Assam

32. Pulp & Paper Industry

Mercury, Copper, Zinc

No

Yes

Blacksmith Institute (IN-2336)

AS-786-2

Jeypore Coalfield, Namrup, Tinsukia,
Assam

37. Others (Coal Mining )

Cadmium, Mercury Lead, Zinc, Copper

No

Yes

Blacksmith Institute IN-2340

BR-800-1

Hathidah Khurd village, Mokama Block, Hathidah Khurd village, Mokama Block, Patna
Patna District, Bihar
District, Bihar-800001

30. Leather tanneries

Cadmium, Lead, Arsenic, Cr VI,Cr Total

Yes

Yes #

Blacksmith Institute IN-2512

Telangana (Former Andhra Pradesh)

3

TS-506-1
5

6

7

8

Andhra Pradesh

9

10

11

Assam

13

14

Bihar

15
16

Chhattisgarh

17

CG-491-1

Bhilai steel plant, Chhattisgarh

CG-491-2

Nandini-Khundani Abandoned Mines,
bhilai, Distt.-Durg
Near M/s Vishnu
Chemicals, Industrial Area, Bhilai
Muckdum Side Bhilai-3 Bhilai steel
plant-491000
Lal Ghat Risdi Area, nearM/s Balco
Korba
BALCO, Korba

18

19
20
21

CG-491-3
CG-495-1
CG-495-2

Goa

Industrial

Bhilai steel plant, Chhattisgarh-491001

Other (Industrial
Dump site)
Nandini-Khundani Abandoned Mines, bhilai,
Industrial (Mining)
Distt.-Durg
Near M/s Vishnu Chemicals, Industrial Area,
Bhilai.491001
Muckdum Side Bhilai-3 Bhilai steel plant-491000 Waste land
Lal Ghat Risdi Area, nearM/s Balco Korba495677
BALCO, Korba, Chattishgard-495677

Effluent
Hazardous Waste

13. Production of iron and steel

PAH, PCB, Arsenic, Mercury, Sulphate, Lead

Yes

Yes #

Blacksmith Institute (IN-24)

Hazardous Waste

Not known

Chromium

No

Yes

CGPCB,
ICBCB Report

Lead, Arsenic, Mercury, Polychlorinated
biphenyls
Lead, Cynide, Fluoride

No

Pending

Industry Association Bhilai

No

Pending

Not known

Not known

13. Production of iron and steel

Waste land

Hazardous Waste

11. Production of Primary and secondary aluminium.

Waste land

Hazardous Waste

11. Production of Primary and secondary aluminium.

Lead, Cynide, Fluoride

Yes

Yes #

Quarry located in Village Pilium of Dhar Quarry located in Village Pilium of Dhar
Bandora Survey No 46
Bandora Survey No 46- Pin -403401

Waste land

Hazardous Waste

37.Other (organo-chlorines/ organo-phosphorous production)

Zinc, Nickel, Cadmium, Chromium Total,
Lead, Pretilachlor, Thiomethoxam,
Monochrotophos, Profenophos,

No

Yes

CGPCB,
Kadam Environ mental consultant
Goa Pollution control Board
Letter No. 7/09-PCB/Vol IX/5253 Dated
11.10.2013.

GA-403-2

M/s Sunrise Zinc Ltd , Plot No. L-2 &
M/S Nicomet Industries Ltd Plot no, L15 ,19 & 20, Cunicolum Industrial
Estate, Punjim, Goa
Aji GIDC Industries Association Reg No.
G 904, DT-26/4/1983, Plot No. 121,
Road AB Corner, Aji GIDC Estate Rajkot

Industrial

Hazardous Waste

7. Primary production of zinc/ lead/copper and other non-ferrous metals
except aluminium

Chromium, Cupper, Cobalt, Cadmium,
Arsenic ,Zinc

Yes

Yes

Goa Pollution control Board

Waste land

Hazardous Waste

12- Metal surface treatment, such as etching, staining, polishing,
galvanising, cleaning, degreasing, plating, etc.

Arsenic, Chromium, Copper, Cadmium,
lead, mercury, zincHexavalent Chromium,
Lead, VOCs, Aromatic hydrocarbons (BTEX)

Yes

Yes #

Blacksmith (IN-2667)

MoEF, CPCB, DPCC, SPCBs, Blacksmith
Institute and Other Stakeholders
Blacksmith Institute Report (IN -1826)

23
GJ-360-1
24

26

Hindustan Paper Corporation Limited, Jagiroad, Mixed (Industrial and Hazardous Waste,
Morigaon district, Assam- 782413
Habitation
Effluent
settlement)
Jeypore Coalfield, Namrup, Tinsukia, AssamMixed (Industrial,
Hazardous Waste,
786614
Agricultural land)

GA-403-1
22

25

Major source of information (Institutions)
which have appointed the site as a
"Probably contaminated site"

Pending

2

12

Confirmed
site*

Yes **

1

4

Site Inspection
performed

M/s Sunrise Zinc Ltd , Plot No. L-2 & M/S
Nicomet Industries Ltd Plot no, L-15 ,19 & 20,
Cunicolum Industrial Estate, Punjim, GoaPincode 403-703
Aji GIDC Industries Association Reg No. G 904,
DT-26/4/1983, Plot No. 121, Road AB Corner,
Aji GIDC Estate Rajkot - 360003

GJ-361-1

Jamnagar Refinery, Gujarat

Jamnagar Refinery, Gujarat-361142

Water Body

Hazardous Waste

4. Petroleum refining/re-processing of used oil/recycling of waste oil

Oil Hydrocarbons

No

Pending

GJ-380-8

Muthia Vilage, Naroda GIDC, Phase IV,
Ahmedabad 2 Sites

Muthia Vilage, Naroda GIDC, Phase IV,
Ahmedabad 2 Sites-380330

Other (Dump site)

Hazardous Waste

37. Other (Dump site of Naroda GIDC)

Chromium, Cadmium, Lead

No

Pending

Appendix J List of 320 probably contaminated sites (updated 21 December 2015)
State

Serial
number

Site ID

29
30

Address

Land use (current)

Type of
contamination "

"Industrial processes" which caused the contamination

Contaminants of Concern

Effluent

26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments

Total chromium, Arsenic, Cadmium, Lead,
Mercury, Zinc

Yes

GJ-383-2

Swastik Organic, survey no 93
paiki,Sabar Dairy Road,Piplodi
Pariyej Community Reserve, Kheda
district, Gujarat
Salvav, Vapi, District Valsad, Gujarat
Salva, Gujrat
Effluent Channel Project Limited (ECPL)
(Baroda Effluent Canal) Vadodara and
Bharuch District

Swastik Organic, survey no 93 paiki,Sabar Dairy
Road,Piplodi - 383001
Pariyej Community Reserve, Kheda district,
Gujarat-387225
Salvav, Vapi, District Valsad, Gujarat Salva,
Gujrat
Effluent Channel Project Limited (ECPL) (Baroda
Effluent Canal) Vadodara and Bharuch District

Industrial

Hazardous Waste

Water body

Effluent

26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments
37. Other (Agricultural & Household sewage)

Zinc, Lead , VOCs, Aromatic Hydrocarbons
(BTEX)
Lead, Cadmium

Industrial

Effluent, Air,
Hazardous Waste
Effluent

37. Other (dump site)

Chromium, Cadmium, Mercury, PAH
components
Cadmium, Chromium, Phenol, Lead, Zinc,
Cyanide, VOCs(Chloroform,
Dichloromethane, Trichloroethene,
Vinylchloride), Aromatic Hydrocarbons
(Benzene, Toluene), Benzidine,

GJ-391-1

Hema Chemicals
Vadodara

Industrial

Hazardous Waste

37. Other (manufacturer of basic chromium sulphate)

Chromium

Yes

Yes

CPCB, Included in National list of
contaminated sites from CPCB – site no 1

GJ-392-2

Jambusar, District- Bharuch,

Hema Chemicals
Industrial Estate, Gorwa , Vadodara, Gujarat
390016
Jambusar, District- Bharuch, 392001

Mixed (agricultural
and industrial)

Effluent

26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments
28. Production/formulation of drugs/pharmaceuticals & health care
product

Cadmium, Chromium, Lead, Zinc, Cyanide,
Asbestos, Phenol, VOCs (Chloroform,
Dichloromethane, Trichloroethene,
Vinylchloride), Aromatic Hydrocarbons
(Toluene, Benzene), Benzidine

Yes

Yes

Blacksmith Institute (IN-2402)

GJ-393-2

Ankleshwar Induatrial Estate ,GIDC
Industrial Estate, Ankleshwar.
Dist.Bharuch (Gujarat,
India,Ankleshwar

GIDC Industrial Estate, Ankleshwar- 393002.
Dist.Bharuch (Gujarat, India)

Indusrial

Hazardous Waste,
Effluent

21. Production and/or industrial use of paints, pigments lacquers,
varnishes, plastic and inks

Chromium, Cadmium, Arsenic, Zinc, Lead,
Toal Petroleum, VOCs, Aromatic
Hydrocarbons (Benzene, Toluene), PAH
components, Pesticide Residue, Phenolic
Compounds, Copper, PCB

Yes

Yes

Blacksmith Institute Report (NO BI ID),
Media

GJ-394-1

Pandesara, Gujarat Industrial
Development
Corporation(GIDC),Surat,Gujarat394230
Hatorah Village Kosamba Taluka, Surat
Gujarat

Pandesara, Gujarat Industrial Development
Corporation(GIDC),Surat,Gujarat-394230

Industrial

Effluent

24. Production of canvas and textiles

Chromium

No

Yes

Blacksmith Institute Report (IN-2391)

Hatorah Village Kosamba Taluka, Surat Gujarat- Industrial
395003

Effluent

Chromium, Cadmium, Arsenic, Zinc,
Lead,Copper, VOCs

No

Yes

Regional Offices Gujarat Pollution Control
Board

GJ-396-1

River Par Atul, Valsad District Gujarat

River Par Atul, Valsad District Gujarat - 396001

Water bodies

Effluent

GJ-396-2

Daman Ganga River* Behind railway
track near CETP, Vapi -Gujarat

Daman Ganga River* Behind railway track near Water bodies
CETP, Vapi -Gujarat- 396191

Effluent

26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments,
37.Others ( printing units, powerloom factories, small industrial units and
embroidery units)
26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments
37. Other (CETP plant, Vapi)

GJ-396-3

Dungri Falia Millat Nagar, Behind Hotel Dungri Falia Millat Nagar, Behind Hotel Good
Good Luck, Vapi- Gujarat
Luck, Vapi- Gujarat-396191

Habitat Settlement

Effluent

GJ-396-4

TSDF site, GIDC-Vapi, District-Valsad

TSDF site, GIDC-Vapi, District-Valsad, 396195

Other (TSDF site)

GJ-396-5

Premises of Trans Global, P. No: A-14311, Phase 4, GIDC, Vapi- Gujarat

Premises of Trans Global, P. No: A-1-4311,
Phase 4, GIDC, Vapi- Gujarat-396195

GJ-396-6

Premises of Gamma Colours, P. No:
1302, Phase 3, GIDC Vapi

Premises of Gamma Colours, P. No: 1302,
Phase 3, GIDC Vapi-396195

GJ-396-7

GJ-387-1
GJ-388-1

32

Unit II, Nandesari,

Mixed (agricultural
and industrial)

33

Gujarat

34

35
GJ-395-4
36

26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments
28. roduction/formulation of drugs/pharmaceuticals & health care product
18. Production of nitrogenous and complex fertilizers

Yes

Regional Offices Gujarat Pollution Control
Board

Yes

Yes

No

Yes

Regional Offices Gujarat Pollution Control
Board
Blacksmith Institute Report(IN-2668)

No

Yes

Blacksmith (IN-1805)

Yes

Yes

Blacksmith Institute Report
Regional Offices Gujarat Pollution Control
Board (GPCB) , Gandhinagar
Media

Lead

No

Yes

Gujarat Pollution Control Board (GPCB)

Lead, Cadmium, Chromium, Copper,
Mercury.

No

Yes

Blacksmith Institute Report (NO BI ID),
Media,

Not known

Sodium , Sulphate, Chloride, Potassium ,
Nitrate, Magnesium

No

Yes

Regional Offices Gujarat Pollution Control
Board

Hazardous Waste

33. Disposal of barrels containers used for handling of hazardous wastes
chemicals

Zinc, Copper, Chromium, Lead,Cadmium,
Mercury, Arsenic, PCB, VOCs

Yes

Yes

Regional Offices Gujarat Pollution Control
Board

Industrial

Effluent

Not known

Sodium , Sulphate, Chloride, Potassium ,
Calcium, Nitrate, Magnesium

No

Yes

Regional Offices Gujarat Pollution Control
Board

Industrial

Effluent

Not known

Sodium, Sulphate, Chloride, Potassium ,
Calcium, Nitrate, Magnesium

No

Yes

Regional Offices Gujarat Pollution Control
Board

Bank of Bhil Khadi, Behind Hotel Safari, Bank of Bhil Khadi, Behind Hotel Safari, Near
Near NH-No:8, Vapi
NH-No:8, Vapi-396191

Industrial

Effluent

Not known

Sodium , Sulphate, Chloride, Potassium ,
Calcium, Nitrate, Magnesium

No

Yes

Regional Offices Gujarat Pollution Control
Board

GJ-391-4

Gorwa Pond, Vadodara Gujarat,Behind Behind Hema Chemicals, Nr.Samta Colony,
Hema Chemicals, Nr.Samta Colony,
Subhanpura Road,Vadodara
Subhanpura Road,Vadodara

Water bodies

Effluent

37. Other (manufacturer of basic chromium sulphate)

Hexavalent Chromium, Chromium, Lead

Yes

Yes #

Blacksmith Institute

GJ-396-9

Bank of Bhil Khadi, Salvav, NH-No:8,
Vapi
Lord Seaside Society, a Parsi
Settlement at Tadgam, Valsad

Bank of Bhil Khadi, Salvav, NH-No:8, Vapi396191
Lord Seaside Society, a Parsi Settlement at
Tadgam, Valsad-396135

Industrial

Effluent

Not known

Not known

No

Yes

Chloride, Ammoniacal Nitrogen, Phenolic
Compound, Sulphides, Zinc

No

Yes

Regional Offices Gujarat Pollution Control
Board
Regional Offices Gujarat Pollution Control
Board

New Industrial Town (NIT), Faridabad,
Haryana

New Industrial Town (NIT), Faridabad, Haryana - Industrial
121001

37. Others (300 units in the Sarigam industrial estate. Most of them
manufacture chemicals, fertilizers, pesticides, herbicides and
pharmaceutical drugs)
5. Industrial operations using mineral/synthetic oil as lubricant in
hydraulic system or other applications
22. Production of plastic raw materials
21. Production and/or industrial use of paints, pigments lacquers,
varnishes, plastic and inks
12- Metal surface treatment, such as etching, staining, polishing,
galvanising, cleaning, degreasing, plating, etc.
23. Production and/or industrial use of glues, cements, adhesive and resins

Nickel,Cadmium, Zinc, Tin, Chromium,
Lead, Copper, O-cresol, VOCs
(Trichloroethane, Vinylchloride), PAH
components (Fluoranthene)

No

Pending

38

39

40

41

42

43

44

GJ-396-8
46
HR-121-1

47

Major source of information (Institutions)
which have appointed the site as a
"Probably contaminated site"

Industrial

31

45

Confirmed
site*

Larsen Chem, B/2, Ganeshpura, Opp Larsen Chem, B/2, Ganeshpura ,
Janta Petrol Pump, Modasa
Opp Janta Petrol Pump, Modasa Sabarkantha
Sabarkantha district- Gujarat
district- Gujarat -383315

GJ-390-4

37

Site Inspection
performed

GJ-383-1
27

28

Site Name

Habitation settlement Effluent

Effluent, Hazardous
Waste,

Blacksmith Institute (IN-1543)

Appendix J List of 320 probably contaminated sites (updated 21 December 2015)
State

Serial
number

Site ID

Site Name

Address

Land use (current)

HR-121-2

Palla Village, Faridabad district,
Haryana

Palla Village, Faridabad district, Haryana121003

HR-121-3

Autopin Colony Sector-22 , Faridabad

Autopin Colony Sector-22 , Faridabad-121002

HR-121-4

Agra Canal Near Sector 25, Faridabad, Agra Canal Near Sector 25, Faridabad, Haryana- Water Body
Haryana
121004

HR-121-5

Nalla Near Sector 22, Faridabad,
Haryana

Nalla Near Sector 22, Faridabad, Haryana121002

HR-122-1

Sahraul village, Sector -18, Gurgaon,
Haryana, India
Pace City-II, Sector 37
Gurgaon Haryana

Sahraul village, Sector -18, Gurgaon, Haryana,
India-122015
Pace City-II, Sector 37
Gurgaon Haryana-122002

48

Type of
contamination "

"Industrial processes" which caused the contamination

Contaminants of Concern

Mixed (Water Bodies, Effluent
Industrial, Habitation
Settlement &
Agricultural Land)

34. Purification and treatment of exhaust air, water & waste water from
the processes in this schedule and common industrial effluent treatment
plants (CETP’s)

Pesticides, Nickel, Cadmium, Zinc, Tin,
Chromium, Lead, Copper, O-cresol,
VOCs(Trichloroethane, Vinylchloride), PAH
components (Fluoranthene), Aromatic
Hydrocarbons (Benzene, Toluene, Xylene)

Habitation settlement Effluent

Blacksmith Institute(IN-2065)

5. Industrial operations using mineral/synthetic oil as lubricant in
Cyanide, Cadmium, Other Heavy Metals
hydraulic system or other applications
22. Production of plastic raw materials
21. Production and/or industrial use of paints, pigments lacquers,
varnishes, plastic and inks
12- Metal surface treatment, such as etching, staining, polishing,
galvanising, cleaning, degreasing, plating, etc.
23. Production and/or industrial use of glues, cements, adhesive and resins

No

Pending

KADAM environment consultants

Effluent

5. Industrial operations using mineral/synthetic oil as lubricant in
Lead, Cadmium
hydraulic system or other applications
22. Production of plastic raw materials
21. Production and/or industrial use of paints, pigments lacquers,
varnishes, plastic and inks
12- Metal surface treatment, such as etching, staining, polishing,
galvanising, cleaning, degreasing, plating, etc.
23. Production and/or industrial use of glues, cements, adhesive and resins

No

Pending

KADAM environment consultants

Effluent

5. Industrial operations using mineral/synthetic oil as lubricant in
Cadmium, Lead
hydraulic system or other applications
22. Production of plastic raw materials
21. Production and/or industrial use of paints, pigments lacquers,
varnishes, plastic and inks
12- Metal surface treatment, such as etching, staining, polishing,
galvanising, cleaning, degreasing, plating, etc.
23. Production and/or industrial use of glues, cements, adhesive and resins

No

Pending

KADAM environment consultants

No

Pending

Blacksmith Institute (IN-1037)

Haryana

51

HR-122-2

Habitation settlement Effluent
Water bodies

Effluent

53

58

Chromium
Chromium, Mercury, PAH components,
Hydrocarbons, VOCs, PCB

Yes,25.7.2013 Yes #

Industrial

Effluent

26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments
6. Secondary production and/or industrial use of zinc
12- Metal surface treatment, such as etching, staining, polishing,
galvanising, cleaning, degreasing, plating, etc

Cadmium, Lead

No

Pending

KADAM environment consultants

HR-122-4

Near Gayatri Automation ,PACE City -2, Near Gayatri Automation ,PACE City -2, Sector
Sector 37 Gurgaon
37 Gurgaon-122002

Industrial

Effluent

26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments
6. Secondary production and/or industrial use of zinc
12- Metal surface treatment, such as etching, staining, polishing,
galvanising, cleaning, degreasing, plating, etc

Cadmium, Lead

No

Pending

KADAM environment consultants

HR-122-5

Bajghera Village, Palam Vihar,
Gurgaon, Haryana
Bandhwadi, landfill Site, Gurgaon

Bajghera Village, Palam Vihar, Gurgaon,
Haryana-122017
Bandhwadi, landfill Site, Gurgaon-122001

Blacksmith Institute (IN-1192)

Near Bhindwas Bird Sactuary, Jhajjar ,
Haryana
Prem Colony, Kundli Sonepat-Pin

Near Bhindwas Bird Sactuary, Jhajjar , Haryana- Water Body
Effluent
124507
Prem Colony, Kundli Sonepat-Pin-131028
Habitation settlement Hazardous Waste

HR-132-1

Ganesh Colony, Mehrana Village,
Panipat, Haryana Search Results

Ganesh Colony, Mehrana Village, Panipat,
Haryana Search Results Pin Code: 132103

HR-133-2

Sectors 25 & 29, Dyeing Industry,
Panipat, Haryana

HR-134-1

Pinjore-Baddi Highway from Village
Kona to Maranwala,Panchkula

HR-135-1

HP-173-1

HR-122-6
HR-124-1
HR-131-1

Habitation settlement Hazardous Waste

Lead

No

Pending

Nitrate, Chromium, Nickel, Copper

No

Pending

KADAM environment consultants

Not Known

Not known

No

Pending

KADAM environment consultants

9. Secondary production of lead

Lead

Yes

Yes #

Blacksmith Institute (IN-2603)
Kadam Environment Consultant

Habitation settlement Hazardous Waste,

18. Production of nitrogenous and complex fertilizers

Asbestos, Cadmium, Calciumfluoride,
Chromium, Copper, Zinc

No

Pending

Blacksmith Institute (IN-1689)

Sectors 25 & 29, Dyeing Industry, Panipat,
Haryana

Industrial

26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments,24. Production of canvas and textiles

Yes

Yes #

Blacksmith Institute(IN-1696)
Kadam Environment Consultant

Pinjore-Baddi Highway from Village Kona to
Maranwala,Panchkula134102

Habitation settlement Hazardous Waste,

Not Known

Asbestos, Aromatic Hydrocarbons
(Benzene, Toluene), Benzidine, Chromium,
Phenol, Lead, Zinc, VOCs (Trichloroethene,
Vinylchloride)
Not Known

No

Pending

KADAM environment consultants

Manakpura Industrial Estate Jagadhri Manakpura Industrial Estate Jagadhri to
to Yamuna River, Yamunanagar District Yamuna River, Yamunanagar District-135001

Industrial

Effluent,Hazardous
Waste,

14. Hardening of steel,
37. Others (Chemical manufacturin g industries)

Lead

No

Pending

Blacksmith Institute (IN-1678)

River Markandaya, Kala Amb, Sirmour, River Markandaya, Kala Amb, Sirmour,
Himachal Pradesh
Himachal Pradesh-173030

Water bodies

Effluent

32. Pulp & Paper Industry,
12- Metal surface treatment, such as etching, staining, polishing,
galvanising, cleaning, degreasing, plating, etc.,
29. Production, andformulation of pesticides including stock-piles

Cadmium, Pesticides (Aldrin, Dieldrin)

No

Pending

Blacksmith Institute IN-1647

Other (Landfill)

9. Secondary production of lead

Municipal Solid Waste 37. Other (MSW Site)

59

60

61

62

63

64

KADAM environment consultants

Open Space in front of 360E PACE City - Open Space in front of 360E PACE City -2,
2, Sector 37- B Gurgaon
Sector 37- B Gurgaon-122002

55

57

12- Metal surface treatment, such as etching, staining, polishing,
galvanising, cleaning, degreasing, plating, etc.
26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments
6. Secondary production and/or industrial use of zinc
12- Metal surface treatment, such as etching, staining, polishing,
galvanising, cleaning, degreasing, plating, etc

HR-122-3
54

56

Major source of information (Institutions)
which have appointed the site as a
"Probably contaminated site"

Pending

50

52

Confirmed
site*

No

49

Water bodies

Site Inspection
performed

Effluent

Appendix J List of 320 probably contaminated sites (updated 21 December 2015)
State

Serial
number

Site ID

Site Name

Address

Land use (current)

"Industrial processes" which caused the contamination

Contaminants of Concern

HP-173-2

Housing Board Phase-III, Baddi,
Himachal Pradesh

Housing Board Phase-III, Baddi, Himachal
Pradesh-173205

Habitation settlement Effluent,Hazardous
Waste,

32. Pulp & Paper Industry, 22. Production of plastic raw materials,28.
Production/formulation of drugs/pharmaceuticals & health care product

Chromium

Yes

Yes #

Blacksmith Institute(IN-1269)
Regional Office of Himachal Pollution
control board, Baddi, H.P.

HP-173-3

Parwanoo Block, Solan District,
Himachal Pradesh

Parwanoo Block, Solan District, Himachal
Pradesh-173212

Habitation settlement Effluent

32. Pulp & Paper Industry,
22. Production of plastic raw materials,28. Production/formulation of
drugs/pharmaceuticals & health care product

Pesticides

No

Pending

Blacksmith Institute (IN-1017)

HP-173-4

River Kaushalya, Village Khadeen,
Parwaanoo Block, Solan District,
HImachal Pradesh
Open area along Sandholi Nala,
Opposite Keshav Auto, Baddi Nalagarh
E22Highway NH-21A

River Kaushalya, Village Khadeen, Parwaanoo
Habitation settlement Effluent
Block, Solan District, HImachal Pradesh-173212

32. Pulp & Paper Industry, 22. Production of plastic raw materials

Cadmium

No

Pending

Blacksmith Institute (IN-1016)

Open area along Sandholi Nala, Opposite
Not known
Keshav Auto, Baddi Nalagarh Highway NH-21A173205

28. Production/formulation of drugs/pharmaceuticals & health care
product

Asbestos, Toluene, VOC (Chloroform,
Dichloromethane, Trichloroethene,
Vinylchloride)

No

Pending

Kadam environment consultants

HP-173-6

Kala Amb, Trilokpuri road, Himachal
Pardesh

Kala Amb, Trilokpuri road, Himachal Pardesh173030

32. Pulp & Paper Industry,
12- Metal surface treatment, such as etching, staining, polishing,
galvanising, cleaning, degreasing, plating, etc.
18. Production of nitrogenous and complex fertilizers

Cadmium, Pesticides (Aldrin, Dieldrin)

No

Pending

Blacksmith Institute (IN-1639)

JH-826-1

Sindri - Damodar Polluted Site Dhanbad Sindri - Damodar Polluted Site Dhanbad-826001 Water body

Lead

No

Pending

Blacksmith Institute (IN-3015)

JH-827-1

Chandrapura Thermal Power Station
DVC Bokaro Jharkhand
Sonari Chatt Ghat Subarnarekha River
Polluted, Jamshedpur, Jharkhand

Chandrapura Thermal Power Station DVC
Industrial
Bokaro Jharkhand -827001
Sonari Chatt Ghat Subarnarekha River Polluted, Water body
Jamshedpur, Jharkhand-831001

37. Other (Power Plants (Coal or oil )

PAH components (Fluorides)

No

Pending

Blacksmith Institute (IN-2461)

Not known

Heavy metals

No

Pending

Blacksmith Institute (IN-1199)

JH-831-1

Domohani Kharkai River Jamshedpur,
Jharkhand

Domohani Kharkai River Jamshedpur,
Jharkhand-831001

Water body

Effluent

13. Production of iron and steel including other ferrous alloys (electric
Lead
furnaces; steel rolling and finishing mills; Coke oven and by product plant)

No

Pending

Blacksmith Institute (IN-1175)

JH-831-4

Kandra Polluted Site, SeraikellaKharswan, Jharkhand

Kandra Polluted Site, Seraikella- Kharswan,
Jharkhand-831001

Industrial

Effluent

13. Production of iron and steel including other ferrous alloys (electric
Chromium
furnaces; steel rolling and finishing mills; Coke oven and by product plant)

No

Pending

Blacksmith Institute (IN-1985)

JH-831-3

Shib Ghat Jugsalai Kharkai River
Contaminated Site, Jamshedpur,
Jharkhand

Shib Ghat Jugsalai Kharkai River Contaminated
Site, Jamshedpur, Jharkhand-831001

Water bodies

Effluent

13. Production of iron and steel including other ferrous alloys (electric
furnaces; steel rolling and finishing mills; Coke oven and by product plant) Cyanide, Zinc, Nickel, Lead, Copper,
Radionuclides

No

Pending

Blacksmith Institute (IN-1142)

JH-826-2

Chasnala - Damodar River Polluted Site Chasnala - Damodar River Polluted Site
Dhanbad Jharkhand
Dhanbad Jharkhand-826001

Water bodies

Effluent

13. Production of iron and steel including other ferrous alloys (electric
Lead
furnaces; steel rolling and finishing mills; Coke oven and by product plant);

No

Pending

Blacksmith Institute (IN-3001)

JH-831-5

Lupungdih Subarnarekha River
Polluted Site, East Singhbhum
Jharkhand
Ghatshila, Subarnarekha River, East
Singhbhum, Jharkhand
Roro hills Jharkhand

Lupungdih Subarnarekha River Polluted Site,
East Singhbhum Jharkhand-831001

Water bodies

Effluent

13. Production of iron and steel including other ferrous alloys (electric
Lead, Cadmium
furnaces; steel rolling and finishing mills; Coke oven and by product plant)

No

Pending

Blacksmith Institute (IN-1988)

Ghatshila, Subarnarekha River, East
Singhbhum, Jharkhand-831001
Roro hills Jharkhand -833201

Water bodies

Effluent

37. Other (Smelting (everything except Lead))

Cadmium

No

Pending

Blacksmith Institute (IN-1528)

Forests

Hazardous waste

37. Asbestos mine and dump site

Asbestos

Yes

Yes #

Blacksmith Institute (IN-54)

JH-832-1

Ratanpur Raghunathpur Kanki,
Seraikella- Kharswan, Jharkhand

Ratanpur Raghunathpur Kanki, SeraikellaKharswan, Jharkhand-832401

Water body

Effluent

13. Production of iron and steel including other ferrous alloys (electric
Chromium
furnaces; steel rolling and finishing mills; Coke oven and by product plant)

No

Pending

Blacksmith Institute (IN-1984)

JH-833-2

Manikui -Chandil Swarnarekha River
Polluted Site, Seraikella- Kharswan,
Jharkhand
Adityapur Ind. Area, Near Jamshedpur,
Behind Pepsi Factory,Ranchi

Manikui -Chandil Swarnarekha River Polluted
Site, Seraikella- Kharswan, Jharkhand-833001

Water body

Effluent

13. Production of iron and steel including other ferrous alloys (electric
Lead
furnaces; steel rolling and finishing mills; Coke oven and by product plant);

Yes

Yes #

Blacksmith Institute (IN-1989)

Adityapur Ind. Area, Near Jamshedpur, Behind
Pepsi Factory,Ranchi-834002

Industrial

Effluent, Hazardous
waste

Not known

Not Known

No

Pending

Industries Department, Ranchi

Pataratu Thermal Power Plant, Jharkhand
Electricity Board, Paratu Village Near Ranchi834002
Agara Lake,Banglore city,Karnataka-560102

Industrial

Air

37. Other (Power Plants (Coal or oil )

SO2, NOx, SPM

No

Pending

KADAM environment consultants

KA-560-1

Pataratu Thermal Power Plant,
Jharkhand Electricity Board, Paratu
Village Near Ranchi
Agara Lake,Banglore city,Karnataka

Water bodies

Effluent

37. Other (Idol immersion,domestic sewage,industrial effulent.)

Lead

No

Pending

Blacksmith Institute (IN-2521)

KA-560-10
KA-560-11
KA-560-12

Vrishabavati River, Bangalore
Hebbal Lake,Banglore,Karnataka
Begur road, Banglore, Karnataka

Vrishabavati River, Bangalore-560001
Hebbal Lake,Banglore,Karnataka-560024
Begur road, Banglore, Karnataka-560068

Water bodies
Water bodies
Water bodies

Effluent
Effluent
Air

Chromium
Lead
Chromium, Lead, Iron, Zinc, Nickel, Copper

No
No
No

Pending
Pending
Pending

Blacksmith Institute (IN-466)
Blacksmith Institute (IN-2478)
Blacksmith Institute (IN-2514)

KA-560-15

Mavallipura Dumpsite, Yelahanka ,
Banglore

Mavallipura Dumpsite, Yelahanka , Banglore560064

31. Electronic Industry
Other (Idol immersion,domestic sewage,industrial effulent.)
28.Production/formulation of drugs/pharmaceuticals & health care
product,
37. Other (Vehicle movement)
Other (Dumping Site) Municipal Solid Waste 37.Other (Dumpsite)
, Hazardous Waste

Chromium

Yes

Yes #

Blacksmith Institute (IN-2492)

KA-560-14

Federal Mughal Pvt Ltd Doddaballapur Federal Mughal Pvt Ltd Doddaballapur Road,
Road, Yelahanka, Bangalore, Karnataka Yelahanka, Bangalore, Karnataka-560064

Industrial

Hazardous Waste

37. Other (Heavy Metal Industry),
12- Metal surface treatment, such as etching, staining, polishing,
galvanising, cleaning, degreasing, plating, etc.

Chromium VI, Chromium Total

No

Yes

Identified by Karnataka State Pollution
Control BoardLetter No : PCB/1117/WMC

KA-560-16

Peenaya Industrial Estate ,II Stage
Bengluru

Peenaya Industrial Estate ,II Stage Bengluru560058

Industrial

Hazardous Waste

37. Other (Industrial Estate (mixed Industries)

Lead, Zinc, Copper, Cadmium, Hexavalent
Chromium, Chromium, Nickel

No

Yes

KAPCB (letter dated 23-7-2013 to COWI)

KA-560-17

Peenaya Industrial Estate ,IV Stage
Bengluru

Peenaya Industrial Estate ,IV Stage Bengluru560058

Industrial

Hazardous Waste

37. Other (Industrial Estate (mixed Industries)

Lead, Zinc, Copper, Cadmium, Hexavalent
Chromium, Chromium, Nickel

No

Yes

KAPCB (letter dated 23-7-2013 to COWI)

KA-560-2

Goripalya near Mysore Road,
Bangalore, Karnataka. E-waste
recycling in Bangalore, Karnataka

Goripalya near Mysore Road, Bangalore,
Karnataka. E-waste recycling in Bangalore,
Karnataka-560026

Waste land

Any other (e-Waste)

37.Other (E-waste recycling)

Cadmium, Lead, Mercury, Beryllium,
Chromium, Arsenic, PCBs, Dioxins

Yes

Yes #

Blacksmith Institute (IN-2381)

KA-560-3

Ballandur Lake, Bangalore, Karnataka

Ballandur Lake, Bangalore, Karnataka-560103

Water bodies

Effluent

37.Other (domestic sewage, industrial effulent.)

Cadmium

No

Pending

Blacksmith Institute (IN-2664)

Himachal Pradesh

65

66

67
HP-173-5
68

69
70
71

JH-831-2
72

73

74

Jharkhand

75

76

77
78

JH-831-6
JH-833-1

Type of
contamination "

Bio-medical Waste

Habitation settlement Effluent,Hazardous
Waste,
Effluent, Hazardous
waste
Effluent, Hazardous
waste
Effluent

Site Inspection
performed

Confirmed
site*

79

Kadam Coordinator field visit

80

81
JH-834-1
82
JH-834-2
83
84
85
86
87

88

89

90

91

92

93

Major source of information (Institutions)
which have appointed the site as a
"Probably contaminated site"

Appendix J List of 320 probably contaminated sites (updated 21 December 2015)
State

Serial
number

94

Karnataka

95
96
97

Site ID

Site Name

Address

Land use (current)

Type of
contamination "

"Industrial processes" which caused the contamination

Arekere lake, Bangalore, Karnataka-560076

Water bodies

Effluent

37.Other (Domestic sewage,industrial effulent.)

Lead

No

Pending

Blacksmith Institute (IN-2663)

Kengeri tank, Bangalore, Karnataka

Kengeri tank, Bangalore, Karnataka-560060

Water bodies

Effluent

37.Other (domestic sewage,industrial effulent.)

Cadmium

No

Pending

Blacksmith Institute (IN-2693)

KA-560-6

Lalbagh Lake, Bangalore, Karnataka

Lalbagh Lake, Bangalore, Karnataka-560004

Water bodies

Effluent

37.Other(Untreated sewage and lead waste from lead-based paints )

Lead

No

Pending

Blacksmith Institute (IN-2665)

KA-560-7

Madiwala Lake,BTM 2nd
Stage,Banglore,Karnataka
Mangamanapalya Road, Hosur Road,
Bangalore, Karnataka

Madiwala Lake,BTM 2nd
Stage,Banglore,Karnataka-560076
Mangamanapalya Road, Hosur Road,
Bangalore, Karnataka-560030

Water bodies

Effluent

Other (Idol immersion,domestic sewage,industrial effulent.)

Lead

No

Pending

Blacksmith Institute (IN-2519)

Habitation
Air
settlement.
Commercial, Industrial

31. Electronic Industry,
37. Other (Vehicle movement)

Lead

Yes

Yes #

Blacksmith Institute

KA-560-9

Peenya Industrial area, Bangalore,
Karnataka

Peenya Industrial area, Bangalore, Karnataka560058

Industrial,Habitation
settlement

Effluent

Zinc, Cromium, Lead

Yes

Yes

Identified by Karnataka State Pollution
Control BoardLetter No : PCB/1117/WMC

KA-560-18

Peenaya Industrial Estate ,I Stage
Bengluru

Peenaya Industrial Estate ,I Stage Bengluru560058

Industrial

Hazardous Waste

14. Hardening of steel,
13. Production of iron and steel,
26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments,
12- Metal surface treatment, such as etching, staining, polishing,
galvanising, cleaning, degreasing, plating, etc.
Not Known

Lead, Zinc, Copper, Cadmium, Hexavalent
Chromium, Chromium, Nickel

No

Yes

KAPCB (letter dated 23-7-2013 to COWI)

KA-571-1

Cauvery River, downstream
Cauvery River, downstream Nanjangud, Mysore Water bodies
Nanjangud, Mysore District, Karnataka District, Karnataka-571301

Effluent

Lead

Yes

Yes #

Blacksmith Institute

KA-570-2

Metagalli industrial area Mysore city,
Karnataka, India
Hebbal Industrial area Mysore city,
Karnataka, India
Hootagalli Industrial area Mysore city,
Karnataka, India
Tumkur Amanikere Lake Watershed,
Karnataka, India
Harihar Taluk, Davengere District,
Karnataka

Metagalli industrial area Mysore city,
Karnataka, India-570016
Hebbal Industrial area Mysore city, Karnataka,
India-570020
Hootagalli Industrial area Mysore city,
Karnataka, India-570023
Tumkur Amanikere Lake Watershed, Karnataka,
India-572101
Harihar Taluk, Davengere District, Karnataka577601

Industrial

Not Known

24. Production of canvas and textiles,
28. Production/formulation of drugs/pharmaceuticals & health care
product,
32. Pulp & Paper Industry
Not known

Not known

No

Pending

Kadam Environment Consultant

Industrial

Not Known

Not known

Not known

No

Pending

Kadam Environment Consultant

Industrial

Not Known

Not known

Not known

No

Pending

Kadam Environment Consultant

Water bodies

Not Known

Not known

Not Known

No

Pending

Kadam Environment Consultant

Other (Anthropogenic activity,industrial effulent.)

Fluoride

No

Pending

Blacksmith Institute(IN-2544)

KA-581-1

Dandeli, Karnataka

Dandeli, Karnataka-pincode-581325

Mixed (industrial and Effluent
Habitation
settlement)
Water bodies
Effluent

32. Pulp & Paper Industry

Dioxins

KL-628-1

Kalamukke Lake, Kochi

Kalamukke Lake, Kochi

Water bodies

Effluent

4. Petroleum refining/re-processing of used oil/recycling of waste oil
Lead
29. Production, and formulation of pesticides including stock-piles
21. Production and/or industrial use of paints, pigments lacquers,
varnishes, plastic and inks,
26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments
37. Other (The major types of these industries are fertilizers, pesticides,
chemicals and allied industries, petroleum refining and heavy metal
processing, rubber processing units, animal bone processing units, battery
manufacturers, mercury products, acid manufacturers, pigment and latex
producers etc)

KL-682-1

Bramhpuram, Kochi

Bramhpuram, Kochi-682303

Industrial

Not Known

Not known

KL-683-1

Kuzhikandom Thodu, Kerala

Kuzhikandom Thodu, Pincode -683501

Water bodies

Effluent ,Hazardous
Waste

1. Petrochemical processes and pyrolytic operations,6. Secondary
production and/or industrial use of zinc,
29. Production, andformulation of pesticides including stock-piles,

KL-683-2

Ammanthuruthu- Karipadam

Ammanthuruthu- Karipadam

Water bodies

Effluent ,Hazardous
Waste

KL-683-3

Eloor Industrial area, Cochin, Kerala

Eloor Industrial area, Cochin, Kerala-683501

Industrial

KL-685-1

Periyar River,Vandiperiyar,District Idduki,Kerala

Periyar River,Vandiperiyar,District Idduki,Kerala-685533

KL-686-2

Meenachil River,Kottayam,Kerala

KL-686-3

KL-686-4

100

101

105
106
107

KA-570-3
KA-570-4
KA-572-1
KA-577-1

No

Pending

Blacksmith Institute (IN-2602)

Yes

Yes #

Blacksmith Institute (IN-2646)

Not Known

No

Pending

Pesticides (DDT, Endosulfan, Dicofol),
Ammonium Phosphate and Ammonium
Sulfate, Thorium oxalate, Rareearths
Fluoride and Rareearths chloride, Thiozoles,
Sulphamides and antioxidants.

Yes

Pending

Regional office of State Pollution Control
Board
Regional office of State Pollution Control
Board

1. Petrochemical processes and pyrolytic operations,6. Secondary
production and/or industrial use of zinc,
29. Production, andformulation of pesticides including stock-piles,

Pesticides (DDT, Endosulfan, Dicofol),
Ammonium Phosphate and Ammonium
Sulfate, Thorium oxalate, Rareearths
Fluoride and Rareearths chloride, Thiozoles,
Sulphamides and antioxidants.

Yes

Pending

Kadam Environment consultant

Effluent ,Hazardous
Waste

28.Production/formulation of drugs/pharmaceuticals & health care
product, 29. Production, and formulation of pesticides including stockpiles

Pesticides (DDT, Endosulfan, Dicofol),
Ammonium Phosphate and Ammonium
Sulfate, Thorium oxalate, Rareearths
Fluoride and Rareearths chloride, Thiozoles,
Sulphamides and antioxidants.

Yes

Yes

CPCB list of contaminated sites (S.No. 3)

Water bodies

Effluent

18. Production of nitrogenous and complex fertilizers,
29. Production, andformulation of pesticides including stock-piles,
37. Other (Mining , Chemical Manufacturing Units)

Pesticides (Aldrin , Dieldrin, Endo sulfanbeta)

No

Pending

Not Known

Meenachil River,Kottayam,Kerala

Water bodies

Effluent

Not known

Cadmium, Lead

No

Pending

Blacsmith Institute

Vembanad (Vembanad
Kayal or Vembanad Kol), Kottayam,
Kerala

Vembanad (Vembanad Kayal or Vembanad
Kol), Kottayam, Kerala-686001

Water bodies

Hazardous Waste
,Effluent

Chromium, Lead, Cadmium

No

Pending

Regional office of State Pollution Control
Board

Vadavathoor , Kottayam

Vadavathoor , Kottayam pincode-686010

Other (Municipal
Solid Dump site)

Lead

Yes

Yes

Black Smith Institute (IN-2501)

108

109

110

Kerala

Major source of information (Institutions)
which have appointed the site as a
"Probably contaminated site"

Arekere lake, Bangalore, Karnataka

99

104

Confirmed
site*

KA-560-5

98

103

Site Inspection
performed

KA-560-4

KA-560-8

102

Contaminants of Concern

111

112

113

114

115

116

32. Pulp & Paper Industry,
24. Production of canvas and textiles,
28. Production/formulation of drugs/pharmaceuticals & health care
product
Municipal Solid Waste 37.Other (Municiple solid waste)

Appendix J List of 320 probably contaminated sites (updated 21 December 2015)
State

Serial
number

Site ID

Site Name

Address

Land use (current)

"Industrial processes" which caused the contamination

Contaminants of Concern

Site Inspection
performed

Confirmed
site*

Major source of information (Institutions)
which have appointed the site as a
"Probably contaminated site"

KL-691-1

Ashtamudi Lake, Kollam District, Kerala Ashtamudi Lake, Kollam District, Kerala-691602 Water bodies

Hazardous Waste
,Effluent

37. Other (Industrial Estate (mixed Industries)

Cadmium

No

Pending

Black Smith Institute (IN-2509)

KL-695-1

Parvathy
Puthanar,Thiruvananthapuram,Kerala

Parvathy
Puthanar,Thiruvananthapuram,Kerala-695001

Water bodies

Effluent, Municipal
Solid Waste

37. Other (Industrial Estate (mixed Industries)

Cadmium

No

Pending

Blacksmith Institute (IN-2529)

MP-452-1

Deoguradiya (Munciple landfill ) Site ,
Indore
Indo Zinc, Plot-79, Sector -3,
Pithampur, Dist-Dhar, Madhya Pradesh

Deoguradiya (Munciple landfill ) Site, Near
Devguradia, Indore -452001
Indo Zinc, Plot-79, Sector -3, Pithampur, DistDhar, MP-454775

Other (MSW Dump
site)
Industrial

Municipal Solid Waste Other (Municipal Solid Waste dumping)

Chromium, Lead, Cadmium

No

Pending

Kadam Environment consultant

Hazardous Waste

Primary production of zinc/ lead/copper and other non-ferrous metals
except aluminium

Zinc, Cadmium , Mercury, Arsenic,
Chromium, Lead, Fluoride

Yes

Yes #

Kadam Coordinator field visit
Information has been collected from
Regional Office MPPCB

M/s Grasim Chemical, Grasim Nagar,
Nagda, Madhya Pradesh

M/s Grasim Chemical, Grasim Nagar, Nagda456001

Water bodies

Effluent

24. Production of canvas and textiles

Arsenic, Lead, Mercury

Yes

Yes #

117

118
119

Type of
contamination "

MP-454-1
120
MP-456-1
121

Blacksmith Institute (IN-2477)
Kadam Environment Consultant

MP-457-1

Sajjan Chemicals (now Kataria
Sajjan Chemicals (now Kataria wiresLtd)-Plot
wiresLtd)-Plot No ; 54 E dosigoan
No ; 54 E dosigoan Industrial area, RATLAM Industrial area, Ratlam, Madhya Pradeh 4571001

MP-457-2

MP-457-3

122

Industrial

Hazardous Waste

37. Other (Manufacturing of H-acid and G-acid) and (Not known)- for new Sulphate, Chlorides, Aluminium, Heavy
site
Metals, Phenolic compounds, PAH
29. Production, and formulation of pesticides including stock-piles
components

Yes

Yes

Sajjan chemical Pvt Ltd (Kataria
wiresLtd), Plot No. 54 E

Sajjan chemical Pvt Ltd (Kataria wiresLtd), Plot Industrial
No. 54 E -457001

Hazardous Waste

37. Other (Manufacturing of H-acid and G-acid)
29. Production, and formulation of pesticides including stock-piles

Sulphate, Chlorides, Aluminium, Heavy
Metals, Phenolic compounds, PAH
components

Yes

Yes

Sajjan chemical Pvt Ltd (Kataria
wiresLtd), Plot No. 54 E

Sajjan chemical Pvt Ltd (Kataria wiresLtd)457001

Hazardous Waste

26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments

Sulphate, Chlorides, Aluminium, Heavy
Metals, Phenolic compounds, PAH
components

Yes

Yes

123

Other (Abandoned
mine)

124

MP-457-4

M/s Jayant Vitamin, Ratlam

M/s Jayant Vitamin, Ratlam-457001

Industrial

Hazardous waste

28. Production/formulation of drugs/pharmaceuticals & health care
product

Sulphate, Chlorides, Aluminium, Iron

No

Yes

Central Pollution Control Board
(included in list of contaminated sites)
Regional Office
M.P. Pollution Control Board
Vijay Nagar, IndorePh:(0731) 2555436, 5035618
Central Pollution Control Board
(List of 10 Sites)
Regional Office
M.P. Pollution Control Board
Vijay Nagar
Central Pollution Control Board
(List of 10 Sites)
Regional Office
M.P. Pollution Control Board
Vijay Nagar, Indore
CPCB, Included in National list of
contaminated sites from CPCB – site no 4,
Central Pollution Control Board (List of 10
Sites)

125

MP-457-5

Ratlam Industrial Area

Ratlam Industrial Area-457001

Industrial

Hazardous waste

MP-457-5

M/s Boardia Chemicals Pvt Ltd, Ratlam M/s Boardia Chemicals Pvt Ltd.Ratlam, Madhya Industrial
Pradesh-457001

Hazardous waste

MP-462-1

M/s Union carbide (UCIL)

M/s Union carbide (UCIL), J.P. Nagar, Bhopal,
Madhya Pradesh 462001

Industrial

MP-462-3

Atal Ayub Nagar, Near UCIL factroy,
Bhopal

MP-462-4

26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments
28. Production/formulation of drugs/pharmaceuticals & health care
product,
21. Production and/or industrial use of paints, pigments lacquers,
varnishes, plastic and inks
26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments

Sulphate, Chlorides, Aluminium, Iron

No

Pending

Sulphate, Chlorides, Aluminium, Heavy
Metals, Phenolic compounds, PAH
components

No

Pending

Kadam Environment Consultant
Information has been collected from
Regional Office of MPPCB

Hazardous waste

29. Production, andformulation of pesticides including stock-piles

Pesticides (Organochlorine, Carbamate and
chlorinated benzene (HCB)), Mercury, VOC
(Chloroform)

No

Pending

CSE Study: Contamination of soil and water
inside and outside the Union Carbide India
Limited, Bho

Atal Ayub Nagar, Near UCIL factroy, Bhopal462001

Habitation settlement Hazardous waste

29. Production, andformulation of pesticides including stock-piles

Pesticides (Organochlorine, Carbamate and
chlorinated benzene (HCB)), Mercury, VOC
(Chloroform)

No

Pending

Blacksmith Institute (IN-1697)
,Bhopal-CSE Study-2009 and other
secondary sources

J. P. Nagar, Bhopal

J. P. Nagar, Bhopal-462001

Habitation settlement Hazardous waste

29. Production, andformulation of pesticides including stock-piles

Pesticides (Organochlorine, Carbamate and
chlorinated benzene (HCB)), Mercury, VOC
(Chloroform)

No

Pending

Blacksmith Institute(IN-1710)
Bhopal-CSE Study-2009 and other
secondary sources

MP-462-5

Kainchi Chhola colony, Bhopal

Kainchi Chhola colony, Bhopal-462001

Habitation settlement Hazardous waste

29. Production, andformulation of pesticides including stock-piles

Pesticides (Organochlorine, Carbamate and
chlorinated benzene (HCB)), Mercury, VOC
(Chloroform)

No

Pending

Blacksmith Institute(IN-1725)
Bhopal-CSE Study-2009 and other
secondary sources

MP-462-6

Garib Nagar, Bhopal

Garib Nagar, Bhopal-462001

Habitation settlement Hazardous waste

29. Production, andformulation of pesticides including stock-piles

Pesticides (Organochlorine, Carbamate and
chlorinated benzene (HCB)), Mercury, VOC
(Chloroform)

No

Pending

Blacksmith Institute(IN-1701)
,Bhopal-CSE Study-2009 and other
secondary sources

MP-462-7

Blue Moon & Nawab Colony, Bhopal

Blue Moon & Nawab Colony, Bhopal-462001

Habitation settlement Hazardous waste

29. Production, andformulation of pesticides including stock-piles

Pesticides (Organochlorine, Carbamate and
chlorinated benzene (HCB)), Mercury, VOC
(Chloroform)

No

Pending

Blacksmith Institute(IN-1709)
Bhopal-CSE Study-2009 and other
secondary sources

MP-462-8

New Arif Nagar, Bhopal, Madhya
pradesh

New Arif Nagar, Bhopal-462001

Habitation settlement Hazardous waste

29. Production, andformulation of pesticides including stock-piles

Pesticides (Organochlorine, Carbamate and
chlorinated benzene (HCB)), Mercury, VOC
(Chloroform)

No

Pending

Blacksmith Institute(IN-1698)
,Bhopal-CSE Study-2009 and other
secondary sources

MP-462-9

Shiv-Shakti Nagar, Bhopal, Madhya
Pradesh

Shiv nagar, near Hindustan petroleoum depot,
Bhopal--462001
Shakti Nagar, Near Arif Nagar, Near Union
Carbide factrory, Bhopal

Habitation settlement Hazardous waste

29. Production, andformulation of pesticides including stock-piles

Pesticides (Organochlorine, Carbamate and
chlorinated benzene (HCB)), Mercury, VOC
(Chloroform)

No

Pending

Blacksmith Institute(IN-1708)
,Bhopal-CSE Study-2009 and other
secondary sources

126

Madhya Pradesh

127

128

129

130

131

132

133

134

135

Regional Office
M.P. Pollution Control Board
Vijay Nagar, IndorePh:(0731) 2555436, 5035618
Blacksmith Institute, kadam environmental
consultant

Appendix J List of 320 probably contaminated sites (updated 21 December 2015)
State

Serial
number

Site ID

Site Name

Address

MP-464-1

Mandideep Industrial Area

MP-465-1

MP-486-1

Land use (current)

Type of
contamination "

"Industrial processes" which caused the contamination

Mandideep Industrial area, Mandideep, Raisan- Industrial
462040

Effluent

12- Metal surface treatment, such as etching, staining, polishing,
VOCs (not specified)
galvanising, cleaning, degreasing, plating, etc.
13. Production of iron and steel including other ferrous alloys (electric
furnaces; steel rolling and finishing mills; Coke oven and by product plant
21. Production and/or industrial use of paints, pigments lacquers,
varnishes, plastic and inks
28. Production/formulation of drugs/pharmaceuticals & health care
product 29. Production, andformulation of pesticides including stock-piles
31. Electronic Industry

No

Pending

Blacksmith Institute(IN-2271)

M/S Beta Napthol Ltd.

M/S Beta Napthol-village Maksi, Shajapur dist
465106

Hazardous waste

26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments

Aluminium, Sulphate, Chlorides, Iron

No

Pending

Kadam Environment Consultant
Information has been collected from
Regional Office of MPPCB

Vindhyachal Thermal Power Plant,
Singrauli

Post Vindhyan nagar, Dist. Sangruli, MP-486885 Industrial

Air, Effluent

37. Other (Thermal power plant)

SO2, NOx, SPM etc as air pollutants, Hg, As

No

Pending

Blacksmith Institute(IN-2162)

Deonar,Mumbai , Maharashtra pincode 400088 Other (Dump site)

Municipal Solid Waste 37. Other (MSW dumpsite)

So2, NOX and SPM

No

Yes

Maharashtra Pollution Control Board

Effluent

37. Other (illegal activities like sewage waste, dumping of domestic waste, Cynaide, Lead, Zinc, Sulphates
small illegal domestic industries, scrapyards etc on banks of Mithi river)

Yes

Yes #

Blacksmith Institute (IN-2307)

Other (Chemical Manufacturing (acids, organics, base chemicals)

Chromium

Yes

Yes #

Blacksmith (IN- 98)
Maharashtra Pollution Control Board
Report".

Municipal Solid Waste 37. Other (Municipal Solid Waste)

Cadmium

Yes

Yes #

Maharashtra Pollution Control Board

Effluent

Chromium

No

Yes

Blacksmith Institute(3039)

Not Known

No

136

137

138

MH-400-10
139

Industrial

Maharashtra

Confirmed
site*

Major source of information (Institutions)
which have appointed the site as a
"Probably contaminated site"

MH-400-5

Mithi River, Mumbai, Maharashtra

Mithi River, Mumbai, Maharashtra-400055

Water body

MH-400-6

Dahisar,Mumbai Suburban,
Maharashtra

Dahisar,Mumbai Suburban-400068

Habitation settlement Hazardous Waste

MH-431-1

Naregaon dumping site, Aurangabad
city
Tarapur Industrial area, Thane Dist.

Naregaon dumping site, Aurangabad city431007
Tarapur Industrial area, Tarapur, Thana dist.401504,401506

Others (MSW Dump
site)
Industrial

Open land in front of 366, National
Capital Territory (Delhi)
Patparganj Industrial Area
Near Railway Line and Gali N0. 4 & 5,
National Capital Territory (Delhi)
New Friends Colony Industrial Area

Open land in front of 366, National Capital
Territory (Delhi) Patparganj Industrial Area110092
Near Railway Line and Gali N0. 4 & 5, National
Capital Territory (Delhi) New Friends Colony
Industrial Area-110026

Mixed (Habitation
Hazardous Waste,
settlement, Industrial)
Mixed (Habitation
Hazardous Waste,
settlement, Industrial)

37. Other (Mixed Industries)

ND-110-14

Okhla industrial area, Near Kalkaji,
New Delhi

Open land adjoining to 165, National Capital
Territory (Delhi) Patparganj Industrial Area110092

Industrial

28. Production/formulation of drugs/pharmaceuticals & health care
product
26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments
21. Production and/or industrial use of paints, pigments lacquers,
varnishes, plastic and inks

Cadmium, Lead, Chromium, Arsenic

Yes

Yes

Blacksmith Institute (IN- 1993)

ND-110-15

Mundika Delhi

Mundika Delhi-110041

Mixed (Habitation
Hazardous Waste,
settlement, Industrial)

9. Secondary production of lead,37. Other (Illegal recycling of waste)

Lead, Cadmium, Mercury

No

Yes

Blacksmith Institute (IN-1290)

ND-110-16

Gazipur landfill-site, Gazipur, Delhi

Gazipur landfill-site, Gazipur, Delhi-110096

Other (Landfill)

Municipal Solid
Waste, Effluent
(leachate)

37. Other (MSW Site)

Nitrate, Silica, Chromium, Nickel & Copper,
Heavy Metals, Potassium, Ammonia,
Chloride, Fluoride, Nitrate

Yes

Yes

Blacksmith (IN- 1915)

ND-110-17

Jhilmil Industrial Area , New Delhi

Jhilmil Industrial Area , New Delhi-110095

Industrial

Hazardous Waste

37 = Other (temporarily storage of hazardous waste e.g. production of
rubber, electrical components, dyes, oil sludge, electric cables aluminium
sludge and lube oil etc.)
9. Secondary production of lead

Metals, PAH, Oil/fue Hydrocarbons (TPH),
VOC’s, PCB

Yes
Yes

Kadam Environment Consultants, CPCB
and DPCC

Lead, Cadmium, Mercury

No

Yes

Blacksmith Institute (IN-1144)

No

Yes

Blacksmith Institute (IN- 2167)

Chromium

No

Yes

Delhi Pollution Contol Comittee

Not Known

No

141

MH-401-1

143

ND-110-1
144
ND-110-10
145

Hazardous Waste,
Effluent

146

147

148

149
ND-110-18

Mandoli Village, Northeastern Delhi

Mandoli Village, Northeastern Delhi-110093

ND-110-19

Vishwas Nagar, Delhi

Road side and in front of A-5, National Capital Mixed (Habitation
Hazardous Waste,
Territory (Delhi) Lawrence road industrial area- settlement, Industrial) Effluent
110032

150

151

Mixed (Habitation
Hazardous Waste,
settlement, Industrial)

ND-110-2

Road side & in front of Sulabh
Road side & in front of Sulabh Complex, Near
Complex, Near Police Chowki, National Police Chowki, National Capital Territory
Capital Territory (Delhi)Wajirpur
(Delhi)Wajirpur Industrial Area-110052
Industrial Area

Mixed (Habitation
Hazardous Waste,
settlement, Industrial) Effluent

ND-110-2

Open Land adjacent to Ajit Printers B58 Damodar Park, National Capital
Territory (Delhi)
Dilshad Garden Industrial
Road side & in front of C-58/1, Essco
Sanitations, National Capital Territory
(Delhi) Wajirpur Industrial Area

Open Land adjacent to Ajit Printers B-58
Damodar Park, National Capital Territory
(Delhi) Dilshad Garden Industrial Area-110052

Mixed (Habitation
Not Known
settlement, Industrial)

Road side & in front of C-58/1, Essco
Sanitations, National Capital Territory (Delhi)
Wajirpur Industrial Area-110052

Mixed (Habitation
Effluent
settlement, Industrial)

152

153
ND-110-20
154

Site Inspection
performed

Deonar,Mumbai , Maharashtra pincode

140

142

Contaminants of Concern

12- Metal surface treatment, such as etching, staining, polishing,
galvanising, cleaning, degreasing, plating, etc.,
13. Production of iron and steel
including other ferrous alloys (electric furnaces; steel rolling and finishing
mills; Coke oven and by product plant).,
24. Production of canvas and textiles,
26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments,
28. Production/formulation of drugs/pharmaceuticals & health care
product, Others (engineering)
37. Other (Mixed Industries)

Delhi Pollution Control Committee
Yes

Not Known

No

Delhi Pollution Control Committee
Yes

21. Production and/or industrial use of paints, pigments lacquers,
varnishes, plastic and inks

31. Electronic Industry, 26. Production or industrial use of synthetic dyes,
dye-intermediates and pigments,
12- Metal surface treatment, such as etching, staining, polishing,
galvanising, cleaning, degreasing, plating, Heavy Industry (casting, rolling,
stamping) etc
Not Known

Polychlorinated Dioxins, Phthalates,
Ethylene Dichloride, PCBs

Delhi Pollution Control Committee
Yes

31. Electronic Industry,
26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments,
12- Metal surface treatment, such as etching, staining, polishing,
galvanising, cleaning, degreasing, plating, Heavy Industry (casting, rolling,
stamping) etc

Chromium

Yes

Yes

Blacksmith Institute (IN-1641),
Delhi Pollution Contol Comittee

Appendix J List of 320 probably contaminated sites (updated 21 December 2015)
State

Serial
number

Site ID

Site Name

Address

Land use (current)

Type of
contamination "

"Industrial processes" which caused the contamination

Contaminants of Concern

Site Inspection
performed

ND-110-21

Badli Industrial Area, Delhi

Badli Industrial Area, Delhi-110042

Industrial, Habitation
settlement

Effluent

Chromium

Yes, 9.05.2014 Yes

ND-110-22

Nimri Village, Shastri Nagar industrial
area, New Delhi.

Nimri Village, Shastri Nagar industrial area, New Industrial
Delhi. Pincode-110031

Hazardous Waste,
Effluent

Lead, Chromium

No

Yes

Blacksmith Institute(IN-2005)

ND-110-23

Yamuna River at Badarpur, New Delhi

Yamuna River at Badarpur, New Delhi-110044

Water bodies

Effluent

31. Electronic Industry,
26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments,
12- Metal surface treatment, such as etching, staining, polishing,
galvanising, cleaning, degreasing, plating, etc.
31. Electronic Industry, 26. Production or industrial use of synthetic dyes,
dye-intermediates and pigments,
12- Metal surface treatment, such as etching, staining, polishing,
galvanising, cleaning, degreasing, plating, Heavy Industry (casting, rolling,
stamping) etc,
9. Secondary production of lead,
37. Others(Multipile Industries in New Delhi Territories)

Other

No

Yes

Kadam environmental consultants

ND-110-24

Kirti Nagar Industrial Area

Kirti Nagar Industrial Area-110015

Industrial

Hazardous Waste,
Effluent

37. Other (Scarp Market)

Arsenic, Cadmium, Lead

No

Yes

Delhi Pollution Control Committee,
Blacksmith InsOtute (IN- 1992)

ND-110-25

Najafgarh drain, Kakrola, New Delhi

Najafgarh drain, Kakrola, New Delhi-110078

Industrial

Effluent

Arsenic

No

Yes

Blacksmith Institute(IN-2006)

ND-110-26

Open land adjoining to 165, National
Capital Territory (Delhi)
Patparganj Industrial Area
Naraina industrial area, Phase 1-2,
South-West, NewDelhi

Open land adjoining to 165, National Capital
Mixed (Habitation
Not Known
Territory (Delhi) Patparganj Industrial Areasettlement, Industrial)
110091
Naraina industrial area, Phase 1-2, South-West, Industrial
Effluent
NewDelhi-110028

31. Electronic Industry,
26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments,
12- Metal surface treatment, such as etching, staining, polishing,
galvanising, cleaning, degreasing, plating, Heavy Industry (casting, rolling,
stamping) etc,
Not Known

Not Known

No

ND-110-28

Sarita Vihar, New Delhi

Sarita Vihar, New Delhi-110076

ND-110-29

Seelampur e-waste site, Shahadara,
East Delhi

Seelampur e-waste site, Shahadara, East Delhi- Mixed: Habitation
Hazardous Waste,
110053
settlement,Other
Effluent
(informal industrial
activity)
Open land adjoining to plot no. 36 A and 34 A, Mixed (Habitation
Not Known
National Capital Territory (Delhi) Rajasthan
settlement, Industrial)
Udyog Nagar Industrial Area-110033

155

National Capital Territory

156

157
158

159

160
ND-110-27
161

Mixed (Habitation
Effluent
settlement, Industrial)

162

163
ND-110-3
164
ND-110-34

Open land adjoining to plot no. 36 A
and 34 A, National Capital Territory
(Delhi) Rajasthan Udyog Nagar
Industrial Area
GTK Road industrial area- New Delhi

GTK Road industrial area- New Delhi-110033

Mixed (Habitation
Not Known
settlement, Industrial)

Confirmed
site*

Blacksmith Institute(IN-2626)

Delhi Pollution Control Committee
Yes

31. Electronic Industry,
26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments,
12- Metal surface treatment, such as etching, staining, polishing,
galvanising, cleaning, degreasing, plating, Heavy Industry (casting, rolling,
stamping) etc
21. Production and/or industrial use of paints, pigments lacquers,
varnishes, plastic and inks,
22. Production of plastic raw materials,
28. Production/formulation of drugs/pharmaceuticals & health care
product
9. Secondary production of lead

Cadmium, Lead, Chromium, Arsenic

No

Yes

Delhi Pollution Control committee,
Blacksmith Institute(IN-1991)

Mercury, Chromium, Cadmium, Lead, VOCs
(Chloroform, Dichloromethane,
Trichloroethene, Vinylchloride), Aromatic
Hydrocarbons (Toluene)

No

Yes

Blacksmith Institute (IN-2073)

Arsenic, Chromium. Lead

Yes

Blacksmith Institute(IN-2072)
Yes

Not Known

Not Known

No

Delhi Pollution Control Committee
Yes

Not Known

Not Known

No

Yes

165

List of Probably Contaminated sited
provided in DPCC Tender Document/
List of Hazardous Waste contaminated
Dumpsitres in the country by CPCB

ND-110-4
166
ND-110-5
167

ND-110-6
168
ND-110-7

Open land in front of 77, National
Capital Territory (Delhi)
SSI Industrial Area
Open land which is on back side of
Anuradha Petrol Pump and near to C32, Rajdhani roller fuor mill, National
Capital Territory (Delhi)
Lawrence road industrial area

Open land in front of 77, National Capital
Territory (Delhi) SSI Industrial Area-110033

Not known

Open land which is on back side of Anuradha
Petrol Pump and near to C-32, Rajdhani roller
fuor mill, National Capital Territory (Delhi)
Lawrence road industrial area-110035

Not known

Road side and in front of A-5, National
Capital Territory (Delhi)
Lawrence road industrial area
Bhalsawa Landfill, New Delhi

Road side and in front of A-5, National Capital Not known
Territory (Delhi) Lawrence road industrial area110035
Bhalsawa Landfill, New Delhi-110033
Other (MCD Dump
site)

Not Known

Between the Railway line and in front
of 17 Gali No. 3, National Capital
Territory (Delhi) Anand Parbat
Industrial Area

Between the Railway line and in front of 17 Gali Industrial
No. 3, National Capital Territory (Delhi) Anand
Parbat Industrial Area-110005

Hazardous Waste,
Effluent

Railway Land near 18/32, Gali No.5,
National Capital Territory (Delhi)
Anand Parbat Industrial
Area

Railway Land near 18/32, Gali No.5, National
Capital Territory (Delhi) Anand Parbat
Industrial Area-110005

Hazardous
Waste,Effluent

169
ND-110-8
170

ND-110-9
171

Not Known

Not Known

Not Known

No

Delhi Pollution Control Committee
Yes

Not Known

Not Known

Not Known

No

Delhi Pollution Control Committee
Yes

Industrial

Not Known

Not Known

No

Delhi Pollution Control Committee
Yes

Hazardous Waste

Muncipal Dumping

Lead, Cadmimum, Arsenic

No

Desktop Study done by Kadam
Yes

31. Electronic Industry,
26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments,
12- Metal surface treatment, such as etching, staining, polishing,
galvanising, cleaning, degreasing, plating, Heavy Industry (casting, rolling,
stamping) etc
31. Electronic Industry, 26. Production or industrial use of synthetic dyes,
dye-intermediates and pigments,
12- Metal surface treatment, such as etching, staining, polishing,
galvanising, cleaning, degreasing, plating, Heavy Industry (casting, rolling,
stamping) etc
37. Other (sodium dichromate, Potassium dichromate and sodium
sulphate)

Lead, Cadmimum, Arsenic

No

Yes

Delhi Pollution Control Committee

Hexavalent Chromium, Chromium

Yes

Yes

List Of Hazardous Waste Contaminated
Dump Sites In The Country By CPCB

Blacksmith Institute (IN-1997)

Lead, Cadmimum, Arsenic

No

Yes

Delhi Pollution Control Committee
Blacksmith Institute (IN-1997)

OR- 769-3

Konark Crome Chemicals & Lotus
Konark Crome Chemicals & Lotus Chemicals
Chemicals (Closed) RKL-III , Rourkela (Closed) RKL-III , Rourkela Pincode -769001

Waste land

Hazardous Waste

OR-754-1

Paradip ,Orissa

Paradip ,Orissa-pincode-754142

Industrial

Hazardous Waste

18. Production of nitrogenous and complex fertilizers
37. Other (Di Ammonia Phosphate, Sulphuric acid, phosphoric acid)

Fluoride, Phosphate, Chloride

Yes

Yes

SPCB & CPCB

OR-755-1

Sukinda, Orissa

Sukinda, Orissa-755018

Industrial (Mining)

Hazardous waste

37.Other (production of chrome Salts)

Hexavalent Chromium

No

Pending

Blacksmith (IN- 94)

172

173

174

Major source of information (Institutions)
which have appointed the site as a
"Probably contaminated site"

Appendix J List of 320 probably contaminated sites (updated 21 December 2015)
State

Serial
number

Site ID

Site Name

Address

OR-757-1

Site KCL I, , Inside the premises of M/s
KCL near H2SO4 Tank

OR-757-2

Site KCL II, Inside the premises of M/s
KCL near Gate, Mayurbhanj Orissa

OR-757-3

Site KCL III, ,Inside the premises of M/s
KCL inside drier room, Mayurbhanj
Orissa
Site KCL IV, outside the premises of
M/s KCL near Northern BoundaryMayurbhanj Orissa

175

176

177
OR-757-4
178

Land use (current)

Type of
contamination "

"Industrial processes" which caused the contamination

Contaminants of Concern

Site KCL I, , Inside the premises of M/s KCL near Industrial
H2SO4 Tank; Mayurbhanj Orissa - Pincode
757043
Site KCL II, Inside the premises of M/s KCL near Industrial
Gate, Mayurbhanj Orissa-757043

Hazardous Waste

37. Other (Basic Chrome Sulphate)

Chromium

Yes

Yes

Hazardous Waste

37.Other (production of chrome metal and chromium)

Chromium

Yes

Yes

Site KCL III, ,Inside the premises of M/s KCL
inside drier room, Mayurbhanj Orissa- 757043

Industrial

Hazardous Waste

37. Other (Basic Chrome Sulphate)

Chromium

Yes

Yes

Site KCL IV, outside the premises of M/s KCL
near Northern Boundary- Mayurbhanj Orissa757043

Industrial

Hazardous Waste

37. Other (Basic Chrome Sulphate)

Chromium

Yes

Yes

Hazardous Waste

37. Other (Basic Chrome Sulphate)

Chromium

Yes

Yes

Major source of information (Institutions)
which have appointed the site as a
"Probably contaminated site"
Included in National List of Hazardous
Waste Contaminated Dump Sites in the
Country By CPCB
Included in National List of Hazardous
Waste Contaminated Dump Sites in the
Country By CPCB
Included in National List of Hazardous
Waste Contaminated Dump Sites in the
Country By CPCB
Included in National List of Hazardous
Waste Contaminated Dump Sites in the
Country By CPCB

Site KCL V, outside the premises of M/s Site KCL V, outside the premises of M/s KCL
KCL near main Gate; Mayurbhanj Orissa near main Gate; Mayurbhanj Orissa-757043

Industrial

OR-757-6

Site ECFC-I Mayurbhanj, Orissa

Site ECFC-I Mayurbhanj, Orissa-757043

Other (Not in use and Hazardous Waste
demolised building)

37. Other(Single Super Phosphate fertilizer, Sulphuric Acid)

Fluoride, Vanadium

Yes

Yes

OR-757-7

Site ECFC-II Mayurbhanj, Orissa

Site ECFC-II Mayurbhanj, Orissa-757043

Other (Not in use and Hazardous Waste
demolised building)

37. Other(Single Super Phosphate fertilizer, Sulphuric Acid)

Fluoride, Vanadium

Yes

Yes

OR-759-1

Site NALCO-I, M/sNational Aluminum
Co. Products, Angul

Site NALCO-I, M/sNational Aluminum Co.
Products, Angul ,759122

Waste land

Hazardous Waste

11. Production of primary aluminium

Flouride, Cyanide

Yes

Yes

OR-759-2

ORICHEM abandoned site, Talcher,
Orissa-

South Balanda ORICHEM abandoned site,
Talcher-759107

Industrial

Hazardous Waste

37. Other (sodium dichromate and basic chrome salts)

Hexavalent Chromium

Yes

Yes

OR-759-3

Site NALCO-II,M/sNational Aluminum
Co. Products, Angul

Site NALCO-II,M/sNational Aluminum Co.
Products, Angul ,759122

Wasteland

Hazardous Waste

11. Production of primary and secondary aluminium

Flouride, Cyanide

Yes

Yes

OR-759-5

Ash Pond Contaminated Sites of CPP,
NALCO, Orissa,M/sNational Aluminum
Co. Products, Angul
Site NALCO-III,M/sNational Aluminum
Co. Products, Angul

Ash Pond Contaminated Sites of CPP, NALCO,
Orissa,M/sNational Aluminum Co. Products,
Angul ,759122
Site NALCO-III,M/sNational Aluminum Co.
Products, Angul ,759122

Industrial

Hazardous waste

37.Other (Power Plant)

Cadmium

No

Yes

Other (dumpsite with Hazardous Waste
shed)

11. Production of primary and secondary aluminium

Flouride, Cyanide

OR-759-6

Brahamani Nandira River Polluted
Sites, Angul, Orissa

Brahamani Nandira River Polluted Sites, Angul759122

Water bodies

Hazardous waste

Chromium

No

Pending

OR-759-10

Girang & Kulad Villages, NALCO, Angul, Girang & Kulad Villages, NALCO, Angul-759122
Orissa

Industrial

Hazardous waste

Fluorides

No

Yes

National list Of Hazardous Waste
Contaminated Dump Sites In The Country
By CPCB

OR-759-7

Kandsar & Karaberini Sites, NALCO,
Angul, Orissa

Kandsar & Karaberini Sites, NALCO, Angul759122

Industrial

Hazardous waste

Cadmium

No

Yes

National list Of Hazardous Waste
Contaminated Dump Sites In The Country
By CPCB

OR-759-8

Koniabera Site, Angul, Orissa

Koniabera Site, Angul-759122

Habitation settlement Hazardous waste

Cadmium

No

Pending

Blacksmith Institute(IN-1938)

OR-759-9

Tentulei Common Polluted Site, Angul, Tentulei Common Polluted Site, Angul-759122
Orissa

Habitation settlement Hazardous waste

Fluorides

No

Pending

Blacksmith Institute(IN-1941)

OR-761-1

Dumpsite JCL-I|

Dumpsite JCL-I| Jayashree Chemicals-761025

Industrial

Hazardous Waste

12- Metal surface treatment, such as etching, staining, polishing,
galvanising, cleaning, degreasing, plating, etc.,
10. Production and/or industrial use of cadmium and arsenic and their
compounds,
8. Secondary production copper,
6. Secondary production and/or industrial use of zinc
37.Other(Power Plant),
37 others (coal mining)
12- Metal surface treatment, such as etching, staining, polishing,
galvanising, cleaning, degreasing, plating, etc.,
10. Production and/or industrial use of cadmium and arsenic and their
compounds,
8. Secondary production copper,
6. Secondary production and/or industrial use of zinc
12- Metal surface treatment, such as etching, staining, polishing,
galvanising, cleaning, degreasing, plating, etc.,
10. Production and/or industrial use of cadmium and arsenic and their
compounds,
8. Secondary production copper,
6. Secondary production and/or industrial use of zinc
12- Metal surface treatment, such as etching, staining, polishing,
galvanising, cleaning, degreasing, plating, etc.,
10. Production and/or industrial use of cadmium and arsenic and their
compounds,
8. Secondary production copper,
6. Secondary production and/or industrial use of zinc
12- Metal surface treatment, such as etching, staining, polishing,
galvanising, cleaning, degreasing, plating, etc.,
10. Production and/or industrial use of cadmium and arsenic and their
compounds,
8. Secondary production copper,
6. Secondary production and/or industrial use of zinc
37. Other(Power Plant)
16. Production of caustic soda and chlorine

Mercury

Yes

Yes

Included in National List of Hazardous
Waste Contaminated Dump Sites in the
Country By CPCB

Dumpsite JCL-II Jayashree Chemicals-761025

Hazardous Waste

16. Production of caustic soda and chlorine

Mercury

Yes

Yes

Included in National List of Hazardous
Waste Contaminated Dump Sites in the
Country By CPCB

Hazardous Waste

16. Production of caustic soda and chlorine,
37.Other(Chlor-Alkali production)

Mercury

Yes

Yes

Hazardous waste

11. Production of primary and secondary aluminium)

Copper, Lead, Zinc, VOCs(Trichloroethane,
Trichloroethene, Vinylchloride), Aromatic
Hydrocarbons (Xylene)

No

Pending

Included in National List of Hazardous
Waste Contaminated Dump Sites in the
Country By CPCB
Blacksmith Institute(IN-2209)

180

181

182

183

184

185
OR-759-4
186

187

Orissa

Confirmed
site*

OR-757-5
179

188

189

190

191

192

Yes,7.08.2013 Yes

Jayashree Chemicals, Ganjam
OR-761-2

OR-761-3

Dumpsite JCL-III
Jayashree Chemicals, Ganjam

Dumpsite JCL-III Jayashree Chemicals-761025

Other (Soil has been
dumped for
extension of the
industry)
Other (Dumping)

OR-766-1

Lanjigarh, Kalahandi, Orissa

Lanjigarh, Kalahandi-766027

Industrial

193

Dumpsite JCL-II
Jayashree Chemicals, Ganjam

194

195

Site Inspection
performed

Included in National List of Hazardous
Waste Contaminated Dump Sites in the
Country By CPCB
Included in National List of Hazardous
Waste Contaminated Dump Sites in the
Country By CPCB
Included in National List of Hazardous
Waste Contaminated Dump Sites in the
Country By CPCB
Included in National List of Hazardous
Waste Contaminated Dump Sites in the
Country By CPCB
National list Of Hazardous Waste
Contaminated Dump Sites In The Country
By CPCB
Included in National List of Hazardous
Waste Contaminated Dump Sites in the
Country By CPCB
List Of Hazardous Waste Contaminated
Dump Sites In The Country By CPCB
Included in National List of Hazardous
Waste Contaminated Dump Sites in the
Country By CPCB
Blacksmith Institute(IN-1973)

Appendix J List of 320 probably contaminated sites (updated 21 December 2015)
State

Serial
number

Site ID

Address

Land use (current)

Type of
contamination "

"Industrial processes" which caused the contamination

Contaminants of Concern

Industrial

Hazardous Waste

11. Production of primary and secondary aluminium)

Fluoride, Cyanide

Yes

Yes

OR-768-2

Site INDAL-II (M/s Indian Aluminium
Company Limeted ), HINDALCO,
Hirakud, Sambalpur
Site INDAL-III (M/s Indian Aluminium
Company Limeted), HINDALCO,
Hirakud, Sambalpur
Brajrajnagar, Ib Valley, JharsugudaOrissa
Konark Crome Chemicals & Lotus
Chemicals (Closed) Site RKL-I

Site INDAL-II (M/s Indian Aluminium Company
Limeted ) HINDALCO, Hirakud-768212

Industrial

Hazardous Waste

11. Production of primary and secondary aluminium)

Fluoride, Cyanide

Yes

Yes

Site INDAL-III (M/s Indian Aluminium Company
Limeted), Hirakud-768212

Industrial

Hazardous Waste

11. Production of primary and secondary aluminium)

Fluoride, Cyanide

Yes

Yes

Brajrajnagar, Ib Valley-768201

Habitation settlement Hazardous waste

Konark Crome Chemicals & Lotus Chemicals (Cl- Industrial
769001

OR-769-2

Konark Crome Chemicals & Lotus
Chemicals (Closed) Site RKL-II

OR-769-4

OR-768-3
198
OR-768-4

37. Other (Minig and Ore Processing)

Lead, Cadmim, Nickel

No

Pending

Hexavalent Chromium, Chromium

Yes

Yes

Konark Crome Chemicals & Lotus Chemicals
(Clo-769001

Habitation settlement Hazardous Waste

37. Other (sodium chromate and sodium sulphate)

Hexavalent Chromium, Chromium

Yes

Yes

Konark Crome Chemicals & Lotus
Chemicals (Closed) Site RKL-IV

Konark Crome Chemicals & Lotus Chemicals
(Clos-769001

Industrial

Hazardous Waste

37. Other (sodium chromate and sodium sulphate)

Hexavalent Chromium, Chromium

Yes

Yes

PB-141-1

Buddha Nullah, Ludhiana, Punjab

Buddha Nallah, Near Central jail, Ludhiana141001

Water bodies

Effluent, MSW
dumping

29 Production and formulation of pesticides including stock-piles
26 Production or industrial use of synthetic dyes, dye-intermediates and
pigments
24 Production of canvas and textiles
12 Metal surface treatment, such as etching, staining, polishing,
galvanising, cleaning, degreasing, plating, etc.
37 Other (Chemical Manufacturing and Sewage Treatment Plant)

Nickel, Cadmium, Lead, Pesticides

Yes

Yes

PB-141-5

Tajpur road MSW Sumpsite, Ludhiana

Tajpur road MSW Sumpsite, Ludhiana-141401

Other (MSW
dumpsite)

Municipal Solid Waste 37. Other (Municpal Dump site)

Yes

Yes

Included in National List of Hazardous
Waste , Approved by Moef in minutes of
meeting from TEP meeting 21 April 2014/
National list from CPCB

PB-141-6

Hambran Road Msw DumpSite,
Ludhiana

Hambran Road Msw DumpSite, Ludhiana141110

Other (closed MSW
dump site

Municipal Solid Waste 37. Other (Municpal Dump site)

Nickel, Heavy Metals, Oil/fuel
Hydrocarbons (TPH), Pesticide residue,
PAH, Phenolic compounds, Nitrate,
Sulphate, Phosphate, Ammonia, Chloride,
Potassium
Nickel, Heavy Metals, Pesticide residue,
PAH components, Phenolic compounds,
Nitrate, Sulphate, Phosphate, Ammonia,
Chloride, Potassium

Yes

Yes

Included in National List of Hazardous
Waste , Approved by Moef in minutes of
meeting from TEP meeting 21 April 2014/
National list from CPC

PB-144-1

Kala Sanghia Drain, Jalandhar, Punjab

Kala Sanghia Drain, Jalandhar, Punjab-144623

Water bodies

Effluent

Blacksmith (IN-1865)

PB-144-2

PSIEC Leather Complex, Jalandhar,
Punjab
Basti Sheikh, Jalandhar

PSIEC Leather Complex, Jalandhar, Punjab
144201
Basti Sheikh, Jalandhar-144002

Industrial

Ajnali Village, Mandi Gobindgarh,
Punjab.

Ajnali Village, Mandi Gobindgarh, Punjab.147301

201

202

203

204

Punjab

205

PB-144-4
208

PB-147-3

Pesticides, Acidic Chemicals, Mercury, Lead,
Zinc
Chromium

Industrial

Hazardous Waste

12- Metal surface treatment, such as etching, staining, polishing,
galvanising, cleaning, degreasing, plating, etc.

Lead, Cadmium, Oil/fuel Hydrocarbons
(TPH), Other Heavy Metals (from Coke, Fly
Ash)

Industrial

Air

12- Metal surface treatment, such as etching, staining, polishing,
galvanising, cleaning, degreasing, plating, etc.
37. Other (Manufacturing of H-acid and G-acid)

Arsenic

No

Yes

PPCB

Phenol

Yes

Yes

Approved by Moef in minutes of meeting
from TEP meeting 21 April 2014/ National
list from CPC Study done by Thapar
University.

Mixed (Habitation
settlement,
Commercial, Landfill)

PB-147-5

Nasrali Village, Mandi Gobindgarh

Nasrali Village, Mandi Gobindgarh-147301

PB-148-1

Mahaluxmi OrgoChemical
Industries, Nabha
Road, Bhawanigarh,
Sangrur

Mahaluxmi OrgoChemical, Industries, Nabha
Agricultural land
Road, Bhawanigarh, District Sangrur, Punjab. @
1 Km before Toll Tax, Pincode 148026

Hazardous Waste,
Effluent

RJ-306-1

Jaitpur Village, Rohat Block, Pali,
Rajasthan

Jaitpur Village, Rohat Block, Pali, Rajasthan306421

RJ-313-5

Ramky waste management , Udaipur

RJ-313-8

Zawar Mines, Udaipur, Rajasthan

Ramky waste management , Udaipur
Rajasthan 313004
Zawar Mines, Udaipur, Rajasthan 313901

RJ-301-2

M/S Puransons, RIICO Industrial Area,
Bhiwadi, Alwar District, Rajasthan

M/S Puransons, RIICO Industrial Area, Bhiwadi, Industrial
Alwar District, Rajasthan-301019

RJ-302-1

Amanishah nalla, Sanganer Indutrial
Area, Jaipur
Malvia Nagar Industrial Area, Jaipur
City, Rajasthan
Bhilwara textile, Kothari river,
Rajasthan

Amanishah nalla, Sanganer Indutrial Area,
Jaipur Rajasthan 302011
Malvia Nagar Industrial Area, Jaipur City,
Rajasthan-302017
Bhilwara textile, Kothari river, Rajasthan311001

211

212

214

Heavy Metals, Pesticide residue, PAH
components, Phenolic compounds,
Nitrate, Sulphate, Phosphate, Ammonia,
Chloride, Potassium

No

Yes

Yes

Yes

Blacksmith Institute (IN-2261)

Yes

Yes

Included in National List of Hazardous
Waste ,Approved by Moef in minutes of
meeting from TEP meeting 21 April 2014/
National list from CPC

Yes #

Black smith Institute(IN-1680)
Information collected from Regional Office
PPCB
Black smith Institute(IN-1680)
Information collected from Regional Office
PPCB

Yes **

Mixed (Habitation
settlement,&
industrial)
Other (TSDF, Site)

Effluent

24. Production of canvas and textiles

Arsenic

No

Pending

Blacksmith Institute (IN-1300)

Hazardous Waste

Nickel, Chromium and Cadmium, Lead ,
Copper , Iron , Zinc
Arsenic

Pending

Hazardous Waste

36. Hazardous waste treatment processes, e.g. incineration, distillation,
separation and concentration techniques
Mining -zinc and lead

No

Industrial

No

Pending

Discussion of Kadam Coordinator with
Regional office, Udaipur
Black Smith Institute (IN-2089)

Lead

No

Pending

Annual report (2005-06) Central Pollution
Control Board;
Blacksmith Institute (IN-1834)

Effluent

Water Bodies

Effluent

28. Production/formulation of drugs/pharmaceuticals & health care
product,
31. Electronic Industry,
22. Production of plastic raw materials,
12- Metal surface treatment, such as etching, staining, polishing,
galvanising, cleaning, degreasing, plating, etc.
9. Secondary production of lead
24. Production of canvas and textiles

Hexavalent Chromium

Yes

Yes #

Blacksmith Institute (IN-1927)

Industrial

Effluent

Not known

Chromium

No

Pending

Blacksmith Institute(IN-2010)

Mixed (Habitation
settlement,&
industrial)

Effluent

24. Production of canvas and textiles

Chromium

No

Pending

Blacksmith Institute(IN-2383)

215

216

Rajasthan

217

RJ-302-2
RJ-311-1

218

Included in National List of Hazardous
Waste Contaminated Dump Sites in the
Country By CPCB
Included in National List of Hazardous
Waste Contaminated Dump Sites in the
Country By CPCB
Included in National List of Hazardous
Waste Contaminated Dump Sites in the
Country By CPCB
Kadam environmental consultants
Blacksmith Institute (IN-1679)

26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments,30. Leather tanneries
Hazardous Waste,
30. Leather tanneries
Effluent
Municipal Solid Waste 37. Other (Municpal Dump site)

209

213

Included in National List of Hazardous
Waste Contaminated Dump Sites in the
Country By CPCB
Included in National List of Hazardous
Waste Contaminated Dump Sites in the
Country By CPCB
Included in National List of Hazardous
Waste Contaminated Dump Sites in the
Country By CPCB
Brajrajnagar, Ib Valley, Jharsuguda-Orissa

37. Other (sodium chromate and sodium sulphate)

200

210

Major source of information (Institutions)
which have appointed the site as a
"Probably contaminated site"

Hazardous Waste

OR-769-1

207

Confirmed
site*

Site INDAL-I (M/s Indian Aluminium
Site INDAL-I (M/s Indian Aluminium Company
Company Limeted),HINDALCO Hirakud Limeted), Hirakud-768212

197

206

Site Inspection
performed

OR-768-1
196

199

Site Name

Appendix J List of 320 probably contaminated sites (updated 21 December 2015)
State

Serial
number

Site ID

Site Name

Address

Land use (current)

Type of
contamination "

"Industrial processes" which caused the contamination

Contaminants of Concern

Site Inspection
performed

Confirmed
site*

Major source of information (Institutions)
which have appointed the site as a
"Probably contaminated site"

RJ-313-1

Village Bichhadi, Block Girva, Rajasthan Village Bichhadi, Block Girva, Rajasthan-313024 Industrial

Hazardous Waste

17. Production of mineral acids, 26. Production or industrial use of
synthetic dyes, dye-intermediates and pigments, 18. Production of
nitrogenous and complex fertilizers

Arsenic, Cadmium, Cr- total, Cr VI, Lead,
Mercury, zinc, copper

Yes

Yes

RJ-313-6

Mewar Industrial area, University New Mewar Industrial area, University New Campus Mixed (Industrial,
Campus Road, Udaipur, Rajasthan
Road, Udaipur, Rajasthan-313001
Habitation
settlement)

Hazardous Waste

29. Production, andformulation of pesticides including stock-piles,
37. Others (Mining,Zinc smelter, factories, phosphate fertilizer factories)

Lead, Copper, Nickel, Zinc

No

Pending

Blacksmith Institute(IN-2035)

RJ-313-7

Rajpur Dariba mines,DistrictRajasmand,Rajasthan
Sokarna village, Balotra, Rajasthan

Rajpur Dariba mines,DistrictRajasmand,Rajasthan-313324
Sokarna village, Balotra, Rajasthan-344022

Industrial

Hazardous Waste

Mining -zinc and lead

Lead

No

Pending

Blacksmith Institute(IN-2424)

Mixed (Industrial,
Habitation
settlement)

Effluent

26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments

Asbestos, Aromatic Hydrocarbons
(Benzene, Toluene), Benzidine,
VOCs(Trichloroethene, Vinylchloride),
Phenol , Chromium, Lead, Zinc,

No

Pending

Centre for Environment Education (CEE), BI

TN-600-1

Peranampattu Pond Site, Vellore
Tamilnadu
Manali, Chennai, Tamil Nadu

Peranampattu Pond Site, Vellore Tamilnadu632001
Manali, Chennai, Tamil Nadu-600068

TN-600-2

Perumgudi, Chennai

Perumgudi, Chennai-600035

219

Included in National List of Hazardous
Waste Contaminated Dump Sites in the
Country By CPCB
Rajasthan Pollution Control Board

220

221

RJ-344-1
222

223

TN-632-16

224

Water bodies

Effluent

30. Leather tanneries

Chromium

No

Pending

Blacksmith Institute(IN-2107)

Mixed (Industrial,
Habitation
settlement)

Air

13. Production of iron and steel,
14. Hardening of steel,
4. Petroleum refining/re-processing of used oil/recycling of waste oil, 18.
Production of nitrogenous and complex fertilizers

Sulfur Dioxide

No

Pending

Blacksmith Institute(IN-1100)

Other (MSW Landfill
site)

Municipal Solid Waste 37. Others (Muncipal Soild Waste Dumping)

No

Pending

Centre for water resources, Anna
University, Chennai

Mercury

Yes

Yes #

Black Smith Institute(IN-1099), Kadam

Mercury

Yes

Yes

List Of Hazardous Waste Contaminated
Dump Sites In the Country By CPCB

Nitrate, Silica, Chromium, Nickel, Copper,
Copper Cadmium, Zinc, Chloride, Sulphate

225

TN-607-1

Eachangadu, Cuddalore, Tamil Nadu,

Eachangadu, Cuddalore, Tamil Nadu, 607001

Waste Land

Hazardous Waste

TN-624-1

Hindustan Unilever Ltd , Kodaikanal
,Tamil Nadu

Hindustan Unilever Ltd , Kodaikanal ,Tamil
Nadu 624103

Industrial

Hazardous Waste

Tamil Nadu

226

21. Production and/or industrial use of paints, pigments lacquers,
varnishes, plastic and inks,
24. Production of canvas and textiles,
26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments,
28. Production/formulation of drugs/pharmaceuticals & health care
product
37. Other( Thermometer manufacturing)

227

Kadam, CPCB, MoEF

TN-631-2

Karunguri Village, Kancheepuram,
Tamil Nadu

TN-631-3

Kancheepuram, Tamil Nadu

TN-631-4

Tirukalimedu Village,
Kanchipuram,Tamil Nadu

TN-632-1

TN-632-6

Plot No. 25 of SIPCOT industrial estate
along the NH4, Ranipet , Tamil Nadu
(Waste dumped in front and back of
TCCL premises.)
Walajapet Lake Water Polluted Site,
Vellore, Tamilnadu
Vallayambattu, Vadiumbadi, Vellore,
Tamilnadu
Ranipet, Tamilnadu

TN-640-1

Tirupur, Tamil Nadu

UP- 201-1

Sahibabad Industrial Area

Sahibabad Industrial Area Uttar Pradesh 201010 Mixed (Industrial and Effluent
Habitation
settlement)

UP-201-2

Bhuapur Village, Kaushambhi,
Gaziabad, Uttar Pradesh

Bhuapur Village, Kaushambhi, Gaziabad, Uttar
Pradesh-201010

Mixed
Effluent
(Industrial,Habitation
settlement)

UP-201-3

Industrial Area Meerut Road,
Ghaziabad, Uttar Pradesh

Industrial Area Meerut Road, Ghaziabad, Uttar
Pradesh201003

Industrial

228

229

230

231

232
233

TN-632-25
TN-632-3

234

Karunguri Village, Kancheepuram, Tamil Nadu631501

Mixed (Industrial,
Hazardous waste
Habitation
settlement)
Kancheepuram, Tamil Nadu-631501
Mixed (Industrial and Hazardous waste
Habitation
settlement)
Tirukalimedu Village, Kanchipuram,Tamil Nadu- Mixed (Industrial and Hazardous waste
631501
Habitation
settlement)
Plot No. 25 of SIPCOT industrial estate along
Other ( Dumpsite)
Hazardous Waste
the NH4, Ranipet , Tamil Nadu (Waste dumped
in front and back of TCCL premises.) pincode632401
Walajapet Lake Water Polluted Site, Vellore,
Water bodies
Hazardous Waste
Tamilnadu-632513
Vallayambattu, Vadiumbadi, Vellore,
Other (CETP and
Hazardous Waste
Tamilnadu Pincode -632513
Sludge Dump Site)
Ranipet, Tamilnadu-632401
Mixed (Industrial and Hazardous Waste
Habitation
settlement)
Tirupur, Tamil Nadu
Industrial
Effluent

235

236

237

238

Hazardous Waste,
Effluent

28. Production/formulation of drugs/pharmaceuticals & health care
product

Lead

No

Pending

Blacksmith Institute (IN-2331)

31. Electronic Industry,
24. Production of canvas and textiles

Lead

No

Pending

Blacksmith Institute (IN-2332)

30. Leather tanneries,
26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments
37. Other (chemical manufacturing)

Lead

No

Pending

Blacksmith Institute(IN-2296)

Chromium, Hexavalent Chromium

Yes

Yes

List Of Hazardous Waste Contaminated
Dump Sites In The Country By CPCB

30. Leather tanneries

Chromium

No

Pending

Blacksmith Institute(IN-2108)

30. Leather tanneries,
37. Other (CETP)
37. Other (chemical manufacturing)

Chromium, Hexavalent Chromium

Yes

Yes #

Chromium

No

Pending

Tamil Nadu Pollution Control Board,
Blacksmith Institute
Blacksmith Institute (IN-2372)

24. Production of canvas and textiles,
26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments
37. Other (temporarily storage of hazardous waste e.g. production of
rubber, electrical components, dyes, oil sludge, electric cables aluminium
sludge and lube oil etc., Heavy Metal- Casting and Rolling)

Chlorine, Sulphate, Manganese

Yes

Yes #

Kadam Co-ordinator

Chromium, other Heavy Metals

Yes

Yes #

Blacksmith Institute (IN-2152
Kadam Environment Consultant

26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments,
12- Metal surface treatment, such as etching, staining, polishing,
galvanising, cleaning, degreasing, plating, etc.
20. Production and/or industrial use of solvents,
21. Production and/or industrial use of paints, pigments lacquers,
varnishes, plastic and inks,
26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments,
37. Other (Heavy Metal Industry),
12- Metal surface treatment, such as etching, staining, polishing,
galvanising, cleaning, degreasing, plating, etc.

Hexavalent Chromium, Chromium

No

Yes

Blacksmith Institute (IN-1039)

Hexavalent Chromium, Chromium

No

Yes

Blacksmith Institute (IN-2177)

Appendix J List of 320 probably contaminated sites (updated 21 December 2015)
State

Serial
number

Site ID

Site Name

Address

Land use (current)

Type of
contamination "

"Industrial processes" which caused the contamination

Contaminants of Concern

UP-201-9

Lohia Nagar C Block, Ghaziabad

Lohia Nagar C Block, Ghaziabad-201003

Mixed
(Industrial,Habitation
settlement)

Hazardous Waste

Hexavalent Chromium, Chromium

Yes

Yes

Information given by CPCB
Information has been given by Mr TU Khan
Regional Officer UPPCB, Kanpur,

UP-224-1

Devri Village, Moradabad

Village-Devri, Tehsil Billari Dist. Moradabad
(U.P.) 244001

Habitation settlement Effluent

Lead

No

Pending

Blacksmith Institute (IN-1468)

UP-224-2

Karula Nala(Drain), Moradabad

Karula Nala (Drain), Moradabad, Uttar Pradesh
Pin 244001

Water bodies

Chromium

No

Pending

Blacksmith Institute (IN-1467)

UP-204-1

Shakti Nagar, Aligarh

Yes

Yes #

Blacksmith Institute (IN-1620)

Motipur Village, Chakeri Ward, Near
Jajmau Industrial Area, Kanpur

Shakti Nagar, Gullar Road, Aligarh, Uttar
Pradesh
Motipur Village, Chakeri Ward, Near Jajmau
Industrial Area, Kanpur-208010

Chromium, Lead, Cadmium, Arsenic

UP-208-10

20. Production and/or industrial use of solvents,
21. Production and/or industrial use of paints, pigments lacquers,
varnishes, plastic and inks,
26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments,
37. Other (Heavy Metal Industry),
12- Metal surface treatment, such as etching, staining, polishing,
galvanising, cleaning, degreasing, plating, etc.
32. Pulp & Paper Industry
26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments
12- Metal surface treatment, such as etching, staining, polishing,
galvanising, cleaning, degreasing, plating, etc.
12- Metal surface treatment, such as etching, staining, polishing,
galvanising, cleaning, degreasing, plating, etc. (Brassware and Steelware
industries )
12- Metal surface treatment, such as etching, staining, polishing,
galvanising, cleaning, degreasing, plating, etc.
30. Leather tanneries

Hexavalent Chromium

No

Pending

Blacksmith Institute ( IN-1867)

UP-208-12

Tejab Mill Campus, Anwarganj, Kanpur Tejab Mill Campus, Anwarganj, Kanpur- 208003 Habitation settlement Hazardous Waste

17. Production of mineral acids

Hexavalent Chromium, Chromium, Sulphide

Yes

Yes

Kadam Environment Consultants,

UP-208-13

Bharat Oil and Waste Management,
Kanpur
Jajmau Industrial Area, Kanpur

239

240

241
242
243

Effluent

Habitation settlement Effluent
Habitation settlement Effluent, Hazardous
Waste

Site Inspection
performed

Confirmed
site*

244

245
246

Blacksmith Institute (IN-893)

UP-208-14
UP-208-15

Bharat Oil and Waste Management, Kanpur208024
Jajmau Industrial Area, Kanpur, Uttar Pradesh208010
Khanchandrapuri, Rania Kanpur Dehat Khanchandrapuri,Rania Kanpur Dehat Uttar
Pradesh-209304

Industrial

Hazardous Waste

Not Known

Not Known

No

Yes

Regional Officer, Kanpur

Industrial

30. Leather tanneries

Chromium, Barium, Copper, Lead
,Strontium,Vanedium ,Zinc
Chromium, Cadmium, Heavy metals

No

Yes

Blacksmith Institute ( IN-1979)

Agricultural land

Effluent, Hazardous
Waste
Hazardous Waste

Yes

Yes

List Of Hazardous Waste Contaminated
Dump Sites In The Country By CPCB
– site no. 23

Other (TSDF)

Hazardous Waste

Mixed (Industrial,
Habitation
settlement)
Mixed (Industrial,
Habitation
settlement)

Hazardous Waste

36. Hazardous waste treatment processes, e.g. incineration, distillation,
separation and concentration techniques
37. Other (Basic chrome sulphate)

Hexavalent Chromium, Chromium, Arsenic,
Cadmium
Hexavalent Chromium, Chromium, Zinc,
Sulfate,

Waste land

Hazardous Waste

30. Leather tanneries,
26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments,
24. Production of canvas and textiles,
17. Production of mineral acids,
37. Other (Chromium sulphate manufacturing)
30. Leather tanneries;
24. Production of canvas and textiles,
26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments,
18. Production of nitrogenous and complex fertilizers

37. Other (Basic chrome sulphate)

247

248

UP-208-2
UP-208-3

Rooma-Treatment Storage Disposal
Facility, Kanpur
Nauriaya Kheda Kanpur

Rooma-Treatment Storage Disposal Facility,
Kanpur-208001
Nauriaya Kheda Kanpur -208022

UP-208-4

Juhi Baburaiya (Rakhi Mandi), Kanpur

Juhi Baburaiya (Rakhi Mandi), Kanpur-208003

UP-208-5

Panki Industrial Area, Kanpur

Panki Industrial Area, Kanpur208022

249

250

Hazardous Waste

251

Uttar Pradesh

Blacksmith Institute (IN-2017)

Yes

Chromium , Heavy metals

Yes

Yes

List Of Hazardous Waste Contaminated
Dump Sites In The Country By CPCB – site
no 20
List Of Hazardous Waste Contaminated
Dump Sites In The Country By CPCB
(Ten priority sites List) –site no. 21

Chromium, Lead, Zinc, Fluoride, Nitrate,
Sulphate

Yes

Yes

List Of Hazardous Waste Contaminated
Dump Sites In The Country By CPCB – site
no. 22
UPPCB, Lucknow, Indian Institute of
toxicology, Lucknow

Shivnathpura, Rania , (Kanpur Dehat) Ramabai
Ngar, Kanpur, Uttar Pradesh-209304

Agricultural land

Hazardous Waste

37. Other (Basic chrome sulphate)

Chromium, Cadmium, Heavy metals

Yes

Yes

Kadam Environment Consultants

UP-208-9

Wajidpur, Kanpur

Wajidpur, Kanpur, Uttar Pradesh-208010

Mixed (Industrial,
Habitation
settlement)

Hazardous Waste

Hexavalent Chromium, Chromium

No

Yes

Blacksmith Institute (IN-936)

UP-209-1

Magarwara Industrial Area, Unnao

Magarwara Industrial Area, Unnao, Uttar
Pradesh

Industrial

Effluent, Hazardous
Waste

23. Production and/or industrial use of glues, cements, adhesive and
resins,
30. Leather tanneries,
21. Production and/or industrial use of paints, pigments lacquers,
varnishes, plastic and inks,
20. Production and/or industrial use of solvents
30. Leather tanneries

Chromium, Barium, Copper, Lead ,
Strontium, Vanedium, Zinc

No

Yes

Blacksmith Institute (IN-2018)

UP-209-2

Shivnagar Colony, Unnao

Shivnagar Colony, Unnao- 209862

Hazardous Waste

30. Leather tanneries

Chromium, Arsenic, Fluoride

No

Yes

Blacksmith Institute (IN-937)

UP-211-1

Hindustan Laboratories, UPSIDC,
Industrial Area, Naini, Allahabad

Hindustan Laboratories, UPSIDC, Industrial
Area, Naini, Allahabad-211008

Mixed (Industrial,
Habitation
settlement)
Industrial

Hazardous Waste

Not Known

Not Known

No

Yes

Blacksmith Institute (IN-2617)

UP-212-1
UP-212-2
UP-212-3

Ashapur Village, Fatehpur
Gudhrauly Village, Fatehpur
Ranipur Village, Fatehpur

Ashapur Village, Fatehpur- 212631
Gudhrauly Village, Fatehpur-212601
Ranipur Village, Fatehpur pincode-212641

Agricultural land
Agricultural land
Agricultural land

Hazardous Waste
Hazardous Waste
Hazardous Waste

37. Other (Mixed Industries)
37. Other (Mixed Industries)
37. Other (Mixed Industries)

Chromium
Chromium
Chromium

No
No
No

Yes
Yes
Yes

Blacksmith Institute (IN-2021)
Blacksmith Institute(IN-2022)
Blacksmith Institute (IN-2020)

UP-221-1

Babusarai, District Bhadohi

Babusarai, District Bhadohi-Uttar Pradesh 221314

Effluent,Hazardous
waste

37. Other(Carpet manufactiring)

Hexavalent Chromium, Chromium , Arsenic,
Cadmium

No

Yes

Blacksmith Institute (IN-1062)

UP-226-1

Chakar Village Chinhat, Lucknow

Chakhar village, Chinhat, Lucknow, Uttar
Pradesh-226028

Mixed (Industrial,
Habitation
settlement)
Agricultural land

Hazardous Waste

29. Production, andformulation of pesticides including stock-piles

Pesticides (isomers of HCH)

Yes

Yes

Kadam Coordinator
Information received through
Zonal Office of CPCB, Lucknow

UP-226-2

Sindauli, Chinhat, Lucknow

Sindauli, Chinhat, Lucknow, Uttar Pradesh226028

Industrial

Hazardous Waste

29. Production, andformulation of pesticides including stock-piles

Pesticides (isomers of HCH)

No

Yes

Blacksmith Institute (IN-941 )

254

255

256

260

261

262

Yes

Shivnathpura, Rania , (Kanpur Dehat)
Ramabai Ngar, Kanpur, Uttar Pradesh

253

259

No
Yes

UP-208-6
252

257
258

Major source of information (Institutions)
which have appointed the site as a
"Probably contaminated site"

CEE-Final Report on Lindane

Appendix J List of 320 probably contaminated sites (updated 21 December 2015)
State

Serial
number

263

Site ID

Site Name

Address

Land use (current)

UP-226-3

Uttardhauna, Chinhat Block, Lucknow

Uttardhauna, Chinhat Block, Lucknow-226028

Agricultural land

Hazardous Waste

29. Production, andformulation of pesticides including stock-piles

Pesticides (isomers of HCH)

Yes

Yes

Blacksmith Institute(IN-952)

UP-226-6

Dewa Road, Lucknow (Palhauri Village, Palhauri Village, Deva Road, Chinhat, Lucknow,
Deva Road, Chinhat, Lucknow)
Uttar Radesh-226028

Agriculture land

Hazardous Waste

29. Production, andformulation of pesticides including stock-piles

Pesticides (isomers of HCH)

Yes

Yes

List Of Hazardous Waste Contaminated
Dump Sites In The Country By CPCB.

UP-231-1

Renukoot (adj to M/s Aditya Birla
Chemical Industries(Formerly Kanoria
Chemical))

Renukoot (adj to M/s Aditya Birla Chemical
Water Bodies
Industries(Formerly Kanoria Chemical))-231217

Effluent, dump

29. Production, and formulation of pesticides including stock-piles
16. Production of caustic soda and chlorine

Mercury, Pesticides (HCH Isomers)

Yes

Yes #

Kadam Coordinator
Regional office UPPCB

UP-231-2

Chetwa, Meorpur block, District
Sonebhadra, Uttar Pradesh

Chetwa, Meorpur block, District Sonebhadra,
Uttar Pradesh -231208

Mixed (Waste
Effluent
land,Water bodies,
Industrial, Habitation
Settlement)

16. Production of caustic soda and chlorine,
11. Production of primary and secondary aluminium,
37. Other (Production of Carbon Black)

Mercury

No

Yes

Blacksmith Institute (IN-2100)

UP-231-5

Kunrwa, Jirgha Dandi, Sonebhadra
District, Uttar Pradesh

Kunrwa, Jirgha Dandi, Sonebhadra District,
Uttar Pradesh-231208

Habitation Settlement Any other (Ground
water)

Not known

Fluoride

No

Yes

Blacksmith Institute

UP-231-7

Murdhawa Industrial Area
P.O. Renukoot
Dist. Sonebhadra
Uttar Pradesh

Murdhawa Industrial Area, P.O. Renukoot, Dist. Mixed (Waste
Effluent, Air
Sonebhadra, Uttar Pradesh 231 217
land,Water bodies,
Industrial, Habitation
settlement)

16. Production of caustic soda and chlorine,
11. Production of primary and secondary aluminium,
37. Other (Production of Carbon Black)

Mercury

No

Yes

Blacksmith Institute(IN-2154)

UP-231-9

Singrauli Super Thermal Power Plant,
Singrauli
Jalapur Chooiya, Bijnor

Blacksmith Institute (IN-2104)

264

265

266

267

268

269
270

UP-246-2

Singrauli Super Thermal Power Plant, Singrauli

Industrial

Jalapur Chooiya, Bijnor district, Uttar Pradesh- Agriculture land
246701
Barnawa village, (Kinauni Village) Meerut
Waste land
District, , Uttar Pradesh, Bajaj Hindustan Sugar
Mill - Kinauni Road,Kinauni, Meerut, UP 250502

Type of
contamination "

"Industrial processes" which caused the contamination

Contaminants of Concern

Site Inspection
performed

Confirmed
site*

Air, Hazardous Waste

37. Other (Electricity generation )

Lead, Chromium, Cadmium, Mercury

No

Yes

Effluent

37. Other (Pulp and paper ,distillaries,Sugar Mill, iron industries)

Other

No

Yes

Blacksmith Institute (IN-1443)

Effluent, Hazardous
waste

32. Pulp & Paper Industry
37. Other (Distillery, food processing industry (dairy and sugar))

Chromium, Lead, Cadmium, Pesticides

Yes

Yes #

Kadam Environment Consultants

UP-250-1

Barnawa Village, Baghpat, District
Meerut

UP-250-2

Jaibheem Nagar, Ward No. 5, Meerut

Jaibheem Nagar, Ward No. 5, Meerut Pincode
250004

Mixed (Waste
land,Water bodies)

Effluent, Bio-medical
Waste

26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments
37. Other (Hospital)
24. Production of canvas and textiles

Lead, Mercury, Iron, Chromium, Cadmium.

Yes

Yes #

Blacksmith Institute (IN-1072)

UP-251-1

Chadenamal Village, Block Thana
Bhawan, District Muzaffarnagar

Chadenamal Village, Block Thana Bhawan,
District Muzaffarnagar-251001

Water bodies

Effluent

Chromium, Cadmium, Pesticides

No

Yes

Blacksmith Institute (IN-1272)

UP-251-1

Dabal Village, Muzaffarnagar

Dabal Village, Muzaffarnagar district, Uttar
Pradesh-251001

Habitation settlement Effluent

Chromium

No

Yes

Blacksmith Institute (IN-1556)

UP-283-1

Firozabad

Firozabad Uttar Pradesh -283203

Mixed (Industrial,
Habitation
settlement)

Effluent, Hazardous
waste

37. Other (Pulp and paper manufacturing work,Brewing &
malting,Chemical manufacturing general,Chemical Works: Organic
chemicals manufacturing works,Chemical Works: Inorganic chemicals
manufacturing works))
32. Pulp & Paper Industry
26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments,
12- Metal surface treatment, such as etching, staining, polishing,
galvanising, cleaning, degreasing, plating, etc.
37. Other (Glass Industries-manufacturing process)

Arsenic, Cadmium, Lead , Chromium, Other
heavy metals

Yes

Yes #

Kadam Coordinator
Regional office UPPCB
Blacksmith Institute(IN-2863)

UK-244-1

Kashipur area distt US Nagar

Kashipur area distt US Nagar Uttarakhand244713

Mixed (Industrial,
Habitation
settlement)

Not Known

Not Known

Not Known

No

Yes

Uttakhand Environment Protection &
Pollution Control Board
Ref.UEPPCB/HO/GEN-461/2013/5474-701
Dated 19.10.2013

UK-244-2

Moradabad Road , Kashipur Distt US
Nagar, Uttarakhand

Moradabad Road , Kashipur Distt US Nagar,
Uttarakhand-244713

Mixed (Industrial,
Habitation
settlement)

Not Known

Not Known

Not Known

No

Yes

Uttakhand Environment Protection &
Pollution Control Board
Ref.UEPPCB/HO/GEN-461/2013/5474-701
Dated 19.10.2013

UK-244-3

Ramnagar Industrial Area and its
adjoining area, Uttarakhand

Ramnagar Industrial Area and its adjoining
area, Uttarakhand-244715

Industrial

Not Known

Not Known

Not Known

No

Yes

Uttakhand Environment Protection &
Pollution Control Board
Ref.UEPPCB/HO/GEN-461/2013/5474-701
Dated 19.10.2013

UK-246-1

Jasodhar Industrial area, Distt pauri

Jasodhar Industrial area, Distt pauri-246149

Industrial

Not Known

Not Known

Not Known

No

Yes

Uttakhand Environment Protection &
Pollution Control Board
Ref.UEPPCB/HO/GEN-461/2013/5474-701
Dated 19.10.2013

UK-247-1

Village-Tansipur, Roorkee, Uttarakhand Village-Tansipur, Roorkee, Uttarakhand-247656 Water Body

Effluent

Not known

Cadmium, Chromium

No

Pending

Blacksmith Institute

UK-248-1

Selaqui Industrial Area, Dehradun,
Uttarakhand
Sansarpur Village, Chutmulpur Road,
Saharanpur, Uttarakhand

Selaqui Industrial Area, Dehradun, Uttarakhand Industrial
pincode 248197
Sansarpur Village, Chutmulpur Road,
Water Bodies
Saharanpur, Uttarakhand Pincode-247551

Air

Not known

Mercury

No

Pending

Blacksmith Institute

Effluent, Hazardous
waste

30. Leather tanneries

Chromium, Iron, Manganese, Copper, Lead,
Cadmium

No

Pending

Blacksmith Institute

UK-249-2

Ibrahimpur Village, Bhadarabad,
Haridwar District, Uttarakhand

Ibrahimpur Village, Bhadarabad, Haridwar
District, Uttarakhandl Pincode-249402

Effluent

24. Production of canvas and textiles
26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments

Copper, Chromium Total, Lead, Cadmium,
Iron, Manganese,

Yes

Pending

Blacksmith Institute

UK-263-1

Lalkaun Area distt Nanital, Uttarakhand Lalkaun Area distt Nanital, Uttarakhand-262402 Mixed (Industrial,
Effluent
Habitation settlement
, Agricultural)

32. Pulp & Paper Industry

Barium, Zinc, Dichloorbenzene,
Pentachloorphenol, VOCs
(Trichloroethane,Trichloormethane)

No

Yes

Uttakhand Environment Protection &
Pollution Control Board
Ref.UEPPCB/HO/GEN-461/2013/5474-701
Dated 19.10.2013

271

272

273

274

275

276

277

Uttarakhand

278

279

280
281

UK-249-1
282

283

284

Major source of information (Institutions)
which have appointed the site as a
"Probably contaminated site"

Water Bodies

Appendix J List of 320 probably contaminated sites (updated 21 December 2015)
State

Serial
number

Site ID

WB-700-1

Site Name

Address

Land use (current)

Type of
contamination "

"Industrial processes" which caused the contamination

Contaminants of Concern

Hindustan Heavy Chemicals, Kardah

19,BT ROAD,KHARDAH,KOLKATA-700116

Not known

Effluent

16. Production of caustic sods and chlorine

Chromium

Site Inspection
performed
Yes **

Confirmed
site*
Yes

No

Yes

List Of Hazardous Waste Contaminated
Dump Sites In The Country By CPCB – site
no. 27
CPCB & SPCB

Yes

Yes #

Blacksmith Institute

Yes

Yes

List Of Hazardous Waste Contaminated
Dump Sites In The Country By CPCB
(Ten priority sites List) and WBPCB – site
no. 24

13. Production of iron and steel including other ferrous alloys (electric
Chromium
furnaces; steel rolling and finishing mills; Coke oven and by product plant)

No

Pending

Blacksmith Institute (IN-27)

Hazardous waste

37. Other (Chrome salts manufacturing)

Aromatic Hydrocarbons

No

Yes

List Of Hazardous Waste Contaminated
Dump Sites In The Country By CPCB
NPC Report 2007 – 1 out 7 sites for site no.
25

Industrial

Not known

Not known

Chromium

No

Yes

List Provided by WBPCB

Industrial

Not known

Not known

Chromium

No

Yes

List Provided by WBPCB

Industrial

Not known

Not known

Chromium

No

Yes

List Provided by WBPCB

Industrial

Not known

Not known

Chromium

No

Yes

List Provided by WBPCB

Industrial

Not known

Not known

Chromium

No

Yes

List Provided by WBPCB

Misrilall Mines, Baidyabati, Delhi Road, SH13,
Dist-Hooghly-712201
Shree Krishna Timber, Baidyabati, Delhi Road,
SH13, Dist-Hooghly-712201

Industrial

Not known

Not known

Chromium

No

Yes

List Provided by WBPCB

Industrial

Not known

Not known

Chromium

No

Yes

List Provided by WBPCB

Sheela Foam, Baidyabati, Delhi Road, SH13,
Dist-Hooghly-712201
Sasmalpara Abandoned Dump, Baidyabati,
Delhi Road, SH13, Dist-Hooghly-712201

Industrial

Not known

Not known

Chromium

No

Yes

List Provided by WBPCB

Industrial

Not known

Not known

Chromium

No

Yes

List Provided by WBPCB

Not known

Not known

Chromium

No

Yes

List Provided by WBPCB

Hazardous Waste

33. Disposal of barrels containers used for handling of hazardous wastes
chemicals

Aromatic Hydrocarbon

Yes

Yes

List Of Hazardous Waste Contaminated
Dump Sites In The Country By CPCB - – 2
out 7 sites for site no. 25

285
286

WB-700-7

Dhapa Disposal Site, Kolkata

Dhapa Disposal Site, Kolkata-700105

Other (Dump site)

Municipal Solid waste 37. Other (Landfill, MSV)

WB-701-2

Tiljala, Picnic Gardens, Kolkata

Tiljala, Picnic Gardens, Kolkata-700039

Mixed ( Industrial,
Habitation
Settlement)

Hazardous Waste

9. Secondary production of lead

WB-711-1

Nibra Indusrial Area,Howrah, West
Bengal

Nibra Indusrial Area,Howrah, West Bengal711409

Mixed:
Industrial,Habitation
settlement)

Hazardous Waste

33. Disposal of barrels containers used for handling of hazardous wastes
chemicals.
37. Others (Not Specified)

WB-711-2

Howrah, West Bengal

Howrah, West Bengal-711101

Industrial

Hazardous Waste

WB-712-1

Near Ghosh and Sarkar Weigh Bridge,
Village Simla/Madpur, District-Hoogli

Near Ghosh and Sarkar Weigh Bridge, Village
Simla/Madpur, District-Hoogli-712201

Industrial

WB-712-10

Private Approach Road South of
Nezone Tubes, Chakduni, Delhi Road,
SH13, Dist-Hooghly
BalajiTechnomech,Chakduni, Delhi
Road, SH13, Dist-Hooghly
Shentracon Chemicals,Mollaber Delhi
Road, SH13, Dist-Hooghly
Om Forging, Bangihati, Delhi Road,
SH13, Dist-Hooghly
Hooghly Alloy & Steel,
DakshinRajyadharpur, Delhi Road,
SH13, Dist-Hooghly
Misrilall Mines, Baidyabati, Delhi Road,
SH13, Dist-Hooghly
Shree Krishna Timber, Baidyabati, Delhi
Road, SH13, Dist-Hooghly

Private Approach Road South of Nezone Tubes,
Chakduni, Delhi Road, SH13, Dist-Hooghly712201
BalajiTechnomech,Chakduni, Delhi Road, SH13,
Dist-Hooghly-712201
Shentracon Chemicals,Mollaber Delhi Road,
SH13, Dist-Hooghly-712201
Om Forging, Bangihati, Delhi Road, SH13, DistHooghly-712201
Hooghly Alloy & Steel, DakshinRajyadharpur,
Delhi Road, SH13, Dist-Hooghly-712201

287

288

289

Nitrate, Phenolic Compounds , Lead, Heavy
Metal, Chromium
Chromium

Mercury, Zinc Lead, Chromium, Nickel,
Cadmium, Copper, PAH, TPH, BTEX

290

291
292
293
294

WB-712-11
WB-712-12
WB-712-13
WB-712-14

295
296

WB-712-15
WB-712-16

297
298

WB-712-17
WB-712-18

299
WB-712-19
300
WB-712-2

301

Sheela Foam, Baidyabati, Delhi Road,
SH13, Dist-Hooghly
Sasmalpara Abandoned Dump,
Baidyabati, Delhi Road, SH13, DistHooghly
DipendraSasmal’s House Approach
Road, Baidyabati, Delhi Road, SH13,
Dist-Hooghly
Delhi Road, Near Shivang Trexium Pvt.
Ltd. & Shree Balaji Veneers Pvt. Ltd.
Netaji More, Dist. Hooghli (HW site 3 in
NPC report from 2006)

Major source of information (Institutions)
which have appointed the site as a
"Probably contaminated site"

DipendraSasmal’s House Approach Road,
Industrial
Baidyabati, Delhi Road, SH13, Dist-Hooghly712201
Delhi Road, Near Shivang Trexium Pvt. Ltd. &
Other (Dump site)
Shree Balaji Veneers Pvt. Ltd. Netaji More, Dist.
Hooghli (HW site 3 in NPC report from 2006)712201

CPCB and WBPCB

WB-712-20

Padmabati Colony Abandoned Dump
1, Baidyabati, Delhi Road, SH13, DistHooghly
Padmabati Colony Abandoned Dump
2, Baidyabati, Delhi Road, SH13, DistHooghly
Sada Shiv Shakti Exim
Baidyabati, Dist-Hooghly
Opp-Zenith Timbers

Padmabati Colony Abandoned Dump 1,
Industrial
Baidyabati, Delhi Road, SH13, Dist-Hooghly712201
Padmabati Colony Abandoned Dump 2,
Other (Dump site)
Baidyabati, Delhi Road, SH13, Dist-Hooghly712201
Sada Shiv Shakti Exim, Baidyabati, DistIndustrial
Hooghly, Opp-Zenith Timbers, F22West Bengal712201

Not known

Not known

Fluoride, Cyanide

No

Yes

List Provided by WBPCB

Not known

Not known

Hexavalent Chromium, Chromium, Copper ,
Iron, Lead

No

Yes

List Provided by WBPCB

Not known

Not known

Heavy Metals, Hexavalent Chromium,
Chromium, Nitrate

No

Yes

List Provided by WBPCB

WB-712-23

Bhola Baba Corrugated Box, Bighati,
Delhi Road, SH13, Dist-Hooghly

Bhola Baba Corrugated Box, Bighati, Delhi
Road, SH13, Dist-Hooghly

Industrial

Not known

Not known

Heavy Metals, Hexavalent Chromium,
Chromium

No

Yes

List Provided by WBPCB

WB-712-24

Steel Cracker Unit II, Bighati, Delhi
Road, SH13, Dist-Hooghly
Sonar Bangla Hindu Hotel, Bighati,
Delhi Road, SH13, Dist-Hooghly

Steel Cracker Unit II, Bighati, Delhi Road, SH13,
Dist-Hooghly-712201
Sonar Bangla Hindu Hotel, Bighati, Delhi Road,
SH13, Dist-Hooghly-712201

Industrial

Not known

Not known

Cadmium

No

Yes

List Provided by WBPCB

Industrial

Not known

Not known

Cadmium, Lead

No

Yes

List Provided by WBPCB

Appayan Hotel Dump, Bighati, Delhi
Road, SH13, Dist-Hooghly
Indotan Chemicals, Garji, Delhi Road,
SH13, Dist-Hooghly
Near minu weigh bridge, Delhi Road
(100 mt from Netaji More) Near
Dhaba, Dist. Hooghli

Appayan Hotel Dump, Bighati, Delhi Road,
SH13, Dist-Hooghly-712201
Indotan Chemicals, Garji, Delhi Road, SH13,
Dist-Hooghly-712201
Near minu weigh bridge, Delhi Road (100 mt
from Netaji More) Near Dhaba, Dist. Hooghli712201

Other (Dump site)

Not known

Not known

Lead , Cadmium

No

Yes

List Provided by WBPCB

Industrial

Not known

Not known

Lead

No

Yes

List Provided by WBPCB

Commercial

Hazardous Waste

33. Disposal of barrels containers used for handling of hazardous wastes
chemicals

Heavy Metals

Yes

Yes

List Of Hazardous Waste Contaminated
Dump Sites In The Country By CPCB - – 3
out 7 sites for site no. 25

302
WB-712-21
303
WB-712-22

West Bengal

304

305
306

WB-712-25
307
308
309

WB-712-26
WB-712-27
WB-712-3

310
CPCB and WBPCB

Appendix J List of 320 probably contaminated sites (updated 21 December 2015)
State

Serial
number

Site ID

WB-712-4

Site Name

Address

Land use (current)

Near Zenith Timber products, Near
Netaji More, Dist. Hooghli

Near Zenith Timber products, Near Netaji More, Industrial
Dist. Hooghli-712201

Type of
contamination "

"Industrial processes" which caused the contamination

Contaminants of Concern

Hazardous waste

37. Other (Chrome salts manufacturing)

Chromium

Site Inspection
performed
No

Confirmed
site*
Yes

Major source of information (Institutions)
which have appointed the site as a
"Probably contaminated site"
List Of Hazardous Waste Contaminated
Dump Sites In The Country By CPCB - – 4
out 7 sites for site no. 25

311
NPC Report 2010

WB-712-5

Near Pashupati Seong and East India
Flour Mills, Delhi Road, Dist. Hooghli

Near Pashupati Seong and East India Flour
Mills, Delhi Road, Dist. Hooghli-712201

Indusrial

Hazardous waste

37. Other (Chrome salts manufacturing)

Chromium

No

Yes

List Of Hazardous Waste Contaminated
Dump Sites In The Country By CPCB - – 5
out 7 sites for site no. 25

312
NPC Report 2011

WB-712-6

Ashalata Brick field, Near Indotan
Industries, Hooghli

Ashalata Brick field, Near Indotan Industries,
Hooghli-712201

Industrial

Hazardous waste

37. Other (Chrome salts manufacturing)

Chromium

No

Yes

List Of Hazardous Waste Contaminated
Dump Sites In The Country By CPCB - – 6
out 7 sites for site no. 25:
NPC Report 2012

WB-712-7

Near M/s Shivam Gases Ltd., Chakundi Near M/s Shivam Gases Ltd., Chakundi
Industries Area, Dankuni Hooghli.
Industries Area, Dankuni Hooghli.-712310

Industrial

Hazardous waste

37. Other (Chrome salts manufacturing)

Chromium

No

Yes

List Of Hazardous Waste Contaminated
Dump Sites In The Country By CPCB - – 7
out 7 sites for site no. 25;
NPC Report 2013

WB-712-8

Calcutta Chemical Products,Dankuni

Calcutta Chemical Products,Dankuni Durgapur Commercial
road,vill.-Dankuni,Dist.-Hoogly-712310

Hazardous waste

16. Production of caustic sods and chlorine

Chromium

Yes **

Yes

List Of Hazardous Waste Contaminated
Dump Sites In The Country By CPCB – site
no. 28; CPCB & SPCB

WB-712-9

Bandel Thermal Power Station (BTPS),
Hooghly District, West Bengal

Bandel Thermal Power Station (BTPS), Hooghly
District, West Bengal-712123

Industrial

Hazardous Waste

37. Other (Thermal power plant)

Pesticides

No

Pending

Blacksmith Institute (IN-2304)

WB-713-1

Durgapur Chemicals Limited

Durgapur, West Bengal-713201

Industrial

Hazardous waste

16. Production of caustic sods and chlorine

Chromium

Yes **

Yes

WB-713-2

Durgapur Nepthelene, Durgapur

Durgapur Napthelene,WEST BENGAL-713201

Industrial

Hazardous Waste

16. Production of caustic sods and chlorine

Chromium

Yes **

Yes

List Of Hazardous Waste Contaminated
Dump Sites In The Country By CPCB – site
no. 26
List Of Hazardous Waste Contaminated
Dump Sites In The Country By CPCB – site
no. 30; CPCB & SPCB

WB-721-1

Belda Chemicals,Belda

Belda Chemicals, vill.-Kharagpur (Mednipur)
West Bengal-721301

Industrial

Hazardous Waste

16. Production of caustic sods and chlorine

Chromium

Yes **

Yes

List Of Hazardous Waste Contaminated
Dump Sites In The Country By CPCB – site
no. 29; CPCB & SPCB

WB-721-2

Kolaghat thermal power plant,
Midapore district, West Bengal

Kolaghat thermal power plant, Midnapore
district, West Bengal-721301

Industrial

Hazardous Waste

37. Other (Thermal power plant)

Uranium, Cadmium, Zinc, Rubidium,
Strontium, Zirconium, Lead, Barium,
Scandium

Pending

Blacksmith Institute(IN-2303)

313

314

315

316

317

318

319

320

": According to definition from MoEF
*: by SPCB, CPCB as a probably contaminated sites or SI has been performed by COWI
**: But not included in the list with 100 sites (additional Site Inspectrion)
#: Site Inspection has been performed in Task 4 (Approved by MoEF)

No

EXISTING DATA AND GENERAL INFORMATION ON CONTAMINATED SITES

Appendix K List of 86 deleted sites
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Site no.

COWI Site ID

3. Name of the Site with
details of the site Location
(District, Tehsil)

Coordinates
Latitude

Longitude

4. Source of Information for 5. Type of Contaminants and
identification as
Extent of Contamination
Contaminated/ Probably
Contaminated Site

6. Reasons on why it has
been included as
contaminated /probably
contaminated site

2. State
1
AS-786-3
2

Assam

AS-784-1
Assam

3
AS-788-1

Assam

4

Tipong, Ledo, DistrictTinsukia, Assam

Blacksmith Institute (IN-2197)
27.284888°

95.753740°

Tangoni Tea Gardens, DistrictDarrang, Assam

26430267

92,03

Blacksmith Institute (IN-2210)

Son Beel, District-Karimganj,
Assam

24411371

92,261839

Blacksmith Institute (IN-2205)

Tirap, District-Tinsukia, Assam
AS-786-4
AS-786-1

Assam

6
AS-786-2

Assam

AS-784-1

Assam

7
8
AS-785-2

Assam

9
GJ-388-2

Gujarat

13
GJ-380-2

95.768443°

Blacksmith Institute (IN-2217)

26,430267

92,03

Blacksmith Institute (IN-2202)

26.866241°

94.440013°

Anand, Gujarat

22,56

72,95

Blacksmith Institute Report
(IN-2662)

Amlakhadi River

21,624239

72,993767

Blacksmith Institute Report
IN-58

Gujarat
Gujarat

15
GJ-364-1

Gujarat

16
GJ-395-1

22,985548

72,62896

Blacksmith Institute Report
IN-61

Mini-Mahi Point, Nandesari
Industrial Area, Vadodara,
Gujarat
Machhunagar, Vatva,
Ahmedabad, Gujarat

22,18519

73,03634

Blacksmith Institute IN-1621

Blacksmith Institute Report
IN-2670

21,629068

72,993256

Blacksmith IN-5

21,572846

72,994486

Blacksmith Institute(No BI ID)

Kanewal Community
Reserve, Anand District,
Gujarat
Pungam ,Ankleshwar

Gujarat

Railway Tracks from
Ankleshwar Station to Panoli
Station
Pirana/ Narol Industrial Area
Ahmedabad

Gujarat

Bajwa GSFC complex at
Bajwa, Bharuch

Gujarat

Gujarat

Blacksmith Institute
Report(IN-2386)

72,10072

Blacksmith Institute(IN-2387)

22,980782

72,566588

21,718676

73,013512

Plot No: 132/A Nandesari
Industrial Estate, Vadodara

22,41198

73,10339

Radiapura village, Vadodra

22,41198

73,10339

Blacksmith Institute
Report(IN-2553)

Gujarat
Gujarat

Regional Offices Gujarat
Pollution Control Board

72,990761

Regional Offices Gujarat
Pollution Control Board

21,533958

72,971684

Regional Offices Gujarat
Pollution Control Board

Panoli Lake Ankleshwar

21,533958

21,533958

Regional Offices Gujarat
Pollution Control Board

21,229862

72,841498

Regional Offices Gujarat
Pollution Control Board

GIDC, Surat

Gujarat
Sachin, GEPIL
Gujarat

1. Blacksmith Institute
Report, NO BI ID)
2. National Environmental
Regional Offices Gujarat
Pollution Control Board

21,568585

Gujarat

31

Blacksmith Institute Report
(NO BI ID)

Plot-510/511 Panoli,
Ankleshwar Panoli,
Ankleshwar
Sanjali Lake Panoli,
Ankleshwar

Sarigam

GJ-395-3

72,680125

Gujarat

30
GJ-395-2

23,270086

Gujarat

29
GJ-393-5

Blacksmith Institute Report
IN-2385

72,508468

28
GJ-393-4

72,7144

22,490271

Gujarat

27
GJ-393-10

21,13416

Gujarat

26
GJ-391-3

Blacksmith Institute(IN-2384)

71,19238

25
GJ-391-2

72,08413

22,258652

24
GJ-390-3

21,40118

Laligam, Gujarat

23
GJ-380-5

Mamsa GIDC,
Bhavnagar,DistrictBhavnagar,Gujarat
Hazira Road, Surat,Gujarat

21,24902

22
GJ-393-9

Blacksmith Institute(IN-62)

Shipyard, Alang-Sosiya,
Bhavnagar, Gujarat

21
GJ-393-6

72,641548

Gujarat

20
GJ-388-1

23,064739
Muthia Village, Gujarat

Gujarat

19
GJ-380-4

72,642962

Gandhinagar thermal power
station,Pethapur,Gujarat

18
GJ-364-2

Blacksmith Institute(IN-1768)
22,963614

Gujarat

17
GJ-382-1

Blacksmith Institute IN-2671

Kharicut Canal, Gujarat

14
GJ-380-3

Blacksmith Institute (IN-2335)

27.290201°

Gujarat

12
GJ-390-6

95,205576

Gujarat

11
GJ-380-1

9545276

27,105208

Gujarat

10
GJ-393-1

Blacksmith Institute (IN-2212)
27,17335

Brahmaputra Valley Fertilizer
Corporation Ltd, Namrup,
Dibrugarh, Assam
Tikak, Margherita, DistrictTinsukia, Assam
Corramore Tea
Garden,Mangaldai,DistrictDarrang,Assam
Missamari Beel (Wetland),
Jorhat district, Assam

Assam

5

21,229862
Surat

72,841498

Regional Offices Gujarat
Pollution Control Board

Cadmium

According to Blacksmith
Institute coal mining in this
area is degrading the
Cadmium
The use of agrochemicals in
tea gardens near Mangaldai
is contaminating the water
Cadmium
According to Blacksmith
Institute the use of pesticides
for the production of tea and
Cadmium
Coal mining and processing
near Margherita is
contaminating nearby water
Chromium (Total)
According to Blacksmith
Institute a fertilizer
production facility is polluting
Cadmium
Site Visit Of BlackSmith Coordinator & Photographs
taken during the Visit
Cadmium
According to Blacksmith
Institute the use of
agrochemicals in tea gardens
Lead
According to Blacksmith
Institute the city of Jorhart
has about 135 tea gardens.
Cadmium
According to the BlackSmith
Institute Industrial emissions
in Mahi river passing through
Cadmium and Chromium
According to the Blacksmith
Institute The Amlakhadi River
collects waste from three
Chromium
According to the Blacksmith
Institute Kharicut canal
recieves the industrial
Cadmium, Chromium
According to the Blacksmith
Institute Industrial effluents
from the Nandesari Industrial
Lead
According to the Blacksmith
Institute Industries near
Muchhunagar are illegally
Chromium (Total), Heavy
According to the Blacksmith
metals.
Institute Toxic industrial
sludge was dumped more
Chromium (Total)
According to the Blacksmith
Institute The presence of
heavy metals in the river
Chromium & Heavy Metals According to the Blacksmith
Institute a large and diverse
industrial estate has
Fluorides (chromium,
According to the Blacksmith
cadmium)
Institute Fly ash from this
power generating station
Asbestos, Arsenic, Lead and According to the Blacksmith
other Heavy Metals, oil
Institute the shipbreaking
compounds, TBT
yard in Gujarat is releasing
Chromium (VI)
According to the Blacksmith
Institute Vatva industrial
estate is dumping their
Lead, cadmium, other heavy According to the Blacksmith
metals
Institute a combination of
agricultural runoff and
Chromium (Total), Phenol
According to the Blacksmith
Institute the Ankleshwar
industrial estate is Asia's
Mixed chemical waste and
According to the Blacksmith
Sludge
Institute the Heaps of dumps
near tracks and boundary
Blacksmith Institute Report
1.
Industrial Area
(NO BI ID)
Comprises of Textile
Industries
Copper, Lead, Manganese,
1.
In 1998 heavy rains
Calcium, Magnesium,
caused the radioactive waste
Sodium, Potassium, Silica,
to flow into the town.
Cadmium
Information collected by
Investigators of Kadam
Environment Consultant
Information collected by
Investigators of Kadam
Environment Consultant
Information collected by
Investigators of Kadam
Environment Consultant
Information collected by
Investigators of Kadam
Environment Consultant
Mercury and Cadmium
Information collected by
Investigators of Kadam
Environment Consultant
Information collected by
Investigators of Kadam
Environment Consultant
Information collected by
Investigators of Kadam
Environment Consultant

7. Comments of SPCBs on the
information furnished by
COWI in column 2,3,4,5 and
6 with specific details. In
case if you disagree to it
being classified as
contaminated / probably
contaminated Site

Approved by SPCB
(insert yes/no and date)

Pending for further
confirmation

Site deleted

No

No

Yes

No

Yes

Yes

No

No

Yes

No

NA

Yes

No

NA

Yes

No

No

Yes

No

No

Yes

No

NA

Yes

No

No

Yes

No

No

Yes

No

No

Yes

No

No

Yes

No

No

Yes

No

No

Yes

No

No

Yes

No

No

Yes

No

No

Yes

No

No

Yes

No

No

Yes

No

No

Yes

No

No

Yes

No

No

Yes

No

No

Yes

No

No

Yes

Not to be Included in the list
of Contaminated Sites

No

No

Yes

Not to be Included in the list
of Contaminated Sites

No

No

Yes

No

No

Yes

No

No

Yes

No

No

Yes

No

No

Yes

No

No

Yes

As per the latest analysis
report of PCBA the cadmium
(Cd) concentration at this site
Lattitude & longitude given
with the site does not
confirm with the location of
As per information available
with PCBA , the site cannot
be said tobe contaminated
As per the latest analysis
report of PCBA the cadmium
(Cd) concentration at this site
As per the latest analysis
report of PCBA the
concentration of Cr (total) in
As per the latest analysis
report of PCBA the cadmium
(Cd) concentration at this site
As per information available
with PCBA , the site cannot
be said to be contaminated
As observed by PCBA lead
contamination is not
observed in the ground
River Mahi passing through
Anand district is @30 km
from Anand city & vithal
Since NCTL (Previously BEAIL)
made operational in 2006
and implementation of CEPI
Now, since a separate
conveyance pipeline has
been laid for the textile units
Not to be Included in the list
of Contaminated Sites
Between Nov-2007 and Jan2008 TSDF, GESCSL had lifted
1494 MT of waste, and
The site(s) were treated with
vermin culture via bioremediation. The project
To be deleted
Industrial area on Hazira
Road is about 5 km x 20 km,
which is very wide area.
Fly ash generated due to use
of coal as fuel and not falling
under Hazardous waste.
To be deleted
Now since a separate
conveyance pipeline has
been laid for the textile units
There is no industrial w/w
discharge permitted into
kanewal community reserve
No details are furnished for
this location under the list
and hence it is presumed that
This area is predominantly
being used by various scrap
dealers. They are mainly
to be deleted as it is a
MSWdumping site as per
deletion criteria No.1
Not to be Included in the list
of Contaminated Sites

Presently no industrial
activities found going on and
premises is taken on rental
This site was visited by
representative of Kadam
Consultant on dt. 07/3/13
This is a natural lake located
within GIDC, Panoli and
receives water only during
Solid waste from industrial
units of Sarigam, GIDC was
disposed at this site. Now,
GEPIL is the Common TSDF
and Common hazardous
waste incineration facility.

Site no.

COWI Site ID

3. Name of the Site with
details of the site Location
(District, Tehsil)

Coordinates
Latitude

Longitude

4. Source of Information for 5. Type of Contaminants and
identification as
Extent of Contamination
Contaminated/ Probably
Contaminated Site

6. Reasons on why it has
been included as
contaminated /probably
contaminated site

2. State
32
GJ-393-11
33
GJ-391-5

Gujarat

34
GJ-390-5

Gujarat

35

http://www.otbl.co.in/Biore
mediation.html

Blacksmith Institute(IN-1772)

Ulhas River/Thane Creek,
Maharashtra

19,201511

73,023636

Blacksmith Institute(IN-20)

Maharashtra

Urali- Devachi Dumping site,
Pune, Maharashtra

18,463889

Maharashtra

19,197222

19,197222

Blacksmith Institute(IN-2312)

Maharashtra

Dombivili Industrial Area,
Thane, Maharashtra
Amba Estuary, Raigad,
Maharashtra

18,881111

73,181111

Blacksmith Institute(IN-2313)

Maharashtra

19,034796

72,89298

Blacksmith Institute(IN-2324)

Maharashtra

Chembur Industrial Area,
Chembur, Maharashtra

19,564582

79,175622

Blacksmith Institute(IN-2622)

19,502391

75,141536

Blacksmith Institute (IN-2632)

Maharashtra

Chandrapur Industrial
Area,Chandrapur,Maharashtr
a
M.I.D.C.Waluj, Kham rivelet,
Aurangabad, Maharashtra

20,592774

75,34242

Blacksmith Institute(IN-2633)

Maharashtra

Mehrun,Jalgaon
city,Maharashtra

17,383501

75,53334

Blacksmith Institute(IN-2634)

19,713922

74,481466

Blacksmith Institute(IN-2672)

Maharashtra

Amrut Nagar, Solapur
city,DistrictSolapur,Maharashtra
Chitali, Taluka Rahata, District
Ahmednagar, Maharashtra

Maharashtra

MIDC, Dombivali Phase -II

19,191481

73,094318

MIDC, Dombivali Phase -II

MIDC, Tarapur

19,788611

72,748333

Maharashtra Pollution
Control Board

Maharashtra

42
43
Maharashtra

44
45
46
Maharashtra

47
MH-414-1

73,119453

19,2298

41

MH-413-1

22,372301

19,2298

40

MH-425-1

Indian Oil Corporation
Limited Gujarat
Refinery,Vadodara
Nandesari Industrial Estate,
Vadodara

Thakurli, Thane District

39

MH-431-2

Regional Offices Gujarat
Pollution Control Board

Regional Offices Gujarat
Pollution Control Board

38

MH-442-1

72,587331

73,033609

37

MH-400-9

23,022869

21,62074

Gujarat

MH-402-1

Jambua, Vadodara Munciple
landfill site

Kanoria Dye Chemicals GIDC
Plot, Ankleshwar

GJ-393-13

MH-400-11

Regional Offices Gujarat
Pollution Control Board

Regional Offices Gujarat
Pollution Control Board

36

MH-411-3

72,971684

73,10339

Gujarat

MH-421-2

21,533958

22,41198

GJ-390-9

MH-400-13

Ankleshwar landfill
Gujarat

73,949722

Blacksmith Institute(IN-2306)

48
MH-400-7
49
MH-400-3

Maharashtra

50
MH- 402-3

58

MH-402-4

MIDC, Ambernath-I,Thane

19,179279

73,191329

Maharashtra Pollution
Control Board

MIDC, Ambernath-II,Thane

19,181887

73,199795

Maharashtra Pollution
Control Board

MIDC TTC (A&E Block)

19,134323

73,017381

Maharashtra Pollution
Control Board

MIDC TTC (C Block)

19,144073

73,012077

Maharashtra Pollution
Control Board

Gorai, Mumbai

19,232734

72,786463

Maharashtra Pollution
Control Board

Turbhe, Landfill site Mumbai

19,080659

73,022731

Maharashtra Pollution
Control Board

Maharashtra
Maharashtra

59
PB-143-1

Maharashtra Pollution
Control Board

Maharashtra

57
MH-400-16

73,242637

Maharashtra

56
MH-400-15

19,15239

Maharashtra

55
MH-401-2

MIDC, Badlapur,Thane

Maharashtra

54
MH-401-1

Maharashtra Pollution
Control Board

Maharashtra

53
MH-400-4

73,131551

Maharashtra

52
MH-400-8

18,5293

Maharashtra

51
MH-400-2

MIDC, Roha, Raigad

MIDC, Patalganga,Raigad

18,863675

73,147945

Goindwal, Tarn Taran, Punjab

31,3493

75,1484

30,901983

75,854722

Punjab

Blacksmith(IN-1766)

60
PB-141-4

Punjab

61
PB-152-1

Punjab

62
PB-140-2

Punjab

Maharashtra Pollution
Control Board

Chander Nagar
Village Teja Ruhela, Fazilka,
Punjab
Ambe Majra, Mandi
Gobingarh, Fatehgarh Sahib,
Punjab

30,4018

30,4018

30,39004

76,1845

Blacksmith(IN-2157)
Black smith Institute(IN-2247)
Black smith Institute(IN-1720)

Heavy Metals

Information collected by
Investigators of Kadam
Environment Consultant
Information collected by
Investigators of Kadam
Environment Consultant
Desktop study Kdam
Environment Consultant

Information collected by
Investigators of Kadam
Environment Consultant
Information collected by
Cr Total
Investigators of Kadam
Environment Consultant
Cadmium
Effluent that contains heavy
metals is discharged from
Dombivli CETP into a river
Mercury - elemental
The Ulhas River has high
levels of mercury resulting
from the release of effluents
Sulfur Dioxide
Burning at a large open air
garbage dump is producing
elevated levels of sulfur
Mercury, Lead, Chromium
Wastewater effluents from
this industrial site have
contaminated surface waters
Mercury
This is the site of a large
chemical industrial estate
along the banks of a river.
Pesticides
The air, water, and soil in the
city of Chembur is considered
to be seriously polluted. The
Sulfur Dioxide, Nox, SPM
Air pollution is caused by
cement and metal-processing
plants, as well as thermal
Sulfur Dioxide
Emissions within this
industrial site have produced
elevated air levels of Sulfur
Chromium (Total), Cadmium
Industrial effluents have
contaminate this area and its
groundwater supply.
Chromium (Total)
Industrial wastewater from
primarily textile processing
has contaminated this area
Cadmium
The ground water quality
deterioration in the area is
mainly caused by the
Discussion with Maharashtra
Pollution Control Board
retired officer
Chromium , Lead
Discussion with Maharashtra
Pollution Control Board
retired officer
Discussion with Maharashtra
Pollution Control Board
retired officer
Discussion with Maharashtra
Pollution Control Board
retired officer
Discussion with Maharashtra
Pollution Control Board
retired officer
Discussion with Maharashtra
Pollution Control Board
retired officer
Discussion with Maharashtra
Pollution Control Board
retired officer
Discussion with Maharashtra
Pollution Control Board
retired officer
Discussion with Maharashtra
Pollution Control Board
retired officer
Discussion with Maharashtra
Pollution Control Board
retired officer
Discussion with Maharashtra
Pollution Control Board
retired
Lead
Effluents
andofficer
ash from a
number of industrial units in
Goindwal are polluting the
Lead
Ludhiana is a large industrial
center in India, and waste
from factories and
Chromium (VI)
There are about 200
tanneries in Kasur town of
Pakistan, bordering
Lead, Air Pollution
The industrial area of Ambe
Majra suffers from ambient
air pollution from local steel
Cadmium

7. Comments of SPCBs on the
information furnished by
COWI in column 2,3,4,5 and
6 with specific details. In
case if you disagree to it
being classified as
contaminated / probably
contaminated Site
No specific detail of the site is
mentioned in this list.
However, in continuation to
Not to be Included in the list
of Contaminated Sites
Not to be Included in the list
of Contaminated Sites
Not to be Included in the list
of Contaminated Sites
This is an old industry which
had gone in litigation and a
matter is subjudised.
There is no direct/Indirect
discharge of any industrial
effluent into Ulhas river.
There is no direct/Indirect
discharge of any industrial
effluent into Ulhas river.
Pune Municipal Corporation
has closed their old dumping
site located at Devachi Uruli
Industries located in
Dombivali MIDC area have
provided ETP comprising of
Few nos. of chemical units
are established in the
catchment of Amba river.
In the Chembur area there
are industries like refineries
of HPCL and BPCL, RCF
The action plan in respect of
CEPI is under
implementation, the
The effluent generated from
units of industrial area of
MIDC Waluj is being treated
Mehrun Lake is located near
residential area of Nehru
Nagar, Jalgaon. Domestic
Board has not received any
compliant against soil
pollution at Amrut Nagar.
The spent wash generated
industry in chitali area was
M/s. Chitali Distillery Ltd; but
Industries located in
Dombivali MIDC area have
provided ETP comprising of
This is an industrial estate of
Maharashtra Industrial
Development Corporation,
No contamination.
However, MIDC, Roha
Industrial Association has a
All SSI/MSI/LSI units have
provided ETP to treat the
trade effluent generated
All SSI/MSI/LSI units have
provided ETP to treat the
trade effluent generated
All SSI/MSI/LSI units have
provided ETP to treat the
trade effluent generated
All SSI/MSI/LSI units have
provided ETP to treat the
trade effluent generated
All SSI/MSI/LSI units have
provided ETP to treat the
trade effluent generated
At Gorai, previously MCGM
was dumping Municipal Solid
Waste. The site is closed
The NMMC has provided
MSW site which consists of
Bio-Composting, RDF Plant,
No contamination.
The Board is monitoring the
river
places
No quality
industryatisvarious
engaged
in
processing/reprocessing of
lead in Goindwal Sahib, Tarn
As per the reasons given in
Col=6, a vast irrigated area
around Ludhiana has been
The site should not be a part
of 517
contaminated/probably
1. All the steel Rolling mills
and induction furnaces are
using scrap or ship breaking

Approved by SPCB
(insert yes/no and date)

Pending for further
confirmation

Site deleted

No
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No
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Site no.

COWI Site ID

3. Name of the Site with
details of the site Location
(District, Tehsil)

Coordinates
Latitude

Longitude

4. Source of Information for 5. Type of Contaminants and
identification as
Extent of Contamination
Contaminated/ Probably
Contaminated Site

6. Reasons on why it has
been included as
contaminated /probably
contaminated site

2. State
63
PB-147-4

Dakanshu, Jansua Village,
Rajpura, Patiala, Punjab

30,39004

Punjab

30,30384

76,3833

Punjab

Majitha Road, Amritsar City,
Punjab
Tung Dhab Drain, Mahal
Village, Amritsar District,
Punjab
Banur Village, Rajpura,
Punjab

31,40174

74,53447

31,38465

74,49204

Khanna Paper mill,Fatehgarh
Churian
Road,Amritsar,Punjab
M/s Jyoti Industries Industrial
Area – C Dhandari Kalan
Ludhiana,Punjab
Backyard lead smelting unit,
Village- Bahadursen, Batala

30,56207

76,72004

64
PB-143-2
65
PB-143-3

Punjab

66
PB-140-2

Punjab

67
PB-143-4

Punjab

68
PB-141-3

Punjab

69
PB-143-5

Punjab

70
PB-147-2

Punjab

71
PB-143-6

Punjab

72
PB-145-1

PB-143-7

Black smith Institute(IN-2639)
Blacksmith Institute (IN2870)

75,13554

Black smith Institute(IN-2895)
Blacksmith Institute (IN-3020)

31,630958

74,87155

Black Smith Institute(IN1722)

29,38061

Agri Village, Bijnor District

29,33779

77

Black smith Institute (IN2635)

76,309056

Toxic ash dumped on the
roadside by industrial units in
Muradpura village in
Beghrajpur, Muzaffarnagar

Punjab

Black smith Institute(IN-1968)
Black smith Institute(IN-1998)

31,47422

AV tanneries, 37-39 Leather
Complex, Jalandhar, Punjab

76

Black smith Institute (IN-1800)
Black smith Institute(N-1967)

30,653056

Punjab

75
PB-141-2

74,53319
75,520243

Punjab

Punjab
Punjab

74
PB-147-1

31,40194
30,532438

Ludhiana Road Bypass,
Morinda, Fatehgarh Sahib
district, Punjab
Montari Industry Limited,
Bhai Mohan Singh Nagar,
Toansa, District Shahid
Chandigarh Distilleries,
Banur, Patiala district, Punjab

73
PB-144-3

Ajnali Industrial dumping
ground, Ajnali,Mandi
Gobindgarh, Punjab
Hudiara drain, Amritsar,
Punjab

76,1854

30,5934
30,33392

76,2823

PPCB

76,41384

Blacksmith(IN-3040)

28,54584

77,19007

Blacksmith Institute (IN-2261)

31.693126,

74,864766
77,68608

Media reports
http://www.tribuneindia.com
/2010/20100429/punjab.htm
Blacksmith Institute (IN-1076)

78,17629

Blacksmith Institute (IN-1442)

UP-247-1

Uttar Pradesh

UP-246-1

Uttar Pradesh

UP-247-2

Uttar Pradesh

UP-247-3

Uttar Pradesh

UP-201-5

Uttar Pradesh

UP-201-7

Uttar Pradesh

UP-201-6

Uttar Pradesh

UP-231-4

Uttar Pradesh
77,42

Blacksmith Institute(IN-2174)

Uttar Pradesh

Mohan Nagar Industrial Area,
Ghaziabad

28,67

UP-201-4

78,749861

Blacksmith Institute(IN-2277)

Uttar Pradesh

Parichha Thermal Power
Plant, District Jhansi

25,515311

UP-284-1

78
79
80
81
82
83
84
85
86

Simlana Village, Saharanpur

29,967

77,55

Blacksmith Institute (IN-1554)

Sikka Village, Block Thana
Bhawan, District
Muzaffarnagr
Momnathal Village, Greater
Noida, District Gautambudh
Nagar
Safipur Village, Greater
Noida, District Gautambudh
Nagar
Okhala Barrage and Bird
Sanctury, Noida

29,50478

77,36356

Blacksmith Institute (IN-1567)

28,54955

77,31632

Blacksmith Institute (IN-1994)

Baridala, Sonebhadra

24,28333

83,02026

Blacksmith Institute(IN-2105)

28,42

77,5

Blacksmith Institute (IN-1658)

28,45

77,49

Blacksmith Institute (IN-1659)

Arsenic, Lead and
Chromium,(Air Pollution)

Heavy industry in Rajpura is
dumping cadmium, lead,
fluoride, and primarily
Cadmium, Lead, Fluoride
Waste from an industrial
park is piled up along the
road side and is leaching into
Effluents from various
industries in the city of
Lead
Amritsar are brought to
Lead
A distillery, product
manufacturing, food
processing industries and
Mercury
The paper mill in this village
is contaminating the
environment with mercury
Battery recycling in the
industrial area has
Lead
contaminated the soil and
Lead, arsenic
A backyard lead smelter,
operational in a village, does
not adhere to quality control
Lead
Industrial air pollution has
created elevated levels of
particulates and lead.
Mercury
Hudiara drain is a natural
stormwater channel.
Wastewater, sewage and
Lead
Morinda, in the state of
Punjab, has attracted many
industries from towns such
Study by Tetratech enaged
by PPCB. In addition since
2010 pre and post monsoon
Lead
A distillery located in the
small town of Banur, is
discharging its effluents into
Chromium (total)
Tanneries are releasing
untreated effluent into open
drains that lead to rivers used
Sulphur
Photographs available on
internet
http://www.tribuneindia.com
Lead
The Beghrajpur drain
discharges toxic effluent into
the river. This water is
Other
60% population of Agri
Village is being affected by
contaminated water from the
Chromium (Total)
This village in Uttar Pradesh,
India is being contaminated
by local industry, including
Chromium (Total)
Sugar, paper and steel mills
in this village dispose their
effluents into the Krishni
Chromium (Total)
Industrial waste from Greater
Noida has contaminated the
Hindon River affecting the
Pesticides
Sewage treatment plants
upriver from the village of
Safipur are polluting drinking
Chromium (Total)
Domestic and industrial
waste from Delhi is dumped
into the Yamuna river and is
SO2 NOx (Air polluting site) This town has high levels of
mercury in the air, believed
Mercury
to be caused by the
Chromium (Total)
Mohan Nagar Industrial Area
is home to textile, chemical,
electroplating, and other
Lead, High air pollution level The Parichha Thermal Power
Plant is polluting the local
area with lead through dust

7. Comments of SPCBs on the
information furnished by
COWI in column 2,3,4,5 and
6 with specific details. In
case if you disagree to it
being classified as
contaminated / probably
contaminated Site
There is no heavy industry in
Rajpura except M/s
Hindustan Unilever Ltd, M/s
There is no industrial park
along the road side of
Majitha Road. There is no
The 22 nos dyeing industries
have been installed individual
ETPs. The samples of the
The distillery unit mentioned
here is the same as in S.No
260. The status of pollution
The Khanna Paper millsis
complying with the
provisions of water act and
As per the reasons given in
col.6, a vast irrigated area
around Ludhiana has been
The industry is engaged in
the process of lead smelting.
It is using old lead acid
All the steel rolling mills and
induction furnaces located in
the Ajnali Area have provided
The 22 nos. dyeing industries
have been installed individual
ETPs . the Sample of the
No other polluting industry
in which lead is used or
manufactured exist in this
On the basis of the report
given by M/s Tetra tech , the
solar evoparation ponds of all
M/s Chandigarh Distillers and
Bottlers P Ltd, Village Banur,
Tehsil and District SAS Nagar
This site may be excluded
from the list as the industry is
existing in Leather Complex ,
A study was conducted and
two samples of fly ash was
collected on 07/09/2012 and
. Contamination of Soil,
Ground Water in the area has
not been mentioned. Matter
Contamination of Soil,
Ground Water in the area has
not been reported. Matter
Contamination of Soil,
Ground Water in the area has
not been reported. Matter
The reasons cited highlight
the pollution in Krishni river
due to discharge of Industrial
Contamination of Soil,
Ground Water in the area has
not been reported. Matter
Contamination of Soil,
Ground Water in the area has
not been reported. Matter
Contamination of Soil,
Ground Water in the area has
not been reported. Matter
Contamination of Soil,
Ground Water in the area has
not been reported. Matter
Contamination of Soil,
Ground Water in the area has
not been reported. Matter
Contamination of Soil,
Ground Water in the area has
not been reported. Matter

Approved by SPCB
(insert yes/no and date)

Pending for further
confirmation
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7

Introduction

The current Report provides a status of the Task 2: Formulate Approaches for
Identification and Assessment of Contaminated Sites for the project Inventory and
Mapping of Probably Contaminated Sites In India, which was awarded by the
Ministry of Environment and Forest to a Consortium consisting of COWI as lead
partner in association with KADAM, Witteveen+Bos and Tauw as sub-consultants.
The Project is funded by the World Bank (WB). Our work is coordinated with the
other two assignments of the National Programme for Rehabilitation of Polluted
Sites (NPRPS); Assignment 2: the Development of Methodologies for NPRPS and
Assignment 3: Development of National Programme for Rehabilitation of Polluted
Sites
Task 2 is one out of the five tasks in this project, see the relation between the tasks
shown in the figure below.

Objectives

The objective of the assignment is to prepare an inventory of contaminated sites
across India, which will provide information to Central and State governments
when preparing and implementing the National Program for Rehabilitation of
Polluted Sites (NPRPS). The Inventory must be a dynamic tool where data are
adjusted and supplemented on a regular basis.
The objective of Task 2 is to formulate approaches to the identification and
assessment of contaminated sites where uncontrolled hazardous or toxic materials
pose a threat to human health or the environment, and which may require action

C:\Users\sv\Documents\Projects and proposals\A019251 Inventory India\Final reports Dec 2015\Task 2\Final report dec 2015\Inventory Task 2 Final report Dec 2015.docx
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such as containment or remediation. The criteria should consider all sites,
irrespective of ownership status.
Output

The required output of task 2 is as follows:
1

A review of the international practices in identification, ranking and
assessments of contaminated sites

2

A set of 'action levels' or 'levels of concern' for different contaminant groups,
i.e. suggest soil and groundwater criteria for different contaminant groups

3

A structured process to be followed in the identification and assessment of
contaminated sites

4

A methodology to be followed for conducting desk-based assessment of sites

5

A protocol for carrying out initial assessment of identified sites.

The review of international practices and the “action levels” and “levels of concern”
used in different countries is presented in Chapter 2.
Screening levels and response levels for different contaminants groups are
discussed and presented in Chapter 4.
In Chapter 3 the structured process for identification and assessment of
contaminated sites in India is presented.
In Chapter 4 the methodology to conduct desk-based assessment is presented.
The methodology and protocol to carry out the initial assessment is presented in
Chapter 5.
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2

International practices of dealing with
contaminated sites

2.1

Introduction

9

For India, the assessment of contaminated sites is relatively new. In most western
countries, structured assessment of contaminated sites has been dealt with since
the eighties or nineties of the last century. Consequently, these countries have a
vast amount of experience in dealing with the identification and assessment of
contaminated sites. In working towards a standard procedure for the assessment
of sites in India, the international experience is valuable.
In this chapter, we describe international practices for identifying contaminated
sites. We discuss the advantages and disadvantages of several practices for the
Indian situation and propose a practice that we think is the most suitable. Instead
of making a broad outline for all countries, we have chosen to make a more
detailed analysis of the practices in a few countries that most other countries look
at and follow, i.e. USA, UK, Canada, the Netherlands and Australia.
In Section 2.2, we evaluate the practices for the USA, UK, Canada, the
Netherlands and Australia (in accordance with the other two NPRPS assignments)
on how contaminated sites are identified and on the relevance of these practices
for India. Table 2.1 presents a summary of the results of this evaluation.
Given the industrial history and development of India, it is to be expected that there
are many sites that will meet the definitions of a (probably) contaminated site.
However, the capacity for carrying out the identification and assessment of
probably contaminated sites in India is still being built up. The assessment of
contaminated sites should therefore aim at fast results by using available time,
money and resources to quickly identify the sites where the people and the
environment are actually at risk. Given the scale of the operation, also instruments
to manage this identification process are needed, like registration systems and
priority setting. We will evaluate the relevance of the practices in the five countries
for the Indian situation by answering the following questions:

C:\Users\sv\Documents\Projects and proposals\A019251 Inventory India\Final reports Dec 2015\Task 2\Final report dec 2015\Inventory Task 2 Final report Dec 2015.docx
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›
›
›

Is the process for identification of contaminated sites clearly structured and
does it focus on quick identification of sites where imminent threats to human
health and/or the environment occur?
Are clear criteria being used for identifying a contaminated site in the first
steps of the process (preferably generic levels)?
What instruments are being used for the management of the identification
process that can also be useful for the Indian situation?

In section 2.3, there is also a brief review of practices in other emerging countries
(Brazil, China and Malaysia).

2.2

Review of the international practices for
identification and assessment of
contaminated sites

2.2.1 USA
Identification
process/Definition of
contaminated sites

A contaminated site is defined as a site that poses most serious threats to public
health or the environment. Sites with a priority, meaning a Hazardous Ranking
System (HRS) score over 28.50 are proposed for the National Priority List (NPL)
and are considered “contaminated sites”.
The identification process is illustrated and further described below.

Inventory/Potential
polluting activities

The Superfund clean-up process begins with site discovery or notification to EPA
of possible releases of hazardous substances. Sites are discovered by various
parties, including citizens, state agencies, and EPA regional offices. Once
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discovered, sites are entered into the Comprehensive Environmental Response,
Compensation, and Liability Information System (CERCLIS), EPA's computerized
inventory of potential hazardous substance release sites. All releases listed in the
CERCLIS database must undergo a Preliminary Assessment (PA).
Preliminary
Assessment

The Preliminary Assessment (PA) is used by EPA to evaluate the potential for a
release of hazardous substances from a site. A Preliminary Assessment is
designed to determine whether a site poses little or no threat to human health and
the environment or whether it does pose a threat, whether the threat requires
further investigation. PA investigations collect readily available information about a
site and its surrounding area. The PA is designed to distinguish, based on limited
data, between sites that pose little or no threat to human health and the
environment and sites that may pose a threat and require further investigation. The
PA also identifies sites requiring assessment for possible response actions. If the
PA results in a recommendation for further investigation, a Site Inspection is
performed. The EPA publication Guidance for Performing Preliminary Assessments
under CERCLA, September 1991, (NTIS PB92-963303, EPA 9345.0-01A) provides
more information on conducting PAs.
The goal of the PA is to assess the threat to human health and the environment,
determine if a remediation action is necessary, and establish site inspection
priorities. The initial assessment does not typically involve on-site activities, but is
more likely to involve activities such as:

›
›
›
›
›

Review of federal, state, and local government permits and judicial files
Interviews with federal, state, and government personnel
Examination of land use records from local planning commissions
Analysis of geological, topographical and hydrological data
A visual inspection from the site's perimeter.

There is no sampling at this early point in the process, because the intent is to
obtain quick, low-cost information about the site and its surroundings to determine
the need for further investigation.
Site Inspection (SI)/
preliminary
investigation

Site Inspection identifies sites that enter the NPL Site Listing Process and provides
the data needed for Hazard Ranking System (HRS) scoring (introduction to the
HRS) and documentation. SI investigators typically collect environmental and
waste samples to determine which hazardous substances are present at a site.
They determine, if these substances are being released to the environment and
assess if they have reached nearby receptors. The SI can be conducted in one
stage or two. The first stage, or focused SI, tests hypotheses developed during the
PA and can yield information sufficient to prepare an HRS scoring package. If
further information is necessary to document an HRS score, an expanded SI is
conducted. The EPA publication Guidance for Performing Site Inspections under
CERCLA; Interim Final, September 1992, (NTIS PB92-963375, EPA 9345.1-05)
provides more information on conducting SIs.
Information collected during the PA and SI is used to calculate an HRS score. Sites
with an HRS score of 28.50 or more are eligible for listing on the NPL and require
the preparation of an HRS scoring package.
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If the PA indicates that further investigation may be necessary, an SI is performed.
An SI is a hands-on inspection which includes sample collection, and is carried out
to:

›

Eliminate releases that pose no threat to human health or the environment
from consideration

›

Identify any immediate threat to public health or the environment

›

Collect data for NPL eligibility determinations

›

Collect data to better characterize the release for more effective response.

During the SI, EPA, its contractors, state personnel, or state contractors examine
soil and sediment, ground and surface water, air quality, drums and lagoons, site
layout, geology, hydrogeology, meteorology, and topography. Potentially
responsible parties are also identified.
In the event further sampling is required, the site moves into the second stage of
the site inspection process. In the expanded SI, hypotheses developed during the
focused SI are tested, background levels are established, and preparation for the
HRS begins. Specific activities can include:

›
›
›
›
›
›

Monitoring well installation
Air sampling
Geophysical studies
Drum or tank sampling
Borehole installation
Complex background sampling studies.

Most likely, the initial calculation of the HRS score will begin before the expanded
SI is complete. The following section will cover the details of the HRS scoring
process.
Priority
setting/ranking

The Hazard Ranking System (HRS) is the principal mechanism EPA uses to place
uncontrolled waste sites on the National Priorities List (NPL). It is a numerically
based screening system that uses information from initial, limited investigations to
assess the relative potential of sites to pose a threat to human health or the
environment.
The National Priorities List (NPL) is the list of national priorities among the known
releases or threatened releases of hazardous substances, pollutants, or
contaminants throughout the United States and its territories. The NPL is intended
primarily to guide the EPA in determining which sites warrant further investigation.
The HRS is the scoring system used by the EPA’s Superfund program to assess
the relative threat associated with actual or potential releases of hazardous
substances. The HRS is the primary screening tool for determining whether a site
is to be included on the NPL, EPA’s list of sites that are prioritised for further
investigation and, if necessary, response action is needed under the
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Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA). An HRS score for a site is determined by evaluating four pathways:

›

Groundwater migration;

›

Surface water migration (composed of the three threats — drinking water,
human food chain, and environmental);

›

Soil exposure (composed of two threats — resident population and nearby
population); and

›

Air migration.

The scoring system for each pathway is based on a number of individual factors
grouped into three factor categories: (1) likelihood of release (or, for the soil
exposure pathway, likelihood of exposure); (2) waste characteristics; and (3)
receptors. Individual factors are evaluated and the factor values are combined
mathematically to produce factor category values. The HRS site score, which
ranges from 0 to 100, is obtained by combining the four pathway scores.
Sites with a HRS score > 28.50 are proposed for the NPL.
Criteria and
screening levels

The Soil Screening Guidance is a tool that the U.S. Environmental Protection
Agency (EPA) developed to help standardize and accelerate the evaluation and
clean-up of contaminated soils at sites on the National Priorities List (NPL).
Soil screening levels (SSLs) for contaminants in soil are not used in the process of
identifying contaminated sites, but in the process of determining the need for
response on contaminated sites (sites on the NPL list) by defining “unacceptable”
levels of contaminants in soil. Generally, at sites or at defined areas within a site
where contaminant concentrations equal or exceed SSLs, further study or
investigation, but not necessarily clean-up, is warranted under CERCLA.
SSLs are risk-based concentrations derived from equations combining exposure
information assumptions with EPA toxicity data. Generic SSLs are calculated for
the most common contaminants found at NPL sites. Generic SSLs can be used in
place of site-specific screening levels; however, in general, they are expected to be
more conservative than site-specific levels.

Further investigation/
assessment, human
risk

Superfund risk assessments help to determine a safe level for each potentially
dangerous contaminant present. For humans, this is a level at which health effects
are unlikely and the probability of cancer is very small. Several guidance
documents are available on the risk assessment process under the Superfund.
Risk Assessment Guidance for Superfund, Volume I - Human Health Evaluation
Manual Part A (RAGS Part A) provides an overview on the human health
evaluation activities that are conducted during the baseline risk assessment at
Superfund sites. The baseline risk assessment is an analysis of the potential
adverse health effects (current or future) caused by hazardous substance releases
from a site in the absence of any actions to control or mitigate these releases (i.e.,
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under an assumption of no action). The baseline risk assessment contributes to the
site characterization and subsequent development, evaluation, and selection of
appropriate response alternatives. The results of the baseline risk assessment are
used to help to determine whether additional response action is necessary at the
site, modify preliminary remediation goals, help to support the selection of the "noaction" remedial alternative, where appropriate, and document the magnitude of
risk at a site, and the primary causes of that risk.
Further investigation/
assessment,
ecological risk

Superfund risk assessments help to determine a safe level for each potentially
dangerous contaminant present. For ecological receptors, determining the level of
risk is more complicated than for human health and is a function of the receptors of
concern, the nature of the adverse effects caused by the contaminants, and the
desired condition of the ecological resources. Several guidance documents are
available on the ecological risk assessment process under the Superfund.
The document Ecological Risk Assessment Guidance for Superfund (ERAGS)
provides guidance on the process of designing and conducting technically
defensible ecological risk assessments for the Superfund Program.

Relevance to India

Structured process
In the USA, a clear structured process is used to identify (probably) contaminated
sites and focuses on sites where imminent threats to human health and/or the
environment occur. Many guidance documents are available for the different steps
in the process and for carrying out a site-specific risk assessment. Only the
guidance for identifying potentially polluting activities and land uses are limited.
Availability of generic criteria
Generic site screening levels (SSLs) are available for a wide range of
contaminants for two forms of land use. The SSLs, however, are not determined to
assist in the process of identifying contaminated sites. The generic screening
levels are used in the remediation process to quickly distinguish between sites or
defined areas within a site based on the need for response or further investigation
Instruments for the management of the identification process
CERCLIS and Hazard Ranking System (HRS) are good examples of a registration
system and priority setting to help managing the process of identification of
contaminated sites. These instruments require quit detailed input, but the HRS can
be used for priority setting in the first stages of the identification process.

2.2.2 Canada
Identification
process/Definition of
contaminated sites

A contaminated site is defined as a site at which substances occur at
concentrations:
(1) above background levels and pose or are likely to pose an immediate or
long-term hazard to human health or the environment, or
(2) exceeding levels specified in policies and regulations.
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Canada operates with a ten step process for identifying, investigating and
remediating a contaminated site, see Figure 2-1.

Figure 2-1

Inventory/Potential
polluting activities

Steps for managing a contaminated site

For the most part, contaminated sites are typically associated with commercial,
industrial and waste disposal activities and are commonly the result of improper
chemical storage practices, spills, leaks and waste disposal. Some contaminated
or potentially contaminated sites are obvious, such as sanitary landfills, while
others may be innocuous, with the potential for hidden underground contamination.
The Federal Contaminated Sites Inventory lists over 21,000 federal sites. This
number includes confirmed contaminated sites, suspected contaminated sites, and
about 9,000 "closed" sites where remediation was either completed or not required.
There are several different avenues by which potentially contaminated sites may
be identified. The majority of these avenues are contingent upon previous
investigations and/or reports that may have been generated for the site. As a
preliminary overview, useful information regarding the site is obtained from the
following sources:

›
›
›
›
›
›
›

previous environmental record(s);
internal environmental programs;
complaints by citizens;
off-site impacts;
similarities to other known contaminated sites;
visual or olfactory evidence of previous leaks, spills or discharges; and
the nature of current or past activities at the site or adjacent properties.
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Upon completion of the site identification, it will be possible to assess whether it is
a suspect site. If the site is suspected of being contaminated, but additional
historical and current information is required, it will be necessary to proceed with a
Historical Review (Step 2).
Preliminary
assessment

The objectives of the Historical Review, also known as a Phase 1 Environmental
Site Assessment, are to assemble and review all available historical and current
information pertaining to the site. The Historical Review activities may be
undertaken to:
1

identify potential contaminants and environmental concerns at a site;

2

identify the need for further investigation, particularly at sites where little
existing information is available; and/or

3

establish the preliminary site characteristics and develop a program or work
plan for subsequent site investigations.

Following the identification of a suspected contaminated site in Step 1, the next
step is to identify the necessary background information through the completion of
a Historical Review. It may be necessary to conduct a Historical Review even if
information documenting the site’s environmental conditions already exist,
depending upon the nature of that information. Examples of such instances would
be:

›

A previous environmental investigation was not representative of the entire
site conditions.

›

Previous site investigations were undertaken without the benefit of a Historical
Review.

›

An unknown element or uncertainty identified in Step 1 requires further
qualification.

The Historical Review generally comprises three principal components:
1

a literature review;

2

a site visit or walk-through; and

3

interviews with specific persons.

For more information on conducting a Historical Review, the Canadian Standards
Association (CSA) document CAN/CSA Z768 Phase 1 Environmental Site
Assessment (CSA, 1994) outlines a standard approach to conducting a Historical
Review, or Phase 1 Environmental Site Assessment. In addition, the Canadian
Council of Ministers of the Environment (CCME) publication Guidance Document
on the Management of Contaminated Sites in Canada (CCME, 1997b) outlines the
phased approach to conducting environmental site assessments, including the
elements to be addressed in the initial phase of an environmental site assessment.
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An Initial Testing Program may be undertaken in one or more stages, depending
upon site and contaminant characteristics, the specific objectives of the study and
the Initial Testing findings.
The Initial Testing Program consists of six principal stages:
1. Planning;
The work plan should be based on the findings and/or uncertainties identified in
the Historical Review (Step 2). In developing the work plan, the Initial Testing
Program should incorporate the use of technically sound sampling procedures,
quality assurance/quality control procedures and laboratory analytical
procedures.
2. Field investigation and sampling;
The Initial Testing Program should include surface and subsurface soil
sampling, groundwater sampling and surface water sampling using approved
sampling procedures (e.g. CCME).
3. Sample analyses;
On-site methods allow samples to be screened for a variety of suspect
contaminants in a cost- and time effective manner. Samples with the highest
contaminant concentration identified by the screening method should then be
submitted to a laboratory for detailed analyses and confirmation of actual
contaminant concentrations.
4. Data interpretation and evaluation;
The Initial Testing Program will provide information on the nature and
magnitude of contamination at the site, environmental quality guidelines can be
used for the purpose of evaluating:
› the degree of contamination at the site;
› if further site investigations are required; and
› if management actions are necessary.
5. Risk identification
Undertaking a qualitative risk assessment as part of the Initial Testing Program
establishes the three components of risk — contaminants, potential receptors,
and exposure pathways — and focuses the data collection accordingly.
6. Conceptual model development.
The three preliminary site characteristics (contamination, pathways and
receptors), when viewed as a whole, constitute a conceptual site model. Both
the Historical Review and Initial Testing Program must be thoroughly evaluated
and documented to establish the preliminary site characteristics and determine
the potential for site contamination.

Related documents/Guidance
1
CAN/CSA Z769 Phase II Environmental Site Assessment, Canadian
Standards Association, 1998 (CSA)
2

Guidance Document on the Management of Contaminated Sites in Canada
(CCME), 1997b

3

Subsurface Assessment Handbook for Contaminated Sites (CCME), 1994
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Priority
setting/ranking

4

Guidance Manual on Sampling, Analysis, and Data Management for
Contaminated Sites — Volume 1: Main Report (CCME), 1993

5

Guidance Manual on Sampling, Analysis, and Data Management for
Contaminated Sites — Volume II:

6

Analytical Method Summaries (CCME), 1993

7

Canadian Water Quality Guidelines (CCREM), 1987

8

A Protocol for the Derivation of Canadian Sediment Quality Guidelines for the
Protection of Aquatic Life (CCME), 1995

9

Recommended Canadian Soil Quality Guidelines (CCME), 1997c

10

Canadian Soil Quality Guidelines for Copper: Environmental and Human
Health (CCME), 1997d

11

Canadian Soil Quality Guidelines for Pentachlorophenol: Environmental and
Human Health (CCME), 1997e

12

Protocol for the Derivation of Canadian Tissue Residue Guidelines for the
Protection of Wildlife that Consume Aquatic Biota (CCME), 1997f

13

Canadian Environmental Quality Guidelines (CCME), 1999.

The National Classification System for Contaminated Sites (NCSCS) was
developed by the CCME to aid the evaluation of the level of concern and the
development of management priorities for contaminated sites. Following the Initial
Testing Program (Step 3), the environmental data and information accumulated so
far may be sufficient to undertake classification of the site using the Detailed
Evaluation Form.
The Detailed Evaluation Form consists of a series of questions related to three
factors:
1

Contaminant Characteristics — the relative hazard of contaminants present at
a site;

2

Exposure Pathways — the route a contaminant may follow to a receptor.
There are three subcategories: (a) groundwater; (b) surface water; and (c)
direct contact; and

3

Receptors — living beings or resources that may be exposed to and affected
by contamination (e.g. humans, plants, animals, or environmental resources).
There are two sub-categories: (a) human and animal; and (b) environment.

Under each of the three factor headings, there are evaluation factors that must be
scored individually based on the specific site and contaminant characteristics.
Based on the total score and total estimated score, the site can be classified. The
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NCSCS is used for calculating a NCSCS score, and based on this score sites are
assigned one of the following classes:

›
›
›
›
›
Criteria and
screening levels

Class 1: Action Required (Total NCSCS Score greater than 70)
Class 2: Action Likely Required (Total NCSCS Score between 50 and 69.9)
Class 3: Action May Be Required (Total NCSCS Score between 37 and 49.9)
Class N: Action Not Likely Required (Total NCSCS Score less than 37)
Class I: Insufficient Information (>15% of Responses are “Do Not Know”)

Generic Interim Assessment criteria were first developed in 1991 and were used as
general guidance for the protection, maintenance, and improvement of specific
uses of soil and water. Assessment criteria are approximate background
concentrations or approximate analytical detection limits for contaminants in soil or
water.
A protocol for the derivation of soil quality guidelines that are scientifically
defensible was originally developed in 1996 and has been updated since (last
update 2006).
The protocol considers the effects of contaminated soil exposure on human and
ecological receptors for given land uses. The pathways and receptors of
contaminated soil considered in the derivation of soil quality guidelines were
selected based on exposure scenarios for agricultural, residential/parkland,
commercial, and industrial land uses.
Procedures for deriving environmental soil quality guidelines were developed to
maintain important ecological functions that support activities associated with the
identified land uses. Deriving human health based soil quality guidelines includes:

›
›
›

assessing the hazard posed by a chemical;
determining estimated daily intake (EDI) of that chemical unrelated to any
specific contaminated site (i.e. normal "background" exposure);
defining generic exposure scenarios appropriate to each land use.

Soil guidelines must ensure that total exposure to a contaminant (EDI + on-site
exposure at the guideline concentration) will present negligible risk.
Generic soil quality guidelines are available based on the lowest value generated
by the environmental and human health approaches for each of the four land uses:
Agricultural, Residential/Parkland, Commercial, and Industrial.
Similar guidelines are available for water; water quality guidelines for the protection
of aquatic life and water quality guidelines for the protection of agriculture (irrigation
and livestock). These guidelines are used in addition to soil quality guidelines to
assess the risk of the transport of groundwater contamination to surface water and
the risks of groundwater contamination from agriculture.
Further investigation/
assessment

The objective of the Detailed Testing Program is to further define the nature of the
site contamination and to address outstanding issues with respect to the
development of an effective site management strategy.

C:\Users\sv\Documents\Projects and proposals\A019251 Inventory India\Final reports Dec 2015\Task 2\Final report dec 2015\Inventory Task 2 Final report Dec 2015.docx

20

APPROACHES TO IDENTIFICATION AND ASSESSMENT OF CONTAMINATED SITES

The specific objectives of the Detailed Testing Program are:
1

to target and delineate the boundaries of identified contaminants;

2

to define, in greater detail, site conditions required to identify all contaminant
pathways, particularly with respect to risk assessment;

3

to provide contaminant and other information necessary to finalize remediation
guidelines or risk assessment; and

4

to provide all other information required to develop a Remediation Plan and
input to specifications and tender documents.

These specific objectives will provide useful input in the implementation of (1) Step
6: Reclassify the Site Using CCME National Classification System; and (2) Step 7:
Develop Remediation/Risk Management Strategy.
The nature and extent of the site contaminant conditions, including the horizontal
and vertical distributions of contaminants, should be thoroughly established. A
finalized conceptual site model that emphasizes the type and extent of the
subsurface contamination should define the pathways for contaminant migration
and identify potential receptors relative to human health and/or the environment.
As a result, the nature of a contaminant, its transport mechanism and its impact on
human health and/or the environment is combined with site geological,
hydrogeological and topographical information to produce a comprehensive model
of how contaminants may be disbursed from a source to a receptor.
Related documents/guidance:
1
1. Subsurface Assessment Handbook for Contaminated Sites (CCME), 1994
2

Relevance to India

2. Guidance Document on the Management of Contaminated Sites in Canada
(CCME), 1997b

Structured process
Canada uses a clear structured process to identify (probably) contaminated sites
and focuses on sites where imminent threats to human health and/or the
environment occur. Many guidance documents are available for the different steps
in the process and for deriving site-specific criteria.
Availability of generic criteria
Generic soil quality guidelines are available for four land uses: Agricultural,
Residential/Parkland, Commercial, and Industrial. The guidelines take into account
the effects of contaminated soil exposure on human and ecological receptors for
given land uses. Soil guidelines must ensure that total exposure to a contaminant
will present negligible risk. Similar guidelines are available for surface water and
water for agricultural use which can be used to assess the risks of contaminated
groundwater.
Instruments for the management of the identification process
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The National Classification System for Contaminated Sites (NCSCS) is both a
registration system as an instrument for priority setting. The NCSCS is used for
calculating a NCSCS score and based on this score sites are classified. The
system can in general be used after the first site investigation.

2.2.3 UK
Identification
process/Definition of
contaminated sites

Contaminated land under Part 2A of the Environmental Protection Act has to meet
the following statutory definition:
“…any land which appears to the local authority in whose area it is situated to be in
such a condition, by reasons of substances in, on or under the land, that
a) significant harm is being caused or there is a significant possibility of such
harm being caused (Harm to human beings, Ecological systems within certain
protected locations, property in the form of buildings, Property in the form of
crops, livestock etc.); or
b) pollution of controlled waters is being, or is likely to be caused (controlled
water: surface drinking water abstractions, groundwater Source Protection
Zones, groundwater – private abstractions, groundwater – aquifers):
and, in determining whether any land appears to be such land, a local authority
shall…act in accordance with guidance issued by the Secretary of State….”
Before the local authority can make the judgement that any land appears to be
contaminated land, the authority must identify a significant pollutant linkage. This
means that each of the following has to be identified:
a) a contaminant;
b) a relevant receptor and
c) a pathway by means of which either: (i) that contaminant is causing harm to
that receptor, or (ii) there is a significant possibility of such harm being caused
by that contaminant to that receptor

Inventory/potential
polluting activities

Local authorities are responsible for strategic approach to the inspection of their
area. Registration of contaminated sites is also a local responsibility. In developing
this strategic approach, the local authority should reflect local circumstances. In
particular, it should consider:
a) any available evidence that significant harm or pollution of controlled waters is
actually being caused;
b) the extent to which any receptor is likely to be found in any of the different
parts of the authority’s area;
c) the extent to which any of those receptors is likely to be exposed to a
contaminant, for example as a result of the use of the land or of the geological
and hydrogeological features of the area;
d) the extent to which information on land contamination is already available;
e) the history, scale and nature of industrial or other activities which may have
contaminated the land in different parts of its area;
f) the nature and timing of past redevelopment in different parts of its area;
g) the extent to which remedial action has already been taken by the authority or
others to deal with land-contamination problems or is likely to be taken as part
of an impending redevelopment; and
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h) the extent to which other regulatory authorities are likely to be considering the
possibility of harm being caused to particular receptors or the likelihood of any
pollution of controlled waters being caused in particular parts of the local
authority's area.

The environmental agency will act as the “enforcing authority” for any land
designated as a “special site". Land is designated as a special site in case of:
a) land affecting controlled waters (in most cases)
b) land which is contaminated land by reason of waste acid tars in, on or
under the ground;
c) land on which any of the following activities have been carried out at any
time:
› the purification (including refining) of crude petroleum or of oil
extracted from petroleum,
› shale or any other bituminous substance except coal; or
› the manufacture or processing of explosives;
d) land within a nuclear site;
e) land of special interest to the central government (e.g. properties of the
central government, land used for military purposes or for the production or
disposal of weapons).

Preliminary
Assessment

The scope of the preliminary risk assessment should start to address:

›

What substances may be present, for example by identifying potential sources
and what they may have released.

›

The receptors that may be affected, for example: people, ecosystems, crops,
buildings, water, or other receptors – the particular need to consider any of
these may be dictated by the context of the assessment.

›

The potential pathways, for example what type of access might be possible,
what is the underlying geology.

Not all the relevant characteristics may be known at the outset of all projects, in
which case, the scope of the preliminary risk assessment has to be sufficiently
broad to address known gaps in information. The basic methods for collecting
information for preliminary risk assessment are:

›
›

A desk study;
A site reconnaissance.

A range of guidelines that describe how to carry these out is e.g. for “Documentary
Research on Industrial Sites” (CLR 3) and “Potential Contaminants for the
Assessment of Land: (CLR 8) are available.
On the basis of the preliminary assessment, a conceptual model of a site is
developed to present the characteristics of the site, provide a systematic indication
of what risks may be the result and enable uncertainties and further assessment
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needs or other actions to be identified. Guidance on development of a conceptual
model is provided.
Site Inspection/
preliminary
investigation

The basic method for collecting information for the risk assessment is to carry out
intrusive investigations on the site and its surroundings. A range of guidelines that
describe appropriate techniques and quality assurance for this type of investigation
are available.

Priority
setting/ranking

No prioritization. All sites where risk actually occurs need attention. Imminent
threats to human health and/or the environment are determined by risk
assessment.

Criteria and
screening levels

The main purpose of the use of generic assessment criteria is to simplify the
assessment of risk and provide an element of standardisation of approach by
different parties or on different sites. Generic assessment criteria have developed
over a number of years in different applications relevant to land contamination.
They can include criteria that relate to the concentrations of substances in air and
water as well as in soil.
For soil for a few substances, soil guideline values (SGVs) and health criteria
values (HCVs) are provided to simplify the initial assessment whether a child or
adult might be exposed to harmful or potentially harmful levels of a contaminant on
a given site over a long period of exposure.
HCVs describe a level at which substances might pose either no appreciable risk
or a minimal risk to human health, depending on whether the substance is a
threshold or non-threshold substance.
SGVs describe levels (based on cautious estimates and assumptions in
hypothetical example situations) at which concentrations of contaminants in soil
may cease to pose no appreciable/ minimal risk. The Soil Guideline Values have
been derived on the basis of a particular land use. Currently, there are three types
of land use for which Soil Guideline Values have been developed: residential,
allotments and commercial/industrial.
Beside the SGVs, also air quality criteria and drinking water standards are used
when assessing the effects on human health. Guidance is also given for a generic
assessment of the effects on water environment, built environment, ecosystems,
animals and crops.

Further investigation/
assessment

The general approach is to use a computer model or other method of risk
estimation to derive an assessment criterion measured in a particular medium and
point in the pathway (for example, the concentration of the substance in soil) so
that the estimated risk from the site would not represent an unacceptable risk
compared with relevant evaluation criteria. This may involve an iterative process in
modelling, or a reversal of the calculation to estimate risk. It also requires careful
checking of the sensitivity of the model to particular assumptions, and evaluation of
the factors of safety to ensure that the site-specific assessment criteria are
sufficiently precautionary in scientific terms.
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A range of tools is available for detailed quantitative risk assessment. These have
been produced for different specific substances, types of site and receptors, as
well as for complex individual sites or general application in complex
circumstances.
As in generic quantitative risk assessment, the basic method for collecting
information for detailed risk assessment is to carry out intrusive investigations on
the site and its surroundings. The information collected should provide sufficient
information to support the use of the detailed quantitative risk assessment
approach.
Much of the more specific work for this type of risk assessment may require
specialist methods and tools. A range of guidelines are available that describes
how to carry out general aspects of this type of investigation.
Relevance to India

Structured process
The UK uses a clear structured process to identify (probably) contaminated sites
which focuses on sites where imminent threats to human health and/or the
environment occur. The process is mainly based on site-specific assessment of the
contamination. Many guideline documents are available to assist in carrying out the
site-specific assessment.

Availability of
generic criteria

Very few generic criteria are available. Only for a few contaminants, Soil Guideline
Values (SGV) are available.

Instruments for the
management of the
identification process

Local authorities are responsible for the registration and management of
contaminated sites. There are no central systems for registration and prioritization.

2.2.4 The Netherlands
Identification
process/Definition of
contaminated sites

A site that is polluted to a level that leads to potential risks based on vulnerable
land use is defined as contaminated. In general, potential risks exist if the average
concentration measured for at least one substance in a soil volume of at least 25
m3 in the case of soil contamination, or a pore-saturated soil volume of at least 100
m3 in the case of groundwater contamination, is higher than the intervention value
(I-value).

Inventory/Potential
polluting activities

Potentially contaminating activities can take place in all kinds of industries. A list of
potential soil threatening activities (Universal source categorisation: UBI) is used to
score different activities according to the risk that a serious soil contamination has
occurred.
Generally, the following groups of contaminants are recognized: heavy metals,
aromatic hydrocarbons, polyaromatic hydrocarbons, chlorinated hydrocarbons,
pesticides, polychlorinated biphenyls, chlorinated benzenes and phenols and some
important specific substances like mineral oil and cyanide.
The provinces and municipalities have completed an inventory of sites where past
activities and land use may have led to pollution (referred to as the LDB or the
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National List of Polluted Sites). On the basis of this inventory, a sub list was made
in 2004 of the sites for which soil remediation measures might be necessary on a
short term basis (the Baseline Workload in 2004). Every year, sites are removed
from the list on the basis of the results of site investigations and site remediation.
Preliminary
assessment

Preliminary assessment focuses on the history of the site; an inventory is made of
the activities and land use in the present and past. The result of this is a conclusion
on the possibility if and where contamination of soil, sediment or groundwater
might have occurred. For this step, a guideline is available (NEN- 5725, ‘Soil
quality - Strategy for preliminary investigation prior to exploratory and main
survey’);

Site inspection/
preliminary
investigation

The first step in the investigation of (potentially) contaminated sites is based on
different site sampling protocols. A guideline is available for soil and groundwater
sampling (NEN-5740, ‘Soil quality - Strategy for exploratory survey – Investigation
of the environmental quality of soil and soil lots’). For assessment of asbestos in
soil, a separate guideline is present (NEN-5707). For assessment of contamination
in sediments, the guideline NEN-5720 is available.
These guidelines are both used to determine whether a site is contaminated or not
and to make a first assessment of the contamination. Therefore, there are different
strategies in the NEN-5740 guideline for exploratory site assessment. These
strategies are different for:

›

situations with no indication for potential contamination (subdivided into small
and large scale);

›

situations with indication for potential contamination with local impact on soil
(subdivided for homogeneous and heterogeneous situations of soil
contamination, with diffuse or local impact and situations with subsurface
storage reservoirs);

A site is considered not contaminated if concentrations are below or just above
background levels. When contamination is present and can potentially be
considered as hazardous, further investigations and assessment is needed. As a
screening level, an average of the intervention level and the background level is
often used.
Priority
setting/ranking

No prioritization. At the moment, no central system for prioritization is in use. A few
years ago, a system called “urgentie systematiek” was use to distinguish between
sites that require immediate remediation and sites where more time was given to
start remediation. This was replaced by a system where all sites, where risk
actually occurs, need immediate attention. Imminent threats to human health
and/or the environment are determined by risk assessment (human, environment
and spreading), based on current land use, using the risk model Sanscrit.

Criteria and
screening levels

Generic criteria are available to determine potential risk (Intervention values).
Intervention values are generic soil quality standards used for classifying historical
soil contamination as seriously or not seriously contaminated. They are based on
potential human and ecotoxicological risks.
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Further investigation/
assessment

The goal of the further investigation is to draw the conclusion whether the
contamination poses unacceptable risks to human health, ecology or spreading to
groundwater. For this step, a guideline is available (NEN-5755, ‘Soil quality Strategy for further investigation - Investigation of the type, concentration and
extend of pollution of soil and soil lots’). In this guideline, the Conceptual Site
Model plays an important role to obtain an overview of the contamination situation.
A visual image of the contamination in the soil is made as detailed as is possible,
based on the information available.
The risks are initially determined using a standard risk assessment. The risk
assessment is carried out in three steps. Steps 1 and 2, but not 3, are compulsory.

Step 1: Determining
a case of serious
contamination

Step 2: Standard risk
assessment

The purpose of Step 1 is to determine whether there is a case of serious
contamination at the location. To aid this decision, soil concentrations are
compared with Intervention Values. Based on this simple comparison and
information about the size, location, current use of the site and existing exposure
routes, a decision about urgency for remediation is taken. In general, a case of
serious contamination exists if the average concentration measured for at least one
substance in a soil volume of at least 25 m 3 in the case of soil contamination, or a
pore-saturated soil volume of at least 100 m 3 in the case of groundwater
contamination, is higher than the intervention value. This is determined on the
basis of a detailed survey. Step 1 may lead to the following results:

›

Not a case of serious or urgent contamination. If it is not a case of serious
contamination, there is no need to determine whether unacceptable risks exist
as a result of the contamination.

›

A case of serious contamination, the assessment has to continue in Step 2,
i.e. a standard risk assessment. In these cases, risk mitigation and, hence,
risk assessment has to be in place within four years.

The purpose of Step 2 is to determine whether unacceptable risks exist in the case
of serious contamination. A standard risk assessment method is used to determine
whether any risks are involved in the present and future use of the location that
would have an unacceptable impact on humans, the ecosystem or from the point of
view of the contamination spreading. Future use must be within the scope provided
by the land use plan. The risk assessment method is generic, and parameters, on
the safe side, have been chosen. The major tool in this standard risk assessment
is a generic comparison of measured soil and groundwater concentrations with
generic, but soil type dependent, risk based values for standard types of land use.
Step 2 may lead to the following results:

›

No unacceptable risk. If it emerges from the standard risk assessment that the
existing soil contamination poses no unacceptable risks in the location's
present or future use, no urgent remediation needs to be carried out.
However, a register of the limitations of land use is required.

›

Unacceptable risk: Remediation is required as soon as possible. If it emerges
from the standard risk assessment that parts of the existing soil contamination
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pose an unacceptable risk in the location's present or future use, the critical
parts of contamination requires remediation urgently.

›

Step 3: Site-specific
risk assessment

Risk (apparently) unacceptable, but the assessment continues in Step 3, i.e.
location-specific risk assessment. If it emerges from the standard risk
assessment that all or part of the existing contamination poses unacceptable
risks in the location's present or future use, there may be grounds for
expecting a more specific risk assessment (Step 3) that may lead to a different
conclusion. The competent authority according to the Soil Protection Act may
also call for a location-specific assessment to be carried out, if it deems such
an assessment is necessary for decision-making.

The purpose of Step 3 is to determine whether performing a site-specific survey
would lead to a different conclusion from that of the standard risk assessment in
Step 2. The result obtained in Step 3 may also lead to a better design of the
remediation measures. It is up to the owner, whether Step 3 should be initiated. It
is up to the authorities, the owner and the associated consultancies to come up
with site-specific risk assessment procedures. However, there are national
initiatives to approve a suitable framework for site-specific higher tier ecological risk
assessment based on field research (Triade approach).
Step 3 may produce the following results:

Relevance to India

›

No unacceptable risk. If it emerges from the site-specific risk assessment that
the existing soil contamination poses no unacceptable risks in the location's
present or future use, no urgent remediation needs be carried out. However, a
register of the limitations of the case of serious contamination is required.
Moreover, the competent authority according to the Soil Protection Act has
discretion to determine whether management of any description is necessary.

›

Unacceptable risk: Remediation is required as soon as possible. If the location
specific risk assessment leads to the same conclusion as the standard risk
assessment in Step 2, it confirms that all or part of the existing soil
contamination poses unacceptable risks in the location's present or future use.
The parts of the case of serious contamination concerned will require
remediation urgently.

Structured process
In the Netherlands, a clear structured process is used to identify (probably)
contaminated sites. The process focuses in the first place on identifying sites with
potential risk (based on the most sensitive form of land use possible). Imminent
threats to human health and/or the environment (given the present day use)
determine if remediation or other measures have to be taken as soon as possible.
A scheme for identifying potentially polluting activities is available (UBI code).
Availability of generic criteria
Generic criteria for soil and groundwater are available to determine potential risk
(Intervention values).
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Instruments for the management of the identification process
Local and provincial authorities are responsible for the registration of contaminated
sites. There are several systems for registration in use. At the moment, no central
system for prioritization is in use. A few year ago a system called “urgentie
systematiek” was used to distinguish between sites that require immediate
remediation and sites where more time was given to start remediation.

2.2.5 Australia
Identification
process/Definition of
contaminated sites

The Contaminated Site Act 2003 defines contamination: “in relation to land, water
or a site, means having a substance present in or on that land, water or site at
above background concentrations that presents, or has the potential to present, a
risk of harm to human health, the environment or any environmental value”.
However, the Contaminated Sites Regulations 2006 lists the following land, water
and sites as being exempted from the above definition:
1

Surface water that is affected by eutrophication is not contaminated only
because of the eutrophication.

2

Land, water or a site is not contaminated where the only substance that is
present in or on that land, water or site at above background concentrations
that presents, or has the potential to present, a risk of harm to human health,
the environment or any environmental value –

›
›
3

Inventory/Potential
pollution activities

is part of a building or other structure (including sewerage system and
septic tank); or
is wholly contained within a building.

Land, water or a site is not contaminated where the only substance that is
present in or on that land, water or site at above background concentrations
that presents, or has the potential to present, a risk or harm to human health,
the environment or any environmental value is –

›

sodium chloride;

›

an explosive substance contained within an unexploded ordnance; or

›

a substance that is present as a direct result of the correct application of
a fertiliser, herbicide or pesticide to land.

In the guideline “Potential contaminating activities, industries and land uses” an
overview is given of the activities and land uses that are most likely to result is soil
contamination including the most relevant contamination types.
The EPA is required to keep a register of contaminated sites.
EPA maintains two data systems for recording information on sites which are
known to be, have been or have the potential to be contaminated. These data
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systems are the Contaminated Sites Management Database (CSMD) and the
Contaminated Sites Geographic Information System (GIS).
The CSMD is used as an electronic means of recording correspondence on the
contamination status of sites in the Contaminated site Act whilst the GIS is used to
spatially record information on known or potentially contaminated sites in the ACT.
The CSMD and the GIS also contain records of potentially contaminated sites
which do not present a significant risk of harm while the current land use continues
(e.g. old municipal landfill sites or rural sheep dip sites).

Preliminary
Assessment

A Preliminary Site Investigation (PSI) is an initial evaluation of the contamination
status of a site, which generally comprises (see figure above):

›
›
›
›

a desktop study;
a detailed site inspection; and
interviews with site representatives (management, owners, former employees
etc.).
and where appropriate limited sampling has been carried out.

The objective of a PSI is to determine whether there have been any potentially
contaminating land uses at the site, probable contaminants and the possible
locations of any contamination. The findings of a PSI form the basis of all further
site investigations, and therefore it is imperative that as much information on the
site as possible is obtained and assessed in this phase of investigation. A PSI
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found to be deficient will result in a lack of confidence in any subsequent
investigations completed at a site.
A PSI should provide a preliminary statement on the site contamination and make
recommendations for further investigations, on-site and off-site, including the most
appropriate sampling methods depending upon site access, site characteristics,
and contaminant characteristics.
Due to the often shallow and vulnerable nature of groundwater resources in
Western Australia, the potential for impact to groundwater should be addressed for
all sites during the PSI stage. A hydrogeological assessment is often a critical
component of a staged site investigation. An initial hydrogeological assessment,
based on readily available information, should be incorporated into the PSI to
determine whether a risk to groundwater quality exists.
Site Inspection/
preliminary
investigation

In the first phases of the Detailed Site Investigation (DSI), potential or actual
contamination in the preliminary site investigation are confirmed through a
comprehensive sampling program. This investigation should accurately delineate
the vertical and lateral extent of contamination, both on-site and off-site, to enable
an assessment of risk to the environment and/or human health to be made.
A DSI involves the collection of comprehensive data on contamination identified
during the Preliminary Site Investigation.
The Development of Sampling and Analysis Programs (DEP, 2001) guideline
provides further information on undertaking site investigations.
The DSI report should:

›

identify/confirm sources of contamination;

›

provide comprehensive information on the nature, extent and concentrations
of contamination;

›

assess contaminant dispersal in air, surface water, groundwater, sediments,
soil, and dust;

›

identify the potential for landfill gas or similar (where applicable);

›

detail the appropriate investigation levels to be used in the assessment of the
site;

›

assess the sensitivity of receiving environments (where applicable);

›

identify any off-site impacts on soil, sediments, groundwater, surface water, air
and biota (where applicable);

›

identify the potential effects of contaminants on public health, the environment
and building structures;
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›

provide a comprehensive geological and hydrogeological assessment;

›

consider the adequacy and completeness of all information available to be
used in making decisions on remediation, or management of contamination;
and

›

document all community consultation undertaken.
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An assessment of risk must be made in the early stages of a DSI, and may warrant
its own individual report, separate to the DSI report. A preliminary assessment of
human health and ecological risks may be undertaken during the preliminary site
investigation, by comparing concentrations of contaminants against existing health
and ecological levels. However, where a potential for risk is identified, a site
specific risk assessment may be required to characterise and quantify the risk and
to develop appropriate risk management strategies.
Information on the recommended overall approach to conducting risk assessments
(including Tier 1 screening risk assessments) is provided in The Use of Risk
Assessment in Contaminated Site Assessment and Management: Guidance on the
overall approach (DEC, 2006).
In a Tier 1 screening risk assessment, site-analytical data are compared with
generic assessment levels to identify which substances may pose a risk to human
health, the environment or environmental values. If the concentration of a
substance is lower than the relevant assessment level, then the substance is
unlikely to represent an unacceptable risk (assuming that the data are correct and
representative of the site, and the exposure assumptions used in the derivation of
the assessment level are appropriate). A Tier 1 screening risk assessment
comprises the following steps:

Priority
setting/ranking

›

development of a Conceptual Site Model (CSM) which identifies all potential
contaminant sources, exposure pathways and receptors

›

preliminary assessment to determine whether complete pathways potentially
exist between the identified contaminant sources and potential receptors

›

selection of relevant assessment levels

›

assessment of whether contaminant concentrations exceed the relevant
assessment levels

›

discussion of potential risks identified and sources of uncertainty (risk
characterisation).

Sites that have been contaminated by former waste disposal, industrial and similar
activities are frequently discovered during changes to land use – for example, from
industrial to residential use. In most cases, these can be managed at the time that
the change of land use occurs.
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In rare cases, some sites are found to present an unacceptable risk to human
health or to the environment and must be dealt with as a priority. Such sites are
typically subject to clean-up and/or management under EPA directions.
Criteria and
screening levels

Assessment levels are used as a “first pass” assessment of analytical results to
determine if substances are present at a site at concentrations which may present
a risk to either human health or the environment. Where a substance is present
above the assessment level, further investigation, including risk assessment, is
required to determine whether a site is contaminated. Assessment Levels for Soil,
Sediment and Water are available (DEP, 2001).
The soil assessment levels for determining if soil is potentially contaminated are
divided into two sections: Ecological Investigation Levels (EILs) and Health
Investigation Levels (HILs). The National Environment Protection Measure
(NEPM)-sourced EILs are based on phytotoxicity (copper and lead) and
background soil survey data (barium, phosphorus and sulphur) from four Australian
capital cities and are intended for use in an urban setting.
The Health Investigation Levels (HILs) are primarily based on the health-based soil
investigation levels presented in the National Environment Protection (Assessment
of Site Contamination) Measure (NEPM) (NEPC, 1999) which were developed
through the Health Council. The HILs differ per Land uses (adopted from the
National Environment Protection (Assessment of Site Contamination) Measure
(NEPC 1999):

›

Standard residential with garden/accessible soil (home-grown produce
contributing less than 10 per cent of vegetable and fruit intake; no poultry).
This category includes children’s day-care centres, pre-schools and primary
schools.

›

Residential with minimal opportunities for soil access including dwellings with
fully or permanently paved yard space such as high-rise apartments and flats.

›

Parks, recreational open space and playing fields, includes secondary
schools.

›

Commercial/industrial includes premises such as shops and offices as well as
factories and industrial sites.

Groundwater Investigation levels are available for aquatic ecosystems (both
marine and fresh waters), drinking water and water used for agricultural purpose
(irrigation and livestock).
Further investigation/
assessment

If one or more assessment levels are exceeded, then further investigation (Tier 2
intermediate risk assessment) is required to determine whether the identified
substances of concern pose a risk in the existing or proposed site setting and to
determine the scale and urgency of further action if appropriate. The higher the
exceedance of the assessment level, the higher is the likelihood that the substance
will pose a risk to human health and/or the environment and/or environmental
values.
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Site-specific assessment levels will need to be developed where:

Relevance to India

›

generic assessment values are not available for the substances of concern

›

site conditions, receptors and/or exposure pathways differ significantly from
those assumed in the derivations of the EILs or HILs (e.g. significant
consumption of home-grown vegetables)

›

significant ecological issues (e.g. critical or sensitive habitats, threatened or
endangered species, national parks and nature reserves) are present.

Structured process
In Australia, a clear structured process is used to identify (probably) contaminated
sites which focus on sites where imminent threats to human health and/or the
environment occur. Many guideline documents are available for the different steps
in the process and for carrying out a site specific risk assessment. There is a clear
guideline document for identifying potentially polluting activities and land uses.
Availability of generic criteria
Assessment levels are available for the most common contaminant to determine if
substances are present at a site in concentrations, which may present a risk to
either human health or the environment.
Instruments for the management of the identification process
The EPA is required to keep a register of contaminated sites. The data are stored
in a Contaminated Sites Management Database (CSMD) and a Contaminated
Sites Geographic Information System (GIS). There is no central system for
prioritization.
The international practices and their relevance to India are summarized in Table
2-1.
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Table 2-1

Summary of evaluation results
USA

Canada

UK (England)

Netherlands

Australia

Definition of a contaminated
site

Sites that pose most serious
threats to public health or the
environment (National Priorities
List, NPL)

A site at which substances
occur at concentrations
(i) above background levels and
pose, or are likely to pose, an
immediate or long-term hazard
to human health or the
environment;
or (ii) exceed levels specified in
policies and regulations

According to the Environmental
protection Act, a site is
contaminated if it poses a
significant possibility of
significant harm (SPOSH)

A site that is polluted to a level
that leads to potential risks
based on vulnerable land use

A site having a substance
present above background
concentrations that presents, or
has the potential to present, a
risk of harm to human health,
the environment or any
environmental value

Inventories

CERCLIS (comprehensive
environmental response
compensation and liability
information system). Between
100,000 and 600,000 brownfield
sites and around 1,664
abandoned sites selected for
the Superfund program. Start of
the inventory of the Superfund
program: year 1982

Identification of potentially
contaminated sites based on
activities (past or current) on or
near the site (typically
commercial, industrial and
waste disposal activities). Over
21,000 federal sites have been
identified as contaminated sites,
suspected contaminated sites,
or "closed" sites where
remediation was either
completed or not required

Local authorities are
responsible for strategic
approach to the inspection of
their area. Registration of
contaminated sites is also a
local responsibility.
For UK, no total estimation has
been made. In England,
100,000 sites may be
contaminated. Of these, 5,000
to 20,000 may be problem sites

Inventory in regional and
provincial databases based on
activities and land use on the
site). An inventory of sites is
completed where past activities
and land use may have led to
pollution.
Around 11,000 sites with
possible unacceptable risks in
total.
› 413 sites with unacceptable
risks towards human health;
› 2,000 estimated number of
sites with unacceptable risk
to ecology and
groundwater.

Inventory registered by EPA in a
Contaminated Sites
Management Database (CSMD)
and a Contaminated Sites
Geographic Information System
(GIS).
No information on number of
sites

Start of the inventory: year 1980
Process identification
contaminated sites

Structured approach focused on
determining imminent threats to
human health and/or the
environment. Many guideline
documents for different steps in

Structured approach focused on
determining imminent threats to
human health and/or the
environment. Many guideline
documents for different steps in

Structured approach to identify
(probably) focused on sites
where imminent threats to
human health and/or the
environment occur. The process
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Australia

the process

the process

is mainly based on site specific
assessment of the
contamination. A lot of guidance
documents for carrying out the
site-specific assessment

day use) determine if
remediation or other measures
have to be taken as soon as
possible

the process

Screening levels/ generic
criteria

The SSLs are available for a
wide range of contaminants, but
they are not determined to
assist in the process of
identifying contaminated sites.
The generic screening levels
are used to quickly assess the
need for action

Generic soil quality guidelines
are available for four land uses:
Agricultural, Residential/
Parkland, Commercial, and
Industrial. Soil guidelines must
ensure that total exposure to a
contaminant will present
negligible risk. Similar
guidelines are available for
surface water and water for
agricultural use

For a few contaminants Soil
Guideline Values (SGV) are
available

Generic criteria for soil and
groundwater are available to
determine potential risks
(Intervention values)

Assessment levels are available
for the most common
contaminant: Ecological
Investigation Levels (EILs) and
Health Investigation Levels
(HILs).
Similar investigation levels are
available for groundwater

Priority setting

Hazard ranking system (HRS) is
a clear priority setting system
based on a risk assessment

The National Classification
System for Contaminated Sites
(NCSCS) is an instrument for
priority setting based on risk
assessment

There are no central systems
for registration and prioritization

No central system for
prioritization is in use. A few
years ago, a risk based system
called “urgentie systematiek”
was used to prioritize the
remediation

There is no central system for
prioritization

Relevance to India

As a whole relevant for India

As a whole relevant for India

Less relevant for India because
of the focus on site specific
assessment and relatively few
generic criteria

Less relevant for India because
of the focus in the process
which is first of all on
determining potential risk.
Generic criteria available

As a whole relevant for India
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2.3

Practices in other emerging economies

As different as the approaches per country are, the policies described in Table 2-1
have one thing in common; they have been developed over a large number of
years and are still developing. This means that they present an enormous amount
of experience in dealing with contaminated sites. The available experience can be
very valuable to countries that are just beginning to develop their policy for dealing
with contaminated sites like India.
For comparison purposes, a brief presentation of practices in other emerging
economies is shown below. Information on numbers of contaminated sites are not
readily available.

2.3.1 Malaysia
Malaysia has established a practical and nationally consistent framework for the
management of contaminated land. Malaysia has adopted the screening levels of
the United States Environmental Protection Agency (USEPA) to support the
assessment and management of contaminated sites. “Contaminated Land” is
defined as a site at where substances occur at concentrations:

›

Above natural occurring metal concentrations and pose or are likely to pose
an immediate or long term hazard to human health or the environment, or

›

Exceed concentrations specified in the Site Screening Levels.

2.3.2 China
In the Five Year Plan of 2005, China reserved a budget for investigating the current
state of environmental pollution and the existing regulations on pollution prevention
as well as some pilot remediation projects. The government's first step in this
process was a country-wide assessment of the actual state of the environment.
The strategy they used in these assessments is unknown.
However, the findings of the so-called Soil Quality Survey with regard to soil
pollution were so dramatic and urgent that in 2010, in its 12th Five Year Plan, the
Chinese government reserved a large budget for developing environmental
legislation, implementing soil, water, food and health quality standards, and
carrying out environmental repair. Legislation is currently being developed in
China, using a risk based approach. The actual implementation of the legislation is
expected to take some time still.

2.3.3 Brazil
In Brazil, the responsibility for assessing potentially contaminated sites lies with the
municipalities and states. The approach is developed per state or municipality and
can therefore differ between states and municipalities. International experience is
being used in developing policies, but not entirely copied.
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The progress in developing policies also differs between states. The state of Sao
Paulo has developed specific manuals for assessment and investigations of sites,
using a risk based approach. They have also prioritized sites based on the type of
industrial activity, as it has been impossible to assess all industrial sites at once.
The state agency runs a database with all sites and their progress, which is
updated twice a year. Recently, they also started to register in the property
registration department, whereby property buyers are informed of any
contamination on a site. Other states are starting the same process, but are not as
far as Sao Paulo.
The federal level government sets the minimum requirements for the states.
Recently, they created a federal general limit list for some contaminants,
suggesting that all states create their own limits based on the regional
characteristics.
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3

Identification and assessment of
contaminated sites in India

3.1

Introduction

The objective of Task 2 is to formulate approaches to the identification and
assessment of contaminated sites in India where uncontrolled hazardous or toxic
materials pose a threat to human health or the environment, and which may
require action such as containment or remediation.
Contaminated soil can pose a threat to human health and the environment through
direct exposure (dermal contact, ingestion and inhalation of soil particles) or
indirect exposure (for example via groundwater contamination from the leaching of
substances through the soil profile. It may also pose a threat to health by inhalation
of vapours via off-gassing of undisturbed contaminated soils or through exposure
to surface water contaminated by the generation of air borne contaminated dusts
or contaminated surface water run-off). Exposure may also occur through the
release of hazardous dusts and vapours during reworking of soils, for example
during site redevelopment.
In this chapter, we have formulated a structured approach to the identification of
contaminated sites in India. The review of practices in other countries shows that
most countries use a risk model as the basis for the definition of a contaminated
site and for setting assessment levels for the screening of the concentration of
pollutants found in soil and (ground)water during this identification process (action
levels or levels of concern). A risk based approach will therefore also be the basis
for the identification process in India.
Given the industrial history and development of India, it is to be expected that (just
as in The Netherlands, USA, UK, Canada and Australia) there are many sites
where soil contamination might have occurred. Contrary to the situation in these
countries it is expected, and confirmed during data collection and assessment in
Task 1 that in India (probably) contaminated sites are used far more intensively,
and that imminent threats to human health and/or the environment will occur more
often. The assessment of contaminated sites should therefore be directed to quick
identification of these sites, rather than at a complete assessment of all
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contaminated sites in India. This would require using a set of clear generic
assessment levels for the most commonly encountered contaminants, preferably
differentiated for different forms of land use.

3.2

Process for identification and assessment of
contaminated sites

In the National Program for Rehabilitation of Polluted Sites (NPRPS) of
Assignment 3 and the Guidance Document for Assessment and Remediation of
Contaminated Sites in India (Assignment 2), the entire process of intervention on a
contaminated site, from its earliest identification to post remediation measures, is
described in a sequence of fourteen distinct steps. This set of steps covers all
activities that are performed in dealing with such a site. Wherever applicable, this
Task 2 Report refers to these fourteen steps. The same steps, with identical
descriptions, are also used in correlation with the non-technical aspects, i.e. legal,
financial and institutional, of dealing with contaminated sites.
The fourteen steps are visualised in Figure 3-1 and outlined in Table 3-1 below.
Identification

Planning

Implementation

Post remediation

›

Step 1:
Identification of probably
contaminated sites

›

Step 5:
Remediation Investigation

›

›

Step 10:
Post remediation plan

›

›

›

Step 2:
Preliminary investigation

Step 6:
Remediation Design, DPR

Step 8:
Implementation of
remediation

›

Step 11:
Post remediation action

›

›

Step 3:
Notification of polluted site

Step 9:
Approval of remediation
completion

Step 12:
Cost recovery

›

›

Step 4:
Priority list addition

Step 13:
Priority list deletion

›

Step 14:
Site reuse

›

Step 7:
DPR approval and
financing

Figure 3-1

The fourteen steps

Table 3-1

Outline of the fourteen steps

Step

Title

Concise description

Identification
1

Identification of probably
contaminated sites

A structured procedure for the identification of polluted sites, the collection and
systematic computerised storage of data serving that purpose.

2

Preliminary investigation

A preliminary site assessment (Step 2.1) is performed as a desk study and a site
inspection to confirm types of contaminants present.
In case the results of the preliminary site assessment warrant this, a preliminary
site investigation (Step 2.2) is performed. This involves investigation to assess if
the site may pose threat to human health and environment.

3

Notification of polluted site

Notification of a contaminated site as 'pollutes site' to restrict activities pending final
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Step

Title

Concise description
remediation and trace liable parties.

4

Priority list addition

The programme managing activities to rank sites based on the threat to human
health and environment.

5

Remediation Investigation

Detailed site assessment, including risk assessment, is commissioned to provide
information for inventorying and designing multiple options for rehabilitation.
For each option, the (post) remediation target and the recommended approach is
described. The potential options will be assessed using a set of criterial, and as a
result of this assessment, the optimum option will be selected.

6

Remediation Design, DPR

The selected remediation option is designed in greater detail, detailed costing and
planning is carried out and responsibilities are analysed in a Detailed Project
Report (DPR).

7

DPR approval and financing

The competent authority approves the DPR. Furthermore, the process of raising
funds, maintaining funds and disbursing funds for remediation activities continues.

Planning

Implementation
8

Implementation of remediation

Preparation, commissioning and implementation of remediation works. Supervision
and validation investigation during implementation.

9

Approval of remediation
completion

Evaluation of the remediation works and approval of the results by the competent
authority.

Post remediation
10

Post remediation plan

In case residual contamination remains at the site, post remediation measures are
designed to ensure end goals of remediation will be reached. The measures are
described in a plan including long term review.

11

Post remediation action

The site is monitored periodically to ensure pollution limits are within the values as
determined by the end goals of the final clean-up report, and that the land is being
used for the purpose as permitted by the end results. If necessary, active
maintenance measures are taking place.

12

Cost recovery

Any costs, fees and penalty that have not been pain in advance or recovered from
responsible persons, would be recovered either by enforcing financial security or
through the recovery process of areas of land revenue or public demand.

13

Priority list deletion

Upon completion of remediation activities, the site is marked in the database as
'remediated''. If necessary, monitoring activities may continue.

14

Site reuse

Reuse of the site after approval of remediation results.

In this Task 2 report, Step 1 Identification of probably contaminated sites
(inventory) and Step 2.1 Preliminary assessment (Desk based assessment, Site
Inspection and preliminary sampling) will be presented. The technical part of Step
4 Prioritization of contaminated sites will be dealt with in Task 5 of this assignment,
while the other steps will be detailed addressed in the NPRPS and/or in the
Guidance Document developed in two other assignments.
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Three basic conditions for the identification and assessment process must be
clear:

›

The definition of a (probably) contaminated site

›

The approach to defining risk

›

Criteria and assessment levels for contaminants.

These three basic conditions will be presented in the next three sub-chapters,
while the methodology for Step 1 Identification of probably contaminated sites
(inventory) and for Step 2.1 Preliminary assessment (desk based assessment, site
inspection and preliminary sampling) is described in Chapter 5 and 6. Step 2.2 is
described in the Development of Methodologies for NPRPS (Assignment 2).

3.3

Definition of (probably) contaminated sites

As seen in Chapter 2, definitions of a contaminated site vary in different countries,
demonstrating differences in approaches. A common element in the definitions
used in a number of countries is the risk based element which is always present
and often combined with guideline values or specified levels. The risk based
approach was decided also to be a key element in the definition for India. In the
following two subsections, the definitions of Contaminated Sites and Probably
Contaminated Sites as agreed are presented.
Please notice that the presented definition is a working definition for this study and
has no legal value. We are aware of a slightly different definition in the Guidance
Document of the Development of Methodologies of the NPRPS (Assignment 2)
and the Development of the NPRPS (assignment 3), and we have discussed it in
between the Project Managers of the three assignments. We have decided to
maintain the definitions in each of our assignments, as for any practical reasons
they are similar. In the final NPRPS the final approved definition should be
included.

3.3.1 Definition of a contaminated site
"Contaminated Sites are delineated areas in which the constituents and
characteristics of the toxic and hazardous substances, caused by humans, exist at
levels and in conditions which pose existing or imminent threats to human health
and/or the environment”.
Notes:
I. Site is defined by the area consisting of the aggregation of sources, the areas
between sources, and areas that may have been contaminated due to migration
from sources; although contaminated groundwater plumes will normally not be
considered as a part of the site boundary. Site boundaries are independent of
property boundaries.
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II. Confirmed presence of toxic and hazardous substances having constituents and
characteristics of the contaminants as per the Hazardous Wastes (Management,
Handling and Transboundary Movement) Rules, 2008.
III. Natural or background contaminants are not treated as contaminants or
substances, which basically are anthropogenic.
IV. Land would not be considered contaminated merely due to presence of
hazardous substances in, on or under the land. The level of contaminants should
be above risk level. Land may be contaminated even if it was contaminated partly
or entirely by the migration of contaminants into, onto or under the land from other
land.
V. The risk may be considered based on human health and/or the environment;
and may be assessed on the basis of existing or planned future land use as well as
use of ground water and surface water.
VI. The risk approach should also take into account any possible combination of
contaminants [interaction between contaminants and or with environmental
constituents] or certain levels of contaminants, wherever applicable

3.3.2 Definition of a probably contaminated site
"Sites with alleged (apparent, purported) but not scientifically proven presence of
constituents of contaminants or substances caused by humans at concentrations
and characteristics which can either pose a significant risk to human health or the
environment with regard to present or future land use plan [pattern] or exceeding
specific concentrations or standards prescribed for human health and or the
environment "
Notes:
I. The constituents and characteristics of contaminants shall be as per Hazardous
Wastes (Management, Handling and Transboundary Movement) Rules, 2008.
II. Natural or background contaminants are not treated as contaminants or
substances, which basically are anthropogenic.
III. The risk may be considered based on human health and/or the environment;
and may be accessed on the basis of present or planed future land use as well as
use of ground water and surface water.
IV. The risk approach should also take into account any possible combination of
contaminants [interaction between contaminants and or with environmental
constituents] or certain levels of contaminants, wherever applicable.
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3.3.3 Comments on the definitions
These definitions for (probably) contaminated sites include the following important
elements:

›

Confirmed presence of contaminants through sampling and analysis for a
contaminated site

›

The contaminants are defined as hazardous waste or hazardous substances.
Refer to Indian Hazardous Wastes (Management and Handling) Rules 1989
and subsequent Amendments.

›

The contamination must be caused by man, i.e. natural contamination is not
included.

›

The approach is a combination of a risk approach and guideline values. The
guideline values are convenient and easy to work with. The risk approach may
be used under certain circumstances, e.g. with a combination of contaminants
(synergistic interaction between contaminants) or at certain quantities of
contaminants.

›

The risk to consider is related to human health and/or the environment.

›

The risk must be assessed according to both present and future land use.

›

It is important to stress that a site characterized as contaminated according to
the definition presented here, do not necessarily require remediation. Whether
a contaminated site requires remediation or not depends on the specific risk
assessment related to the present or planned future land use as well as the
use of groundwater and surface water.

3.4

Risk based approach

In this context, it is internationally agreed that it is vital to determine the chance that
either humans or the environment will get in contact with the contamination. The
widely accepted approach to this risk assessment is the ‘Source – Pathway –
Receptor’ approach, see also Chapter 2. Within this approach, the source is the
contamination, e.g. a leaking oil tank or a hazardous waste dump. The pathway is
the route between the source and the receptor, and the receptor is a human,
animal, plant, ecosystem, property or a controlled water that may be affected by
the contamination.
The generally accepted principle is that adverse effects of contamination are only
considered to occur when contamination actually threatens humans or resources,
i.e. puts them at some substantial risk. This happens only when all of the three
elements (source, pathway and receptor) are present.
At any given site the exact situation with respect to each of these three elements
and their interconnectivities determine [i] the need to intervene, [ii] the points of
intervention (start and end), as well as [iii] the focus and the potential types of
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remediation options. Site assessment should show whether contamination puts
human health or the environment at substantial risk. Only in case these risks are
deemed unacceptable by the prevailing law or by the stakeholders, the need for
intervention arises. Only then, a process of selection of intervention (remediation)
measures needs to be initiated, eventually leading to remediation action.
In various risk assessment methodologies, the contamination (source) is clearly
identified, as well as what that source may affect (receptor) and through what route
the source may reach the receptor (pathway). It is important to note that receptors
may be located on-site as well as off-site, and also that while in a current situation
there may be no pathway, this can still develop over time (sometimes long
periods), by diffusion through groundwater, surface water, sediment or air.
Source-Pathway-Receptor
Source:
An area where a hazardous substance may have been deposited, stored, disposed, or placed. Also,
soil that may have become contaminated as a result of hazardous substance migration. In general,
however, the volumes of air, groundwater, surface water, and surface water sediments that may have
become contaminated through migration are not considered sources.
Pathway:
The environmental medium through which a hazardous substance may threaten receptors. The
migration and threat potential through the groundwater, surface water, air, and soil exposure
pathways is assessed.
Receptor:
A physical or environmental receptor that is within the receptor distance limit for a particular pathway.
Receptors may include wells and surface water intakes supplying drinking water, fisheries, sensitive
environments, and resources.

Most of the available risk assessment methodologies use a tiered approach, which
starts with a relatively quick qualitative assessment. If needed, this may be
followed by a more elaborated semi-quantitative assessment, based on model
calculations, and, again if needed, a comprehensive quantitative assessment. A
quantitative approach involves actual measurements in contact media, such as
indoor air, vegetables or drinking water.
No matter what approach is used, a model for input of site data is convenient to
work with. Conceptual Site Models are commonly used to implement a structured
and efficient investigation for risk assessment. Such a model is developed by
integrating as much relevant information on the contaminant situation as possible.
This helps to understand the mechanics at the site, and may result in an image like
the one in Figure 3-2 below. The Guidance Document of the Development of
Methodologies for NPRPS (Assignment 2) further describes how to develop a
Conceptual Site Model and its role in the assessment and remediation of sites.
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Conceptual site model

C:\Users\sv\Documents\Projects and proposals\A019251 Inventory India\Final reports Dec 2015\Task 2\Final report dec 2015\Inventory Task 2 Final report Dec 2015.docx

46

APPROACHES TO IDENTIFICATION AND ASSESSMENT OF CONTAMINATED SITES

4

Criteria and assessment levels for
contaminants

4.1

Introduction

The main goal of the process of identification and assessment of contaminated
sites is to focus as quickly as possible on sites where imminent threats to human
health and/or the environment occur. This implies that after each step a distinction
should be made between:

›

sites that meet the chosen definition for a contaminated sites and where
action is needed

›

sites that require further investigation

›

sites, where no further action is needed (not meeting the definition of a
contaminated site).

As a part of a risk based approach criteria and assessment levels (acceptable
and/or unacceptable concentrations of specific contaminants) can be determined to
help to decide after each step, if further action is needed. Assessment levels are
especially important during the first steps of identification of a contaminated site, as
only limited information may be available at this stage regarding pathway and
receptor.
The assessment levels presented in this chapter shall be considered as a practical
tool to be used as part of the risk assessment of (probably) contaminated sites in
India, until India have developed and approved their own standards.

4.2

Establishing assessment levels

In the assessment of contaminated sites, the levels required for comparison of the
concentrations of contaminants in various media should preferably satisfy the
following conditions:
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›

Based on assessment of risk related to human health and environment;

›

A clear distinction should be possible between sites where action is required
and sites, where no further investigation or action is necessary;

›

Related to international best practices;

›

A robust and simple system. This consideration results in a preference for the
use of generic levels rather than site-specific levels during the first steps of the
investigation.

Based on above considerations, two levels have been suggested: Screening level
and Response level. They are defined as follows:

›

Screening levels are generic concentrations of hazardous substances in soil,
sediment, groundwater and surface water, at or below which potential risks to
human health or the environment are not likely to occur and where no further
investigation and assessment is needed;

›

Response levels are generic concentrations of hazardous substances in soil
and sediments, at or above which it is very likely there is an imminent threat to
human health or the environment. At or above this level some form of
response is required to provide an adequate level of safety to protect public
health and the environment.

Below, in Figure 4-1 the levels are schematically shown indicating the risk they
represent and related actions to be taken.
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Assessment

Level of risk / Actions to be taken

Hazardous substances exist at levels which

Unacceptable risk.

may pose existing or imminent risk to human
and environment

Further site actions required (investigation,
remediation or precautionary measures)
Response Level

Hazardous substances exist at levels where

Acceptable risk at current land use.

existing or imminent risk to human and
environment is not likely to occur (related to a

Further investigation needed

certain type of land use)
Screening Level
Hazardous substances have not been detected

No risk at current land use.

or exist at levels where risk for human and
environment are likely to be negligible (related

No action at current land use

to a certain type of land use)

Figure 4-1

Overview of Screening and Response Levels related to risk and actions

Risk levels versus site categorization according to the definition is schematically
shown in Figure 4-2. The relation between the definitions of (probably)
contaminated sites and the determination of specific Screening/Response Levels
can be deducted as follows:

Figure 4-2

Risk levels and site categorization

A contaminated site is defined as “….delineated areas in which the constituents
and characteristics of the toxic and hazardous substances……exist at
levels……which pose existing or imminent threats to human health and/or the
environment” (see Section 3.3). Thus, the Response levels shall be established at
levels fulfilling this definition.
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Correspondingly, a probably contaminated site is defined as "Sites with alleged
…..presence of constituents of contaminants or substances ….. at concentrations
and characteristics which can either pose a significant risk to human health or the
environment ……. or exceeding specific concentrations or standards prescribed for
human health and or the environment". The Screening levels will be the specific
concentrations or standards prescribed for human health and or the environment.
At this point it shall be stressed that a site with one or more soil samples exceeding
the response level for one or more contaminants not necessarily will need any
urgent remediation. In many cases, it may be proven that the risk is low due to the
pathway and/or receptor, and remedial action is not required. In other cases,
precautionary measures may be sufficient for protection of human health and
environment.

4.3

Screening levels

4.3.1 Assessing soil contamination
In India, there are no specific levels for assessing soil contamination. The review of
practices in other countries shows that generic screening levels are commonly
used to quickly distinguish sites where threats to human health or the environment
are not likely to occur and where no further investigation and assessment is
needed. If concentrations in soil and groundwater do not exceed these screening
levels, the site does not meet the definition of a contaminated site. Based on the
review of international practices (see Chapter 2), the Canadian CCME
Environmental Quality Guidelines have proven to be well-founded values for these
screening levels in the Indian situation. Subsequently, the use of the Canadian
screening levels has been accepted by MoEF and the World Bank during the TEP
meeting on 21 April 2014. These screening levels represent a level of negligible
risk and provide a level that is regarded to enable a healthily functioning system for
different types of land use. Within the CCME Environmental Quality Guidelines, a
list of values for a large set of parameters for these soil quality criteria is provided.
Four categories of land use are distinguished:

›
›
›
›

Agricultural
Residential/Parkland
Industrial
Commercial.

The land use categories referred to by MoEF to be used in the Inventory of
probably contaminated sites are the following:

›
›
›
›
›

Agricultural land
Waste land
Water bodies
Habitation settlements
Commercial
Industrial
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›
›

Mixed
Other

In Table 4-1, we show how to correlate the forms of land use from the Canadian
soil quality guidelines with the land uses referred to by the MoEF.
Table 4-1

Correlation of land use categories from Canadian soil quality guidelines and
Indian guidelines

Land use India
(Referred to by the MoEF)

Background levels

Land use in the Canadian quality guidelines

Agricultural land

Agricultural (including water quality guidelines for
agriculture)

Waste land

Industrial

Water bodies

For soil depending on land use

Forests

Residential/Parkland

Habitation settlements

Residential/Parkland

Industrial

Industrial, commercial

Mixed

Choose the most vulnerable land use

Other

Choose the most vulnerable land use

In most cases, screening levels are well above the natural background levels. The
natural background levels of metals and other inorganic chemicals can vary widely,
and this should be taken into account when applying the assessment levels. Where
it can be demonstrated that natural background concentrations are elevated (e.g.
heavy metal concentrations in mineralised areas), it would be appropriate to
develop less stringent assessment criteria. However, care needs to be taken when
establishing the level of the natural background and its natural variation, as the
local background level may be influenced by historic mining and/or waste disposal
activities. Note that for certain contaminants such as Persistent Organic Pollutants,
no background values should be used, as there is no natural background for these
substances.

4.3.2 Assessing groundwater contamination
For groundwater, first the intended use (at present or in future) of the groundwater
has to be established. Is it to be used for drinking water for humans, for drinking
water for animals, for irrigation of crops, or for water in industrial processes?
Depending on this, different screening levels can be set up. In India, there are no
specific standards for groundwater levels beneath contaminated sites. However,
there are specified standards for e.g. drinking water and water used for irrigation.
Groundwater used
for drinking water

As Screening Levels for groundwater used for drinking water, the Indian drinking
water values considered are as per IS 10500:2012 - (Second Revision) has been
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suggested. For contaminants not listed in this document, suggested screening
values are taken from Canadian Standards (Appendix A). Where Canadian values
are also unavailable, those from WHO are used. This is in accordance with the
proposed approach for target levels for remediation in the assignment
Development of Methodologies for NPRPS (Assignment 2), see Task 3 report,
Appendix 2 of this assignment..
Groundwater used
for irrigation

As Screening Levels for groundwater used for irrigation, the current Indian
Standard: “The Environment (Protection) Rules, 1986 Schedule VI General
standards for discharge of environmental pollutants” will be used. If there are no
Indian standards for a specific compound the Canadian Water Quality Guidelines
for the Protection of Agriculture will be used, see Appendix B.

4.3.3 Assessing surface water contamination
As Screening Levels for assessing surface water impact from contaminated sites
discharging waste water to surface water bodies, the Indian standards: “The
Environment (Protection) Rules, 1986 Schedule VI, General standards for
discharge of environmental pollutants” is proposed,. The values are divided into 4
categories: 1) Inland/surface 2) Public sewers 3) Land for irrigation and 4) Marine
coastal. In general, these values are very high compared to international standards
e.g. the Canadian Water Quality Guidelines for the protection of Aquatic Life.
If there are no Indian standards for a specific compound, the Canadian Water
Quality Guidelines for the Protection of Aquatic Life will be used as screening
levels, see Appendix C.

4.4

Response levels

India has no specific levels for assessing soil contamination. However schedule 2
of the Hazardous Waste Rules (2008), gives the ranges of concentrations above
which a material is regarded as "hazardous waste". Hazardous waste is defined as
" any waste which by reason of any of its physical, chemical, reactive, toxic,
flammable, explosive or corrosive characteristics causes danger or is likely to
cause danger to health or environment, whether alone or when in contact with
other wastes or substances”.
The levels in Schedule II of Hazardous Waste Rules 2008 (see Appendix D) are
applicable for waste. If these levels are exceeded and contact of human with this
material is possible, these levels may be considered as emergency levels above
which immediate safety measures are required. Exceeding these levels means that
the site immediately may be defined as a contaminated site. No further
investigation is necessary to identify as a contaminated site. However further
investigation of the site is required for priority setting and to prepare remediation
measures.
As a first approach in the process for setting Response Levels it was agreed with
MoEF to use the levels in Schedule II of Hazardous Waste Rules 2008 as "Generic
Response Levels". If these levels were exceeded, a site could immediately be
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labelled as a “contaminated site” where remediation or precautionary measures
have to be taken. No further investigation and assessment would be necessary to
identify as a contaminated site (however further investigation might be needed to
determine what kind of action is needed). The advantage using these
concentrations is that the HW Rules are incorporated in the Indian legislation and
are widely used by the Indian authorities and it is a quick and simple approach.
The consideration using the HW Rules is, that it is not in accordance with
international practice to utilise standards defining hazardous waste to define
Response Levels for contaminated soil/land. Also for some parameters the values
of the Response levels are not very stringent and also at levels below these values
imminent threat to human health or the environment might occur. These values can
therefore only be used as a first screening in determining if response is necessary.
In addition, the World Bank has commented (and we are in agreement) that they
neither consider their use as proposed as being compliant with international
standards, nor being environmentally sustainable, or serving to protect
human/environmental health and livelihoods.
Based on the above considerations we agreed with MoEF to assess another
approach for setting up Response Levels in India.
There are several options referring to international methods for setting up response
levels. In many countries, response levels are site specific levels which have to be
determined for a specific site using a risk model and the actual land use. This
requires experience with the assessment of contaminated sites. It is likely that in
the near future, this experience will further develop in India from various
investigation and remediation projects. In the meantime, response levels may be
used based on one of the international standards. After some years, these
response levels should be evaluated, and if required, new level values for the
national or regional situation in India may be developed, based on new research.
Below, we present possibilities mentioning advantages and disadvantages for
using international methods as response levels.
Canada

In Canada, there are no generic values related to a response level. In the
Canadian system site specific action values have derived from using a manual
(Guidance Manual for Developing Site Specific Soil Quality Remediation
Objectives for Contaminated Sites in Canada, March 1996, see
http://www.ccme.ca/assets/pdf/pn_1197_e.pdf). Based on the condition that the
system of standards should be robust and simple, we would prefer to have a list of
generic values instead of referring to this Canadian manual.
Another possibility for deriving response levels could be to use the screening levels
and multiply these levels using a ‘safety factor’. A disadvantage of taking such
‘safety factors’ into account is that it might be different for various (groups of)
substances depending on their specific toxic effect, or that they differ based on
policy reasons. This would require a detailed and possibly arbitrary discussion on
which safety factor to use.
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The Soil Screening Levels (SSL) from the US-EPA have been discussed earlier in
Chapter 2. They represent risk based concentrations derived from equations
combining exposure information assumptions with EPA toxicity data. These SSLs
are for many parameters relatively high. This can be explained because they refer
to human health only and not to ecological impact. Two Screening Levels are
provided, one related to residential and one to industrial use of sites.
For most parameters, the US-EPA-SSLevels are (much) higher than the CCME
Environmental Quality Guidelines. For some parameters, e.g. arsenic, the US-EPA
SSLs are relatively low, even lower than CCME Guidelines.

Dutch intervention
values

The Dutch intervention values represent a level above which unacceptable risks
may occur. The risk model by which these levels were determined takes into
account a situation where people live and partly eat crops from the site. In this way,
these levels provide a relatively low level of risk (a conservative approach).
These intervention values are generic values for a list of contaminants, only
depending on soil characteristics (percentages of clay particles and organic matter
of the total dry matter weight). To keep the system simple, the dependency of
these soil characteristics will not be taken into account. For most parameters, the
Dutch intervention values are higher than the CCME Environmental Quality
Guidelines. For a few parameters, e.g. PCBs and cadmium, the Dutch intervention
values are lower than CCME Guidelines.

Recommendation

Based on the considerations of use of HW Rules and comparison of approaches in
US, UK, Canada and the Netherlands, the use of the Dutch intervention values,
which are widely accepted worldwide, will be suggested as response levels. The
Dutch intervention values represent a level above which unacceptable risks may
occur. The risk model by which these levels were determined takes into account a
residential situation where people live and partly eat crops from the site. In this
way, these levels provide a relatively low level of risk, i.e. a conservative approach.
By adopting this risk model, a site will be defined as a contaminated site when
levels exceed this relatively low level of risk. This can be done based on the
Preliminary Investigation (Step 2 in the 14-step process). During the remediation
investigation in Step 5, the investigation will be aimed at identifying locations where
risks occur in present or future situations, which remediation measures should
focus on.
A complete list of the Dutch intervention values are shown in Appendix E together
with the Canadian, Indian and WHO guidelines. Compared to the Canadian soil
screening levels, the Dutch standards are in general a factor 3-10 higher (for
sensitive land use e.g. agricultural and residential). However, it can be seen from
the list in Appendix E that for some chemical substances the Dutch intervention
values are lower that the Canadian screening levels. This is especial true when
comparing with screening values for non-sensitive land use (e.g. Industrial and
Commercial land use). To overcome this issue, the response levels should always
be the highest specified level in Appendix E. In one important case the Dutch
Intervention Value is higher than the level in the Hazardous Waste Rules, namely
for hexavalent Chromium, and in this case the Response Level will correspond to
the level in the Hazardous Waste Rule (50 mg/kg).
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4.5

Summary overview of identification and
assessment process

With reference to the 14 steps process for identification and assessment of
contaminated sites (see Section 3.2) and the development of Screening and
Response levels in Section 4) the structured process can be illustrated as in Figure
4-4 on next page.
The level of risks and corresponding actions to be taken in relation to screening
and response levels are summarized in Figure 4-3.
Assessment

Level of risk / Actions to be taken

Hazardous substances exist at levels which

Unacceptable risk.

may pose existing or imminent risk to human
and environment

Further site actions required (investigation,
remediation or precautionary measures)
Response Level

Hazardous substances exist at levels where

Acceptable risk at current land use.

existing or imminent risk to human and
environment is not likely to occur (related to a

Further investigation needed

certain type of land use)
Screening Level
Hazardous substances have not been detected

No risk at current land use.

or exist at levels where risk for human and
environment are likely to be negligible (related

No action at current land use

to a certain type of land use)

Figure 4-3

Overview of Screening and Response Levels related to risk and actions

The screening and response levels for India proposed to be used until India has
developed its own levels are as follows:

›

Screening levels for soil and sediments: Canadian screening values

›

Screening levels for groundwater and surface water: Indian values for
groundwater and surface water complemented with international values from
Canada and WHO

›

Response levels for soil and sediments: Dutch intervention values.

A complete overview of the screening and response levels is attached in Appendix
E.
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Structured process
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5

Identification of probably contaminated
sites

5.1

Introduction

The identification of probably contaminated sites, as defined in Section 3.2, is the
first step in the process of assessment and possible remediation of a contaminated
site. In this Step 1, a decision can be made whether or not a site may be regarded
as a probably contaminated site requiring further investigation. If so, the site will
continue in the process to Step 2: Preliminary investigation.
This chapter has been elaborated based on the experience obtained during the
data collection in Task 1 of this assignment and in close collaboration with Grontmij
developing the Methodologies for NPRPS (Assignment 2).

5.2

Activities

Within this step the following activities are to be performed:

Responsible parties

›

The collection of information on probably contaminated sites (for example any
existing site investigation reports, regulatory records, petitions, or complaints);

›

The verification and evaluation of the information obtained. This may also
require a site visit.

The activities in this step are typically carried out by technical specialists within the
competent authority for the assessment and remediation process. If a specialized
agency/consultant is appointed to review the information this should be supervised
by the competent authority.
The team involved should demonstrate in-depth knowledge and experience of
hazardous waste production associated with industrial processes, and of the
environmental fate, transport and degradation characteristics of contaminants (e.g.
mobility, biodegradability).
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Information regarding probably contaminated sites may be derived from reactive or
proactive processes. In a reactive process of data collection, the competent
authority may receive petitions, reports, complaints etc. from local or state level
agencies, government agencies, the general public and NGOs. Some examples to
illustrate which information may be received are presented here:

›

Reports on the production, treatment, transport and disposal of hazardous
waste, by private parties, including operators and land owners, members of
the public or government agencies.

›

Petitions or complaints on the suspicion of presence of hazardous materials or
substances at a site, by the public, NGOs or local government agencies. This
may include reports on nuisance caused by odour or dust, or visual evidence
of the presence of waste material.

›

Complaints, through various governmental organisations. These complaints
should be forwarded to the competent authority.

The use of a standardised petition format will improve the completeness and
quality of the information necessary for submission of a well-founded petition (refer
Example Petition format for identification of probably contaminated sites, in the
Guidance Document of the Assignment 2, Methodologies for the NPRPS, Volume
II-1-a).
In a proactive process of data collection, the data are gathered through a
structured process for systematic information collection by the competent authority.
This kind of information may be obtained following reviews of:

Data verification and
evaluation

›

hazardous waste registers regarding generation, transport, treatment and
disposal of hazardous waste;

›

the locations of municipal solid waste dumps;

›

records of government agencies that own or control land;

›

regional plans and development plans regarding spatial planning;

›

industries regarding change of land use.

The data obtained during the data collection should be verified and evaluated. The
initial step is to establish whether or not, the data contains sufficient information to
warrant any further investigation of the site. The data needed to make this decision
is briefly shown on next page and described in the Checklist of relevant data for
identification of probably contaminated sites, in the Guidance Document of the
Assignment 2, Methodologies for the NPRPS, Volume II-1-b. In the event there is
insufficient data, or data of insufficient quality to make the decision, then more data
should be collected.
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Verification of data can be done by collecting information independently from the
person or organisation responsible for submitting the original petition, report or
complaint. Often, a brief site visit may be beneficial to enable a visual verification of
the situation by the reviewing team.
Once the appropriate data has been obtained and verified, an evaluation
assessment of whether or not the site qualifies as a ‘probably contaminated site’
may be undertaken. This evaluation comprises answering the following questions:

›

Has the site been subject to any industry type (Guidance Document of the
assignment Methodologies for the NPRPS, point 1.12 of Checklist of relevant
data for identification of probably contaminated sites, Volume II-1-b), industrial
processes (Checklist point 2.3) or hazardous waste generation (Checklist
point 2.4), which are in accordance with Schedule I of Hazardous Wastes
(Management, Handling and Transboundary Movement) Rules, 2008?

›

Have any other industrial processes taken place on the site (Checklist point
2.3), considered as a risk of harm to human health and/or to the environment?

›

Have any other contaminants of anthropogenic nature been registered on the
site (Checklist points 2.2 and 2.6), according to Schedule II of Hazardous
Waste Rules 2008, considered as a risk of harm to human health and/or to the
environment?

›

Have any other contaminants, or combinations of contaminants, of
anthropogenic nature been registered on the site (Checklist point 2.6),
considered as risk of harm to human health and/or to the environment?

If either one or more of these four questions is answered by ‘yes’ the site should be
regarded as a ‘probably contaminated site’. If all of these four questions are
answered by ‘no’, and there is no actual indication of significant contamination at
the site, the site should not be regarded as a ‘probably contaminated site’.
The evaluation is visualised in the flowchart below.
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5.3

Output

The output of this Step is the decision record for the conclusion as to whether or
not the site is regarded as a probably contaminated site. If yes, further assessment
may be undertaken. This assessment is described in the following Section, on Step
2, Preliminary investigation. The data on the site and the decision record should be
included in the database of contaminated sites, see Task 3 Report of the Inventory
of Contaminated Sites.
If the site does not qualify as a probably contaminated site, it is not necessary to
continue the assessment process in Step 2. The data on the site and the decision
record can be submitted into the archives.
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Preliminary investigation

6.1

Introduction

61

The Preliminary investigation as defined in Section 3.2 is the second step in the
process of assessment and possible remediation of a contaminated site. The
purpose of the Preliminary Investigation is to establish whether or not a site should
be regarded as a contaminated site as defined in Section 3.3. This Step 2 is
divided into two Steps: Preliminary Site Assessment (Step 2.1) and Preliminary
Site Investigation (Step 2.2).
The objective of the Preliminary Site Assessment (Step 2.1) is to focus as quickly
as possible on imminent threats to human health and/or the environment to verify if
the site is a contaminated site. Step 2.1 includes a desk top study, a site inspection
with limited sampling and a brief reporting. Step 2.1 builds on information obtained
in Step 1 Identification of probably contaminated site, for the specific sites
assessed in Step 2.1.
The objective of the Preliminary Site Investigation (Step 2.2) is to identify all
sources of contamination and the relevant pathways linking them to the receptors
of concern. Step 2.2 includes planning of the investigation strategy, fieldwork with
underground sampling and analysis, and reporting. Step 2.2 builds on information
obtained in Step 2.1 Preliminary Site Assessment.
In this chapter the activities and output of Step 2.1 is described. Step 2.1 describes
the methodology for the Preliminary Site Assessment, which has been performed
for 100 sites in Task 4 of this assignment.

6.2

Activities

Within this Step the following activities are to be performed:

›

A desk study is carried out on the available information of the site. Information
in reports and petitions is assessed and new information is inventoried.
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Responsible Parties

›

A site inspection is carried out to verify the information of the desk study and
to prepare a plan for sampling and testing.

›

At the locations where main sources of contamination and relevant pathways
to possible affected receptors are expected limited sampling and testing is
carried out.

›

The results are compared with the Screening and Response levels and a
conclusion is drawn as to whether or not the site should be regarded as a
contaminated site. Recommendations on the necessity to carry out preliminary
site investigation (Step 2.2) and specific aims of that investigation are
presented.

›

Reporting of results of the preliminary site assessment and review of the
report.

This activity is typically carried out by technical specialists of the specialized
agency/consultant appointed to carry out the preliminary investigation. The work
should be supervised by a senior colleague, and close cooperation with the
competent authority is necessary to collect important information during the desk
study and to prepare the site inspection and sampling.
The team involved should demonstrate in-depth knowledge and experience in the
assessment of contaminated sites, including interpretation of topographic and
geological maps and reports. The field work team should have relevant expertise,
experience and skills for the site inspection and sampling. The laboratory work has
to be carried out by an accredited laboratory.

Guidance for
performing the
activities

This section presents guidance for the performance of the activities within Step 2.1.
It is intended to enable the user to quickly gain an understanding of the necessary
activities while at the same time keeping an overview of the sequence of activities.
The detailed information on the execution of the Preliminary Site Assessment can
be found in Section Volume III-2.1-i of the Guidance Document of the assignment
Development of Methodologies of NPRPS (Assignment 2). A central element in the
Preliminary Site Assessment is the Site Inspection Protocol (SIP) developed in
relation to Step 4 including the site inspection of 100 sites. The SIP is attached to
this reports Appendix F and includes following:

›

General introduction on the use of the SIP;

›

Checklists and manuals for execution of the individual activities;

›

Recommendations for proper health and safety measures during the site visit
and for reporting the results.

The SIP is related to the information inventoried and summarized in the database
of contaminated sites. The information in this database enables the prioritization of
sites in a program for remediation of polluted sites. The present SIP will be

C:\Users\sv\Documents\Projects and proposals\A019251 Inventory India\Final reports Dec 2015\Task 2\Final report dec 2015\Inventory Task 2 Final report Dec 2015.docx

APPROACHES TO IDENTIFICATION AND ASSESSMENT OF CONTAMINATED SITES

63

updated based on the experience from the 100 site inspections, and the final
updated SIP will be included in the Task 4 report.
Desk study

A review of the site information within reports, petitions and complaints obtained at
Step 1 is performed. It is necessary to have as much information as possible
concerning the history and land use both on site and off site (representing the
surrounding area). This information indicates the possibility of the presence of
contamination at the site.
The points below should be considered when assessing existing primary data:

›

determine what data are available;

›

evaluate purpose and scope of previous investigations;

›

review sampling locations, dates, depths and sample descriptions;

›

evaluate the sampling results and hazardous substance concentrations;

›

review field preparation and collection techniques for previous samples;

›

review available laboratory documentation;

›

assess usability of previous primary data.

The data review may identify gaps in the available data. Additional information can
be obtained from maps, data bases or governmental information.
The available reviewed information and the newly collected information can be
summarised in a table and information gaps should be indicated before the site
inspection is carried out (refer Appendix F in the SIP, Appendix E, table 1 Existing
and general information and table 2 Overall assessment of data and data gaps).
Based on all the compiled information a work plan should be devised prior to the
site inspection. This work plan should include all reconnaissance activities and
identify the specific information to be collected e.g. sampling from drinking water
wells, noting the local hydrogeology, estimating the population at risk, interviews
with specific stakeholders (such as occupants, current or former owners,
neighbours, manager, employees and government officials) etc.
On completion of the desk study a review should be carried out to confirm whether
there is any indication of contaminating activities at the site. If it is established that
there is no such indication it should be concluded that the information from step 1
is incorrect. The site should be classified as “not a probably contaminated site” and
the database should be revised accordingly. Further investigation activities should
not be regarded necessary for the site.
Site inspection

The site inspection is a field visit to observe the site and the potential sources of
contamination (on-site reconnaissance) and to undertake a perimeter survey of the
facility as well as a survey of the local site environs (off-site reconnaissance).

C:\Users\sv\Documents\Projects and proposals\A019251 Inventory India\Final reports Dec 2015\Task 2\Final report dec 2015\Inventory Task 2 Final report Dec 2015.docx

64

APPROACHES TO IDENTIFICATION AND ASSESSMENT OF CONTAMINATED SITES

During this site inspection, information is obtained to fill the gaps and the existing
available information is verified. If possible photographs should also be taken.
The site inspection has to be prepared by arranging access to the site and to make
arrangements with important stakeholders (e.g. site owner/operator, key
State/Municipal officials, key NGO Agency, local Health Facility Director).
Furthermore, (sampling) equipment has to be prepared.
During the site inspection, health and safety guidelines have to be taken into
account (refer to Appendix F, SIP, section 3).
The information gathered during the site inspection should be summarized in
tables (refer Appendix F, SIP, section 5 –on-site- and 6 –off-site-) and a sketch
map should be drawn showing the principal recorded occurrences and expected
sources of contamination the main exposure and migration pathways of pollutants
and the locations of receptors.
Limited sampling
and testing

An initial assessment of the contamination present at the site may be ascertained
from samples taken during the site inspection. These samples should be obtained
from locations where the main sources of pollution are expected, and at locations
within migration pathways. Because only a limited number of samples are
obtained, the sample locations should be well chosen, and guidance is provided in
Appendix F, SIP, Chapter 9).
The sampling should be carried out according to the Sample Protocol (refer
Appendix F, SIP, Appendix A).
The samples should be tested in a laboratory to assess the levels of
contamination. Laboratories should operate in accordance with specific
accreditation criteria (refer Checklist prequalification for site investigation,
Development of Methodologies for NPRPS, Guidance Document, Volume II-2.1-a).
The parameters for determination within each sample scheduled for analysis will
depend on the hazardous waste material potentially present (refer Appendix F,
SIP, Appendix C).

Comparing testing
results with standard

The laboratory testing will result in a list of concentration levels for various
parameters/substances. These concentration levels have to be compared with the
Screening Levels and the Response Levels, refer Section 4.
The outcome of the comparison will determine whether or not the site should be
regarded as a contaminated site. The following situations can occur:

›

If the contaminants exist at or below Screening levels the site cannot directly
be regarded as ‘not a probably contaminated site’. This because of the fact
that only a limited number of samples were taken. Further investigation is
necessary to assess if there are any further sources of contamination at the
site which may cause a risk to present or future land use. This can be done by
a preliminary site investigation.
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›

If the contaminants exist at or above Screening levels but at or below
Response levels the site may be determined as probably contaminated site.
Then preliminary site investigation should be carried out as well. This is
because of the fact that only a limited number of samples were taken and
there may be other locations at the site where higher concentration of
contaminants occur;

›

If the contaminants exist at or above Response levels the site can be
classified as a contaminated site. Often it is not clear if all sources and
pathways have been identified and samples may not have been taken. In that
case a preliminary site investigation is necessary. If it is clear that all sources
and relevant pathways have been identified and samples were taken at these
points, no preliminary site investigation is necessary. In that case the site may
be notified directly as a contaminated site and prioritisation can take place
(Step 3 and Step 4 of the assessment and remediation process).

All these situations are illustrated in the below result flowchart (Figure 6-1) for the
comparison of concentration levels with Screening and Response levels.
If concentration levels of the contaminants exceed the levels of Schedule II of the
Hazardous Waste Rules 2008 immediate measures related to safety for human
health have to be considered and material from the site has to be considered as
hazardous waste.

Figure 6-1

Reporting and
review

Decision flowchart for Step 2.1

The activities carried out, the methods used and the results of the preliminary site
assessment should be described in the report. The chapters of the report are
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structured in accordance with the stages of the investigation itself (refer Checklist
for preliminary site assessment report, Volume II-2.1-c).
Finally, a conclusion should be drawn as to whether or not the site meets the
definition of contaminated site. Recommendations should also be provided for the
next step in the assessment and remediation process. If there is not enough
information to draw a conclusion a recommendation for further investigation should
be provided.
It is important that this document contains copies of the original sources of
information in databases, previous reports and other sources. This is because at
later stages of the assessment and remediation process, it is often necessary to
revert to the original information when interpreting newly collected data.

6.3

Output

The output of this Step 2.1 is the conclusion whether the site should be regarded
as a contaminated site. If so, or if there is not enough information, further
investigation is necessary to obtain more information.
If the site is not regarded as a contaminated site, it is not necessary to continue the
process of assessment and remediation of the site. The site information and the
decision should be registered in the database.
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Appendix A Canadian drinking water quality
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Summary Table (August 2012)

Guidelines for Canadian Drinking Water Quality

Introduction
The Guidelines for Canadian Drinking Water Quality are established by the Federal-Provincial-Territorial Committee on
Drinking Water (CDW) and published by Health Canada. This summary table is updated regularly and published on Health Canada’s
website (www.healthcanada.gc.ca/waterquality). It supersedes all previous electronic and printed versions, including the 6th edition of
the Guidelines for Canadian Drinking Water Quality (1996).
Each guideline was established based on current, published scientific research related to health effects, aesthetic effects, and
operational considerations. Health-based guidelines are established on the basis of comprehensive review of the known health effects
associated with each contaminant, on exposure levels and on the availability of treatment and analytical technologies. Aesthetic effects
(e.g., taste, odour) are taken into account when these play a role in determining whether consumers will consider the water drinkable.
Operational considerations are factored in when the presence of a substance may interfere with or impair a treatment process or
technology (e.g., turbidity interfering with chlorination or UV disinfection) or adversely affect drinking water infrastructure (e.g.,
corrosion of pipes).
The Federal-Provincial-Territorial Committee on Drinking Water establishes the Guidelines for Canadian Drinking Water
Quality specifically for contaminants that meet all of the following criteria:
1.
exposure to the contaminant could lead to adverse health effects in humans;
2.
the contaminant is frequently detected or could be expected to be found in a large number of drinking water supplies
throughout Canada; and
3.
the contaminant is detected, or could be expected to be detected, in drinking water at a level that is of possible human health
significance.
If a contaminant of interest does not meet all these criteria, CDW may choose not to establish a numerical guideline or develop
a Guideline Technical Document. In that case, a Guidance Document may be developed.
Older guidelines are systematically reviewed in order to assess the need to update them; in the tables, guidelines that have been
reaffirmed include both the original approval and reaffirmation year indicated after the name of the parameter.
Science-based documents published as part of the Guidelines for Canadian Drinking Water Quality (i.e., Guideline Technical
Documents, Guidance Documents) are developed through a documented process which includes a literature review, internal and
external peer-reviews, public consultations and Federal-Provincial-Territorial approval processes. For more information on specific
guidelines, please refer to the guideline technical document or guidance document for the parameter of concern, available on the
Health Canada website (www.hc-sc.gc.ca/ewh-semt/pubs/water-eau/index-eng.php).
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Department of Environment and Water
British Columbia
Ministry of Health
Manitoba
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Department of Environment
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Department of Health and Social Services
Ontario
Ministry of the Environment
Prince Edward Island
Department of Environment, Energy and Forestry
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Saskatchewan
Ministry of the Environment
Yukon Territory
Department of Health and Social Services
Canada
Department of Health

Dr. Donald Reid
Mr. Barry Boettger
Ms. Kim Philip
Mr. Kevin Gould
Mr. Haseen Kahn
Mr. Duane Fleming
Ms. Judy MacDonald
Mr. Peter Workman
Dr. Satish Deshpande
Mr. George Somers
Ms. Caroline Robert
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Mr. Peter Workman
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Ms. Anne Vézina
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Tables
Table 1. Microbiological Parameters
In general, the highest-priority guidelines are those dealing with microbiological contaminants, such as bacteria, protozoa and
viruses. As a result of challenges with routine analysis of harmful microorganisms that could potentially be present in inadequately
treated drinking water, the microbiological guidelines focus on indicators (E.coli, total coliforms) and treatment goals. The use of a
multi-barrier approach that includes source water protection, adequate treatment, including disinfection, and a well-maintained
distribution system can reduce microorganisms to levels that have not been associated with illness, as well as meet the guidelines
outlined below.
Parameter
(approval)

Guideline

Common sources

Health considerations

None required

Human and animal
faeces; some are
naturally occurring

Commonly associated with gastrointestinal upset Use multi-barrier approach to reduce
(nausea, vomiting, diarrhoea); some pathogens
pathogens to levels that are non-detectable or
may infect the lungs, skin, eyes, central nervous not associated with illness.
system or liver.

Treatment goal:
Minimum 4 log
reduction and/or
inactivation of
enteric viruses
Escherichia coli MAC:
(E. coli) (2006) None detectable per
100 mL

Human and animal
faeces

Heterotrophic
plate count
(HPC) (2006)

None required

Naturally occurring

Protozoa:
Giardia and
Cryptosporidium
(2004)

Treatment goal:
Minimum 3 log
reduction and/or
inactivation

Human and animal
faeces

Commonly associated with gastrointestinal upset
(nausea, vomiting, diarrhoea); less common
health effects can include respiratory symptoms,
central nervous system infections, liver
infections and muscular syndromes.
The presence of E. coli indicates recent faecal
contamination and the potential presence of
microorganisms capable of causing
gastrointestinal illnesses; pathogens in human
and animal faeces pose the most immediate
danger to public health.
HPC results are not an indicator of water safety
and should not be used as an indicator of
potential adverse human health effects; HPC is a
useful operational tool for monitoring general
bacteriological water quality through the
treatment process and in the distribution system.
Commonly associated with gastrointestinal upset
(nausea, vomiting, diarrhoea); less common
health effects can include respiratory symptoms,
central nervous system infections, liver
infections and muscular syndromes.

Bacterial
waterborne
pathogens
(2006)

Enteric viruses
(2011)

Human and animal
faeces
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Applying the guideline

Routine monitoring for viruses is not
practical; where possible, characterize source
water to determine if greater than a 4 log
removal or inactivation is necessary.
E. coli is used as an indicator of the
microbiological safety of drinking water; if
detected, enteric pathogens may also be
present.
If increases in HPC values above baseline
levels occur, the system should be inspected to
determine the cause; HPC should be
minimized through effective treatment and
disinfection and remain constant over time.
Monitoring for Cryptosporidium and Giardia
in source waters will provide valuable
information for assessing treatment
requirements.
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Parameter
(approval)

Total coliforms
(2006)

Guideline

Common sources

Health considerations

At exit of municipal
treatment plant or
throughout semipublic systems:
MAC of none
detectable/100 mL

Human and animal
faeces; naturally
occurring in water, soil
and vegetation

Total coliforms are not used as indicators of
potential health effects from pathogenic
microorganisms; they are used as an operational
tool to determine how well the drinking water
treatment system is operating.

In municipal
distribution systems:
No consecutive
samples or no more
than 10% of samples
should contain total
coliforms
Turbidity (2003) Guideline
Treated water < 0.1
NTU1 at all times.
Where not
achievable:
≤ 0.3 NTU2
≤ 1.0 NTU3
≤ 0.1 NTU4

Naturally occurring
particles:
Inorganic: clays, silts,
metal precipitates
Organic: decomposed
plant & animal debris,
microorganisms

Applying the guideline

In water leaving a treatment plant, the
presence of total coliforms indicates that the
water has been inadequately treated and may
contain pathogenic microorganisms; in semipublic systems, the presence of total coliforms
generally indicates that the system is
vulnerable to contamination and that
additional actions need to be taken; in a
distribution and storage system, detection of
total coliforms can indicate regrowth of the
bacteria in distribution system biofilms or
intrusion of untreated water; thus,
exceedances of the distribution system goal
should be investigated.
Indirect associations: particles can harbour
Guidelines apply to individual filter turbidity
microorganisms, protecting them from
for systems that use surface water or GUDI;
disinfection, and can entrap heavy metals and
drinking water from some sources may meet
biocides; elevated or fluctuating turbidity in
exemption criteria from filtration requirements
filtered water can indicate a problem with the
established by the appropriate authority;
water treatment process and a potential increased increases in distribution system turbidity can
risk of pathogens in treated water.
be indicative of deteriorating water quality
and should be investigated.

1

Where possible, filtration systems should be designed and operated to reduce turbidity levels as low as possible, with a treated water turbidity target of less
than 0.1 NTU at all times
2
Chemically assisted filtration: ≤ 0.3 NTU in at least 95% of a) measurements made or b) the time each calendar month; never to exceed 1.0 NTU.
3
Slow sand or diatomaceous earth filtration: ≤ 1.0 NTU in at least 95% of a) measurements made or b) the time each calendar month; never to exceed 3.0 NTU.
4
Membrane filtration: ≤ 0.1 NTU in at least 99% of a) measurements made or b) the time each calendar month; never to exceed 0.3 NTU.
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Table 2. Chemical and Physical Parameters
Guidelines for chemical and physical parameters are:
1. health based and listed as a maximum acceptable concentrations (MAC);
2. based on aesthetic considerations and listed as an aesthetic objectives (AO); or
3. established based on operational considerations and listed as an operational guidance values (OG).
In general, the highest priority guidelines are those dealing with microbiological contaminants. Any measure taken to reduce
concentrations of chemical contaminants should not compromise the effectiveness of disinfection.
Type1 Parameter
(approval,
reaffirmation)

MAC
(mg/L)

T

Aluminum (1998)

I

Ammonia (1987)

None
required

I

Antimony (1997)

0.006

I

Arsenic (2006)

0.010
ALARA

Other value Common sources of
(mg/L)
parameter in water
OG:
< 0.1
(conventional
treatment);
< 0.2 (other
treatment
types)

Health considerations

Comments

Aluminum salts used as
coagulants in drinking
water treatment; naturally
occurring

Current weight of evidence does not
indicate adverse health effects at levels
found in drinking water.

Naturally occurring;
released from agricultural
or industrial wastes; added
as part of chloramination
for drinking water
disinfection
Naturally occurring
(erosion); soil runoff;
industrial effluents;
leaching from plumbing
materials and solder
Naturally occurring
(erosion and weathering of
soils, minerals, ores)

Guideline value not necessary as it is
produced in the body and efficiently
metabolized in healthy people; no adverse
effects at levels found in drinking water.
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Health basis of MAC: Microscopic
changes in organs and tissues
(thymus, kidney, liver, spleen,
thyroid)

MAC takes into consideration analytical
achievability; plumbing should be
thoroughly flushed before water is used for
consumption.

Health basis of MAC: Cancer (lung,
bladder, liver, skin) (classified as
human carcinogen)
Other: Skin, vascular and
neurological effects (numbness and
tingling of extremities)

MAC based on treatment achievability;
elevated levels associated with certain
groundwaters; levels should be kept as low
as reasonably achievable.
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Type1 Parameter
(approval,
reaffirmation)

MAC
(mg/L)

I

Asbestos (1989,
2005)

None
required

P

Atrazine (1993)

0.005

P

0.02

I

Azinphos-methyl
(1989, 2005)
Barium (1990)

O

Benzene (2009)

0.005

O

Benzo[a]pyrene
(1988, 2005)

0.000 01

I

Boron (1990)

DBP

P

1.0

Other value Common sources of
(mg/L)
parameter in water

Health considerations

Naturally occurring
(erosion of asbestos
minerals and ores); decay
of asbestos-cement pipes
Leaching and/or runoff
from agricultural use

Leaching and/or runoff
from agricultural use
Naturally occurring;
releases or spills from
industrial uses
Releases or spills from
industrial uses

Leaching from liners in
water distribution systems

5

Naturally occurring;
leaching or runoff from
industrial use

Bromate (1998)

0.01

Bromoxynil (1989,
2005)

0.005

By-product of drinking
water disinfection with
ozone; possible
contaminant in
hypochlorite solution
Leaching or runoff from
agricultural use

Guideline value not necessary; no evidence
of adverse health effects from exposure
through drinking water.
Health basis of MAC:
Developmental effects (reduced body
weight of offspring)
Other: Potential increased risk of
ovarian cancer or lymphomas
(classified as possible carcinogen)
Health basis of MAC: Neurological
effects (plasma cholinesterase)
Health basis of MAC: Increases in
blood pressure, cardiovascular disease

MAC applicable to the sum of atrazine and
its N-dealkylated metabolites; persistent in
source waters.

Health basis of MAC: Bone marrow
(red and white blood cell) changes and
cancer (classified as human
carcinogen)
Other: Blood system and
immunological responses
Health basis of MAC: Stomach
tumours (classified as probable
carcinogen)
Health basis of MAC: Reproductive
effects (testicular atrophy,
spermatogenesis)
Other: Limited evidence of reduced
sexual function in men
Health basis of MAC: Renal cell
tumours (classified as probable
carcinogen)

MAC considers additional exposure
through showering and bathing; drinking
water is generally a minor source of
exposure.

Health basis of MAC: Reduced liver
to body weight ratios

9

Comments

All uses to be phased out by 2012.

MAC based on treatment achievability.

MAC based on analytical and treatment
achievability
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Type1 Parameter
(approval,
reaffirmation)

MAC
(mg/L)

I

Cadmium (1986,
2005)

0.005

I

Calcium (1987,
2005)

None
required

P

Carbaryl (1991,
2005)

0.09

P

Carbofuran (1991,
2005)

0.09

O

Carbon tetrachloride
(2010)

0.002

D

Chloramines (1995)

3.0

DBP

Chlorate (2008)

I

Chloride (1979,
2005)

Other value Common sources of
(mg/L)
parameter in water

Health considerations

Leaching from galvanized Health basis of MAC: Kidney
pipes, solders or black
damage and softening of bone
polyethylene pipes;
industrial and municipal
waste
Naturally occurring
(erosion and weathering of
soils, minerals, ores)
Leaching or runoff from
agricultural use

Health basis of MAC: Decreased
kidney function (may be rapidly
reversible after exposure ceases)
Leaching or runoff from
Health basis of MAC: Nervous
agricultural use
system effects (cholinesterase
inhibition) and growth suppression
Industrial effluents and
Health basis of MAC: Liver toxicity
leaching from hazardous
Other: Kidney damage; liver tumours
waste sites
(classified as probable carcinogen)
Monochloramine is used as Health basis of MAC: Reduced body
a secondary disinfectant;
weight gain
formed in presence of both Other: immunotoxicity effects
chlorine and ammonia
By-product of drinking
Health basis of MAC: Thyroid gland
water disinfection with
effects (colloid depletion)
chlorine dioxide; possible
contaminant in
hypochlorite solution

1

AO: ≤ 250

Naturally occurring
(seawater intrusion);
dissolved salt deposits,
highway salt, industrial
effluents, oil well
operations, sewage,
irrigation drainage, refuse
leachates
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Comments

Guideline value not necessary, as there is
no evidence of adverse health effects from
calcium in drinking water; calcium
contributes to hardness

MAC considers additional exposure
through showering and bathing
MAC is for total chloramines based on
health effects associated with
monochloramine and analytical
achievability
Formation of chlorate ion should be
prevented, as it is difficult to remove once
formed; chlorate formation should be
controlled by respecting the maximum
feed dose of 1.2 mg/L of chlorine dioxide
and managing /monitoring formation in
hypochlorite solutions.
Based on taste and potential for corrosion
in the distribution system
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Type1 Parameter
(approval,
reaffirmation)

MAC
(mg/L)

Other value Common sources of
(mg/L)
parameter in water

D

Chlorine (2009)

None
required

Used as drinking water
disinfectant

D

Chlorine dioxide
(2008)

None
required

Used as drinking water
disinfectant

DBP

Chlorite (2008)

1

By-product of drinking
water disinfection with
chlorine dioxide

P

Chlorpyrifos (1986)

0.09

I

Chromium (1986)

0.05

T

Colour (1979, 2005)

AO: ≤ 15
TCU

I

Copper (1992)

AO: ≤ 1.0

I

Cyanide (1991)

0.2

O

Cyanobacterial
toxins—
Microcystin-LR
(2002)

0.0015

Leaching and/or runoff
from agricultural or other
uses
Naturally occurring
(erosion of minerals);
releases or spills from
industrial uses

Health considerations

Comments

Guideline value not necessary due to
low toxicity at concentrations found in
drinking water
A guideline for chlorine dioxide is not
required because of its rapid reduction
to chlorite in drinking water

Free chlorine concentrations in most
Canadian drinking water distribution
systems range from 0.04 to 2.0 mg/L
A maximum feed dose of 1.2 mg/L of
chlorine dioxide should not be exceeded to
control the formation of chlorite and
chlorate
Chlorite formation should be controlled by
respecting the maximum feed dose of
1.2 mg/L of chlorine dioxide and
managing /monitoring formation in
hypochlorite solutions.

Health basis of MAC:
Neurobehavioural effects (lowered
auditory startle amplitude, decreased
exploratory activity), decreased
absolute brain weight, altered liver
weights
Health basis of MAC: Nervous
system effects (cholinesterase
inhibition)
Health basis of MAC: Enlarged
liver, irritation of the skin, respiratory
and gastrointestinal tracts from
chromium (VI)

Naturally occurring organic
substances, metals;
industrial wastes
Naturally occurring;
Copper is an essential element in
leaching from copper
human metabolism. Adverse health
piping
effects occur at levels much higher
than the aesthetic objective
Industrial and mining
Health basis of MAC: No clinical or
effluents; release from
other changes at the highest dose
organic compounds
tested
Naturally occurring
Health basis of MAC: Liver effects
(released from blooms of
(enzyme inhibitor)
Other: Classified as possible
blue-green algae)
carcinogen

11

Not expected to leach significantly into
groundwater
Chromium (III) is an essential element;
MAC is protective of health effects from
chromium (VI)
May interfere with disinfection; removal is
important to ensure effective treatment
Based on taste, staining of laundry and
plumbing fixtures; plumbing should be
thoroughly flushed before water is used for
consumption
Health effects from cyanide are acute; at
low levels of exposure, it can be detoxified
to a certain extent in the human body
MAC is protective of total microcystins;
avoid algicides like copper sulphate, as
they may cause toxin release into water
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Type1 Parameter
(approval,
reaffirmation)

MAC
(mg/L)

P

Diazinon (1986,
2005)

0.02

P

Dicamba (1987,
2005)

0.12

O

1,2Dichlorobenzene2
(1987)

0.2

O

1,4Dichlorobenzene2
(1987)

O

O

O

Other value Common sources of
(mg/L)
parameter in water

Health considerations

Comments

Runoff from agricultural or Health basis of MAC: Nervous
other uses
system effects (cholinesterase
inhibition)
Leaching or runoff from
Health basis of MAC: Liver effects
agricultural or other uses
(vacuolization, necrosis, fatty deposits
and liver weight changes)
AO: ≤ 0.003 Releases or spills from
Health basis of MAC: Increased
industrial effluents
blood cholesterol, protein and glucose
levels

Not expected to leach significantly into
groundwater

0.005

AO: ≤ 0.001 Releases or spills from
industrial effluents; use of
urinal deodorants

Health basis of MAC: Benign liver
tumours and adrenal gland tumours
(classified as probable carcinogen)

AO based on odour; levels above the AO
would render drinking water unpalatable

1,2-Dichloroethane
(1987)

0.005
0.014

Health basis of MAC: Cancer of the
circulatory system (classified as
probable carcinogen)
Health basis of MAC: Liver effects
(fatty changes)

MAC based on treatment and analytical
achievability

1,1Dichloroethylene
(1994)
Dichloromethane
(2011)

Releases or spills from
industrial effluents; waste
disposal
Releases or spills from
industrial effluents

0.05

Industrial and municipal
wastewater discharges

MAC is protective of carcinogenic effects
and considers additional exposure through
showering and bathing

AO: ≤ 0.0003 By-product of drinking
water disinfection with
chlorine; releases from
industrial effluents
Leaching and/or runoff
from use as a weed
controller; releases from
industrial effluents

Health basis of MAC: Liver effects
(liver foci and areas of cellular
alteration).
Other: Classified as probable
carcinogen
Health basis of MAC: Liver effects
(cellular changes)

O

2,4-Dichlorophenol
(1987, 2005)

0.9

P

2,4Dichlorophenoxy
acetic acid (2,4-D)
(1991)

0.1

Health basis of MAC: Kidney effects
(tubular cell pigmentation)

12

Readily leaches into groundwater
AO based on odour; levels above the AO
would render drinking water unpalatable

AO based on odour; levels above the AO
would render drinking water unpalatable
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Type1 Parameter
(approval,
reaffirmation)

MAC
(mg/L)

P

Diclofop-methyl
(1987, 2005)

0.009

P

Dimethoate (1986,
2005)

0.02

P

Diquat (1986, 2005)

0.07

P

Diuron (1987, 2005)

0.15

O

Ethylbenzene (1986,
2005)

I

Fluoride (2010)

1.5

DBP

Formaldehyde
(1997)

None
required

O

Gasoline and its
organic constituents
(1986, 2005)

None
required

P

Glyphosate (1987,
2005)

0.28

Other value Common sources of
(mg/L)
parameter in water
Leaching and/or runoff
from use as a weed
controller; added directly to
water to control aquatic
weeds
Leaching and/or runoff
from residential,
agricultural and forestry
use
Leaching and/or runoff
from agricultural use;
added directly to water to
control aquatic weeds
Leaching and/or runoff
from use in controlling
vegetation
AO: ≤ 0.0024 Emissions, effluents or
spills from petroleum and
chemical industries
Naturally occurring (rock
and soil erosion); may be
added to promote dental
health
By-product of disinfection
with ozone; releases from
industrial effluents
Spill or leaking storage
tank

Leaching and/or runoff
from various uses in weed
control
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Health considerations

Comments

Health basis of MAC: Liver effects
(enlargement and enzyme changes)

Low potential for groundwater
contamination

Health basis of MAC: Nervous
system effects (cholinesterase
inhibition)
Health basis of MAC: Cataract
formation

Unlikely to leach into groundwater

Health basis of MAC: Weight loss,
increased liver weight and blood
effects

High potential to leach into groundwater

Based on odour

Health basis of MAC: Moderate
dental fluorosis (based on cosmetic
effect, not health)

Beneficial in preventing dental caries

Guideline value not necessary, as levels in
drinking water are below the level at which
adverse health effects may occur
No MAC due to complex composition of
gasoline; strong taste and odour at
concentrations well below those
potentially eliciting adverse health effects
(see benzene, ethylbenzene, toluene and
xylenes for more information)
Health basis of MAC: Reduced body Not expected to migrate to groundwater
weight gain
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Type1 Parameter
(approval,
reaffirmation)

MAC
(mg/L)

Other value Common sources of
(mg/L)
parameter in water
By-product of drinking
water disinfection with
chlorine

DBP

Haloacetic acids –
Total (HAAs)3
(2008)

0.08
ALARA

T

Hardness (1979)

None
required

I

Iron (1978, 2005)

I

Lead (1992)

AO: ≤ 0.3

0.010

Health considerations
Health basis of MAC: Liver cancer
(DCA); DCA is classified as probably
carcinogenic to humans
Other: Other organ cancers (DCA,
DBA, TCA); liver and other organ
effects (body, kidney and testes
weights) (MCA)

Comments

Refers to the total of monochloroacetic
acid (MCA), dichloroacetic acid (DCA),
trichloroacetic acid (TCA),
monobromoacetic acid (MBA) and
dibromoacetic acid (DBA); MAC is based
on ability to achieve HAA levels in
distribution systems without
compromising disinfection; precursor
removal limits formation
Naturally occurring
Although hardness may have
Hardness levels between 80 and 100 mg/L
(sedimentary rock erosion significant aesthetic effects, a
(as CaCO3) provide acceptable balance
and seepage, runoff from
guideline has not been established
between corrosion and incrustation; where
soils); levels generally
because public acceptance of hardness a water softener is used, a separate
higher in groundwater
may vary considerably according to
unsoftened supply for cooking and
the local conditions; major
drinking purposes is recommended
contributors to hardness -- calcium
and magnesium -- are not of direct
public health concern
Naturally occurring
Based on taste and staining of laundry and
(erosion and weathering of
plumbing fixtures; no evidence exists of
rocks and minerals); acidic
dietary iron toxicity in the general
mine water drainage,
population
landfill leachates, sewage
effluents and iron-related
industries
Leaching from plumbing
Health basis of MAC: Biochemical Because the MAC is based on chronic
(pipes, solder, brass fittings and neurobehavioural effects
effects, it is intended to apply to average
and lead service lines)
(intellectual development, behaviour) concentrations in water consumed for
in infants and young children (under 6 extended periods. Exposure to lead should
years)
nevertheless be kept to a minimum;
Other: Anaemia, central nervous
plumbing should be thoroughly flushed
system effects; in pregnant women,
before water is used for consumption; most
can affect the unborn child; in infants significant contribution is generally from
and children under 6 years, can affect lead service line entering the building
intellectual development, behaviour,
size and hearing; classified as
probably carcinogenic to humans
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Type1 Parameter
(approval,
reaffirmation)

MAC
(mg/L)

I

Magnesium (1978)

P

Malathion (1986,
2005)

I

Manganese (1987)

I

Mercury (1986)

P

2-Methyl-4chlorophenoxyacetic
acid (MCPA)
(2010)

O

Methyl tertiarybutyl ether (MTBE)
(2006)

P

Metolachlor (1986)

0.05

P

Metribuzin (1986,
2005)

0.08

O

Monochlorobenzene
(1987)

0.08

Other value Common sources of
(mg/L)
parameter in water

None
required
0.19
AO: ≤ 0.05
0.001

0.1

Health considerations

Naturally occurring
(erosion and weathering of
rocks and minerals)
Leaching and/or runoff
from agricultural and other
uses
Naturally occurring
(erosion and weathering of
rocks and minerals)
Releases or spills from
industrial effluents; waste
disposal; irrigation or
drainage of areas where
agricultural pesticides are
used
Leaching and/or runoff
from agricultural and other
uses

AO: ≤ 0.015 Spills from gasoline
refineries, filling stations
and gasoline-powered
boats; seepage into
groundwater from leaking
storage tanks
Leaching and/or runoff
from agricultural or other
uses
Leaching and/or runoff
from agricultural use
AO: ≤ 0.03

Releases or spills from
industrial effluents

Health basis of MAC: Nervous
system effects (cholinesterase
inhibition)

Guideline value not necessary, as there is
no evidence of adverse health effects from
magnesium in drinking water
Not expected to leach into groundwater
Based on taste and staining of laundry and
plumbing fixtures

Health basis of MAC: Irreversible
neurological symptoms

Applies to all forms of mercury; mercury
generally not found in drinking water, as it
binds to sediments and soil

Health basis of MAC: Kidney effects
(increased absolute and relative
weights, urinary bilirubin, crystals and
pH)
Other: Systemic, liver, testicular,
reproductive/developmental and
nervous system effects
There exist too many uncertainties
and limitations in the MTBE database
to develop a health based guideline.

Can potentially leach into groundwater

Health basis of MAC: Liver lesions
and nasal cavity tumours

Readily binds to organic matter in soil;
little leaching expected in soils with high
organic and clay content
Leaching into groundwater depends on the
organic matter content of the soil

Health basis of MAC: Liver effects
(increased incidence and severity of
mucopolysaccharide droplets)
Health basis of MAC: Reduced
survival and body weight gain
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Comments

AO based on odour; levels above the AO
would render water unpalatable; as the AO
is lower than levels associated with
potential toxicological effects, it is
considered protective of human health.

AO based on odour; levels above the AO
would render water unpalatable
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Type1 Parameter
(approval,
reaffirmation)

MAC
(mg/L)

Other value Common sources of
(mg/L)
parameter in water

I

Nitrate/nitrite (1987)

Nitrate:
45 as
nitrate;
10 as
nitratenitrogen

Nitrite (if
measured
separately):
3.2 as nitrite;
1.0 as nitritenitrogen

I

Nitrilotriacetic acid
(NTA) (1990)

0.4

DBP

N-Nitroso
dimethylamine
(NDMA) (2010)

A

Odour (1979, 2005)

P

Paraquat (1986,
2005)

O

Pentachlorophenol
(1987, 2005)

T

pH (1979)

0.000 04

Inoffensive
0.01 as
paraquat
dichloride;
0.007 as
paraquat
ion
0.06

AO: ≤ 0.03

6.5–8.54

Naturally occurring;
leaching or runoff from
agricultural fertilizer use,
manure and domestic
sewage; may be produced
from excess ammonia or
from microbial activity in
distribution systems
Sewage contamination

By-product of drinking
water disinfection with
chlorine or chloramines;
industrial and sewage
treatment plant effluents
Biological or industrial
sources

Health considerations

Comments

Health basis of MAC:
Methaemoglobinaemia (blue baby
syndrome) in infants less than 3
months old (short term)
Other: Classified as possible
carcinogen

MACs are protective of children and
adults; systems using chloramine
disinfection or that have naturally
occurring ammonia should monitor nitrite
and nitrate in distribution system

Health basis of MAC: Kidney effects
(nephritis and nephrosis)
Other: Classified as possible
carcinogen
Health basis of MAC: Liver cancer
MAC considers additional exposure
(classified as probable carcinogen)
through showering and bathing; levels
should be kept low by preventing
formation during treatment

Important to provide drinking water with
no offensive odour, as consumers may
seek alternative sources that are less safe
Leaching and/or runoff
Health basis of MAC: Various
Entry into drinking water unlikely from
from agricultural and other effects on body weight, spleen, testes, crop applications (clay binding); however,
uses; added directly to
liver, lungs, kidney, thyroid, heart and may persist in water for several days if
water to control aquatic
adrenal gland
directly applied to water
weeds
By-product of drinking
water disinfection with
chlorine; industrial
effluents

Health basis of MAC: Reduced body AO based on odour; levels above the AO
weight, changes in clinical
would render drinking water unpalatable
parameters, histological changes in
kidney and liver, reproductive effects
(decreased neonatal survival and
growth)
pH can influence the formation of
disinfection by-products and effectiveness
of treatment

Not applicable
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Type1 Parameter
(approval,
reaffirmation)

MAC
(mg/L)

Other value Common sources of
(mg/L)
parameter in water

P

Phorate (1986,
2005)

0.002

P

Picloram (1988,
2005)

0.19

I

Selenium (1992)

0.01

I

Silver (1986, 2005)

P

Simazine (1986)

I

Sodium (1979)

AO: ≤ 200

I

Sulphate (1994)

AO: ≤ 500

I

Sulphide (1992)

AO: ≤ 0.05

A

Taste (1979, 2005)

Inoffensive

Health considerations

Leaching and/or runoff
from agricultural and other
uses
Leaching and/or runoff
from agricultural and other
uses

None
required
0.01

Health basis of MAC: Nervous
system effects (cholinesterase
inhibition)
Health basis of MAC: Changes in
body and liver weights and clinical
chemistry parameters
Other: Kidney effects (liver to body
weight ratios and histopathology)
Naturally occurring
Health basis of MAC: Essential
(erosion and weathering of nutritional element
rocks and soils)
Other: Hair loss and weakened nails
at extremely high levels of exposure
Naturally occurring
(erosion and weathering of
rocks and soils)
Leaching and/or runoff
Health basis of MAC: Body weight
from agricultural and other changes and effects on serum and
uses
thyroid gland
Naturally occurring
(erosion and weathering of
salt deposits and contact
with igneous rock,
seawater intrusion); sewage
and industrial effluents;
sodium-based water
softeners
Industrial wastes
High levels (above 500 mg/L) can
cause physiological effects such as
diarrhoea or dehydration
Can occur in the
distribution system from
the reduction of sulphates
by sulphate-reducing
bacteria; industrial wastes
Biological or industrial
sources
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Comments
Some potential to leach into groundwater
Significant potential to leach into
groundwater

Most exposure from food; little
information on toxicity of selenium from
drinking water
Guideline value not required as drinking
water contributes negligibly to an
individual’s daily intake
Extent of leaching decreases with
increasing organic matter and clay content
Based on taste; where a sodium-based
water softener is used, a separate
unsoftened supply for cooking and
drinking purposes is recommended

Based on taste; health authorities should be
notified of drinking water sources
containing above 500 mg/L
Based on taste and odour; levels above the
AO would render water unpalatable

Important to provide drinking water with
no offensive taste, as consumers may seek
alternative sources that are less safe

Summary Table (August 2012)
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Type1 Parameter
(approval,
reaffirmation)

MAC
(mg/L)

Other value Common sources of
(mg/L)
parameter in water

T

Temperature (1979,
2005)

AO: ≤ 15°C

P

Terbufos (1987,
2005)

0.001

O

Tetrachloroethylene
(1995)

0.03

O

2,3,4,6Tetrachlorophenol
(1986, 2005)

0.1

O

Toluene (1986,
2005)

A

Total dissolved
solids (TDS) (1991)

O

Trichloroethylene
(2005)

0.005

Industrial effluents and
spills from improper
disposal

O

2,4,6Trichlorophenol
(1987, 2005)

0.005

AO: ≤ 0.002 By-product of drinking
water disinfection with
chlorine; industrial
effluents and spills

Health considerations

Not applicable

Leaching and/or runoff
from agricultural and other
uses
Industrial effluents or spills

AO: ≤ 0.001 By-product of drinking
water disinfection with
chlorine; industrial
effluents and use of
pesticides
AO: ≤ 0.024 Release of effluents or
spills from petroleum and
chemical industries
AO: ≤ 500 Naturally occurring;
sewage, urban and
agricultural runoff,
industrial wastewater

Health basis of MAC: Nervous
system effects (cholinesterase
inhibition)
Health basis of MAC: Increased liver
and kidney weights
Other: Classified as possible
carcinogen; limited evidence of an
increased risk of spontaneous abortion
Health basis of MAC:
Developmental effects
(embryotoxicity)

Temperature indirectly affects health and
aesthetics through impacts on disinfection,
corrosion control and formation of
biofilms in the distribution system
Based on analytical achievability
Readily leaches into groundwater; MAC
considers additional exposure through
showering and bathing
AO based on odour; levels above the AO
would render drinking water unpalatable

AO based on odour; levels above the AO
would render drinking water unpalatable

Health basis of MAC:
Developmental effects (heart
malformations)
Other: Classified as probable
carcinogen
Health basis of MAC: Liver cancer
(classified as probable carcinogen)
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Comments

Based on taste; TDS above 500 mg/L
results in excessive scaling in water pipes,
water heaters, boilers and appliances; TDS
is composed of calcium, magnesium,
sodium, potassium, carbonate, bicarbonate,
chloride, sulphate and nitrate
MAC considers additional exposure
through showering and bathing

AO based on odour; levels above the AO
would render drinking water unpalatable

Summary Table (August 2012)

Guidelines for Canadian Drinking Water Quality
Type1 Parameter
(approval,
reaffirmation)

MAC
(mg/L)

Other value Common sources of
(mg/L)
parameter in water

Trifluralin (1989,
2005)

0.045

DBP

Trihalomethanes3
(THMs) (2006)

0.1

I

Uranium (1999)

0.02

O

Vinyl chloride
(1992)

0.002

O

Xylene (1986, 2005)

AO: ≤ 0.3

I

Zinc (1979, 2005)

AO: ≤ 5.0

1

P

Runoff from agricultural
uses
By-product of drinking
water disinfection with
chlorine; industrial
effluents

Health considerations

Comments

Health basis of MAC: Changes in
liver and spleen weights and in serum
chemistry
Health basis of MAC: Liver effects
(fatty cysts) (chloroform classified as
possible carcinogen)
Other: Kidney and colorectal cancers

Unlikely to leach into groundwater

Considers the most commonly found
THMs, namely chlorodibromomethane,
chloroform, bromodichloromethane and
bromoform; MAC based on health effects
of chloroform and considers additional
exposure through showering and bathing;
precursor removal limits formation
Naturally occurring
Health basis of MAC: Kidney effects Based on treatment achievability; MAC
(erosion and weathering of (various lesions); may be rapidly
based on chemical effects, as uranium is
rocks and soils); mill
reversible after exposure ceases
only weakly radioactive; uranium is
tailings; emissions from
rapidly eliminated from the body
nuclear industry and
combustion of coal and
other fuels; phosphate
fertilizers
Industrial effluents;
Health basis of MAC: Liver cancer
Based on treatment and analytical
degradation product from (classified as human carcinogen)
achievability; leaching from polyvinyl
trichloroethylene and
Other: Raynaud’s disease, effects on chloride pipe is not expected to be
tetrachloroethylene in
bone, circulatory system, thyroid,
significant
groundwater; leaching
spleen, central nervous system
from polyvinyl chloride
pipes
Industrial effluents and
AO based on taste and odour; levels above
spills
the AO would render water unpalatable
Naturally occurring;
AO based on taste; water with zinc levels
industrial and domestic
above the AO tends to be opalescent and
emissions; leaching may
develops a greasy film when boiled;
occur from galvanized
plumbing should be thoroughly flushed
pipes, hot water tanks and
before water is consumed
brass fittings

Parameter types: A – Acceptability; D – Dinsinfectant; DBP – Disinfection by-product; P – Pesticide; I – Inorganic chemical; O – Organic chemical; P – Pesticide;
Treatment related parameter.
2
In cases where total dichlorobenzenes are measured and concentrations exceed the most stringent value (0.005 mg/L), the concentrations of the individual isomers should be established.
3
Expressed as a locational running annual average of quarterly samples.
4
No units.
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Table 3. Radiological Parameters
Guidelines for radiological parameters focus on routine operational conditions of existing and new water supplies and do not
apply in the event of contamination during an emergency involving a large release of radionuclides into the environment. Maximum
acceptable concentrations (MACs) have been established for the most commonly detected natural and artificial radionuclides in
Canadian drinking water sources, using internationally accepted equations and principles and based solely on health considerations.
The MACs are based on exposure solely to a specific radionuclide. The radiological effects of two or more radionuclides in the
same drinking water source are considered to be additive. Thus, the sum of the ratios of the observed concentration to the MAC for
each contributing radionuclide should not exceed 1.
Water samples may be initially analysed for the presence of radioactivity using gross alpha and gross beta screening rather
than measurements of individual radionuclides. If screening levels are exceeded (0.5 Bq/L for gross alpha and 1.0 Bq/L for gross
beta), then concentrations of specific radionuclides should be analysed. A guideline for radon is not deemed necessary and has not
been established. Information on radon is presented because of its significance for indoor air quality in certain situations.
Parameter
(approval)
Cesium-137
(2009)
Iodine-131
(2009)
Lead-210
(2009)
Radium-226
(2009)
Radon
(2009)

Strontium-90
(2009)
Tritium
(2009)

MAC
(Bq/L)
10
6
0.2
0.5
None
required
5
7000

Common sources

Health basis of MAC

Comments

Nuclear weapons fallout and
emissions from nuclear reactors
Sewage effluent

Cancer of the lung, breast, thyroid, bone,
digestive organs and skin; leukaemia
Cancer of the lung, breast, thyroid, bone,
digestive organs and skin; leukaemia
Cancer of the lung, breast, thyroid, bone,
digestive organs and skin; leukaemia
Cancer of the lung, breast, thyroid, bone,
digestive organs and skin; leukaemia
Health risk from ingestion considered
negligible due to high volatility

Corresponds to total lead concentration of 7 × 10−8
µg/L

Naturally occurring (decay
product of radon)
Naturally occurring
Naturally occurring (leaching
from radium-bearing rocks and
soils; decay product of radium226)
Nuclear weapons fallout
Naturally occurring
(cosmogenic radiation);
releases from nuclear reactors

Cancer of the lung, breast, thyroid, bone,
digestive organs and skin; leukaemia
Cancer of the lung, breast, thyroid, bone,
digestive organs and skin; leukaemia
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Mainly a groundwater concern; if concentrations in
drinking water exceed 2000 Bq/L actions should be
taken to reduce release into indoor air (e.g. proper
venting of drinking water supply)
Not removed by drinking water treatment
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Table 4. Guidance Documents

In certain situations, the Federal-Provincial-Territorial Committee on Drinking Water may choose to develop guidance documents for
contaminants that do not meet the criteria for guideline development and for specific issues for which operational or management guidance is
warranted. These documents are offered as information for drinking water authorities and help provide guidance relating to contaminants, drinking
water management issues or emergency situations.

Parameter/subject (approval)

Comments

Issuing and rescinding boil water advisories (2009)

Summarizes factors for consideration when responsible authorities issue or rescind boil water advisories

Chloral hydrate in drinking water (2008)

Exposure levels in Canada far below concentration that would cause health effects; levels above
0.2 mg/L may indicate a concern for health effects and should be investigated
Addresses strategies to deal with leaching of lead from materials in the distribution system; sampling
protocols can be used to assess corrosion and the effectiveness of remediation/control measures to
reduce lead levels in drinking water; corrective measures are outlined to address lead sources
Summarizes factors for consideration when responsible authorities issue or rescind drinking water
avoidance advisories in emergency situations
Not a concern for general population; those with kidney disease or other conditions, such as heart
disease, coronary artery disease, hypertension or diabetes, and those who are taking medications that
interfere with normal body potassium handling should avoid the consumption of water treated by water
softeners using potassium chloride

Controlling corrosion in drinking water distribution
systems (2009)
Issuing and rescinding drinking water avoidance
advisories in emergency situations (2009)
Potassium from water softeners (2008)

Table 5. Archived Documents
The Federal-Provincial-Territorial Committee on Drinking Water has established a science-based process to systematically
review older guidelines and archive those that are no longer required. Guidelines are archived for parameters that are no longer found
in Canadian drinking water supplies at levels that could pose a risk to human health, including pesticides that are no longer registered
for use in Canada and for mixtures of contaminants that are addressed individually.
Parameter
Aldicarb
Aldrin + dieldrin
Bendiocarb
Cyanazine
Dinoseb
Gasoline and its organic constituents
Methoxychlor

Type
Pesticide
Pesticide
Pesticide
Pesticide
Pesticide
Organic chemical
Pesticide
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Acronyms
A
ALARA
AO
CDW
D
DBP
HPC
I
MAC
NTU
O
OG
P
T
TCU

acceptability (parameter type)
as low as reasonably achievable
aesthetic objective
Committee on Drinking Water (FPT)
disinfectant (parameter type)
disinfectant by-product (parameter type)
heterotrophic plate count
inorganic chemical (parameter type)
maximum acceptable concentration
nephelometric turbidity units
organic chemical (parameter type)
operational guidance value
pesticide (parameter type)
treatment-related (parameter type)
total colour units
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APPROACHES TO IDENTIFICATION AND ASSESSMENT OF CONTAMINATED SITES

Appendix B Canadian Water Quality
Guidelines for the Protection of
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Users are advised to consult the Canadian Environmental Quality Guidelines introductory text, factsheet, and/or protocols for speciﬁc information and
implementation guidance pertaining to each environmental quality guideline.

Water Quality Guidelines
for the Protection of Agriculture
Irrigation

Livestock

Concentration
(μg/L)

Date

Concentration
(μg/L)

Date

Insuﬃcient data

1991

Insuﬃcient data

1991

CASRN 71556

Organic
Halogenated aliphatic compounds
Chlorinated ethanes

1,1,2,2- Tetrachloroethene
PCE (Tetrachloroethylene)
CASRN 127184

Organic
Halogenated aliphatic compounds
Chlorinated ethenes

Insuﬃcient data

1993

Insuﬃcient data

1993

1,1,2,2-Tetrachlorethane

Insuﬃcient data

1991

Insuﬃcient data

1991

CASRN 79345

Organic
Halogenated aliphatic compounds
Chlorinated ethanes

1,1,2-Trichloroethene
TCE (Trichloroethylene)
CASRN 79-01-6

Organic
Halogenated aliphatic compounds
Chlorinated ethenes

Insuﬃcient data

1991

50

1991

1,2,3,4-Tetrachlorobenzene

Organic
Monocyclic aromatic compounds
Chlorinated benzenes

Insuﬃcient data

1997

Insuﬃcient data

1997

Organic
Monocyclic aromatic compounds
Chlorinated benzenes

Insuﬃcient data

1997

Insuﬃcient data

1997

Organic
Monocyclic aromatic compounds
Chlorinated benzenes

Insuﬃcient data

1997

Insuﬃcient data

1997

Organic
Monocyclic aromatic compounds
Chlorinated benzenes

Insuﬃcient data

1997

Insuﬃcient data

1997

Chemical name

1,1,1-Trichloroethane

CASRN 634662
1,2,3,5-Tetrachlorobenzene
1,2,3-Trichlorobenzene
CASRN 87616
1,2,4,5-Tetrachlorobenzene

Chemical groups
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Water Quality Guidelines
for the Protection of Agriculture
Irrigation

Livestock

Concentration
(μg/L)

Date

Concentration
(μg/L)

Date

Organic
Monocyclic aromatic compounds
Chlorinated benzenes

Insuﬃcient data

1997

Insuﬃcient data

1997

Organic
Monocyclic aromatic compounds
Chlorinated benzenes

Insuﬃcient data

1997

Insuﬃcient data

1997

Organic
Halogenated aliphatic compounds
Chlorinated ethanes

Insuﬃcient data

1991

5

1991

Organic
Monocyclic aromatic compounds
Chlorinated benzenes

Insuﬃcient data

1997

Insuﬃcient data

1997

Organic
Monocyclic aromatic compounds
Chlorinated benzenes

Insuﬃcient data

1997

Insuﬃcient data

1997

Organic
Monocyclic aromatic compounds
Chlorinated benzenes

Insuﬃcient data

1997

Insuﬃcient data

1997

54.9

1993

11

1993

CASRN 116063

Organic
Pes ticides
Carbamate pes ticides

Aluminium

Inorganic

5000

1987

5000

1987

Organic

Insuﬃcient data

1993

Insuﬃcient data

1993

Inorganic

100

1997

25

1997

10

1989

5

1989

CASRN 1912249

Organic
Pes ticides
Triazine compounds

Beryllium

Inorganic

100

1987

100

1987

Boron

Inorganic

Variable

1987

5000

1987

Organic
Pes ticides

0.2

1997

1100

1997

Organic
Pes ticides
Benzonitrile compounds

0.33

1993

11

1993

Inorganic

5.1

1996

80

1996

Chemical name

1,2,4-Trichlorobenzene
CASRN 120801
1,2-Dichlorobenzene
CASRN 95501
1,2-Dichloroethane
CASRN 1070602
1,3,5-Trichlorobenzene
1,3-Dichlorobenzene
CASRN 541731
1,4-Dichlorobenzene
CASRN 106467
Aldicarb

Chemical groups

Aniline
CASRN 62533
Arsenic
CASRN none
Atrazine

Bromacil
CASRN 314409
Bromoxynil
Cadmium
CASRN 7440439
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Irrigation
Concentration
(μg/L)
Chemical name

Calcium

Livestock
Date

Concentration
(μg/L)

Date

Chemical groups

Inorganic

No data

No data

1 000 000

1987

Organic
Pes ticides

Ins uﬃcient data

1991

13

1991

Organic
Pes ticides
Carbamate pes ticides

Ins uﬃcient data

1997

1100

1997

Organic
Pes ticides
Carbamate pes ticides

Ins uﬃcient data

1989

45

1989

Chlordane

Organic
Pes ticides
Organochlorine compounds

No data

No data

7

1987

Chloride

Inorganic

Variable

1987

No data

No data

Organic
Pes ticides

5.8 (other crops)

1994

170

1994

Organic
Pes ticides
Organophos phorus compounds

Ins uﬃcient data

1997

24

1997

Inorganic

8

1997

50

1997

Inorganic

4.9

1997

50

1997

Cobalt

Inorganic

50

1987

1000

1987

Coliforms, fecal (Escherichia coli)
E. coli

Biological

100 per 100 mL

1987

No data

No data

Coliforms, total
Coliforms

Biological

1000 per 100 mL

1987

No data

No data

Phys ical

No data

No data

Narrative

1999

Copper

Inorganic

Variable

1987

Variable

1987

Cyanazine

Organic
Pes ticides
Triazine compounds

0.5

1990

10

1990

Biological

No data

No data

Narrative

1999

Organic
Pes ticides

Ins uﬃcient data

1997

2.5

1997

Captan
CASRN 133062
Carbaryl
CASRN 63252
Carbofuran
CASRN 1564662

Chlorothalonil
CASRN 1897456
Chlorpyrifos
CASRN 2921882
Chromium, hexavalent (Cr(VI))
CASRN 7440473
Chromium, trivalent (Cr(III))
CASRN 7440473

Colour
CASRN N/A

CASRN 2175462
Cyanobacteria
Blue-green algae
Deltamethrin
CASRN 52918635
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Irrigation
Concentration
(μg/L)
Chemical name

Livestock
Concentration
(μg/L)

Date

Date

Chemical groups

Organic
Halogenated aliphatic compounds
Halogenated methanes

Insuﬃcient data

1992

100

1992

Organic
Pes ticides
Aromatic Carboxylic Acid

0.006

1993

122

1993

Dichloro diphenyl trichloroethane;
2,2-Bis(p-chlorophenyl)-1,1,1trichloroethane
DDT (total)

Organic
Pes ticides
Organochlorine compounds

No data

No data

30

1987

Dichlorobromomethane

Organic
Halogenated aliphatic compounds
Halogenated methanes

Insuﬃcient data

1992

100

1992

Dichloromethane
Methylene chloride
CASRN 75092

Organic
Halogenated aliphatic compounds
Halogenated methanes

Insuﬃcient data

1992

50

1992

Organic
Pes ticides

0.18

1993

9

1993

Organic
Glycols

Insuﬃcient data

1997

Insuﬃcient data

1997

Organic

2 000

2006

Insuﬃcient data

2006

Organic
Pes ticides
Organophos phorus compounds

Ins uﬃcient data

1993

3

1993

Organic
Pes ticides

16

1992

150

1992

Organic
Pes ticides
Organochlorine compounds

No data

No data

0.2

1987

Organic
Monocyclic aromatic compounds

Insuﬃcient data

1996

2.4

1996

Organic
Glycols

Insuﬃcient data

1997

Insuﬃcient data

1997

Fluoride

Inorganic

1000

1987

Variable

1987

Glyphosate

Organic
Pes ticides
Organophos phorus compounds

No data

No data

280

1989

Dibromochloromethane
Dicamba
CASRN 1918009

Diclofop-methyl
CASRN 51338273
Diethylene glycol
CASRN 111466
Diisopropanolamine
DIPA
CASRN 110974
Dimethoate
CASRN 60515
Dinoseb
CASRN 88857
Endrin
Ethylbenzene
CASRN 100414
Ethylene glycol
CASRN 107211

CASRN 1071836
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for the Protection of Agriculture
Irrigation
Concentration
(μg/L)
Chemical name

Livestock
Concentration
(μg/L)

Date

Date

Chemical groups

Heptachlor
Heptachlor epoxide

Organic
Pes ticides
Organochlorine compounds

No data

No data

3

1987

Hexachlorobenzene

Organic
Monocyclic aromatic compounds
Chlorinated benzenes

Insuﬃcient data

1997

0.52

1991

Hexachlorocyclohexane
Lindane

Organic
Pes ticides
Organochlorine compounds

No data

No data

4

1987

Iron

Inorganic

5000

1987

No data

No data

Lead

Inorganic

200

1987

100

1987

Organic
Pes ticides

0.071

1995

Ins uﬃcient data

1995

Lithium

Inorganic

2500

1987

No data

No data

Manganese

Inorganic

200

1987

No data

No data

Inorganic

No data

No data

3

1987

Organic
Pes ticides

0.025

1995

25

1995

Organic
Pes ticides
Organochlorine compounds

28

1991

50

1991

0.5

1990

80

1990

CASRN 21087649

Organic
Pes ticides
Triazine compounds

Molybdenum

Inorganic

Narrative

1987

500

1987

Monobromomethane
Methyl bromide

Organic
Halogenated aliphatic compounds
Halogenated methanes

Insuﬃcient data

1992

Insuﬃcient data

1992

Monochlorobenzene

Organic
Monocyclic aromatic compounds
Chlorinated benzenes

Insuﬃcient data

1997

Insuﬃcient data

1997

Organic
Halogenated aliphatic compounds
Halogenated methanes

Insuﬃcient data

1992

Insuﬃcient data

1992

Linuron
CASRN 41205214

Mercury
CASRN 7439976
Methylchlorophenoxyacetic acid
(4-Chloro-2-methyl phenoxy
acetic acid; 2-Methyl-4-chloro
phenoxy acetic acid)
MCPA
CASRN 94746
Metolachlor
CASRN 51218452
Metribuzin

CASRN 108907
Monochloromethane
Methyl chloride

C omments or questions? C ontact us at info@ ccme.ca

Page 5

Users are advised to consult the Canadian Environmental Quality Guidelines introductory text, factsheet, and/or protocols for speciﬁc information and
implementation guidance pertaining to each environmental quality guideline.

Water Quality Guidelines
for the Protection of Agriculture
Irrigation
Concentration
(μg/L)
Chemical name

Livestock
Concentration
(μg/L)

Date

Date

Chemical groups

Nickel

Inorganic

200

1987

1000

1987

Nitrate + Nitrite

Inorganic
Inorganic nitrogen
compounds

No data

No data

100 000
NO 3+NO 2 -N

1987

Nitrite

Inorganic
Inorganic nitrogen
compounds

No data

No data

10 000 NO 2 -N

1987

Organic
Monocyclic aromatic
compounds
Chlorinated benzenes

Insuﬃcient data

1997

Insuﬃcient
data

1997

No data

No data

2

1987

CASRN 108952

Organic
Aromatic hydroxy
compounds

Phenoxy herbicides
2,4 D; 2,4-Dichlorophenoxyacetic acid

Organic
Pes ticides

No data

No data

100

1987

Organic
Pes ticides

Insuﬃcient data

1990

190

1990

Organic
Glycols

Insuﬃcient data

1997

Insuﬃcient
data

1997

Selenium

Inorganic

Variable

1987

50

1987

Simazine

Organic
Pes ticides
Triazine compounds

0.5

1991

10

1991

Sulfolane
Bondelane
CASRN 126330

Organic
Organic s ulphur compound

500

2005

Insuﬃcient
data

2005

Sulphate

Inorganic
Inorganic s ulphur
compounds

No data

No data

1 000 000

1987

Organic
Pes ticides

0.27 (cereals, tame hays,
and pastures)

1995

130

1995

Tetrachloromethane
Carbon tetrachloride
CASRN 56235

Organic
Halogenated aliphatic
compounds
Halogenated methanes

Insuﬃcient data

1992

5

1992

Toluene

Organic
Monocyclic aromatic
compounds

Insuﬃcient data

1996

24

1996

Total dissolved solids (salinity)
TDS

Phys ical
Turbidity, clarity and
s us pended s olids

Variable

1987

3 000 000

1987

Toxaphene

Organic
Pes ticides
Organochlorine compounds

No data

No data

5

1987

Pentachlorobenzene
CASRN 608935
Phenols (mono- & dihydric)

Picloram
CASRN 1918021
Propylene glycol
CASRN 57556

CASRN 122349

Tebuthiuron
CASRN 34014181

CASRN 108883

C omments or questions? C ontact us at info@ ccme.ca

Page 6

Users are advised to consult the Canadian Environmental Quality Guidelines introductory text, factsheet, and/or protocols for speciﬁc information and
implementation guidance pertaining to each environmental quality guideline.

Water Quality Guidelines
for the Protection of Agriculture
Irrigation

Livestock

Concentration
(μg/L)

Date

Organic
Pes ticides
Carbamate pes ticides

Insuﬃcient data

1992

230

1992

Tribromomethane
Bromoform

Organic
Halogenated aliphatic compounds
Halogenated methanes

Insuﬃcient data

1992

100

1992

Tributyltin

Organic
Organotin compounds

Ins uﬃcient data

1992

250

1992

Trichloromethane
Chloroform
CASRN 67663

Organic
Halogenated aliphatic compounds
Halogenated methanes

Insuﬃcient data

1992

100

1992

Tricyclohexyltin

Organic
Organotin compounds

Ins uﬃcient data

1992

250

1992

Organic
Pes ticides
Dinitroaniline pes ticides

Ins uﬃcient data

1992

45

1992

Organic
Organotin compounds

Ins uﬃcient data

1992

820

1992

Inorganic

10

1987

200

1987

Vanadium

Inorganic

100

1987

100

1987

Zinc

Inorganic

Equation

1987

50 000

1987

Chemical name

Triallate
CASRN 2303175

Triﬂuralin
CASRN 1582098
Triphenyltin

Concentration
Date
(μg/L)

Chemical groups

Uranium
CASRN 7440-61-1

Chemical name

Chemical groups

No Chemicals with Data
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Water Quality Guidelines
for the Protection of Aquatic Life
Freshwater
Chemical name

1,1,1Trichloroethane
CASRN 71556
1,1,2,2Tetrachloroethene
PCE
(Tetrachloroethylene)
CASRN 127184
1,1,2,2Tetrachlorethane
CASRN 79345
1,1,2Trichloroethene
TCE
(Trichloroethylene)
CASRN 79-01-6
1,2,3,4Tetrachlorobenzene
CASRN 634662

1,2,3,5Tetrachlorobenzene

Chemical groups

Concentration
(μg/L)
Short Term

Marine

Concentration
(μg/L)
Long Term

Date

Concentration
(μg/L)
Short Term

Concentration
(μg/L)
Long Term

Date

Organic
Halogenated
aliphatic
compounds
Chlorinated
ethanes

No data

Ins uﬃcient data

1991

No data

Ins uﬃcient data

1991

Organic
Halogenated
aliphatic
compounds
Chlorinated
ethenes

No data

110

1993

No data

Insuﬃcient
data

1993

Organic
Halogenated
aliphatic
compounds
Chlorinated
ethanes

No data

Ins uﬃcient data

1991

No data

Ins uﬃcient data

1991

Organic
Halogenated
aliphatic
compounds
Chlorinated
ethenes

No data

21

1991

No data

Ins uﬃcient data

1991

Organic
Monocyclic
aromatic
compounds
Chlorinated
benzenes

No data

1.8

1997

No data

Insuﬃcient
data

1997

Organic
Monocyclic
aromatic
compounds
Chlorinated
benzenes

No data

Insuﬃcient
data

1997

No data

Insuﬃcient
data

1997
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Water Quality Guidelines
for the Protection of Aquatic Life
Freshwater
Chemical name

1,2,3Trichlorobenzene
CASRN 87616

1,2,4,5Tetrachlorobenzene

1,2,4Trichlorobenzene
CASRN 120801

1,2Dichlorobenzene
CASRN 95501

1,2-Dichloroethane
CASRN 1070602

1,3,5Trichlorobenzene

1,3Dichlorobenzene
CASRN 541731

1,4Dichlorobenzene
CASRN 106467

Chemical groups

Concentration
(μg/L)
Short Term

Marine

Concentration
(μg/L)
Long Term

Date

Concentration
(μg/L)
Short Term

Concentration
(μg/L)
Long Term

Date

Organic
Monocyclic
aromatic
compounds
Chlorinated
benzenes

No data

8

1997

No data

Insuﬃcient
data

1997

Organic
Monocyclic
aromatic
compounds
Chlorinated
benzenes

No data

Insuﬃcient
data

1997

No data

Insuﬃcient
data

1997

Organic
Monocyclic
aromatic
compounds
Chlorinated
benzenes

No data

24

1997

No data

5.4

1997

Organic
Monocyclic
aromatic
compounds
Chlorinated
benzenes

No data

0.7

1997

No data

42

1997

Organic
Halogenated
aliphatic
compounds
Chlorinated
ethanes

No data

100

1991

No data

Insuﬃcient
data

1991

Organic
Monocyclic
aromatic
compounds
Chlorinated
benzenes

No data

Insuﬃcient
data

1997

No data

Insuﬃcient
data

1997

Organic
Monocyclic
aromatic
compounds
Chlorinated
benzenes

No data

150

1997

No data

Insuﬃcient
data

1997

Organic
Monocyclic
aromatic
compounds
Chlorinated
benzenes

No data

26

1997

No data

Insuﬃcient
data

1997

NRG

NRG

2008

NRG

NRG

2008

1,4-Dioxane
3-Iodo-2-propynyl
butyl carbamate
IPBC
CASRN 55406-53-6

Organic
Pes ticides
Carbamate
pes ticides

No data

1.9

1999

No data

No data

No data

Acenaphthene
PAHs

Organic
Polyaromatic
compounds
Polycyclic
aromatic
hydrocarbons

No data

5.8

1999

No data

Ins uﬃcient data

1999
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Water Quality Guidelines
for the Protection of Aquatic Life
Freshwater
Chemical name

Chemical groups

Concentration
(μg/L)
Short Term

Marine

Concentration
(μg/L)
Long Term

Date

Concentration
(μg/L)
Short Term

Concentration
(μg/L)
Long Term

Date

Acenaphthylene
PAHs

Organic
Polyaromatic
compounds
Polycyclic
aromatic
hydrocarbons

No data

No data

1999

No data

No data

1999

Acridine
PAHs

Organic
Polyaromatic
compounds
Polycyclic
aromatic
hydrocarbons

No data

4.4

1999

No data

Ins uﬃcient data

1999

Organic
Pes ticides
Carbamate
pes ticides

No data

1

1993

No data

0.15

1993

Aldrin

Organic
Pes ticides
Organochlorine
compounds

No data

0.004

1987

No data

No data

No data

Aluminium

Inorganic

No data

Variable

1987

No data

No data

No data

Ammonia (total)

Inorganic
Inorganic
nitrogen
compounds

No data

Table

2001

No data

No data

No data

Inorganic
Inorganic
nitrogen
compounds

No data

19

2001

No data

No data

No data

Organic

No data

2.2

1993

No data

Ins uﬃcient data

1993

Organic
Polyaromatic
compounds
Polycyclic
aromatic
hydrocarbons

No data

0.012

1999

No data

Ins uﬃcient data

1999

Inorganic

No data

5

1997

No data

12.5

1997

Organic
Pes ticides
Triazine
compounds

No data

1.8

1989

No data

No data

No data

Organic
Monocyclic
aromatic
compounds

No data

370

1999

No data

110

1999

Organic
Polyaromatic
compounds
Polycyclic
aromatic
hydrocarbons

No data

0.018

1999

No data

Ins uﬃcient data

1999

Aldicarb
CASRN 116063

Ammonia (unionized)
CASRN 7664417
Aniline
CASRN 62533

Anthracene
PAHs

Arsenic
CASRN none
Atrazine
CASRN 1912249
Benzene
CASRN 71432

Benzo(a)anthracene
PAHs
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Water Quality Guidelines
for the Protection of Aquatic Life
Freshwater
Concentration
(μg/L)
Short Term

Marine

Concentration
(μg/L)
Long Term

Date

Concentration
(μg/L)
Short Term

Concentration
(μg/L)
Long Term

Date

Chemical name

Chemical groups

Benzo(a)pyrene
PAHs

Organic
Polyaromatic
compounds
Polycyclic aromatic
hydrocarbons

No data

0.015

1999

No data

Ins uﬃcient data

1999

Boron

Inorganic

29,000μg/L or
29mg/L

1,500μg/L or
1.5mg/L

2009

NRG

NRG

2009

Organic
Pes ticides

No data

5

1997

No data

Ins uﬃcient data

1997

Organic
Pes ticides
Benzonitrile
compounds

No data

5

1993

No data

Ins uﬃcient data

1993

Inorganic

No data

Equation

1996

No data

0.12

1996

Organic
Pes ticides

No data

1.3

1991

No data

No data

No data

Organic
Pes ticides
Carbamate
pes ticides

3.3

0.2

2009

5.7

0.29

2009

Organic
Pes ticides
Carbamate
pes ticides

No data

1.8

1989

No data

No data

No data

Chlordane

Organic
Pes ticides
Organochlorine
compounds

No data

0.006

1987

No data

No data

No data

Chloride

Inorganic

640,000 µg/L
or 640 mg/L

120,000 µg/L
or 120 mg/L

2011

NRG

NRG

2011

Organic
Pes ticides

No data

0.18

1994

No data

0.36

1994

0.02

0.002

2008

NRG

0.002

2008

CASRN 2921882

Organic
Pes ticides
Organophos phorus
compounds

Chromium,
hexavalent
(Cr(VI))

Inorganic

No data

1

1997

No data

1.5

1997

Inorganic

No data

8.9

1997

No data

56

1997

Organic
Polyaromatic
compounds
Polycyclic aromatic
hydrocarbons

No data

Ins uﬃcient data

1999

No data

Ins uﬃcient data

1999

Bromacil
CASRN 314409

Bromoxynil

Cadmium
CASRN 7440439
Captan
CASRN 133062
Carbaryl
CASRN 63252
Carbofuran
CASRN 1564662

Chlorothalonil
CASRN 1897456
Chlorpyrifos

CASRN 7440473
Chromium,
trivalent
(Cr(III))
CASRN 7440473

Chrysene
PAHs
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Water Quality Guidelines
for the Protection of Aquatic Life
Freshwater
Chemical name

Chemical groups

Concentration
(μg/L)
Short Term

Marine

Concentration
(μg/L)
Long Term

Date

Concentration
(μg/L)
Short Term

Concentration
(μg/L)
Long Term

Date

Colour
Phys ical

No data

Narrative

1999

No data

Narrative

1999

Copper

Inorganic

No data

Equation

1987

No data

No data

No data

Cyanazine

No data

2

1990

No data

No data

No data

CASRN 2175462

Organic
Pes ticides
Triazine
compounds

Cyanide

Inorganic

No data

5 (as free CN)

1987

No data

No data

No data

Phys ical

No data

No data

No data

No data

Narrative

1996

Organic
Pes ticides

No data

0.0004

1997

No data

Ins uﬃcient data

1997

Phys ical
Turbidity, clarity
and s us pended
s olids
Total particulate
matter

No data

Ins uﬃcient data

1999

No data

Ins uﬃcient data

1999

Organic
Phthalate
es ters

No data

16

1993

No data

Ins uﬃcient data

1993

Organic
Phthalate
es ters

No data

19

1993

No data

Ins uﬃcient data

1993

Organic
Phthalate
es ters

No data

Ins uﬃcient data

1993

No data

Ins uﬃcient data

1993

Organic
Halogenated
aliphatic
compounds
Halogenated
methanes

No data

Insuﬃcient
data

1992

No data

Insuﬃcient
data

1992

Organic
Pes ticides
Aromatic
Carboxylic Acid

No data

10

1993

No data

No data

No data

Dichloro diphenyl
trichloroethane; 2,2Bis(p-chlorophenyl)1,1,1-trichloroethane
DDT (total)

Organic
Pes ticides
Organochlorine
compounds

No data

0.001

1987

No data

No data

No data

Dichlorobromomethane

Organic
Halogenated
aliphatic
compounds
Halogenated
methanes

No data

Insuﬃcient
data

1992

No data

Insuﬃcient
data

1992

Dichloromethane
Methylene chloride
CASRN 75092

Organic
Halogenated
aliphatic
compounds
Halogenated
methanes

No data

98.1

1992

No data

Ins uﬃcient data

1992

CASRN N/A

Debris
CASRN N/A
Deltamethrin
CASRN 52918635

Deposited bedload
sediment

Di(2-ethylhexyl)
phthalate
CASRN 117817
Di-n-butyl phthalate
CASRN 84742
Di-n-octyl phthalate
CASRN 117840

Dibromochloromethane

Dicamba
CASRN 1918009
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Water Quality Guidelines
for the Protection of Aquatic Life
Freshwater
Chemical name

Chemical groups

Concentration
(μg/L)
Short Term

Marine

Concentration
(μg/L)
Long Term

Date

Concentration
(μg/L)
Short Term

Concentration
(μg/L)
Long Term

Date

Organic
Monocyclic
aromatic
compounds
Chlorinated
phenols

No data

0.2

1987

No data

No data

No data

Organic
Pes ticides

No data

6.1

1993

No data

No data

No data

Organic
Pes ticides

No data

1.5

1999

No data

Ins uﬃcient data

1999

Organic
Glycols

No data

Insuﬃcient
data

1997

No data

Ins uﬃcient data

1997

Organic

No data

1600

2005

No data

Insuﬃcient
data

2005

Organic
Pes ticides
Organophos phorus
compounds

No data

6.2

1993

No data

Ins uﬃcient data

1993

Organic
Pes ticides

No data

0.05

1992

No data

No data

No data

Phys ical

No data

Narrative

1999

No data

Narrative

1999

Dissolved oxygen
DO
CASRN N/A

Inorganic

No data

Variable

1999

No data

>8000 &
Narrative

1996

Endosulfan

Organic
Pes ticides
Organochlorine
compounds

0.06

0.003

2010

0.09

0.002

2010

Endrin

Organic
Pes ticides
Organochlorine
compounds

No data

0.0023

1987

No data

No data

No data

Organic
Monocyclic
aromatic
compounds

No data

90

1996

No data

25

1996

Organic
Glycols

No data

192 000

1997

No data

Ins uﬃcient data

1997

Organic
Polyaromatic
compounds
Polycyclic aromatic
hydrocarbons

No data

0.04

1999

No data

Ins uﬃcient data

1999

Dichlorophenols

Diclofop-methyl
CASRN 51338273
Didecyl dimethyl
ammonium chloride
DDAC
CASRN 7173515
Diethylene glycol
CASRN 111466
Diisopropanolamine
DIPA
CASRN 110974
Dimethoate
CASRN 60515
Dinoseb
CASRN 88857
Dissolved gas
supersaturation
CASRN N/A

Ethylbenzene
CASRN 100414
Ethylene glycol
CASRN 107211

Fluoranthene
PAHs
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Water Quality Guidelines
for the Protection of Aquatic Life
Freshwater
Chemical name

Chemical groups

Concentration
(μg/L)
Short Term

Marine

Concentration
(μg/L)
Long Term

Date

Concentration
(μg/L)
Short Term

Concentration
(μg/L)
Long Term

Date

Fluorene
PAHs

Organic
Polyaromatic
compounds
Polycyclic aromatic
hydrocarbons

No data

3

1999

No data

Ins uﬃcient data

1999

Fluoride

Inorganic

No data

120

2002

No data

NRG

2002

Glyphosate

Organic
Pes ticides
Organophos phorus
compounds

27,000

800

2012

NRG

NRG

2012

Heptachlor
Heptachlor epoxide

Organic
Pes ticides
Organochlorine
compounds

No data

0.01

1987

No data

No data

No data

Hexachlorobenzene

Organic
Monocyclic
aromatic
compounds
Chlorinated
benzenes

No data

Insuﬃcient
data

1997

No data

Insuﬃcient
data

1997

Hexachlorobutadiene
HCBD
CASRN 87683

Organic
Halogenated
aliphatic
compounds

No data

1.3

1999

No data

No data

No data

Hexachlorocyclohexane
Lindane

Organic
Pes ticides
Organochlorine
compounds

No data

0.01

1987

No data

No data

No data

No data

0.23

2007

No data

0.65

2007

CASRN 1071836

Imidacloprid
CASRN 13826413
Iron

Inorganic

No data

300

1987

No data

No data

No data

Lead

Inorganic

No data

Equation

1987

No data

No data

No data

Organic
Pes ticides

No data

7

1995

No data

No data

1995

Inorganic

No data

0.026

2003

No data

0.016

2003

No data

0.09 (Target
Organism
Management
value: 0.53)

2007

No data

Ins uﬃcient data

2007

No data

10 000

2003

No data

5 000

2003

Linuron
CASRN 41205214
Mercury
CASRN 7439976
Methoprene
CASRN 40596698
Methyl tertiary-butyl
ether
MTBE
CASRN 1634044

Organic
Non-halogenated
aliphatic
compounds
Aliphatic ether
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Water Quality Guidelines
for the Protection of Aquatic Life
Freshwater
Chemical name

Chemical groups

Concentration
(μg/L)
Short Term

Marine

Concentration
(μg/L)
Long Term

Date

Concentration
(μg/L)
Short Term

Concentration
(μg/L)
Long Term

Date

Methylchlorophenoxyacetic
acid (4-Chloro-2-methyl
phenoxy acetic acid; 2Methyl-4-chloro phenoxy
acetic acid)
MCPA
CASRN 94746

Organic
Pes ticides

No data

2.6

1995

No data

4.2

1995

Methylmercury

Organic

No data

0.004

2003

No data

NRG

2003

Metolachlor

Organic
Pes ticides
Organochlorine
compounds

No data

7.8

1991

No data

No data

No data

No data

1

1990

No data

No data

No data

CASRN 21087649

Organic
Pes ticides
Triazine
compounds

Molybdenum

Inorganic

No data

73

1999

No data

No data

No data

Monobromomethane
Methyl bromide

Organic
Halogenated
aliphatic
compounds
Halogenated
methanes

No data

Insuﬃcient
data

1992

No data

Insuﬃcient
data

1992

Organic
Monocyclic
aromatic
compounds
Chlorinated
benzenes

No data

1.3

1997

No data

25

1997

Monochloromethane
Methyl chloride

Organic
Halogenated
aliphatic
compounds
Halogenated
methanes

No data

Insuﬃcient
data

1992

No data

Insuﬃcient
data

1992

Monochlorophenols

Organic
Monocyclic
aromatic
compounds
Chlorinated
phenols

No data

7

1987

No data

No data

No data

Naphthalene
PAHs

Organic
Polyaromatic
compounds
Polycyclic
aromatic
hydrocarbons

No data

1.1

1999

No data

1.4

1999

Nickel

Inorganic

No data

Equation

1987

No data

No data

No data

Nitrate

Inorganic
Inorganic
nitrogen
compounds

550,000 µg/L
or 550 mg/L

13,000 µg/L or
2012
13 mg/L

1,500,000
µg/L or 1500
mg/L

200,000 µg/L
or 200 mg/L

2012

CASRN 51218452
Metribuzin

Monochlorobenzene
CASRN 108907

CASRN 14797-55-8
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Water Quality Guidelines
for the Protection of Aquatic Life
Freshwater
Chemical name

Chemical groups

Concentration
(μg/L)
Short Term

Marine

Concentration
(μg/L)
Long Term

Date

Concentration
(μg/L)
Short Term

Concentration
(μg/L)
Long Term

Date

Inorganic
Inorganic
nitrogen
compounds

No data

60 NO 2 -N

1987

No data

No data

No data

Organic
Nonylphenol
and its
ethoxylates

No data

1

2002

No data

0.7

2002

No data

Guidance
Framework

2004

No data

Guidance
framework

2007

Organic
Monocyclic
aromatic
compounds
Chlorinated
benzenes

No data

6

1997

No data

Insuﬃcient
data

1997

Organic
Monocyclic
aromatic
compounds
Chlorinated
phenols

No data

0.5

1987

No data

No data

No data

Organic
Pes ticides
Organochlorine
compounds

No data

0.004

2006

No data

0.001

2006

Organic
Polyaromatic
compounds
Polycyclic
aromatic
hydrocarbons

No data

0.4

1999

No data

Ins uﬃcient data

1999

Organic
Aromatic
hydroxy
compounds

No data

4

1999

No data

No data

No data

Phenoxy herbicides
2,4 D; 2,4Dichlorophenoxyacetic
acid

Organic
Pes ticides

No data

4

1987

No data

No data

No data

Phosphorus

Inorganic

No data

Guidance
Framework

2004

No data

Guidance
Framework

2007

Organic
Pes ticides

No data

29

1990

No data

No data

No data

Organic
Polyaromatic
compounds
Polychlorinated
biphenyls

No data

0.001

1987

No data

0.01

1991

Organic
Glycols

No data

500 000

1997

No data

Ins uﬃcient data

1997

Organic
Polyaromatic
compounds
Polycyclic
aromatic
hydrocarbons

No data

0.025

1999

No data

Ins uﬃcient data

1999

Nitrite

Nonylphenol and its
ethoxylates
CASRN 84852153
Nutrients

Pentachlorobenzene
CASRN 608935

Pentachlorophenol
PCP

Permethrin
CASRN 52645531

Phenanthrene
PAHs

Phenols (mono- &
dihydric)
CASRN 108952

Picloram
CASRN 1918021
Polychlorinated
biphenyls
PCBs
Propylene glycol
CASRN 57556

Pyrene
PAHs

C omments or questions? C ontact us at info@ ccme.ca
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Users are advised to consult the Canadian Environmental Quality Guidelines introductory text, factsheet, and/or protocols for speciﬁc information and
implementation guidance pertaining to each environmental quality guideline.

Water Quality Guidelines
for the Protection of Aquatic Life
Freshwater
Chemical name

Chemical groups

Concentration
(μg/L)
Short Term

Marine

Concentration
(μg/L)
Long Term

Date

Concentration
(μg/L)
Short Term

Concentration
(μg/L)
Long Term

Date

pH

Inorganic
Acidity,
alkalinity and
pH

No data

6.5 to 9.0

1987

No data

7.0 to 8.7 &
Narrative

1996

Quinoline
PAHs

Organic
Polyaromatic
compounds
Polycyclic
aromatic
hydrocarbons

No data

3.4

1999

No data

Ins uﬃcient data

1999

Reactive
Chlorine
Species
total res idual
chlorine,
combined
res idual
chlorine, total
available
chlorine,
hypochlorous
acid,
chloramine,
combined
available
chlorine, free
res idual
chlorine, free
available
chlorine,
chlorineproduced
oxidants

Inorganic
Reactive
chlorine
compunds

No data

0.5

1999

No data

0.5

1999

Salinity

Phys ical

No data

No data

No data

No data

Narrative

1996

Selenium

Inorganic

No data

1

1987

No data

No data

No data

Silver

Inorganic

No data

0.1

1987

No data

No data

No data

Simazine

Organic
Pes ticides
Triazine
compounds

No data

10

1991

No data

No data

No data

Phys ical
Turbidity, clarity
and s us pended
s olids
Total particulate
matter

No data

Narrative

1999

No data

Narrative

1999

No data

72

1999

No data

No data

No data

CASRN 100425

Organic
Monocyclic
aromatic
compounds

Sulfolane
Bondelane
CASRN 126330

Organic
Organic s ulphur
compound

No data

50 000

2005

No data

Ins uﬃcient data

2005

Suspended
sediments
TSS

Phys ical
Turbidity, clarity
and s us pended
s olids
Total particulate
matter

No data

Narrative

1999

No data

Narrative

1999

Organic
Pes ticides

No data

1.6

1995

No data

Ins uﬃcient data

1995

Phys ical
Temperature

No data

Narrative

1987

No data

Narrative

1996

CASRN 122349

Streambed
substrate

Styrene

Tebuthiuron
CASRN
34014181
Temperature

C omments or questions? C ontact us at info@ ccme.ca
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Users are advised to consult the Canadian Environmental Quality Guidelines introductory text, factsheet, and/or protocols for speciﬁc information and
implementation guidance pertaining to each environmental quality guideline.

Water Quality Guidelines
for the Protection of Aquatic Life
Freshwater
Chemical name

Chemical groups

Concentration
(μg/L)
Short Term

Marine

Concentration
(μg/L)
Long Term

Date

Concentration
(μg/L)
Short Term

Concentration
(μg/L)
Long Term

Date

Tetrachloromethane
Carbon tetrachloride
CASRN 56235

Organic
Halogenated
aliphatic
compounds
Halogenated
methanes

No data

13.3

1992

No data

Ins uﬃcient data

1992

Tetrachlorophenols

Organic
Monocyclic
aromatic
compounds
Chlorinated
phenols

No data

1

1987

No data

No data

No data

Thallium

Inorganic

No data

0.8

1999

No data

No data

No data

Toluene

Organic
Monocyclic
aromatic
compounds

No data

2

1996

No data

215

1996

Organic
Pes ticides
Organochlorine
compounds

No data

0.008

1987

No data

No data

No data

Organic
Pes ticides
Carbamate
pes ticides

No data

0.24

1992

No data

No data

No data

Tribromomethane
Bromoform

Organic
Halogenated
aliphatic
compounds
Halogenated
methanes

No data

Insuﬃcient
data

1992

No data

Insuﬃcient
data

1992

Tributyltin

Organic
Organotin
compounds

No data

0.008

1992

No data

0.001

1992

1.1

0.009

2012

NRG

NRG

2012

CASRN 108883

Toxaphene

Triallate
CASRN 2303175

Trichlorfon
CASRN 52-68-6

Trichloromethane
Chloroform
CASRN 67663

Organic
Halogenated
aliphatic
compounds
Halogenated
methanes

No data

1.8

1992

No data

Ins uﬃcient data

1992

Trichlorophenols

Organic
Monocyclic
aromatic
compounds
Chlorinated
phenols

No data

18

1987

No data

No data

No data

Tricyclohexyltin

Organic
Organotin
compounds

No data

Ins uﬃcient data

1992

No data

Ins uﬃcient data

1992

Organic
Pes ticides
Dinitroaniline
pes ticides

No data

0.2

1993

No data

No data

No data

Triﬂuralin
CASRN 1582098
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implementation guidance pertaining to each environmental quality guideline.

Water Quality Guidelines
for the Protection of Aquatic Life
Freshwater
Chemical name

Chemical groups

Concentration
(μg/L)
Short Term

Marine

Concentration
(μg/L)
Long Term

Date

Concentration
(μg/L)
Short Term

Concentration
(μg/L)
Long Term

Date

Triphenyltin

Organic
Organotin
compounds

No data

0.022

1992

No data

No data

1992

Turbidity

Phys ical
Turbidity, clarity
and s us pended
s olids
Total particulate
matter

No data

Narrative

1999

No data

Narrative

1999

Inorganic

33

15

2011

NRG

NRG

2011

Inorganic

No data

30

1987

No data

No data

No data

Uranium
CASRN 744061-1
Zinc

Chemical name

Chemical groups

No Chemicals with Data
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APPROACHES TO IDENTIFICATION AND ASSESSMENT OF CONTAMINATED SITES

Appendix D Schedule II of Hazardous Waste
Rules 2008, India
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The inclusion of wastes contained in this Schedule does not preclude the use of Schedule 2 to
demonstrate that the waste is not hazardous. In case of dispute, the matter would be referred to the
Technical Review Committee constituted by MoEF,

Note: The high volume low effect wastes such as fly ash, phosphogypsuin, red mud, slags from pyrometallurgical
operations, mine tailings and ore beneficiation rejects are excluded from the category of hazardous wastes.
Separate guidelines on the management of these wastes shall be issued by CPCB.
Schedule II
[See rule 3(l)]
List of Waste Constituents with Concentration Limits*
Class A
Concentration limit:  50 mg/kg
A1
A2
A3
A4
A5
A6
A7
A8
A9
A10
A11
A12
A13
A14
A15
A16
A17
A18
A19
A20

Antimony and antimony compounds
Arsenic and arsenic compounds
Beryllium and beryllium compounds
Cadmium and cadmium compounds
Chromium (VI) compounds
Mercury and mercury compounds
Selenium and selenium compounds
Tellurium and tellurium compounds
Thallium and thallium compounds
Inorganic cyanide compounds
Metal carbonyls
Napthalene
Anthracene
Phenanthrene
Chrysene, benzo (a) anthracene, fluoranthene, benzo (a) pyrene, benzo (K) fluoranthene, indeno (1, 2, 3cd) pyrene and benzo (ghi) perylene
halogenated compounds of aromatic rings, e.g. polychloroted biphenyls, polychloroterphenyls and their
derivatives
Halogenated aromatic compounds
Benzene
Organo-chlorine pesticides
Organo-tin Compounds

Class B
Concentration limit:  5, 000 mg/kg
B1
B2
B3
B4
B5
B6
B7
B8
B9
B10
B11
B12
B13
B14
B15
B16
B17
B18
B19
B20
B21
B22
B23

Chromium (III) compounds
Cobalt compounds
Copper compounds
Lead and lead compounds
Molybdenum compounds
Nickel compounds
Inorganic Tin compounds
Vanadium compounds
Tungsten compounds
Silver compounds
Halogenated aliphatic compounds
Organo phosphorus compounds
Organic peroxides
Organic nitro-and nitroso-compounds
Organic azo-and azooxy compounds
Nitrites
Amines
(Iso-and thio-) cyanates
Phenol and phenolic compounds
Mercaptans
Asbestos
Halogen-silanes
Hydrazine (s)

Information on this page is provided by Shakun & Company (Services) Private Limited, New Delhi, India to
its subscribers against the annual subscription. Non-subscribers may visit www.shakun.com for more details.
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B25
B26
B27
B28
B29
B30

Shakun & Company (Services) Private Limited

Flourine
Chlorine
Bromine
White and red phosphorus
Ferro-silicate and alloys
Manganese-silicate
Halogen-containing compounds which produce acidic vapours on contact with humid air or water, e.g.
silicon tetrachloride, aluminium chloride, titanium tetrachloride

Class C
Concentration limit;  20, 000 mg/kg
C1
C2
C3
C4
C5
C6
C7
C8
C9
C10
C11
C12
C13
C14
C15
C16
C17

Ammonia and ammonium compounds
Inorganic peroxides
Barium compounds except barium sulphate
Fluorine compounds
Phosphate compounds except phosphates of aluminium, calcium and iron
Bromates, (hypo-bromites)
Chlorates, (hypo-chlorites)
Aromatic compounds other than those listed under Al2 to A18
Organic silicone compounds
Organic sulphur compounds
Iodates
Nitrates, nitrites
Sulphides
Zinc compounds
Salts of per-acids
Acid amides
Acid anhydrides

Class D
Concentration limit:  50, 000 mg/kg
D1
D2
D3
D4
D5
D6
D7
D8
D9

Total Sulphur
Inorganic acids
Metal hydrogen sulphates
Oxides and hydroxides except those of hydrogen, carbon, silicon, iron, aluminum, titanium, manganese,
magnesium, calcium
Total hydrocarbons other than those listed under Al2 to A18
Organic oxygen compounds
Organic nitrogen compounds expressed as nitrogen
Nitrides
Hydrides

Class E
Regardless of concentration limit, Classified as hazardous wastes if the waste exhibits any of the following
Characteristics.
E1

Flammable
Flammable wastes with flash point 65.6°c or below.

E2

Explosive
Wastes which may explode under the effect of flame, heat or photochemical conditions. Any other waste of
explosive materials included in the Indian Explosive Act.

E3

Corrosive
Wastes which may be corrosive, by chemical action, will cause severe damage when in contact with living
tissue.

E4

Toxic
Wastes containing or contaminated with established toxic and or eco- toxic constituents.

E5

Carcinogenicity, Mutagenecity and Endocrine disruptivity
Wastes contaminated or containing established carcinogens, mutagens and endocrine disruptors.

*Waste constituents and their concentration limits given in this list are based on erstwhile BAGA (the Netherlands
Environment Protection Agency) List of Hazardous Substances. In order to decide whether specific wastes listed above is
hazardous or not, following points be taken into consideration:

…/14
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APPROACHES TO IDENTIFICATION AND ASSESSMENT OF CONTAMINATED SITES

Appendix E Screening and Response
Levels. Overview
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Screening and Response levels

Chemical Name

Chemical Groups

Hazardous
waste
levels
(levels
Schedule
Response
II, HW
levels
Rules,
(Dutch
1)
2008)
Intervention
levels) 2)

Groundwater for drinking water
(Screening levels) 4)

Soil (Screening and Response Levels)

Screening levels
Soil Quality Guidelines for the Protection of
Environmental and Human Health 3)

Agricultural

Residential/- Commerparkland
cial

Industrial

Indian
Standard for
Drinking
Water *
(Maximum
acceptable
concentration)

Surface water Quality (Screening levels)

Guidelines
The Environment (Protection) Rules, 1986
for
WHO
Schedule VI General standards for discharge of
Canadian guidelines
environmental pollutants
Drinking for Drinking
Water
water
Inland
Marine
Quality
Public
Land for
surface
coastal
sewers
irrigation
water
areas
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l

1,1,1-Trichloroethane (TCA)

Halogenated aliphatic compounds

mg/kg
5000

mg/kg
15

mg/kg
0,1

mg/kg
5

mg/kg
50

mg/kg
50

mg/l
-

1,1,2,2- Tetrachloroethene (PCE)

Halogenated aliphatic compounds

5000

8,8

0,1

0,2

0,5

0,6

-

1,1,2,2-Tetrachlorethane

Halogenated aliphatic compounds

5000

0,1

5

50

50

-

1,1,2-Trichloroethane

Halogenated aliphatic compounds

5000

10

0,1

5

50

50

-

-

1,1,2-Trichloroethene (TCE)

Halogenated aliphatic compounds

5000

2,5

0,01

0,01

0,01

0,01

-

0.005

-

-

0.03

0,04

-

1,1-Dichloroethane

Halogenated aliphatic compounds

5000

15

0,1

5

50

50

-

-

-

1,1-Dichloroethene

Halogenated aliphatic compounds

5000

0,3

0,1

5

50

50

-

0.014

-

1,2,3,4-Tetrachlorobenzene

Halogenated aromatic compounds

50

2,2

0,05

2

10

10

-

-

-

1,2,3,5-Tetrachlorobenzene

Halogenated aromatic compounds

50

2,2

0,05

2

10

10

-

-

-

1,2,3-Trichlorobenzene

Halogenated aromatic compounds

50

11

0,05

2

10

10

-

-

-

1,2,4,5-Tetrachlorobenzene

Halogenated aromatic compounds

50

2,2

0,05

2

10

10

-

-

-

1,2,4-Trichlorobenzene

Halogenated aromatic compounds

50

11

0,05

2

10

10

-

-

1,2-Dichlorobenzene

50

19

0,1

1

10

10

-

-

1

-

1,2-Dichloroethane

Halogenated aromatic compounds
Halogenated aliphatic compounds

5000

6,4

0,1

5

50

50

0,003

0.005

0,003

-

1,2-Dichloroethene

Halogenated aliphatic compounds

5000

1

0,1

5

50

50

-

-

0,05

-

1,2-Dichloropropane

Halogenated aliphatic compounds

5000

2

0,1

5

50

50

-

-

0,04

-

1,2-Dichloropropene (cis and trans)

Halogenated aliphatic compounds

5000

0,1

5

50

50

-

-

-

1,3,5-Trichlorobenzene

Halogenated aromatic compounds

50

0,05

2

10

10

-

-

-

1,3-Dichlorobenzene

Halogenated aromatic compounds

50

0,1

1

10

10

-

-

-

1,4-Dichlorobenzene

Halogenated aromatic compounds

50

0,1

1

10

10

-

0.005

0,3

-

-

-

-

-

-

-

0,05

2,3,4,6-Tetrachlorophenol

Halogenated aromatic compounds

50

0,05

0,5

5

5

-

0.1

2,4,6-Trichlorophenol

Halogenated aromatic compounds

50

0,05

0,5

5

5

-

0.005

Halogenated aromatic compounds
2,4-Dichlorophenoxyacetic acid (2,4-D) Pesticides (Phenoxy herbicide)

50

0,05

0,5

5

5

-

0.9

-

-

-

-

-

0,03

-

1,4-Dioxane

2,4-Dichlorophenol

-

-

0,2

-

0,03

-

3-Iodo-2-propynyl butyl carbamate

Pesticides, Carbamate

-

-

-

-

-

-

-

-

Acenaphthene

Polycyclic aromatic hydrocarbons (PAH)

-

0.1 ¤

1¤

10 ¤

10 ¤

-

-

-

Acenaphthylene

Polycyclic aromatic hydrocarbons (PAH)

-

0.1 ¤

1¤

10 ¤

10 ¤

-

-

-

Acridine

Polycyclic aromatic hydrocarbons (PAH)

-

0.1 ¤

1¤

10 ¤

10 ¤

-

-

Aldicarb

Pesticides, Carbamate

-

-

-

-

-

-

0.009

0,01

Aldrin

Pesticides, Organochlorine
Non-halogenated aliphatic compounds

0,00003

Aliphatics nonchlorinated (each)
Aluminium

Metal

Ammonia (total)

Inorganic

Ammonia (un-ionized)

Inorganic

Aniline

Organic

Anthracene

0,32

-

-

-

-

-

0.00003

0.0007

-

0,3

-

-

-

-

-

-

-

-

-

-

0.03

-

-

20000

-

-

-

-

0,5

-

5

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Polycyclic aromatic hydrocarbons (PAH)

50

0.1 ¤

1¤

10 ¤

10 ¤

-

-

Antimony (metallic)

Inorganic

50

22

20

20

40

40

0.006

0,02

Arsenic

Metal

0.01

0,01

Asbestos

50

50

50 (76)!

12

12

12

12

5000

100

-

-

-

-

0,01

-

0,71

-

-

-

-

0.002
0.7

-

-

Longterm in
Freshwater
µg/L
-

0,02

Canadian
Water Quality
Guidelines for
the Protection
of Aquatic Life

-

Canadian
Water Quality
Guidelines for
the Protection
of Agriculture
Irrigation/Livestock
µg/L
-

-

-

110

-

-

-

-

-

-

-

-

-

-

-

21

-/50

-

-

-

-

-

-

-

-

-

-

1,8

-

-

-

-

-

-

-

8

-

-

-

-

-

-

-

24

-

-

-

0,7

-

-

-

100

-/5

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

150

-

-

-

26

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

1,9

-

-

-

5,8

-

-

-

-

-

-

-

4,4

-

-

-

1

54,9/11

-

-

0.004

-

-

-

-

-

-

-

Variable

5000/5000

5

Table

-

-

-

19

-

-

-

2,2

-

-

-

0,012

-

-

-

-

-

-

-

0,2

0,2

0,2

0,2

5

100/25

-

-

-

-

-

1,8

10/5
-

Atrazine

Pesticides, Triazine

Barium

Inorganic

20000

-

750

500

2000

2000

-

-

-

-

-

Benzene

Monocyclic aromatic compounds

50

1.1

0.05 ¤

0.5 ¤

5¤

5¤

0.005

0,01*

-

0,01*

0,01*

370

-

Benzo(a)anthracen

Polycyclic aromatic hydrocarbons (PAH)

50

0.1 ¤

1¤

10 ¤

10 ¤

-

-

-

-

-

0,018

-

0.005

0,002

1.0

0,7

-

-

Screening and Response levels

Chemical Name

Chemical Groups

Hazardous
waste
levels
(levels
Schedule
Response
II, HW
levels
Rules,
(Dutch
1)
2008)
Intervention
levels) 2)
mg/kg

Screening levels
Soil Quality Guidelines for the Protection of
Environmental and Human Health 3)

Agricultural

Residential/- Commerparkland
cial

Industrial

Indian
Standard for
Drinking
Water *
(Maximum
acceptable
concentration)

Guidelines
The Environment (Protection) Rules, 1986
for
WHO
Schedule VI General standards for discharge of
Canadian guidelines
environmental pollutants
Drinking for Drinking
Water
water
Inland
Marine
Quality
Public
Land for
surface
coastal
sewers
irrigation
water
areas
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l

mg/kg

mg/kg

mg/kg

mg/kg

Polycyclic aromatic hydrocarbons (PAH)

50

0.1 ¤

1¤

10 ¤

10 ¤

0.00001

-

Benzo(b)fluoranthene

Polycyclic aromatic hydrocarbons (PAH)

-

0.1 ¤

1¤

10 ¤

10 ¤

-

-

Benzo(k)fluoranthene

Polycyclic aromatic hydrocarbons (PAH)

50

0.1 ¤

1¤

10 ¤

10 ¤

-

-

Beryllium

Inorganic

50

4

4

8

8

-

-

Boron

Inorganic
Pesticides

-

2

-

-

-

5.0

-

Bromacil

-

-

-

-

-

-

-

Bromoxynil

Pesticides, Benzonitrile

-

-

-

-

-

0.005

Cadmium

Metal

1,4

10

22

22

0.003

Calcium

Inorganic

-

-

-

-

-

75

-

-

-

-

-

-

-

-

-

-

13

mg/l

Surface water Quality (Screening levels)

Benzo(a)pyrene

50

mg/kg

Groundwater for drinking water
(Screening levels) 4)

Soil (Screening and Response Levels)

0,5

0,015

-

-

-

-

-

-

-

-

-

-

-

-

-

1,500μg/L
or
1.5mg/L

100/100
Variable5000/5000

-

-

5

0,2/1100

-

-

-

5

0,33/11

0.005

2

1

-

2

Equation

5,1/80

-

-

-

-

-

-/1000000

-

-

-

-

1,3

-/13

0.01

-

0.01

0.01

0,2

-/1100

-

-

-

1,8

-/45

-

-

-

-

0.006µg/L
120,000
or 120 mg/L

Variable/-

-

-

0,18

5.8 (other
crops)/170
-/24

Pesticides

-

0,45

Carbofuran

Pesticides, Carbamate

-

0,017

-

-

-

-

0.09

-

Chlordane

Pesticides, Organochlorine

50

4

-

-

-

-

-

-

Chloride

Inorganic
Pesticides

-

-

-

-

-

-

-

-

-

-

-

-

Chlorpyrifos

Pesticides, Organophosphorus

-

-

-

-

Metal

-

-

64

64

87

87

Chromium, hexavalent (Cr(VI))

Metal

50

50 (78)!

0,4

0,4

1,4

1,4

Chromium, trivalent (Cr(III))

Metal

5000

180

Chrysene

Polycyclic aromatic hydrocarbons (PAH)

Cobalt

Inorganic
Biological

Coliforms, fecal (Escherichia coli)
Coliforms, total

5000

0,03
0.05

0.09

0,03

-

-

-

0,002

0.05

0,05

2

2

-

2

-

-

-

0,1

2

-

1

1

8/50

-

-

8,9

4,9/50

-

-

-

-

-

-

-

50/1000

-

-

-

-

-

-

0.1 ¤

1¤

10 ¤

10 ¤

-

-

40

50

300

300

-

-

-

-

-

-

-

-

-

-

-

-

-

-

100 per 100
mL/-

-

-

-

-

-

-

-

-

-

1000 per 100
mL

-

-

-

-

-

Narrative

-

-

-

-

-

-

-

50
5000

190

Colour

Physical

-

-

-

-

-

Conductivity

Physical

-

2 dS/m

2 dS/m

4 dS/m

4 dS/m

Copper

Metal

63

63

91

91

Cyanazine

Pesticides, Triazine

-

-

-

-

Cyanide

Inorganic

50

0,9

0,9

8

8

Cyanobacteria

Biological

-

-

-

-

Debris

Physical
Pesticides

-

-

-

Deltamethrin

-

-

-

Di(2-ethylhexyl) phthalate

Phthalate esters

-

-

Di-n-butyl phthalate

Phthalate esters

-

-

Di-n-octyl phthalate

Phthalate esters

-

Dibenz(a,h)anthracene

Polycyclic aromatic
hydrocarbons
Halogenated
aliphatic
compounds(PAH)
Halogenated methanes

Dicamba
DDT Total (Dichloro diphenyl
trichloroethane; 2,2-Bis(pchlorophenyl)-1,1,1-trichloroethane)

Pesticides, Aromatic Carboxylic Acid
Pesticides, Organochlorine

-/7

-

-

Biological

Dibromochloromethane

µg/L

-

Pesticides, Carbamate

Chromium (total)

Irrigation/Livestock

-

Captan

Chlorothalonil

Longterm in
Freshwater
µg/L

Canadian
Water Quality
Guidelines for
the Protection
of Agriculture

-

Carbaryl

250

Canadian
Water Quality
Guidelines for
the Protection
of Aquatic Life

5000

190

50

5 Hazen Units

-

2

3

3

-

3

Equation

Variable/variabl
e

0.01

0,0006

-

-

-

-

2

0,5/10

0.05

0.2

0,07

0,2

2

0,2

0,2

5 (as free CN)

-/-

-

-

0.0015

-

-

-

-

-/-

-

-

-

-

-

-

-

-

-/-

-

-

-

-

-

-

-

0,0004

-/2.5

-

-

-

-

-

-

-

-

16

-/-

-

-

-

-

-

-

-

-

19

-/-

-

-

-

-

-

-

-

-

-

-

-/-

-

-

-

-/-

-

-

-

-/100

-

-

10

0,006/122

10*)

10*)

0.001

-/30

0.05

-

0.1 ¤

1¤

10 ¤

10 ¤

-

-

-

5000

-

-

-

-

0.1

-

-

-

-

-

-

-

-

-

-

0,7

0,7

12

12

10*)

-

50

1,7

0,001

-

0,001

Screening and Response levels

Chemical Name

Chemical Groups

DDD (Dichloro diphenyl dichloroethane, Pesticides, Organochlorine
2,2-Bis (p-chlorophenyl)-1,1dichloroethane)
DDE (Dichloro diphenyl ethylene, 1,1- Pesticides, Organochlorine
Dichloro-2,2-bis(p-chlorophenyl)ethene)
DDT (Dichloro diphenyl trichloroethane; Pesticides, Organochlorine
2,2-Bis(p-chlorophenyl)-1,1,1trichloroethane)
Halogenated aliphatic compounds,
Dichlorobromomethane

Halogenated methanes

Dichloromethane (Methylene chloride) Halogenated aliphatic compounds
Dichlorophenols

Hazardous
waste
levels
(levels
Schedule
Response
II, HW
levels
Rules,
(Dutch
1)
2008)
Intervention
levels) 2)

Groundwater for drinking water
(Screening levels) 4)

Soil (Screening and Response Levels)

Screening levels
Soil Quality Guidelines for the Protection of
Environmental and Human Health 3)

Agricultural

Residential/- Commerparkland
cial

Industrial

Indian
Standard for
Drinking
Water *
(Maximum
acceptable
concentration)

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/l

50

34

-

-

-

-

0,001

50

50

2,3

1,7

5000

-

-

-

-

0,001

Surface water Quality (Screening levels)

Guidelines
The Environment (Protection) Rules, 1986
for
WHO
Schedule VI General standards for discharge of
Canadian guidelines
environmental pollutants
Drinking for Drinking
Water
water
Inland
Marine
Quality
Public
Land for
surface
coastal
sewers
irrigation
water
areas
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
-

-

-

-

-

-

0,001

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-/100

-

-

98,1

-/50

-

-

-

0,2

-

-

6,1

-

-

1,5

-

-

-

-

-

-

-

-

1600

2 000/-

-

-

6,2

-/3

-

-

0,05

16/150

-

-

Narrative

-

-

-

-

-

0,001

0,001
-

0,1

5

50

50

-

0.05

22

0,05

0,5

5

5

-

0.9

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

0.00003

-

Pesticides

Dieldrin
Diethylene glycol

Pesticides, Organochlorine
Glycols

Diisopropanolamine

Organic

Dimethoate
Dinoseb

Pesticides, Organophosphorus
Pesticides

Dissolved gas supersaturation
Dissolved oxygen
Endosulfan

Pesticides, Organochlorine

50

4

-

-

-

-

Endrin

50

-

-

-

-

-

Ethylbenzene

Pesticides, Organochlorine
Monocyclic aromatic compounds

20000

110

Ethylene glycol

Glycols

Fluoranthene
Fluorene

50

-

0,02

0.00003

-

-

-

-

-

-

-

-

-

-

-

180

180

180

180

-

-

-

5000

-

-

-

-

-

-

-

-

-

-

-

-

0.01

-

Physical

-

-

-

-

-

-

-

-

Inorganic

-

-

-

-

-

-

-

0.0004

0,006

-

-

-

10*)

10*)

0,003

-

-

-

-

0.0023

-

0,3

-

-

-

90

-/2.4

-

-

192 000

-

-

-

0,04

-

-

-

3

-

-

-

-

-

2

15

-

15

120

1000/variable

-

-

800

-/280

-

-

0.01

-/3

-

-

-

-/0.52

-

-

1,3

No data

-

-

0,01

-/4

-

-

-

-

-

-

-

-

-

-

0,23

-

-

-

No data

-

5

50

50

-

960

960

960

-

-

Polycyclic aromatic hydrocarbons (PAH)

50

0.1 ¤

1¤

10 ¤

10 ¤

-

-

Polycyclic aromatic hydrocarbons (PAH)

-

0.1 ¤

1¤

10 ¤

10 ¤

-

-

5000

-

-

-

-

Fluoride

Inorganic

5000

200

400

2000

2000

Glyphosate

Pesticides, Organophosphorus

5000

-

-

-

-

0.28

-

Heptachlor

Pesticides, Organochlorine

50

4

-

-

-

-

-

-

-

Hexachlorobenzene

50

2

0,05

2

10

10

-

-

1.5

1,5

Hydrazine(s)

5000

Imidacloprid

-

-

-

-

-

-

-

50

0.1 ¤

1¤

10 ¤

10 ¤

-

-

-

Hexachlorobutadiene

Halogenated aromatic compounds
Halogenated aliphatic compounds

-

-

-

-

-

-

Hexachlorocyclohexane (HCH)

Pesticides, Organochlorine

50

-

0,01

-

-

-

-

-

Hexachlorocyclohexane (alfa HCH)

Pesticides, Organochlorine

-

17

-

-

-

-

-

-

Hexachlorocyclohexane (beta HCH)

Pesticides, Organochlorine

-

1,6

Hexachlorocyclohexane (delta HCH)

Pesticides, Organochlorine

-

Indeno(1,2,3-c,d)pyrene

Polycyclic aromatic hydrocarbons (PAH)

Iron

Inorganic

Lead

Metal

Lindane (gamma HCH)
Linuron

Pesticides, Organochlorine
Pesticides

Lithium

Inorganic

5000

530

50

1,2

-

10*)

0.1

5000

0,18/9

0,0006

960

1.0

-

-

-

Fluorine

µg/L

-

3,9

Didecyl dimethyl ammonium chloride

Irrigation/Livestock

-

50

Diclofop-methyl

Longterm in
Freshwater
µg/L

Canadian
Water Quality
Guidelines for
the Protection
of Agriculture

0,001

5000

Chlorinated phenols
Pesticides

Canadian
Water Quality
Guidelines for
the Protection
of Aquatic Life

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

0.3

3

3

-

3

300

5000/'-

70

140

260

600

0.01

0.01

0,1

1

-

2

Equation

200/100

0.002

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

7

0,071/-

-

-

-

-

-

-

-

-

-

-

-

2500/-

Screening and Response levels

Chemical Name

Chemical Groups

Hazardous
waste
levels
(levels
Schedule
Response
II, HW
levels
Rules,
(Dutch
1)
2008)
Intervention
levels) 2)
mg/kg

Malathione

Pesticide, Organophosphorus

Manganese

Inorganic
Metal

Mercury (inorganic)
Methoprene
Methyl tertiary-butyl ether (MTBE)
MCPA (Methylchlorophenoxyacetic acid
(4-Chloro-2-methyl phenoxy acetic acid;
2-Methyl-4-chloro phenoxy acetic acid)

Aliphatic ether
Pesticides

Screening levels
Soil Quality Guidelines for the Protection of
Environmental and Human Health 3)

Agricultural

Residential/- Commerparkland
cial

Industrial

Indian
Standard for
Drinking
Water *
(Maximum
acceptable
concentration)

mg/kg

mg/kg

mg/kg

mg/kg

mg/l

5000

-

-

-

-

0.19

-

-

-

-

-

0.1
0.001

50

mg/kg

Groundwater for drinking water
(Screening levels) 4)

Soil (Screening and Response Levels)

Guidelines
The Environment (Protection) Rules, 1986
for
WHO
Schedule VI General standards for discharge of
Canadian guidelines
environmental pollutants
Drinking for Drinking
Water
water
Inland
Marine
Quality
Public
Land for
surface
coastal
sewers
irrigation
water
areas
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
0.19

-

0,01

-

-

-

0.090,026
(Target
Organism

-

-

-

-

-

-

-

-

-

-

-

10 000

-

-

-

-

-

0.1
-

-

-

-

2,6

0,025/25

-

4

-

50

-

-

-

-

0.05

-

-

-

-

-

0.08

5

10

40

40

-

-

-

-

-

0,1

1

10

10

-

-

-

-

Molybdenum

Inorganic

5000

Monobromomethane

Halogenated aliphatic compounds

5000

Monochlorobenzene

Halogenated aromatic compounds

50

Monochloromethane

Halogenated aliphatic compounds

5000

Monochlorophenols

Chlorinated phenols

50

Naphthalene

Polycyclic aromatic hydrocarbons (PAH)

50

Nickel

Metal
Inorganic nitrogen compounds

Aliphatic hydrocarbon

-

0,01

-

n-hexane

200/-

-

-

Nutrients

-

0,01

-

Nonylphenol and its ethoxylates

2

-

5000

Nonylphenol and its ethoxylates

-

0.001

Pesticide, Organophosphorus

Inorganic nitrogen compounds

2

-

Methylparathion

Nitrate + Nitrite

2

50

-

Nitrite

10

-

-

Inorganic nitrogen compounds

10

24

-

Nitrate

-

-

-

Pesticide, Organophosphorus

µg/L

10

6,6

5000

Pesticides, Triazine

Irrigation/Livestock

-

Organic

Metolachlor

Longterm in
Freshwater
µg/L

Canadian
Water Quality
Guidelines for
the Protection
of Agriculture

6,6

Methylmercury

Metribuzin

Canadian
Water Quality
Guidelines for
the Protection
of Aquatic Life

-

-

36

Surface water Quality (Screening levels)

5000

190
15
5,4
100

20000

0.0003

0.07

0,004

-

-

-

10

-

10

10
7,8

28/50

-

-

-

-

1

0,5/80

-

-

-

-

73

Narrative/500

-

-

-

-

-

-

0.08

-

-

-

-

1,3

-

-

-

-

-

-

-

-

.-

0,07

-

0,05

0,5

5

5

-

-

-

-

-

7

0.1 ¤

1¤

10 ¤

10 ¤

-

-

-

-

-

1,1

-

50

50

50

50

0.02

-

0,07

3

3

-

5

200/1000

-

-

-

-

45

45

50

10

-

-

20

Equation
13,000
µg/L or
13 mg/L

-

-

-

-

-

-/100 000
NO3+NO2-N

-

-

-

-

60 NO2-N

-/10 000 NO2-N
-

20000

-

-

-

-

-

5000

-

-

-

-

-

-

5,7

5,7

14

14

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

1
Guidance
Framework

-

0.49/6.5 #

0.49/6.5 #

6.5/21 #

6.5/21 #

-

-

-

-

-

-

-

Parathione

Pesticide, Organophosphorus

-

-

-

-

-

Pentachlorobenzene

Halogenated aromatic compounds

50

6,7

0,05

2

10

10

-

-

-

-

-

6

-

Pentachlorophenol

Halogenated aromatic compounds

50

12

7,6

7,6

7,6

7,6

0.06

-

-

-

-

0,5

-

Permethrin
Phenanthrene
Phenolic compounds (as C6H5OH)

Pesticides, Organochlorine compounds
Polycyclic
aromaticaromatoc
hydrocarbons
(PAH)
Non-halogenated
hydroxy

1¤
1

10 ¤
10

10 ¤
10

-

-

-

-

-

0,004
0,4

-

14

0.1 ¤
0,1

1

5

-

5

-

-

Phenols (mono- & dihydric)

Aromatic hydroxy compounds
Pesticides

5000

3,8

3,8

3,8

3,8

-

-

-

-

-

4

-/2

-

-

-

-

-

-

-

-

-

-

20000

-

-

-

-

-

5

-

-

-

4
Guidance
Framework

-/100

Inorganic
Phthalate esters

-

30

-

-

-

-

-

-

-

-

-

-/190

Phenoxy herbicides
Phosphorus (as P)
Phthalic acid esters (each)

compounds

PCBs (Polychlorinated biphenyls)

Pesticides
Organic Polyaromatic compounds
Polychlorinated biphenyls

Poly cyclic Hydrocarbon (PAH)

Polycyclic aromatic hydrocarbons (PAH)

Picloram

Polychlorinated dibenzo-pdioxins/dibenzo furans
Propylene glycol

Polychlorinated dioxins and furans
Glycols

Pyrene
pH

5000

3

50
50
5000

50

1

-

40

-

0,00018

-

-

-

-

0,5

1,3

33

33

0.001

0,009

-

-

-

-

-

-

-

29

0.0005

-

-

-

-

-

0.001

-

0.0001

-

-

-

-

-

-

-

4 ng TEQ.kg- 4 ng TEQ.kg- 4 ng TEQ.kg- 4 ng TEQ.kg1
1
1
1

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

500 000

-

Polycyclic aromatic hydrocarbons (PAH)

-

0.1 ¤

1¤

10 ¤

10 ¤

-

-

-

-

-

0,025

-

Inorganic Acidity, alkalinity and pH

-

6 to 8

6 to 8

6 to 8

6 to 8

5,5 - 9,0

5,5 - 9,0

5,5 - 9,0

5,5 - 9,0

6.5 to 9.0

-

6.5-8.5

Screening and Response levels

Chemical Name

Chemical Groups

Hazardous
waste
levels
(levels
Schedule
Response
II, HW
levels
Rules,
(Dutch
1)
2008)
Intervention
levels) 2)
mg/kg

mg/kg

Groundwater for drinking water
(Screening levels) 4)

Soil (Screening and Response Levels)

Screening levels
Soil Quality Guidelines for the Protection of
Environmental and Human Health 3)

Agricultural

Residential/- Commerparkland
cial

Industrial

Indian
Standard for
Drinking
Water *
(Maximum
acceptable
concentration)
mg/l

Surface water Quality (Screening levels)

Guidelines
The Environment (Protection) Rules, 1986
for
WHO
Schedule VI General standards for discharge of
Canadian guidelines
environmental pollutants
Drinking for Drinking
Water
water
Inland
Marine
Quality
Public
Land for
surface
coastal
sewers
irrigation
water
areas
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l

Canadian
Water Quality
Guidelines for
the Protection
of Aquatic Life
Longterm in
Freshwater
µg/L

Canadian
Water Quality
Guidelines for
the Protection
of Agriculture
Irrigation/Livestock
µg/L

mg/kg

mg/kg

mg/kg

mg/kg

Quinoline

Polycyclic aromatic hydrocarbons (PAH)

-

0.1 ¤

1¤

10 ¤

10 ¤

-

-

-

-

-

3,4

-

Reactive Chlorine Species

Inorganic Reactive chlorine compunds

-

-

-

-

-

-

-

-

-

-

0,5

-

Salinity

Physical

-

-

-

-

-

Selenium

Inorganic

50

1

1

2,9

2,9

0.01

0,1

0.01

-

-

-

-

-

-

0,01

0,05

0,05

-

0,05

1

Variable/50

-

-

-

-

0,1

-

0,002

-

-

-

-

10

0,5
-

Silver

Inorganic

5000

20

20

40

40

Simazine

Pesticides, Triazine

-

-

-

-

-

Sodium adsorption ratio

Physical Turbidity, clarity and suspended
solids Total particulate matter
Monocyclic aromatic compounds

-

5

5

12

12

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Narrative

-

0,1

5

50

50

-

-

-

-

-

72

-

Streambed substrate
Styrene

20000

86

Sulfolane

Organic sulphur compound

-

0,8

0,8

0,8

0,8

Sulphate

Inorganic Inorganic sulphur compounds

-

-

-

-

-

Sulphur (elemental)

Inorganic
Inorganicclarity
sulphur
compounds
Physical Turbidity,
and
suspended
solids Total particulate matter
Pesticides

50000

500

-

-

-

-

-

-

Suspended sediments
Tebuthiuron
Tellurium
Temperature

0.01

-

-

-

-

-

50 000

500

-

-

-

-

-

-

No data

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Narrative

-

1,6

0.27 (cereals,
tame hays, and
pastures)

200

-

-

-

-

-

-

50

-

-

-

-

-

-

-

-

-

-

50

Tetrachloromethane

Physical Temperature
Halogenated aliphatic compounds

5000

0,7

0,1

5

21

0,02

-

-

-

-

-

-

-

-

- 5oC
Maks..
above

50

-

-

-

-

-

Narrative

-

13,3

-/5
-

Tetrachlorophenols

Halogenated aromatic compounds

50

0,05

0,5

5

5

0.1

-

-

-

-

1

Thallium

Inorganic

50

1

1

1

1

-

-

-

-

-

0,8

-

Thiophene

Miscellaneous organic compound

-

0,1

-

-

-

-

-

-

-

-

-

-

Tin (inorganic)

Inorganic

5000

5

50

300

300

-

-

-

-

-

-

-

50

-

-

-

-

-

-

-

-

-

-

-

0.1

3

30

30

-

-

-

-

-

2

-

-

-

-

500

-

100

600

200

100

-

-/24
Variable/30000
00

-

-

-

-

0,5

-

10

20

10

20

-

-

50

-

-

-

-

-

-

-

-

-

0.008

-/5

-

-

-

-

-

-

-

-

-

-

0,24

-/230

5000

-

-

-

-

-

-

-

-

-

-

-/100
-/250

Tin (organic)
Toluene
Total dissolved solids (TDS)

Monocyclic
aromatic
compounds
Physical Turbidity,
clarity
and suspended
solids

Total hydrocarbons (TPH) (mineral oil)
Toxaphene

Pesticides, Organochlorine

Triallate

Pesticides, Carbamate
Halogenated aliphatic compounds
Organotin compounds

Trichlorfon

32

50000

Tribromomethane
Tributyltin

20000

5000

50

-

-

-

-

-

-

-

-

-

0,008

-

-

-

-

-

-

-

-

-

-

0,009

-

-

-

-

-

1,8

-/100

Trichloromethane (chloroform)

Halogenated aliphatic compounds

5000

0,7

0,1

5

50

50

50

22

Trichlorophenols

Halogenated aromatic compounds

Tricyclohexyltin

Organotin compounds

Trifluralin

Pesticides, Dinitroaniline
Organotin
compounds
Physical Turbidity,
clarity and suspended
solids Total particulate matter

Triphenyltin
Turbidity
Tungsten compounds
Uranium
Vinylchloride
Vanadium

Inorganic
Halogenated aliphatic compounds

0,7

0,2

-

0,3

0,05

0,5

5

5

0.005

-

-

-

-

18

-

-

-

-

-

-

-

-

-

-

-

-

-/250

-

-

-

-

-

-

-

-

-

-

0,2

-/45

50

-

-

-

-

-

-

-

-

-

0,022

-/820

-

-

-

-

-

0.1-1.0 NTU

-

-

-

-

Narrative

-

5000

-

-

-

-

-

-

-

-

-

-

-

23

23

33

300

0.0s

0,015

-

-

-

-

15

10/200

-

-

-

-

0.002

0,0003

-

-

-

-

-

-

130

130

130

130

-

0,2

0,2

-

0,2

-

100/100

5

-

15

-

15

30

-/50000

5000

0,1

5000

Xylene

Inorganic
Monocyclic aromatic compounds

20000

17

0.1

5

50

50

Zinc

Metal

20000

720

200

200

360

360

1 NTU

5

-

0,02

0,5

Screening and Response levels

Chemical Name

Chemical Groups

Hazardous
waste
levels
(levels
Schedule
Response
II, HW
levels
Rules,
(Dutch
1)
2008)
Intervention
levels) 2)
mg/kg

mg/kg

Groundwater for drinking water
(Screening levels) 4)

Soil (Screening and Response Levels)

Screening levels
Soil Quality Guidelines for the Protection of
Environmental and Human Health 3)

Agricultural
mg/kg

Residential/- Commerparkland
cial
mg/kg

mg/kg

Industrial
mg/kg

Indian
Standard for
Drinking
Water *
(Maximum
acceptable
concentration)
mg/l

Surface water Quality (Screening levels)

Guidelines
The Environment (Protection) Rules, 1986
for
WHO
Schedule VI General standards for discharge of
Canadian guidelines
environmental pollutants
Drinking for Drinking
Water
water
Inland
Marine
Quality
Public
Land for
surface
coastal
sewers
irrigation
water
areas
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l

Canadian
Water Quality
Guidelines for
the Protection
of Aquatic Life
Longterm in
Freshwater
µg/L

NR: No relaxation
¤: CCME (Canadian Council of Ministers of the Environment). 1991. Interim Canadian environmental quality criteria for contaminated sites. CCME, Winnipeg.
#: coarse/fine sediment.
!: xx (yy): xx is value from HWR 2008; yy is Dutch Intervention values. In this case levels from HWR are used because these are lowest.
*: IS: 10500:2012
1)

referring to schedule II of the Hazardus Waste rules, 2008. These levels are not relevant for the assessment of contaminated sites, but may apply if during remediation material is excavated, transported and disposed of or treated.
Note: the total content of the various substances in categories 50, 5000, 20000 and 50000 are indicated, should not exceed the specified levels to be determinated as hazardous waste.

2)

referring to Dutch intervention values (of the Circulaire bodemsanering - Circular Soil Remediation) which represent a level above which unacceptable risks may occur. The risk model by which these levels were determined takes into account a residential
situation where people live and partly eat crops from the site. In this way these levels provide a relatively low level of risk, i.e. a conservative approach. The levels in this list are fixed number, no dependency on soil characteristics has to be applied.

3)

referring to CCME Canadian Environmental Quality Guidelines, these levels represent a level of negligible risk and provide a level that is regarded to enable a healthy functioning system for different types of land use.

4)

Groundwater for drinking water Screening levels: If Indian Standard for Drinking Water is not available for that parameter first referring to Guidelines for Canadian Drinkwater Quality and secondly to WHO Guidelines for drinking water.

Canadian
Water Quality
Guidelines for
the Protection
of Agriculture
Irrigation/Livestock
µg/L

APPROACHES TO IDENTIFICATION AND ASSESSMENT OF CONTAMINATED SITES

Appendix F Site Inspection Protocol (SIP)
(in separate binder)
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7

Introduction

The current report provides a status of the Task 3: Database of Contaminated
Sites for the project Inventory and Mapping of Probably Contaminated Sites in
India, which was awarded by the Ministry of Environment and Forest to a
Consortium consisting of COWI as lead partner in association with KADAM,
Witteveen+Bos and Tauw as sub-consultants. The project is funded by the World
Bank (WB).
Our work is coordinated with the other two assignments of the National Programme
for Rehabilitation of Polluted Sites (NPRPS); Assignment 2: the Development of
Methodologies for NPRPS and Assignment 3: Development of National
Programme for Rehabilitation of Polluted Sites.
Task 3 is one out of the five tasks in this project, see the relation between the tasks
shown in the figure below.

Objective

The objective of the assignment is to prepare an inventory of contaminated sites
across India, which will provide information to Central and State governments
when preparing and implementing the National Program for Rehabilitation of
Polluted Sites (NPRPS). The Inventory must be a dynamic tool where data are
adjusted and supplemented on a regular basis.
The objective of Task 3 is to establish a simple and user-friendly database of
contaminated sites in India, initially including the sites reviewed under Task 1 and
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structured to allow individual SPCBs to add further sites as they are identified and
assessed. The database should be designed so that it can be easily implemented
at SPCB level, using software and hardware that is compatible at SPCB.
Output

The output of Task 3 is a functioning database system which is installed and
operational at the national level (at MOEF and CPCB) and also at the two SPCBs
(AP and WB) participating in this project. The database shall include all the sites
assessed under Task 1.
In this Task 3, COWI delivers an advanced database system, GeoEnviron with
data included and an Excel database with data for the 320 sites of this Inventory.

Content of Task 3
Report

As the delivery of the Task 3 is the database, this report is a brief summary of what
COWI delivers under this task and how this delivery was decided during the
proposal phase.
In Chapter 2 of this report, an overview of the 14 steps process of intervention on a
contaminated site and the relation to the database is presented.
In Chapter 3, the process for selection of the software for management of
contaminated sites during the proposal phase is described.
Chapter 4 provides overall characteristic of the software GeoEnviron delivered with
this project, and the requirements regarding hardware, and the integration with
third party software. Furthermore, the installation, database access, licenses and
maintenance are discussed.
Finally, Chapter 5 and 6 describe the two modules of GeoEnviron included in this
project, the Contaminated Land Module and the integrated GIS system.
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Introduction to the 14 steps

In the National Program for Rehabilitation of Polluted Sites (NPRPS) of
Assignment 3 and the Guidance Document for Assessment and Remediation of
Contaminated Sites in India (Assignment 2), the entire process of intervention on a
contaminated site, from its earliest identification to post remediation measures, is
described in a sequence of 14 distinct steps. This set of steps covers all activities
that are performed in dealing with such a site. The GeoEnviron database will keep
track on the step status of each contaminated site included in the database, and
data can be introduced or modified during each step.
The 14 steps are visualised in Figure 2-1. A more detailed description of the 14
steps is presented in our Task 2 Report.
Identification

Planning

Implementation

Post remediation

›

Step 1:
Identification of probably
contaminated sites

›

Step 5:
Remediation Investigation

›

›

Step 10:
Post remediation plan

›

›

›

Step 2:
Preliminary Investigation

Step 6:
Remediation Design, DPR

Step 8:
Implementation of
remediation

›

Step 11:
Post remediation action

›

›

Step 3:
Notification of polluted site

Step 9:
Approval of remediation
completion

Step 12:
Cost recovery

›

›

Step 4:
Priority list addition

Step 13:
Priority list deletion

›

Step 14:
Site reuse

Figure 2-1

›

Step 7:
DPR approval and
financing

The 14 steps
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3

Selection of software for Contaminated
Sites Management

In the Terms of Reference for the Inventory of Probably Contaminated Sites in
India, it was in Task 3 requested to establish a simple and user-friendly database
of contaminated sites in India, initially including the sites reviewed under Task 1
and structured to allow individual SPCBs to add further sites as they are identified
and assessed. The database should be designed so it can be easily implemented
at SPCB level, using software and hardware that is compatible at SPCB.
In the technical offer, COWI proposed to provide a comprehensive database,
GeoEnviron especially developed for management and risk assessment of
contaminated sites, including a GIS system and a prioritization system. Before the
decision on the inclusion of GeoEnviron in the technical offer, COWI made the
following assessments:

›

Cost/quality of developing a database for this project compared to the
provision of a commercial available database specifically developed for
contaminated sites inventories and investigations

›

A search on commercially available contaminated sites databases.

It became very soon clear that the development of a new database for
contaminated sites management would not be feasible within the Inventory Project.
Development of a database which goes beyond a simple Excel sheet or Access
database would require resources, which was considered totally out of the financial
framework of this project. COWI has developed software packages, including
databases for clients, and COWI is also purchaser of software packages, either offthe-shelf packages, or specific developed software, if off-the-shelf packages do not
exist. The experience of COWI is that if off-the-shelf packages exist, it is most
advantageous in financial and quality terms to purchase such software packages
which already have proved its functionality and stability.
Therefore, the efforts were focused on the search for commercially available
contaminated sites databases. The search was performed by two means:

›

A Google search
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›
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A request to our international subsidiaries and partners specialized in
contaminated sites management.

A Google search on "database for contaminated sites" and similar search strings
shows a large number of references to existing databases for contaminated sites
management at national, regional and local authorities' level, but no commercial
available databases except for GeoEnviron, finally selected for this project, which
shows up in between the first 30 to 50 references. Through the search, COWI
identified a number of countries where the central or regional authorities were
using databases for contaminated sites management, e.g. Canada, Australia, New
Zealand and the Netherlands, but all were using databases developed during a
long time history and specifically for their purpose. We did not find any commercial
available database specifically designed for inventories of contaminated sites.
Furthermore, we made a request on databases for contaminated sites
management to our subsidiaries and partners specialized in contaminated sites
management in a number of countries including Norway, Sweden, Germany,
Netherlands, France, Spain, Italy, Poland, UK, USA and China. None of them had
knowledge of commercial available database to manage contaminated sites at
regional or national level.
So it soon became clear that this type of product is so specialized that it may not
be commercial available off-the-shelf, except for GeoEnviron.
The database program GeoEnviron for contaminated sites management is
developed by Geokon. It is a unique off-the-shelf program, which has been sold to
a large number of customers in, among others, United Kingdom, Denmark,
Malaysia, USA, Spain and Norway. COWI has previously worked with Geokon, and
together, COWI and Geokon have introduced GeoEnviron in several Spanish
regions in the 1990ties, when COWI was developing inventories of contaminated
sites for the Spanish Environment Agency under the Ministry of Public Works and
for a number of the regional Spanish public administrations.
The specifications for the database according to the ToR were:
"…a comprehensive database of the probably contaminated sites across India,
where all sites have comparable data on the basic essential attributes necessary
for establishing a ranking system. The database must include identification
information, regarding type of site, nature of contamination, level of contamination,
status (active / passive) of the site, number of people that may be potentially at risk
or impacted by contamination (on site and / or offsite), site phytotoxicity, potential
uses of the properties, other health information, and other information that is
essential for identification of contaminated site."
During the proposal phase for the Inventory, the above specifications from the ToR
were carefully compared to the functionality of the software GeoEnviron. Based on
the long time experience COWI has gained through the work with GeoEnviron in
Denmark and previously in Malaysia and Spain, we assessed this software
package to fully comply with the specifications in the ToR. Furthermore, it is
software which can be extended to a large number of users located in a large
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geographic area with the only condition, to have access to the internet. GeoEnviron
is flexible and user-friendly, and further modules, like the Survey Module for
contaminated sites investigations can be added. Finally, GeoEnviron is compatible
with Microsoft products and can run on a standard PC. It was therefore considered
to be an ideal tool for a long term management of contaminated sites in India.
COWI did also assess the software provider Geokon. The company Geokon is an
independent software house specializing in environmental data management
systems for local, regional and national authorities as well as major private
companies. Established in 1971, Geokon is among the pioneers in software
development in Denmark. During the last 20 years, Geokon has developed this
very large environmental information and management system, GeoEnviron,
dedicated for environmental authorities in industrialized countries.
Geokon is a financial very sound company, and further information regarding their
financial situation can be obtained by request.
Summarizing, COWI selected GeoEnviron to be offered as the database for the
Inventory of Probably Contaminated Sites in India based on following assumptions:

›

GeoEnviron fulfills the requirements in the ToR,

›

GeoEnviron is flexible and extendible to multiusers and with other Modules

›

GeoEnviron is a proven software with a large number of customers around the
world

›

GeoEnviron is compatible with Microsoft products and can run on a standard
PC

›

Cost of licenses for GeoEnviron is very modest compared to the cost for
developing a new database software

›

The software provider has a long history (since 1971) and is a financial sound
company.

It should be noticed that besides the GeoEnviron database, a simple Excel sheet
database with information on the 320 sites will also be delivered.
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GeoEnviron: Overall Characteristics and
Requirements

In this chapter, overall characteristics of GeoEnviron as well as the requirements
for hardware and compatibility with other software programmes are provided. A
manual on the GeoEnviron system is included in Appendix A (minor deviations
between the current GeoEnviron and the Manual may occur).
GeoEnviron is built
up in modules

The GeoEnviron database system consists of the Contaminated Land Module
delivered with the Inventory project, and a number of additional modules which are
fully integrated in the Contaminated Land Module. Some of these modules are the
Survey Module, the Pollution Module, the Prevention and Control Module, the
Waste Management Module and the Surface Water Module. These modules may,
at a later stage, be interesting for the users, and they can be obtained separately.

GIS system is
integrated in
GeoEnviron

With the Inventory, a GIS system to be integrated in the Contaminated Land
Module is also offered. The GIS application offered is the GoogleMap GIS.
An overview of the modules and the related third party products is shown in Figure
4-1.
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Figure 4-1

Overview of the modules and the related third party products

Benefits of GeoEnviron A summary of a number of practical benefits of
GeoEnviron are shown below:

›

GeoEnviron allows you to reliably and efficiently manage all the data you are
likely to collect. Data (i.e. reports, digital images, etc.) can be entered directly
into the database or linked by using the system’s extensive document
management facilities in different formats (i.e. text documents, spreadsheets,
digital and scanned photos, maps, drawings, video etc.).

›

For multi-user licenses, data between the users can easily be shared via the
Internet.

›

GeoEnviron comes with extensive, user friendly GIS integration capabilities
and a two stage prioritization system for ranking of sites according to their risk
to the environment and human health.

›

GeoEnviron runs on standard PCs with Windows XP, Windows 7, Windows 8
and includes integration to word processors, e-mail and spreadsheet
programs such as Microsoft Word (for mail merging), Outlook (for sending
emails) and Excel (for data import/export).

›

GeoEnviron includes workflow management tools with which you can
timetable inspection and action programs. A calendar is also included to assist
you in managing case load and to ensure that you stay on schedule with your
strategy implementation.
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›

GeoEnviron comes with a powerful decision support system in the form of
detailed information on industry profiles, hazardous contaminants and
remediation technologies. GeoEnviron includes a list of the characteristics of
1000 contaminants including their toxicity, mobility, degradation etc.

›

GeoEnviron's powerful data import/export facilities mean that it is a painless
process getting data into and out of the system.

›

GeoEnviron is user friendly self-explaining, and the users quickly get
acquainted with the system by working with it.

15

Similarly, a number of technical (IT) benefits are shown:

How do users work
with the database

›

GeoEnviron features top level security standards that allow for the creation of
user accounts with different types of access to the database (i.e. reading user,
writing user, system administrator etc.). Furthermore, data within individual
tables can be tagged to indicate its level of confidentiality and each user given
appropriate access privileges.

›

GeoEnviron is using high performance databases (Microsoft SQL Server or
Sybase) to deliver simple to use, but powerful SQL querying capabilities.
GeoEnviron runs on two high performance database platforms, either Sybase
SQL Anywhere or Microsoft SQL Server 2005 – 2008.

›

GeoEnviron is highly scalable. It can be installed either as a client/server
system in a multi-user environment or on a workstation for a single user.

›

GeoEnviron is E-GIF compliant allowing for effective sharing of data in the
database with internal colleagues and the public via an intranet or the internet.

›

GeoEnviron can easily be integrated with other databases via ODBC or XML.

›

GeoEnviron includes an automated database backup program that ensures
that loss of data in the event of system failure is minimized. It also has
extensive facilities for recording meta-data, thereby easing the task of data
auditing.

The database itself shall be physically located at a server in a secure place. This
could be at MoEF or CPCB in Delhi, or even in Geokon in Denmark. An existing
server e.g. at MoEF or CPCB can be used, but it might be preferable to have a
dedicated server for this purpose. An online backup system will be established.
The users will work on the database directly through the Internet, so the Inventory
will always be on-line updated with the latest data introduced.

Licenses

GeoEnviron software works like most other commercial software packages based
on licenses. GeoEnviron software has been developed over many years, and it has
continuously been improved and added new facilities. Therefore, GeoEnviron
today is a very complete software, which can be acquired on license basis at a
cost, which is only a small fraction of the total costs for developing the software.
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A four users license means that GeoEnviron can be installed on four different
computers, e.g in MoEF, CPCB and in two SPCBs.
By acquiring a license, the user is free to use the software in the future without any
time limit. So basically, there is no extra cost to use the software package
permanently. However, GeoEnviron is continuously developed, and new features
are included based on ideas from Geokon and users all over the world.
Furthermore, new versions of software, which GeoEnviron are compatible with (like
Windows, Microsoft Office etc.), will be released at intervals. Finally, need for
support may be required once in a while. So to ensure that GeoEnviron is always
compatible with other software, that new features are included (including own
requests within certain limits), and that support will be provided, when needed, it is
highly recommendable to subscribe to a maintenance and support agreement.
Maintenance and
support agreement

The maintenance and support agreement will ensure support and upgrades of new
versions of GeoEnviron. Furthermore, the maintenance and support agreement will
include error recovery, "hot line" service, membership of GeoEnviron user group,
and rights to freely use a certain number of specialist hours at Geokon for desired
modifications etc. A maintenance and support agreement will be subscribed
through a local distributor and Geokon.

What is delivered
with this project

In the proposal for the Inventory of Probably Contaminated Sites, COWI offered the
following package:

›

a four user license of the module Contaminated Land for management of data
for inventory of contaminated sites. The cost of SQL Anywhere database
licenses is included

›

a four user license of the GIS system Google Map

›

one year maintenance of the mentioned modules including free updates.

Please notice that a four user license to be used at MoEF, CPCB and the two
SPCBs of Andhra Pradesh and West Bengal was offered based on the
requirements in ToR:
Output: A functioning database system which is installed and operational at the
national level (at MoEF and CPCB) and also at two SPCBs (AP and WB) which are
participating in this project.
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GeoEnviron: Contaminated Land
Module

5.1

Introduction
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The Contaminated Land Module is the "heart" of GeoEnviron, and was the first
module developed by Geokon. This module is used for inventories of contaminated
sites to manage data from desk studies of potentially contaminated sites, site
inspections, risk assessment, and prioritization of further investigations/remedial
actions. In addition, the module contains administrative site management for public
officers, document handling and reporting together with quality assurance facilities.
Using the hierarchy of tab folders, all information of a preliminary site assessment
can be reported in only one screen. The database is structured in such a way that
the main data collected in Task 1 and 2 can be stored in the database. The Site
Inspection Reports from Task 4 can certainly also be attached to each site.
The idea of the ‘sites’ is central in the GeoEnviron system concept. A site is
essentially a location where activities with the potential of having an impact on the
environment and/or health have either occurred or are occurring. Once the site is
registered and a case has been created, the database is used to keep track of the
progress of investigations related to the site.
In this chapter, a brief description of the most important screens, fields and buttons
is provided to obtain an overall impression of the performance of the Contaminated
Land Module of GeoEnviron. Experience with all the facilities can only be obtained
during training and daily use of the software package.
The standard GeoEnviron Contaminated Land Module is being adjusted to the
Indian context. Therefore, some of the tab folders still need to be modified, and the
final Indian version of GeoEnviron Contaminated Land Module may be slightly
different from what is shown here.
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5.2

Main Screen

The main screen in the Contaminated Land module is shown below. The main
screen is divided into the following casements:

›

Registration Casement with basic information about the site (in the upper third
part of the screen)

›

Information Casement with a number of horizontal tabs (Site Use History, Site
Inspection, Site Events, St 1 Risk, St 2 Risk, Waste Disposal, Other
References, Notes) and subtabs, and two vertical tabs (Investigation and
Administration).

Upon the Registration Casement there is a toolbar with various tools available, and
upon that the menu options. Command buttons are located on the right side of the
Information Casement.

5.3

Registration Casement

The Registration Casement shows the administrative data as Site Id, Site Name,
Address, Site Type, current land use planning status, Site Area, Assessment Step
(1-14), Typology (see Assignment 2) etc. A number of fields are base tables with
predefined content which can be selected from drop down boxes, e.g. the land use
(see Task 2) and the Typology. In general, the database is built up with a large
number of base tables with predefined content which can only be modified by
users with specific right to do so. Using base tables facilitate the data introduction
and ensure consistency in the concept.
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Information Casement

The information casement consists of two vertical tabs:

›

Investigation

›

Administration.

They will be further explained in the following two subsections.

5.4.1 Investigation tab (vertical tab)
The tab folders shown in the Information Casement under the vertical 'Investigation
tab' allows for introduction of specific data on 'Site Use History',' Site Inspection',
'Site Events' (spills etc.), 'Risk Assessment' at two different stages, 'Waste
Disposal' on site, 'Protection Zones' around the site, 'References' and 'Notes'. Each
of these tab folders will have further tab folders, as shown on the 'Site Use History'
tab, which again may consist of an undefined number of site histories, depending
on different types of industrial processes, which have been ongoing during the site
history. In all, there can be up to four level tabs in the Information Casement.
Site use history tab

The site use history is important to determine the contaminating activities on the
site over the time. Details of all potentially contaminating site uses – historically
and current – that have taken place on the site can be recorded in 'Site Use
History' tab.

The tab is in 2 levels. Basic data concerning the activity is entered in the main 'Site
Use History' tab and its sub tabs - 'Use Related Events', 'Process Profile', 'Industry
Profile', 'Relevant Persons' and ' Information Sources'. A scrollbar appears on the
right hand side of the tab folder when multiple site use records have been
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registered for a particular site. Clicking on the scroll bar allows you to scroll through
the individual records. Each tab that is capable of displaying multiple records has a
page counter which displays the number of records registered in the tab.
The main 'Site Use History' tab shows the industrial activity performed during the
indicated period of time (see the Year Use Established and Year Use End). For the
industry type, there is reference to the industrial activity according to Indian
Hazardous Waste Rules, see also Task 2 report.
The 'Use Related Events' tab allows you to record different types of
events/incidents, which have taken place on the site during the site use. You can
add as many use related event records to a site use/activity as necessary. When
more than one record is registered, a scrollbar is added to the right. The number of
records registered is displayed by the page counter.
The 'Process Profile' tab is for recording details of industrial processes that may
have taken place on the site.
The information displayed in the 'Industry Profile' sub tab is dependent on the
information entered in the industry profile field in the main 'Site Use History' tab.
The 'Relevant Persons' tab is intended to be used for recording contact details of
persons who may bear some liability in relation to the site use. These would
include persons such as polluters, owners, occupiers etc.
The 'Information Sources' tab can be used to record information describing the
literature sources for the historical information obtained on the site.
Site inspection tab

The 'Site Inspection' tab folder contains several sub tabs called
'Walkover/Research', 'Geology', 'Made Ground', 'Abandoned Material' and 'Storage
Tanks'. These tabs are used for inserting information about the site once an
inspection has been conducted.
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The 'Walkover/Research' tab is used to hold information gathered from site
inspections etc. The tab can hold multiple records. The appearance of a scroll bar
indicates that there are multiple records for the site.
The 'Geology' tab can be used to enter basic information on the site geology, soil
and groundwater properties.
The 'Made Ground' tab contains information on deposits that have been stored or
placed on the site at a later stage than the recorded potentially contaminative site
uses - possibly during a site remediation. The tab can hold multiple records. The
appearance of a scroll bar indicates that there are multiple records for the site.
The 'Abandoned Material' tab contains information on material that is abandoned
on the site during a single or multiple potentially contaminating site uses that have
taken place on the site. Abandoned materials can be e.g. drums containing
hazardous chemicals, waste or machinery. The tab can hold multiple records. The
appearance of a scroll bar indicates that there are multiple records for the site.
The 'Storage Tanks' tab contains three sub tabs that hold information about
storage tanks, oil separators, and sand filters on the site. Tanks, oil separators,
and sand filters can be recorded in these three sub tabs. However, more detailed
information on tanks, oil separators, and sand filters needs to be recorded in the
Tank Register module.
The Site Events Tab

The 'Site Events' tab allows you to register different types of milestone
events/incidents that have taken place on the site i.e. site investigation, service of a
notice etc. This tab is capable of handling multiple records and is indicated by the
scroll bar that appears to the right of the Site Events tab.
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The 'Document Links' sub tab is used to link external document files to a site event.
The Stage 1 (st1)
Risk Tab

Stage 1 risk scores received for each individual site can be viewed in the 'St1 Risk'
tab.

The stage 1 risk score is automatically calculated once the site history (industry
profile), and the sensitivity of the receptors have been recorded. Based on the risk
score for each site, a prioritization of sites can be performed. The stage 1 risk
prioritization in the database will be adjusted to the risk prioritization system
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developed in Task 5 of this assignment. The calculated score for each site will be
presented within the St1 Risk tab.
The Stage 2 (st2)
Risk Tab

The 'St2 Risk' tab allows performing a stage 2 risk assessment on the site. This
ranking of sites is based on more detailed information about the sites including
primary data and a site reconnaissance (a Site Inspection). The Stage 2
assessment involves refining the priority listing obtained from stage 1, by carrying
out a Site Inspection with assessment of pathway and exposure to determine
whether or not a potential pollutant linkage exists. The stage 2 risk prioritization in
the database will be adjusted to the risk prioritization system developed in Task 5
of this assignment. The calculated score for each site will be presented within the
St2 Risk tab.

The Waste Disposal
Tab

The 'Waste Disposal' tab is used to register data concerning current and former
waste disposal sites. The tab is divided into two levels. The top level contains fields
for the recording and classifying of waste disposal sites. This tab is capable of
holding multiple records. Use the 'Site Arrangement', 'Operation', 'Geology' and
'Administration' sub tabs to register detailed information of the structure of the site,
if it is known.
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Data concerning the physical organization of the waste disposal site is registered in
the 'Site Arrangement' tab.
The 'Operation' Tab tab is used to describe the general conditions on site in
relation to safety, nuisance etc.
The 'Geology' Tab is used to describe the geological surroundings of the waste
disposal site.
The 'Administration' tab is used to register various types of legal and administrative
data relevant for the site.
The 'Protection Zones' tab is used for registering if a site is completely or partly
located in a protection zone. Protection zones are areas of particular vulnerability,
e.g. areas with water catchment interests, wetlands or noise areas.
The Other
References Tab

The 'Other References' tab folder contains a number of tabs for registration of
different types of references. The sub tabs are called 'Related Sites and Surveys',
'Document Links', 'Contacts', 'Budgets', 'GIS Co-ordinates' and 'Land Register'.
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Using the 'Related Sites and Surveys' tab, it is possible to link a site to another site
or a survey. Whenever you create a relation between two sites or between a site
and a survey using the 'Related Sites & Surveys' tab, the related site/survey is
automatically updated with the information of the related site (i.e. you need not
enter the relation on each site separately). This automatic update feature also
works when deleting a relation between two sites or a site and survey.
Occasionally, you will find yourself in circumstances, where you are dealing with
two sites that have been affected by the same industrial use (i.e. the sites share a
relationship). The 'Sites' sub tab allows you to record links between such sites.
The 'Document Links' tab is used to link external files (i.e. MS Word, Excel, PDF,
images, etc.) to a site.
The 'Contacts' tab is used to register the names and addresses of individuals,
companies, organizations and the like, which are remotely connected with the site
(i.e. they are not relevant persons in the legal sense).
The 'Budgets' tab has been designed to keep track of all your financial information
relating to contaminated land projects. The top part of the tab constitutes a data
window where basic information such as project, name, costing unit is registered.
Since a number of projects can be created, the information displayed in the middle
window (Budget Details) depends on which project has been selected in the top
data window. In the bottom data window, the project phases as well as their
estimated and total costs are registered. The sum of each budget for each project
phase is automatically calculated at the bottom of the tab.
The 'GIS Co-ordinates' tab stores the geographical coordinates of a site if the
module has been linked to a GIS. In the case of points, the x and y co-ordinates
will be stored here. Node coordinates are stored in this tab in the case of polygons
and polylines. GIS layers can be created directly from the data.
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The 'Notes' Tab

This is analogous to the 'note to file' found in paper systems. You can create
different types of notes (telephone conversations, site meetings etc.), in which you
can record detailed textual information.

5.4.2 Administration tab (vertical tab)
We will now take a look at the data windows (tabs), which are placed below the
vertical first level tab 'Administration'.
This tab contains the two 2nd level tabs 'Case Information' and 'Inspections' which
will be elaborated on in the following paragraph - together with further sub tabs
below these tabs.
First a description of the tabs under the 'Case Information':
The Case Details Tab

Basic information on single cases is shown in the 'Case Details' sub tab. An
unlimited number of cases can be added in this tab. When more than one case has
been added a scroll bar appears.
The following sub tabs are available in the Case Details Tab:

›

'Case Events'

›

'Contacts' which are related to a case can be inserted

›

The 'Task List' tab stores information about an activity that needs to be
conducted in relation to a case

›

The 'Documents' tab allows you to store information about documents in
relation to a case whether this is site walkover notes, a lab report, letters etc.
Regardless of the type of document, it can be recorded in GeoEnviron

›

The 'Document Summary' tab gives an overview of all documents registered
with a particular case - so only documents connected to the active case in the
'Document' sub tab are shown

›

Related cases

›

Notes.
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It gives an overview of all cases connected to the site selected in the registration
casement.
The 'Case List' tab shows for each case, if any related cases are referenced in the
'Related Cases' sub tab. Double-clicking on a case, shifts to the 'Case Details' tab
where the recorded case information is displayed.
We will now take a look at the data windows (tabs) under the second level tab
'Inspections'. This tab contains the following sub tabs 'Inspection List',
'Appointments/Tasks', 'Enforcement' and 'Inspection Comments'.

Inspection List Tab

The database operates with three types of inspections; one-off inspections,
periodic inspections, and extendable inspections. The 'Inspection List' tab provides
you with an overview of all the inspections connected to the site. When an
inspection has been performed, you sign it off with a date and initials.

The Appointments
/Tasks tab

The database operates with three types of appointments/tasks (internal deadlines
set by you); one-off controls, periodic controls, and extendible controls. The
'Appointments/Tasks' tab provides you with an overview of all the controls that are
added to the site, i.e. periodical controls that are generated using the 'Generate
New' button, and one-off controls added directly in this tab or using the Insert
command button. When a control has been performed, you sign it off with date and
initials.
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The Enforcement Tab

The 'Enforcement' tab is used for registering case enforcements.

The Inspection
Comments Tab

On the 'Inspection Comments' tab, you can link comments to a performed
Inspection.

5.5

Toolbars and Buttons

The Contaminated Land Module comes with a toolbar and a number of buttons. A
few of them will be presented here.
Photoviewer

The PhotoViewer allows you to attach photographs, technical drawings or
additional image material to the individual sites, or you can register photos
independently. The photos from the Task 4 will be incorporated here.

Information sources

The Information Sources utility makes it possible to record literature sources of
relevance to each site. Also former reports etc. from the particular site will be
attached to each site.

Printing

You can use the printing facilities in GeoEnviron to print out individual data
windows or standard reports.

Reports

The reports are designed to facilitate the printing of the contents of different tables
in the database with a layout that makes them more easily legible. The following
reports under the menu item 'Reports', are available:

›
›
›
›

Contacts
Sites per Map sheets
Map sheets per Site
Site Register
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›
›
›
›
›
›
›
›
›
›
›
›
›
›
›
›
›
›
›
›
›
›
›
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Site Unit Codes
Contaminated Land Site History
Contaminants by Site
Sites by Event types
ST 1 - Site Risk by Industry Profile
ST 1 - Site Risk Assessment
ST 2 - Risk Score by Adm. Unit
ST 2 - Risk Score by Site Type
ST 2 - Site by Land Use Risk Score
ST 2 - Site by Ground Water Risk Score
ST 2 - Site by Surface Water Risk Score
ST 2 - Site by Landfill Gas Risk Score
ST 1 - Site with no Risk Score
ST 1 - Summed Site Risk Scores
Appointments/Tasks Executed
Cases in Progress
Cases Closed
Appointments/Tasks
Outstanding Inspections
Completed Inspections
No. of Inspections
Enforcement Summary
Inspection Statistics

Further reports may be generated.
Ability to archive sites

There are two categories of sites – 'active sites' and 'archived sites'. Acchived sites
can be defined as sites which do not need further activities. Each individual user
has the ability to decide whether or not the system should look only for active sites
when carrying out searches or producing standard reports, or whether it should
include archived sites. This is done by setting an initialization parameter known as
'hide_archive' within the systems initialization settings. When the 'hide_archive'
parameter is enabled, archived sites are not visible within the Contaminated Land
module and they are not taken into account in any of the standard reports
generated by the system.

5.6

Base Tables

In this section, we will introduce the different base tables of the Contaminated Land
module. This is where the detailed information of the individual list boxes is stored.
It is not possible to enter data that is not on the lists. Values can be added to these
base tables whenever an option is not on the list box, however, the user will require
permissions to do this. This section will also go through special tabs such as the
Current Use, Protection Zones, Industry Profile and Other Factors. The common
base tables that are shared between all the GeoEnviron modules, is shortly
introduced in the end of the section.
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To view the base tables of the Contaminated Land module, select the menu item
Base Tables > Contaminated Land. As the image below shows, the tabs here
correspond to the various different tabs and sub tabs in the information casement.

Current Use Base Table The Current Use base table is significant, because the system requires the data on
current land use to calculate the Stage 1 Risk Assessment. The Current Use list
box is found in the registration casement. Comments about the data can be
entered here.

Industry Profile Base
Table

The industry profile is also of importance as this too is used to generate the Stage
1 Risk Assessment.
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As with the other tabs in the system, the profile Id must be unique otherwise a
database error will occur and the system will not update. The Profile Name and a
description, if necessary, should also be filled out.
Use Related Environmental Hazard Score is where the Stage 1 Risk Assessment
calculation is conducted.
Protection Zones
Base Table

The Protection Zones tab is also significant as it is also used in the Stage 1 Risk
Assessment calculation. The Protection Zones tab is found under the information
casement.

As with the Current Use tab, the Zone Id must be unique otherwise the database
will not update. Enter a Zone Name and associate a Receptor Type from the list.
Choose a Sensitivity Code from the list box and this will automatically populate the
Score field. Enter any comments you have into the Comments field.
The Other Factors
Base Table

The Other Factors base table corresponds to the sub tab in the St1 Risk. The
Other Factors base table is important, as it can be used to mitigate or exacerbate
certain information about the Stage 1 or 2 Risk Assessment. For example if a site
has been remediated, the Other Factors tab will be able to accommodate this
option.
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As with the other base tables, the Id* of the factor must be unique. The Name field
should also be filled out. Select a Receptor Type from the dropdown menu. When
associating a score with the other factor, the user decides on the score depending
on the factor. This score field will hold negative numbers. Comments can be
entered if necessary.
Common Base Tables

The Common base tables are shared between all GeoEnviron modules. They
include addresses, contacts, GIS information, ID formation, Case Officers,
Inspections, Appointments, Case management and many more.
The common base tables is found under the Base Tables > Common Base Tables
> Main menu item.
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GIS System

The GeoEnviron database will be delivered with the Geokon Google Web
application. The application is a web extension for GeoEnviron that allows
visualizing of various objects on the Google Maps. The key features are:

›
›
›
›
›

Show the object from GeoEnviron on the Google Map
Find and open the object from Google Map in GeoEnviron
Create new GeoEnviron object by placing it directly on the map
Use the layers to show or hide the specific objects on the map
Use different shape and color for point objects.

A strong tool of the GeoEnviron database is the easy one-button-shift between the
database itself and the GIS system and the other way around.

All contaminated sites will be registered with coordinates in the database and may
therefore be shown on Google Map. The advantage is that possible impact from
registered neighbouring sites can be seen. Searches in the database can be
visualized on the map, e.g. search criteria can be dump sites, chrome
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contaminated sites or sites in a specific state, which then will be visualized on the
map. As with all GIS systems, different layers with different information can be
visualized on the same map enabling the user selecting sites of specific interests
and with one-button-click, the user may switch to the database to gain detailed
information on the selected site.
Furthermore, in the Google Web application it is easy to draw site contours and
introduce other data on the map, as well as creating new data in the database
(notice: site contours for the 320 sites in the GeoEnviron database are not
included).
A couple of screen dumps of the GIS system is shown below.
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The GIS application provides a large number of facilities, which will be useful in the
daily work with the database/GIS.
Multiple sets of data
(geosets)

The GIS application can handle several sets of data (geosets) – e.g. one set of
data for each region in India. By clicking on the different geosets, the map will
automatically zoom to a view that shows all records in that dataset. The geosets
can be named as wished by the user.
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Different map layers can be assigned to each geoset. For example it might be
important to show distance from sites to drinking water wells in one geoset and
only showing sites with water soluble contaminants for a given area, while
concentration levels of a contaminant derived from a survey on a specific site is
important in another geoset. A map layer holding the Google background map can
be assigned to both (and more) geosets simultaneously. Different map layers
(existing or new) can be shown, hidden, added or deleted by one click.
Objects

Multiple objects/sites can be selected simultaneously by drawing a polygon (circle,
square or free hand) around an area. A list of the objects inside the polygon will be
displayed. Select one of them, and it will open in the database.
Different objects can be visualized with different styles i.e. shapes or color
according to the users input for easier overview of the dataset, see example below.
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Introduction
Development of the GeoEnviron Program
Development of the GeoEnviron system began in 1994. The system now
consists of 22 different modules designed to manage an assortment of
environmental data.

The Manual and its Application
This manual describes the GeoEnviron program’s main features. The
Contaminated Land Module is used for illustration purposes.
This edition corresponds to Version 6.0 of GeoEnviron.
some of the pictures might still be from earlier versions.

However,

The manual begins with a Quick Start Guide intended to give you a
foundation in the basic operation of the system. This is followed with a
more detailed study of the system’s extensive functionality.
We recommend that you to work through the small exercises contained
within the chapters and the more extensive assignments at the end of the
chapters. However, you are advised to use a copy of your live database
for this purpose.
Geokon, July 2008
Per Skovgaard & Erik Sten
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Getting Started with GeoEnviron
This chapter provides an introduction to the GeoEnviron system.

GeoEnviron and the Database
GeoEnviron is a data management system consisting of a number of
application modules.

GeoEnviron Application Modules

All the application modules are linked and are able to share data where
relevant. As such, the system is able to provide you with a complete
overview of all your environmental data.
The individual modules currently available are listed below:
Contaminated Land
- Contaminated Land
- Tank Register
- Industrial Risk

Water Supply
- Water Supply
- Boreholes
- Samples

Survey Site Manager
- Surveys
- Boreholes
- Samples

Modules in preparation:

Industry Pollution Control
- PPC
- Agriculture
- Open Country

Waste Management
- Waste Producers
- Waste Carriers
- Waste Treatment Plants
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User Administration
User access and table rights are managed via the user administration
setup.

Central System Concepts
The ‘site’ is the central element in the GeoEnviron system. Sites may be
defined as pollution sources or receptors (i.e. industrial processes,
agricultural operations, contaminated sites, storage tanks, water supply
stations etc). Different types of sites can be registered within the various
application modules.

Extensive Use of Code Lists
The GeoEnviron system uses pre-defined code lists (base data)
extensively to help ensure that data is registered in a uniform manner, as
well as to ease the task of data entry.
For example ‘contact details’ (i.e. names and addresses) are registered in
base tables. This has the following advantages:


The data only needs to be entered once. The data is uniquely
referenced allowing you to use it in as many data windows as you
like.



All amendments to the data can be carried out in one location!

GeoEnviron’s Data Window Structure
Each GeoEnviron application module consists of a number of data
windows (see figure below). The contents of each data window are saved
separately whenever data is entered or amended. This ensures a flexible
system which allows multiple users to work on the same record at the
same time.
Data Windows
The top part of
the program
window (outlined
in orange) is the
Registration
Casement. Below
is the
Information
Casement which
contains a series
of tabs holding
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information on the registered object.
The picture shows how data windows are combined within GeoEnviron. The contents of
each data window should be saved separately when you add or amend data.

The data windows are combined in a systematic hierarchical structure
(see the figure below). This means that you cannot add data to a window

Main Record in the Module
- is created in the database by saving the contents in the Registration Casement of the module

Tab 1

Tab 2

Tab 3

Tab 4

On some tabs
only 1 tab
record can be
registered…

Sub Tab 1

Tab 5

Here each
record has
subordinate
data…

Sub Tab 2

The record to which you
wish to attach data must
be saved before data can
be saved in the sub tabs.

Sub Tab 3

Sub Tab 1

Sub Tab 1

Sub Tab 2

Sub Tab 3

Sub Tab 2

Sub Tab 3

So always save data
before continuing down
through the tab
hierarchy!

if the data window directly above it does not contain data.
In most cases it is possible to add an unlimited number of records to a
tab.

Data Entry Basics
There are 3 basic tenants you should remember when entering or
editing data. These are:





When data in the Registration Casement is saved, a Main (or Site)
record is created in the database.
When data is entered within a tab in the Information Casement, the
data is linked to the Main Record (i.e. it is subordinate to the main
record).
Data entered in a tab at low level is in the same way linked or
subordinate to data entered in a tab at a higher level.

Be sure to save data in your current data window before continuing to
enter data in a lower level data window.
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There are a number of additional important data entry rules that
you should remember when you begin building up data in
GeoEnviron:





Data must be entered into fields with underlined labels (required
fields) before attempting to save the data window.
Code and list fields (see figure 3 below) will usually only accept
predefined text, dates or numbers – this data is usually defined within
base tables.
Many of the fields are validated meaning that they only accept a
specific type of data - e.g. integer, date, etc.

If you have doubts about what to enter into a field, check the micro help
text on the status bar on the bottom left hand side of the program
window.
When you finish entering data in a data window, remember to update it
by clicking the Update button after ensuring that the cursor is still
positioned in the relevant data window.


Remember! The actions performed by the Insert, Delete and Find
command buttons (situated at the bottom of the program window)
are dependent on where your cursor is located (or where you have
highlighted a selection).
Examples of required fields:

&

Code fields:

&

Dropdown list field:
Figure 3. Examples of the different types of data entry fields in GeoEnviron

When you click on a code field’s label button, a list box appears from
allowing you to select from a predefined list.

Column headers in list boxes
also serve as sort buttons
when you click on them.
They can be used to sort the
text records in ascending or
descending order.
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The

-button can be used to wrap text.

The Command Buttons
The command buttons are situated at the bottom of the program
window. As mentioned above, the actions carried out by the Insert,
Delete and Update buttons are dependent on where the cursor is
located:

The Update Button

The Update button saves the contents of the active data
window. Use the update whenever you add or amend data to
a data window.
The Insert Button

The Insert button inserts a new record in the active data.
Clicking the Insert button while your cursor is located in the
Registration Casement creates a new site record. The system defaults to
Insert mode whenever you open a module window.
The Delete Button

The Delete button removes the active record. If your cursor is
located in the Registration Casement, the entire site record will
be deleted. Data deletion is a two step process. Initially the deletion is
only carried out on the virtual record on your computer. The data is only
actually deleted from the database after clicking the Update button.
Important Note! It is possible to undo a deletion by pressing the F5
function-key if you have not updated the record. This retrieves the
record from the database overwriting the changes you have made to
your virtual copy. However, before overwriting your changes, the
system will ask you if you wish to save them. And here, of course, you
answer 'No'.
Remember the system’s hierarchical data structure into account when
deleting data. Deletions should be carried out starting from the low level
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tab and working upwards (i.e. data subordinate to a record must be
deleted first before the actual record can be deleted).
The Find Button

Pressing the Find button sends the system into query or search
mode. All fields are cleared of their contents and the Insert,
Delete and Update command buttons are deactivated. The Retrieve
button becomes selectable and the Find button itself changes into a
Cancel button. The Cancel button allows you to abandon your search. At
the same time, the text on the title bar will indicate that you are in query
mode.
The figure below shows a GeoEnviron module in query mode.
The title
bar
indicates
that the
module is
in query
mode.

The first 3
command buttons are faded, the Retrieve button is selectable. The Find
button changes into a Cancel button.

When in query mode, you are able to perform searches in all the
selectable fields within a data window. When searching in a code field,
you can select the code you wish to search for from the list box by
clicking on the label button. In scroll list fields you can select the code
from the scrollbar.
You can select to perform a query using only one search field, or narrow
it down by cross searching in 2 or more fields at the same time.
The Retrieve Button

The Retrieve button is located at the bottom right hand side
of the program window and is only selectable in query mode.
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It is used to execute your query after entering your search criteria.
Clicking the Retrieve button will retrieve all site records containing data
matching your search criteria. Clicking the Retrieve button without
entering any search criteria retrieves all the site records in the relevant
module.

The Overview Window
Site records retrieved by a query are presented in the Overview Window
as shown below.

The column header buttons at the top of the overview window function
as sort buttons when you click them. You can scroll up and down through
the records using the scrollbar to the right of the window (see figure
below).

Sort
buttons
Scrollbar
List of main
records retrieved from the database

When you click on a record in the overview window, the contents of the
Information tabs below are replaced with data belonging to the selected
site record allowing you to obtain an overview of the data.
Although it is possible to enter data into the information tabs whilst in
Overview mode, the data cannot be saved. You will need to return the
system to registration mode in order to save the data. This can be done
by double clicking on the relevant record in the Overview window or
pressing the Return or Enter key on the keyboard.
You can return to the overview window by double-clicking or right
clicking anywhere in the greyed area (other than within a data field) of
the Registration Casement data window.
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Base Data
The code lists for the different code
fields are defined within base tables
which can be accessed via the 'Base
Tables' menu item on the title bar. Here
you will find links to all the base tables.
These code lists can be added to or
amended to as required.
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Introducing GeoEnviron
This chapter outlines the different program components.

Starting the Program
In Windows, click the Start button followed by the Programs item. A
menu containing a number of folders and program icons appears. Click
the GeoEnviron program icon.
The program starts and the following Log-in dialog box appears on your
screen:

At the top of the Log-in box is a list box from which you can select the
database you want to use in the program. This field will only be shown if
more than one database is available.


Click the arrow to the right of the list box for an overview of the
selectable databases.



Enter your username and password.



Click the OK button.

Version 6.0, 1st Edition UK, July 2008

- 18 -



Introducing GeoEnviron

GeoEnviron 6.0

The GeoEnviron Base Program Window and Modules
After the program has loaded, the base program window opens showing
the main menu.
Click on the File menu, select Open followed by the Contaminated
Land menu item. The Contaminated Land module program window
opens.

A tool bar with a large number of icons is also added to the window. We
will discuss the tool bar later on in the manual.

Items in the Program Window
The figure below shows the structure of the Contaminated Land Module
program window. The program window’s basic structure is the similar for
other GeoEnviron modules.
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The graphical user interface (GUI) was changed in version 5.8. If you are
running the Windows XP operating system, you will notice that the
corners of the program window, tab folders and buttons now have a
rounded appearance.
Program Title Bar
Main Menu
Tool Bar
Module Title Bar
Registration
Casement
1st Level tab headers
2nd Level tab
headers
2nd t level tab data
window
3rd Level tab
headers

The Menu, Tool and Title Bars

3rd Level tab data
window

The top of the program window consists of 3 bars; the program
title bar, then the main menu and the tool bar. The program title
bar shows the GeoEnviron program name and language version, the
login username and the selected database.

Command Buttons
Status Bar

The Registration Casement

The module title bar shows the module you are working with and
the site that is active. Below here is the Registration Casement which
holds the important registration data (i.e. Id, address, site type etc.) for
the site.

The Information Casement

Under the Registration Casement is the Information Casement which
holds all the detailed information on the site. The Information Casement
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is divided into a series of tab folders at different levels (i.e. level 1, level 2
etc) as shown in the illustration above.
Scrollbars

An unlimited number of records can be entered within most of the
tabs. Where there are multiple records, they are stacked up on top of
each other. A scrollbar automatically appears allowing you to scroll
through the records.
Command

Buttons

The command buttons are located under the Information Casement.
Clicking the Find button followed by the Retrieve button retrieves all the
site records in the database.
The Status Bar

The status bar is situated at the bottom of the program window. It
supplies you with context sensitive help as you navigate around the
program.
For example, it will guide you on the type of information to enter when
you place the cursor in data field.

The Tool Bar
The tool bar provides short cuts to a variety of GeoEnviron functions as
well as to third party programs. For example, you can call GeoEnviron's
additional utilities (Literature sources, Mapsheets and Photographs) and
open GIS programs, word processors and spreadsheet programs directly
from the tool bar (provided the initialisation file is set up correctly).
The tool bar looks like this:
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Update/Save active data
window
Go into query mode
Retrieve records (query
mode)
Insert entry in active
window
Delete active entry
Show list box for selected
Printer setup

field

Print window

Cut

Open wordprocessor

Copy

Open spreadsheet

Paste

Literature sources for active

First, next, former, last
page

site
Photographs for active site
Mapsheets for active site
(GeoView)
Open Internet browser
Open GIS-program
Open InfoMaker report
generator
Open userdefined InfoMaker
reports
Open the GeoEnviron
Internet site
Show help information

A tool tip (guiding text) appears below the icon when you place your
mouse over it.
Right clicking on the tool bar brings up a pop up menu, in which the tool
bar set up can be changed. However, we do not recommend changing
these settings.
As mentioned above, some of the icons on the tool bar call external
programs (…those starting with ’Open’). In order for these to work, the
path to the program’s execution file must be set up in the geoenvir.inifile, which is either situated locally, on a client machine or on the server.
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The Menus
The following sections describe the File, Site Modules, Other Modules
and Window menus. The other menus will be described later in the
manual. But let us start looking at how to select the menus.
Selecting Menus

Menus items can be selected using either the mouse or the keyboard.
Selecting menus using the keyboard
Pressing the Alt-key causes the File menu to be selected. Select another
menu by keying in the underlined letter of the menu or by using the 
and  arrow keys to move back and forth in the menus. A menu can be
opened by pressing the  arrow key.
You can move up and down in a selected menu using the  and  arrow
keys. You can access submenus using the  arrow key or the Enter-key.
Use the  arrow key to return to the main menu. A menu item can be
selected by pressing the Enter-key. Menu selections can be cancelled by
pressing the Alt-key again.
The ‘File’ Menu

The File menu, (see left), is used mainly for printing
and opening external programs.
The Print menu item can be used to output
selected data from the active window (more
information on this in the chapter 'Printing'). The
Printer Setup menu item allows you to select the
printer you want the program to use. This applies
only to printing from GeoEnviron.
The Refresh Record menu item (and the F5 function key) allow you to
refresh the active record held on your computer with data from the
database. This is useful if you want to undo any changes to your local
data record or if you want to view changes made in your GIS. You will be
asked whether you want to save any changes before the record is
refreshed.
The Wordprocessor, Spreadsheet, Internet, GIS and InfoMaker menu
items can be set up to call external programs, similar to the tool bar.
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The User Group menu item, if correctly configured, opens your Internet
browser and takes you to the GeoEnviron User Group homepage.
The User Reports menu item allows you to call reports generated using
the InfoMaker report program.
The Exit menu item closes the program.
The File menu, (see left), is used mainly to select the application or
module you want to work with. As shown in the figure opposite, the
submenu Open has been opened, giving you an overview of the modules
available in your program.
The ‘Site Modules’ Menu

The Site Modules menu contains modules whose
main records are registered in the GeoEnviron
database table called 'site'. The first of these modules,
the 'Overview of Sites' module, gives you an overview
of all site records (of different site types). The modules
available in this menu are dependent on what you
have bought.
The ‘Other Modules’ Menu

The Other Modules menu contains modules whose
main records are registered in other tables in the
GeoEnviron database as well as program windows
used for other purposes such as the GeoEnviron
Calendar.

The ‘Window’ Menu

The Window menu is used to
arrange and select the windows in
the program.
The Cascade menu item places
the open windows in a row, so that
all title bars are visible.
The item Tile Horizontal reduces the height of the windows and places
them in a row horizontally.
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The Tile Vertical menu item reduces the width of the windows and
places them in a vertical row, next to each other.
The Layer menu item places all the windows on top of each other so that
they overlap completely. The active window is placed to the fore.
The Window menu allows you to see an overview of those modules and
windows that are open in the program. The active window is marked with
a .
The Window menu also allows you to switch between different windows.
You can do this using the mouse or the keyboard. When using the
keyboard, press the Ctrl-key together with the tabulator-key (i.e.
Ctrl+Tab).
The window menu in the figure above shows that three module windows
are open - Contaminated Land, Survey and Sample. The name of the
open module as well as the name of the selected site/main record is
displayed. This is followed by a number referring to the window grouping
(described later).
Please Note! A maximum of 9 windows can be open at the any one
time.
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Data Entry
This chapter deals with entering and altering data in the program.

Types of Data Fields
There are six types of data fields available for data entry.
Code Fields:

Code fields require a code to be entered. Codes are selectable from a list
box, which can be opened by clicking the mouse on the button to the left
of the white field or by pressing Alt+l on the keyboard when the cursor
is placed in the field. You can also type in the code and complete the
action by pressing Enter or Tab. Code fields usually have a grey field
adjacent to them, which holds the code name. This field is automatically
filled in when a code is selected.
Also in code fields a special functionality is available, intelligent code
handling, which makes it easier to select a code - read more hereabout in
the chapter 'Intelligent Code Handling' later in this manual.
Behind a code field is always an editable base table, selectable for the
(super-) users via the Base Tables menu.
Dropdown
field:

code

This type of code field is similar to the previous one, in that it also
requires a specific code. It is characterised by a small downward pointing
arrow on its right hand side, which, however, may not always be visible
until the cursor is placed in the field. To enter a code click the arrow
button with the mouse and select one from the dropdown list box.
You can also use the arrow keys  and  on the keyboard whilst the
cursor is placed in the field, to switch between the alternative options in
the box. Alternatively, you can type in the code. You can complete your
entry and continue on to the next field using the tab-key.
Contrary to codes in a code field, codes selectable in a dropdown code
field are not editable - they are built into the system by programming.
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Pop up date pickers:
Date pickers have been added to all the date fields within the
Contaminated Land module. They are also present in the PPC and
Surveys modules.
The fields appear as dropdown list boxes, but when you click on them a
calendar dialog appears allowing you to select a date.
Use of the date pickers is optional. You can also enter the date manually
or use the shortcut method (i.e. enter "dd" for today's date or "dd+10"
for 10 days from today's date followed by pressing the tab key).
Other validated entry field:
The program automatically checks whether the data you have entered
meets the validation rules that apply for the field. This validation process
occurs when you navigate away from a field – i.e. when you click the
mouse in another field or press the tab-key.
The most common validated entry fields are number fields and date
fields. Date fields use the date format in your Windows setup. You can
change your Windows date format in 'Regional Settings' program item
under the Windows control panel.
Auto Field:
Auto fields do not have a selectable field. They are either updated
automatically or manually via a button.
Free entry field (text field):

As the name implies, any kind of data can be entered here. Examples of
free entry fields are those found in the Notes tab folders or comments
text boxes.
Document Path Field:

This type of field stores the pathway to a file. The folder ( ) button to
the left of the field can be used to browse for the file to be linked. When
clicked, a file browser box appears, in which you can select a drive, a
library and a file name (see the instructions on the following page).
Browser buttons return to the last location visited when clicked. After
selecting the file, the pathway is entered into the field automatically.
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Exercise 1






Open the Contaminated Land Module. Move the cursor to the
Registration Casement. Click the Insert-button.
Enter data into the new empty data window. Note: all fields with
underlined field names require data.
Click the Update button at the bottom of the window.
Enter data in one of the Information Casement tabs
Click the Update-button to save the data you entered in the
Information Casement

Linking Documents
The button to the right of a document path field is used for opening the
selected file. Where the button is a ( ), the field should be used for
linking to text documents only. Here, it is important that the file that is
referred to is of the same format as the text editing program, which
GeoEnviron has been set up to call (in the geoenvir.ini-file). If this is not
the case, you will either receive an error message in the text editing
program or the document will be filled with control codes.
Document path fields with a
or
can be used to link to a variety of
file types. These documents can be opened independently of the set up
within the GeoEnviron initialisation file.
But this type of field is also used to attach a path to other types of files,
e.g. spreadsheets ( ), image files ( ), flow charter files ( ), etc. In these
fields you can always find information on which type of file can be
attached in the micro help, which is shown in the status bar at the
bottom of the program - that is when your cursor is placed in the field.
The procedure for attaching a file to a site is shown below:
 Start by clicking the
Folder button shown
here 
 Select a disk drive by
means of the drop down
box that appears in the
file browser.
 Navigate
your
way
through the folders and select the relevant file.
 The document path is now entered into the document path field.
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You can also link files in free entry fields in the following way:
 Enter the path into an appropriate free entry i.e. a note or comment
field
 Highlight the entire path in the field and right click with the mouse
 Select Open as file from the menu that appears on your screen
The function uses the Windows file association system to attach files to a
program.
When using this procedure the pathway to the file must be accurately
entered (remember to enter the file type extension).
A path to a document must contain the following:
Name of drive + Any main and sub libraries + File name and type
– e.g.: H:\Groundwater\Adm\Budget1999.xls
Tip: To be fully certain that your pathway is correct when entering a
document path into a free entry field, use the following method:
 Find an empty document path field somewhere in the program
 Click the folder button and click your way down through the
folder structure until you find the folder that contains the file
 Double-click on the file. The accurate document path will now be
entered into the field
 Select the document path in the field, right-click and select Cut in
the menu
 Click in the text field, into which you want to enter the document
path
 Right-click and select Paste in the menu. Your document path
will now be inserted in the field.

Exercise 2






Click the ’Use Related Events’ tab under the site you created previously
Enter data into the fields ’Sorting’ and ’Event type’ – e.g. 5 and 01
Attach a path to a text document in the Document path field
Add other document paths in the ’Description’ field
Try opening the document paths added
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List boxes
List boxes are linked to all code fields. They can be accessed in one of
three different ways:


By Clicking the label button/ or the L-button to the left of the
field



By clicking on the list box icon on the tool bar, when the cursor is
placed in the field, or…



By pressing Alt+L, when the cursor is placed in the field
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A typical list box is shown below:
The

sorting

column
The

size

of

the scroll bar
gives an indication of the
amount

of

selectable data in the list box. The smaller the button, the more data it contains.

A list box contains at least two columns; one containing the code and
one with a descriptive name. When an item is selected in the list box,
data is inserted into the active fields of the window, as shown below:

Possible

Sorting

Columns

This

button

executes
wrap

a

word

function

allowing you to view
all text contained in the dialog box.

The column title headers within the list boxes are designed as buttons.
The arrowhead indicates which column has been used to sort the data as
well as whether the data has been sorted in ascending or descending
order.
Using the Mouse in List boxes



Clicking the mouse on a column header selects underlying
column as the sort column and the data is sorted initially in
ascending order.



Double clicking with the mouse on a column header selects the
column as the sort column and the data is sorted in descending
order.

Version 6.0, 1st Edition UK, July 2008

- 31 -



Data Entry

GeoEnviron 6.0



You can make a selection from a list box by double clicking on
it using the mouse or by single clicking on the selection and
then clicking the OK button.

Using the Keyboard in List boxes



The function keys can be used to select a column title; the F1key + the shift key selects column headline 1, the F2-key + the shift
key selects column headline 2, etc.



You can use the arrow keys  and  to move your selection up
and down in the list box



Use the Page Down and Page Up keys to move your selection
a list box-page up and down in the list box



Typing in a letter using the keyboard sends the cursor to records
that begin with the letter entered.



Press the Enter-key to complete your selection.





Click on the ’Risk Assessment/Land Use Risk’ tab
Click the 'Contaminant’ field text button
Take a look at the list box. It is an example of a list box containing a
relatively large amount of information.

Exercise 3

Window Navigation
You can use the mouse or the keyboard to navigate around a window.
How to navigate with the mouse

You can use the mouse to do the following:


Click on the different tabs folders within the information casement.



Click in a field and activate it (i.e. enable data to be entered in it).



Click on a code field button and the arrow button in a dropdown
code fields. Select from the list box using the methods outlined
above.
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Click on a document path field buttons - enter a document path and
open the document.



Click on the tool bar icons and menus - make a selection



Use the command buttons at the bottom of the window to update,
insert or delete data, or perform a query.

How to Navigate with the Keyboard

The tab-key on the keyboard can be used to navigate around the entire
window.
The figure below shows the tab navigation sequence in the Contaminated
Land Module. You can move backwards by pressing down the Shift key,

while simultaneously pressing the tab-key.
After navigating to the information casement using the tab key, you can
switch between the various tab folders by using the arrow keys  and 
or  and .
You can also use the shortcut keys Ctrl+t to select the tabs. If tabs are
found in more levels, press Ctrl+t more than once - twice in order to go
to the second level - that is if you came from the master window. The
level, on which you end up, depends on where you are located when
pressing this key combination. So have a go.
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Exercise 4




Try navigating your way around the window using the mouse
Then try to navigate using the keyboard: use the tab and Shift+tab keys
Try selecting the tabs, either by means of the tab-key or Ctrl+f, and use
the arrow keys  and to switch between them

The Pop Up Menu
The Pop Up menu appears when you right click the mouse in a field. The
pop up menu is context sensitive, meaning that the options available in
the menu are dependent on where the cursor is located when you click.
Although we will look at this menu in more detail later, we will use it now
to demonstrate how you can copy and insert data to and from fields.
Copying Data

You can save time by copying text from a location (i.e. wordprocessor)
instead of rewriting it.
Copying using the mouse:


Select the text you wish to copy by left clicking on it and dragging
the mouse.



Right click and select Copy in the menu which appears



Navigate to where you wish to insert the text and Right click



Select Paste from the menu

Please Note! If you use this
method in the Registration
Casement, be careful not to
click in the grey area, as right
clicking here opens the site
overview window.

Copying using the keyboard:


Select the text you wish to copy (if it is not already selected) by
pressing the Shift-key + one of the arrow keys , ,  or 



Press Ctrl+c – the text is now copied to the Windows clipboard (if
you press Ctrl+x the text is cut)



Move the cursor to the field where you wish to insert the text
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Press Ctrl+v – the text is now inserted into the field in which the
cursor is located




Try to copy some text and insert it elsewhere using the mouse
Then try to copy and insert using the keyboard; i.e. by using the
shortcut keys Ctrl+c and Ctrl+v

Exercise 5

The Command Buttons
The command buttons are situated at the bottom of the program

window. They look like this:
The underlined letters on the buttons refer to the letters that can be used
when executing a shortcut to the button. The short cut is executed by
pressing down the Alt-key followed by the relevant underlined letter. For
example, Alt+u calls the Update command button.
The Update Button

Shortcut for the Update button: Alt+u
Data entries or amendments are saved using this button.
It is important to note that the Update button saves only the data
changes in the active data window (i.e. the data window in which the
cursor is inserted). As shown earlier, the tabs in the information casement
is divided different levels. Changes to data in higher level tabs have to be
updated before changes to data in lower level tabs can be updated.
Therefore, ensure that you update as often as possible when entering
and amending data! (Described further in the next chapter: 'Data
Structure and Updating')
Please Note! If you move your cursor to another data window before
clicking the Update button, your changes will not be saved.
The Insert Button

Shortcut for the Insert button: Alt+i
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The Insert button is used to insert a new site record or a record in one of
the information tabs. The new record is inserted at the cursors position.
Activating the Insert button clears the active data window as well as lower
level data windows, preparing them for data entry.
The Delete Button

Shortcut for the Delete button: Alt+s
The Delete button removes the record in the active data window.
If the record you wish to delete is in the Information Casement and has
sub-ordinate data attached to it, then the latter must be deleted first.
Deletion is performed from the lowest level upwards. The exception to
the rule is when you delete a data record in the Registration Casement.
This deletes the entire site record along with all its subordinate data
directly. Therefore be sure you know what you are deleting before using
the Delete function!
Please Note! Remember to update after you have deleted
information in a window. If you close the module window without
saving your data, the data will not be deleted.

Exercise 6





Create a site – use the Insert button
Enter some information in the Registration Casement
Save the information using the Update button
Delete the site

The Find button

Shortcut for the Find button: Alt + f
Clicking on the Find button puts the program into query mode. All data
fields are cleared of their contents and the Insert, Delete and Update
command buttons are deactivated. The Find button changes into a
Cancel button which can be used to abandon the query (see figure
below).
While in query mode, you can carry out a search in all the selectable
fields. When querying in code fields, you can use the list box to select the
code you want to use for your query. In dropdown fields, you can select
the code from the scroll list.
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You can perform a query in one field or narrow down your query by cross
searching in 2 or more fields at the same time.
Entering and Executing a Query
You initiate your query by clicking the Find button or by pressing Alt+f
key. After entering the query criteria, click the Retrieve button and
records matching your query will be retrieved from the database.
The results of your query, if they are multiple, will be displayed in the
Overview window. You can move up and down in the selected records
using the arrow buttons. If the query produces only one site matching
the criteria, it is displayed in the active module window.
The syntax rules for querying in a field

 queries are not case sensitive.
 query text
- Simply enter a query text in a field. This would
retrieve all the sites that contain the query text
string anywhere within the field.
 like query text%
- This search criteria would return only sites that
starts with the query text within the field. Here,
the wildcard '%' can replace 0-9999 characters,
while the wildcard '_' only replaces one
character. Wildcards can be repeated an
unlimited number of times in a field. They can
also appear in the middle of a word. When
entering the query string you can use the
character ':' instead of using the word 'like'.
There should always be a space after the word







'like' or the ':' character.
query text%query text This search criteria would return sites
that have the first query text followed by the
second query text anywhere within the field.
Note: You cannot use the wild card '%' as the
first character in your search criteria. You will
receive an error.
query text!
- If you wish to search for an exact match then
you should add an exclamation mark '!' at the
end of your search text string.
dd-mm-yyyy
- This format should be used for searching a
date field for a specific date.
yyyy or mm-yyyy
- These formats should be used for searching a
date field for a specific year or month and year.
Although you can still perform a search based
on a specific date, it is no longer possible to
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 'is null' or {

 'is not null' or }

 >, < or <>

perform greater then or less than searches on
a specific date (i.e. >22/06/2008). You should
now perform such searches on a specific
month within a year (i.e. >06-2008 or >2008).
- You can query for records in which nothing is
registered in the query field by entering the
term ‘is null’ as the query string (NB. this query
method cannot be used in numeric fields).
You can also use the substitute character '{'
Instead of the term 'is null'.
- By using this term, you can find records, in
which the query field contains data. (This query
cannot be used in numeric fields either).
Instead of using 'is not null' you can use the
substitute character '}'.
- the characters > (larger than), < (less than) and
<> (differs from) are used to query in code
fields, where they can be placed in front of a
code. In text fields, subsequent text must be
put in quotation marks (e.g. 'xxxx')

Please Note! When using the query expression 'is null' it is important
to note that when you query in a field in Information Casement, a
record will only be found if you have created records in the tab – that
means, if anything is registered in one or more of the other fields in
the tab. So main records, under which nothing is registered in the
respective tab, will not be found in the query!
Examples:
If you enter like water% in an address field, you will find all the records
starting with the word 'water' in the field in question.
Entering : 2% in the current use field, will cause those records that start
with the number 2 to be retrieved.
By entering } in the status field in the Registration Casement, you will find
all the records, where a status code is registered in the field.
By entering >30 in the current use field, you will only fetch the records,
where the current use code greater than 30.
By entering <>'gis' in a text field, you will find all the records, where the
queryed field does not contain the word 'gis' 1).
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By entering >'' (with 2 single quotation marks) in a text field, you will find
all the records containing data in the query field.
Notes: 1) Those records, in which nothing is registered in the query
field, will not be found in this type of query.

Exercise 7



Experiment by querying on codes in different fields.
Try out some of the special query options available in the program. As
a starting point try to find something specific.

The Retrieve Button

Shortcut for the Retrieve button: Alt+r
The Retrieve button is located on the far right hand side of the command
bar. It can only be selected when the system is in query mode. It is used
for retrieving data records that match your query criteria. Failure to
define any query criteria causes all the records in the module to be
retrieved. After activating the Retrieve button, the following window
appears on your screen:
This

window

indicates

that

the

program is now retrieving data records
from the database.
The number to the right shows the
number

of

records

matching

your

query criteria.
The first number shows how many records the program has retrieved so far.

After the program has finished retrieving
data, it displays the number of records
retrieved on the status bar:
The Overview Window

When data records are retrieved the program is sent into Overview mode
and the results of the query are displayed in the Overview window (see
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figure below):
You select a record by clicking on it. Notice that every time a new record
is selected (by clicking the mouse) the contents of the Information
Casement are replaced with data for the selected site.
Sorting buttons
Scrollbar
Records from the
database

The Column Header buttons function as sorting buttons when you click
them. You can also use the function keys F1, F2, F3 etc. in combination
with the Shift key when selecting a sorting column. Pressing the same
key more than once causes you to switch between ascending and
descending sorting order.
You can scroll up and down the records using the scrollbar to the right or
the turn over buttons on the tool bar
. When using these buttons
you can jump to the first, next, prior and last page, where a page
represent the number of records being displayed in the window.
Selecting a site and either double-clicking on it, pressing the Return or
Enter key on the keyboard or the ESC key returns the system to
registration mode with the selected site active in the registration
casement.
You can return to the overview window by right clicking anywhere in the
grey area (outside a data field) in the Registration Casement or by
pressing Alt+s.
You can move up and down the records by means of the arrow keys 
and .
The ’Page Up’ and ’Page Down’ keys on the keyboard allow you to page
up or page down the records.
The ’Home’ and ’End’ keys allow you to go to the start or the end of the
records.
And if you wish to move your selection to records starting with a specific
letter or number, make the column active by clicking on the column
header and type in the relevant character.
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The Report and GIS buttons
Topmost in the Overview window at the end of the Column Header
buttons, two other buttons are located having the following functionality:
Report button: Clicking on this button opens a report window
showing the list of sites/main records displayed in the overview window.
However, the data displayed in the report window varies between
modules:
The list

in the

report

window

can

sorted,

be

filtered

or

ex-

ported using the
right

click

(for

menu
further

information

see

the description in
the

chapter

'Standard

facili-

ties') or printed using the Print button on the tool bar.
Before printing the content of the window a heading can be specified in
the 'Title' field.

GIS button: When clicking on this button the selection of
sites/main records in the overview window are transferred to an external
GIS program (MapInfo, ArcView and ArcGIS) or to the internal
GeoEnviron GIS module GeoMap (MapX). (However this functionality only
works when a GeoEnviron integration program is running inside the GIS
program or when the GeoEnviron GeoMap module is activated.) The
transferred sites/main records will appear as selected in the GIS program/module too.
Please notice! The GIS program/module will only receive data from
the sites/main records having X and Y coordinate specifications for
the coordinate system defined for the specific data type in the GIS
program/module!
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Another condition for the transfer of data is that the sending
GeoEnviron module and the receiving GIS program/module must be
attached to the same window group. Read more about window
groups in the section 'Module windows, window groups and GIS' in
the 'Window Grouping' chapter later in this manual.

Exercise 8






Click the Retrieve button – observe the number of records you retrieve
from the database
Try moving around the records in the overview window using both the
mouse and the keyboard
Notice how the contents of the tabs change every time a new record is
activated
Try out the sorting buttons of the overview window
Try switching between Overview and Registration mode using both the
mouse and keyboard

Other types of buttons in GeoEnviron
Here are some other types of buttons you might find in the GeoEnviron
modules:
Radio buttons are used when a selection need to be made. Only
one of the possibilities can be selected, and normally the first one
is automatically selected at the creation of a new record.
Checkboxes can either be selected or not. Often checkboxes are
used as auto fields - showing if something is registered or not. In
these cases, you cannot alter the data in the checkbox.
In query mode a checkbox field has 3 conditions, and the first one
is selected as standard:
a)

Empty field with grey label text - no query criteria has been
defined in the field

b) Checked field with black label text - only main records where
at least one record is marked will be found in the query
c)

Empty field with black label text - only main records where
none of the records is marked will be found in the query
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Information buttons are used for calling the information window of the record - read more hereabout in the next section. You
find these buttons in connection to all records in GeoEnviron.
Display buttons are used for jumping to the GeoEnviron window
where the viewed data are registered. In most cases, it will be a
jump to a main record in another module. By activating the
button, the program will open the relevant module (if not open
already) and retrieve the referenced (main) record from the
database.
Graph buttons are used for opening graph windows where the
registered data can be viewed in graphical form. In some of these
windows, you can specify the data to be viewed. This type of
buttons is most commonly connected to water supply and sample
data.
Report buttons are used for opening report windows where the
registered data can be viewed in report form. In some of these
windows, you can specify the data to be viewed.
Create buttons create new records by copying data - but what
data are copied and where one or more new records are created
depends upon the concrete context of the button.
Comment buttons (black C) show you that a comment has been
recorded in connection with the record. When clicking on the
button a little text window is opened where the comment can be
read or changed.
Comment buttons (grey C) show you that no comment has been
recorded in connection with the record. When clicking on the
button a little text window is opened where a comment can be
written. But if you have inserted the record the button is attached
to just now, then you need to save the record by clicking on the
Update button before clicking on the comment button - else the
button will not react on your clicking.
Word buttons are calling a mail merge facility allowing you to
quickly and easily send standard letters. However, please note
that this functionality only works with a predefined Microsoft
Word template. These buttons are located in Contacts/Address
tab folders and transfer data for all records recorded on the tab.
Plus buttons are used for viewing expansions so you are able to
see everything recorded in each colon of the record. They are
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typically placed in data windows where each record is viewed by
one row.
Minus buttons are used for going back to normal viewing in data
windows where a -button has been activated.
Expand Viewing buttons are used for expansion of the number
of viewed colons/fields in a data window where the normal
viewing only shows a limited number of colons/fields per record so a record can be compressed to one row. Go back to normal
viewing by activating the button again.
In list boxes, however, the functionality of the
-button
corresponds to that of the -button; viewing all text in each colon
of the records.
Internet buttons calls a certain Internet page - either a relevant
Internet page when entering data into a data field, or the Internet
address registered in the data field at the left of the button.
Email buttons calls the Microsoft Outlook program for sending
an email to the email address displayed in the adjacent field.
Logging of Dates and User Details

Every time a record is entered/altered and updated, the date and
username of the person making the changes is logged.
Each record has an Information button. Clicking this button
displays a dialog box showing the date and username of the
person who created the record plus the last person who changed
data in the record (see figure below):
Click Close or press Enter – to close the
window again.
Note! Data contained in this dialog
cannot be altered!

Automatic generation of Site Id
All sites modules in the GeoEnviron system can be turned on for
automatic generation of a new site id when you create a new main
record. In addition, it can be specified whether the site id should consist
of two or three parts. The last part will always be a running number.
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When the system is set up for generation of a site id consisting of three
parts, the facility will work in the following way:




Start opening the module in which you want to add a new site - or if
your module is already open, move your focus to the Registration
Casement and activate the Insert-button
Then click at the -button on the right of the 'Site Id' field
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A new window now pops up.
Here you click at the 'Part 1'button.
Then select the first part of the
site id in the popping up list box
window.
In a similar way, select the
second part of the site id via the
'Part 2'-button.
Notice that the code description
text for part 1 and 2 are inserted
into the empty lines in the
middle of the window
Now click at the 'New'-button.
Hereby, the next coming running number (unique for the
combination of part 1+part 2) is
generated automatically and
inserted into the 'Next Site Id'
field.
Finally, click at the 'Ok'-button. The generated site id is hereby
inserted into the 'Site Id' field in the Registration Casement

When the system is set up for generation of a site id only consisting of
two parts, just jump over the use of the 'Part 2'-button.
For information about setting up the automatic generation of site id we
refer to the 'Super User' manual.

Automatic generation of Case File number
When recording cases at the 'Case Basics' tabs in the PPC module, and
the other modules where cases can be recorded, there is a similar
possibility of turning automatic generation of Case File number on.
Start clicking at the -button in the
'File no.' field (
)
and select the codes for Part1 and
Part2 via the list boxes. Then click at
the 'New'-button - hereby a new File
no. is generated. Now click at the Okbutton. Hereby you return to the tab
Case Basics where the new file no. is
inserted into the 'File no.' field and the
code description text for part 1 and 2
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are inserted into the 'Case Subject' field.

Focus shift by scrolling in a scrollbar
At tabs only showing one record at a time, we have added a functionality
that automatically shifts the cursor focus to the viewed record every time
the scrollbar is used for selecting another record. Simultaneously the subordinate data for the selected record will be shown in the underlying
tabs.
We have added this functionality to avoid mistakes about what record
having focus. Standard in Windows programs is that what is shown and

what have focus is two different things – meaning that one of the
records not being shown actual could have focus. However, that is not
the case in GeoEnviron.
You can quickly get an overview of the number of records
contained in a data window by checking the 'Page number'
display which is usually found at the bottom right hand
corner of the data window. This feature has been
implemented in all the tab folders containing data windows that can only

display one record at a time.
The picture shows the Contaminated Land module. The Site Use History tab is one of the
many places where the 'Automatic focus shift' functionality is implemented. When a new
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site use history record is selected via the scrollbar, the focus moves to that particular record.
Simultaneously the subordinate data for the record is shown in the underlying tab.

Undo Record Deletion
In the instance that while working on a site you delete a record either
accidentally or by mistake, you can restore it by simply right-clicking in
the tab folder and selecting 'Restore' from the pop up context menu.
Note: This function only works if you have not saved the deletion to the
database.

Tab Greying
Build into the system there is a functionality enabling you to see when
tabs are empty by the greying of the tabs titles. This makes the overview
of data connected to a main record a lot more easy. (However, this
functionality is not implemented in vertical 1st level tabs).

From the greying of the tab titles, here it is possible to tell that there have only
been recorded data in three of the 2nd level tabs on this main record.

The User Defined Labels - 5 definable code fields
The user defined labels allow you to define the purpose of 5 of the fields
within the site registration casement. Previously the definitions specified
were global meaning that they were applied to all GeoEnviron modules.
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It is now possible to have module specific user defined labels and
associated codes. 3 numbered ranges have been set to allow users with
multiple GeoEnviron modules to define labels and codes that are specific
for each module. The ranges are as follows:
1-5 This is the default number range. Labels defined within this range are
displayed in all modules unless module specific labels have been defined.
6-10 Labels created in this range are only displayed within the
Contaminated Land module.
11-15 Labels created in this range are only displayed within the Pollution
Prevention and Control module.
16-20 Labels created in this range are only displayed within the Case
Management module.
Please note! You will not need to change the setup of USDLs unless you
have more than one GeoEnviron module.
The 'Label Names' sub tab allows you to define the label names while the
remaining sub tabs allow you to define selectable records for each field.
Note: the changes you make to text labels will not take effect until you
have shut down and started up the database again.

Assignment 1
Purpose: To become familiar with entering data and performing
database queries.


Create a new site



Enter fictitious data in the Registration Casement. (Remember that the
code fields require a code from the list boxes)
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Notice that some of the fields are required and must be filled out



Enter data into the different data windows (tabs) in the same way



Click the Update button every time you finish adding data to a window



Try out different ways of searching for the record you have added



Try querying for other records in the database. For example, you can
use a typical working situation as a starting point, where you need to
find certain sites



Start over and add another site (- if you have the time)
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Data Structure and Updating in more detail
In this chapter, we will have a closer look at how the different data
windows in the GeoEnviron modules are connected.
This chapter will provide you with more insight into how and when to
update in order to ensure that all your data is saved in the database.

Data Windows in more detail
When you have created a new main record in a module, you must
remember to update the information in the Registration Casement before
you continue entering and updating information in the tabs. And every
time you have entered data into a data window (tab), remember to
update (save) it before you continue !!!
Please note! The data window that is saved depends on where your
cursor is located.
The Update button saves all information within the data window in which
the cursor is located. As mentioned earlier, the tabs may be divided into a
number of levels. The figure below shows the Site Use History tab of the
Sites module. It is a good example of tab level division.
Independent
Data Windows

1st and 2nd
level tabs

3rd level tabs
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The 'Site Use History' tab can be used to record an unlimited amount of
historic activities that occurred on a site. For each of these activities you
can record detailed information in the 3rd level or sub tabs 'Use Related
Events', 'Process Profile', 'Industry Profile' and 'Relevant Persons'.

The data windows are structured in a hierarchical fashion. Therefore, a
record must be created before subordinate data can be attached to it.
Likewise, before you move to a lower level data window, you should save
the data in your currently active data window.
The data window structure is illustrated in the figure below

Main Record of the Module
- is created in the database by saving the fields in the Registration Casement of the module

Tab 1

Tab 2

Tab 3

Tab 4

Only 1 tab
record can
be registered here…

Sub Tab 1

Tab 5

Here the individual records
contain subordinate data…

Sub Tab 2

Before you can save data
in the sub tabs, the record
to which data is to be
attached, must be saved.

Sub Tab 3

Sub Tab 1

Sub Tab 1

Sub Tab 2

Sub Tab 3

Sub Tab 2

Sub Tab 3

So remember to save
your data before continuing down through
the tab hierarchy!

This structure is fundamental part of all the GeoEnviron modules.
However, there are a few exceptions. In special cases you may experience
that data contained in some tabs is subordinate to another tab, situated
at the same tab level in the module window. Another exception may be
that definition data must be entered into a tab in order to be selected on
a different tab at the same level.
Such special cases are described in detail in the respective module
manuals.
Required fields

In most of the data windows there are one or more mandatory fields i.e.
fields in which data must be entered before you can update the data
window.
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These required fields are easily identified as their field names are
underlined. Below you can see some examples of such required fields:

Assignment 2
Purpose: To increase the understanding of the data structure



Open the Contaminated Land Module and find the site that you
created previously (or start by adding a new site)



Enter data in the Registration Casement (remember that the code fields
require a code from the list boxes and that some of the fields are
required and must be filled out)



Now, create two historical activities in the tab 'Site Use History', and to
each of them add some fictitious data



Click the Update button



Then try adding data to the 2nd level tabs ('Use Related Events', 'Process
Profile', 'Industry Profile' and 'Appropriate Persons') of the two historic
activities records you have just created.



Remember to update each time you finish entering data into a tab
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Intelligent Code Handling, etc.
Intelligent code handling is a particularly user-friendly feature that
facilitates the speedy selection of data from code fields. First introduced
in version 3 of GeoEnviron, it is now fully integrated into all the modules
in version 4.

How to use Intelligent Code Handling
The 'Intelligent Code Handling' function can be used in all code fields
where selections are made from a listbox. Above we described how you
can enter data into a code field by selecting from the list box or by typing
in the code id directly - provided that you can remember the code.
However, with intelligent code handling you can simply enter either the
initial letters of the code field name or the wildcard ‘%’ followed by any
part of the field name and then execute your query by pressing the tabkey. This will bring up the list box with only those records that contain
the query string. If only one data record matching the query exists, then it
is entered into the field and the cursor is moved on to the next field in
the tab sequence. This feature is particularly useful when searching in
code fields with substantial amounts of data i.e. post code fields etc.
Please note that intelligent code handling searches apply only to code
field names - not code Id’s. The field name is the text in the grey-toned
field to the right of the code:

Please note! Intelligent code handling can only be used while the
system is in Registration mode – You cannot use it when the system
is in query mode.

Example 1:
Here, the initial letters ’re’ have
been typed into the 'Current Use'
field in the Registration Casement
of the Contaminated Land module.
When pressing the tab-key, this
listbox appears on the screen. As
you can see, only options with the
initial letters ‘re’ in the description
name are shown.
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Example 2:
Here, we have entered the combination
’%manu’ into the
'Ind. Profile' field of
the tab Site Use History in the Contaminated Land module.
When pressing the
tab-key, this listbox appears on your screen. As you can see, all codes with a
description name containing the string ‘manu’ are retrieved.
Intelligent Code Handling in the Address database

We have developed intelligent code handling further to quicken and ease
the selection of a particular person/address in the address database (i.e.
see contacts tab in the contaminated land module).

One of the unusual elements about this tab is that each record referred
to contains many different fields. This means that when you wish to
retrieve records through intelligent code handling on this tab, you start
by indicating the field you wish to query in the address record– e.g. the
name field, the street field etc. Following this you can enter the query
string that you wish to search for.

Example 3:
When
you,
for
example, enter a term
such as 'se=brit' into
the code field, all
addresses with the
initial letters 'brit’ in
the 'B. Name' field are
found when you press the tab-key.
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Example 4:
When placing the
wildcard ‘%’ in front of
the term you wish to
find, and type in, for
instance, 'st=%west' in
the code field, the
listbox you will see after having pressed
the tab-key - will show all addresses containing the term ’west’ in the street field.

Example 5:
When you, for example, enter a term such as 'fa=%' into the code field, all
addresses where a fax no. are recorded in the 'Fax' field are found when you press

the tab-key.

Similarly, data that matches information contained in other fields in the
address record can be retrieved in the address database. The following
table lists the field abbreviation terms that should precede your query
string in order to target your query at particular fields in the address
record. As you can see, these are mostly the first two letters followed by
an equals sign (except for the name field):
Field

Term

Field

Term

B. Name

se=

Position (Job Title)

po=

UPRN

up=

Company No

No term

B. No

No term

Town

No term

Sub B. No

b.=

Phone

ph=

Street

st=

Fax

fa=

Postcode

post=

Mobile

mo=

Admin. Area

No term

E-mail

e-=

Ref.

re=
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Please Note! Intelligent code handling can only be used when the
system is in Registration mode - not when it is in query mode.

Intelligent code handling in query mode
Although the use of the facility is restricted to Registration mode, we
have made one exception from this. In the 'Street' code field in the
Registration Casement of all sites modules 'Intelligent code handling' has
been implemented in query mode. This code field stores the unique
street reference no. for the site.
In query mode, when
typing, for instance, 'west'
in the Street code field in
the Contaminated Land
module, the listbox you will
see - after having pressed the tab-key - will show all street names starting with the
term 'west'.

Please Note! Intelligent code handling in the 'Street' field in query
mode only works when entering the initial letters of street names this means that you can not enter the wildcard % followed by any part
of the street name - even though this is default functionality of
intelligent code handling in registration mode.

Smart Data Entry in Date fields
In all Date fields we have added a smart data entry facility. When typing
dd into a date field and then leaving the field (e.g. by pressing the tabkey), today's date is inserted into the date field. Furthermore a date can
be calculated automatically when typing dd plus or minus any given
number of days into a date field, e.g. dd+1 for the date of tomorrow or
dd-1 for the date of yesterday.
Please Note! Similar to the Intelligent code handling the Smart Data
Entry facility in date fields can only be used when the system is in
Registration mode - not when it is in query mode.
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Central System Concepts
In this chapter we will consider some of the concepts related to the
structure of the GeoEnviron system.

The site
The site concept is central in the GeoEnviron system, as in most cases
which ever module you are working with, it is a sites that is being
investigated (i.e. a industry, a contaminated site etc.)
The different site types are defined in the system under the menu item
'Base TablesCommon Base Tables|Miscellaneous' and the tab
'Other/Site Type'. After clicking the retrieve button you will see the
different site types, defined in your system:

When creating a new site type you must define a system type. This field is
a drop down code field containing some specific choices. You selection
determines the module in which site type will be visible - and therefore
selectable.
If you create a number of site types but define them using the same
system type, then they will all be selectable in the same module.
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The table below lists the system types available and the modules in to
which they apply.
System type
Industrial
Inspection
Agriculture
Open Country
Water
Transport
Treatment Plant
Case Management
Other

Module
Contaminated Land, Tank Register, Industrial Risk
PPC
Agriculture, Open Country (Not in UK & World Ver.)
Open Country
(Not in UK & World Ver.)
Water Supply
Waste Carriers
Treatment Plant
Complaints
All modules

As you can see, the Contaminated Land, Tank Register and Industrial Risk
modules show the same site types.
The other modules

As mentioned there are exceptions where something other than a site is
registered in a module – either because it is greater or smaller than a site.
The following are examples of these exceptions:
A survey registered in the Survey Site Manager can cover an area
containing a number of sites. With this module therefore it is possible to
attach a number of sites to a survey.
A borehole registered in the Borehole module can be considered to be
smaller than our definition of the concept of a site. Therefore in the
Borehole module, it is possible to attach one or more boreholes to a site,
a water supply area or a survey.
A sample and its analyses are registered in the Samples module. Again
a sample can be considered to be smaller than our definition of the
concept of a site. Therefore one or more samples can be attached to for
example a site or a survey using this module.
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Base and Main Tables
In this chapter we will take a look at the underlying structure of the
database, at tables and at table relations.

GeoEnviron and the Database Program
Whenever you load the GeoEnviron program a database client program
known as Adaptive Server Anywhere Client (or Microsoft SQL Server
Client) automatically starts up at the same time. This program ensures
the exchange of data between GeoEnviron and the database. This is the
case whether you are running the database locally on your computer
(single-user setup) or by running the database centrally on a server
(multi-user setup). But of course there are some technical differences
between the two types of setups.

The Structure of the Database
Let us take a look at the structure of the database. The first thing to
understand is that the same database can be used by all the GeoEnviron
modules. The figure below illustrates how the database is divided up into
sections for use by each specific module:

As you can see, the database is divided into different sections containing
information relevant for the individual modules. The individual modules
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however are able to access relevant information in parts of the database
other than their own.
As you can see from the figure, all modules can access information
contained within the part of the database holding information on
contaminated land.
Database Tables

Information in a database is stored in tables. The database, which comes
with GeoEnviron, contains more than 500 tables. A table is a structure in
the database - a collection of information, which is somehow related.
While a table is a structural unit in the database, into which data can be
entered, data windows are a structural unit in the program. However,
they are related as tables usually form a part of the contents of the data
window.
A table can be a ’base table’ or a ’cross reference table’. A base table
typically contains basic data which can be selected from in different
situations - the contents of list boxes, for example, are usually retrieved
from base tables.
The purpose of a cross reference table is to create a relation between two
tables.

The box above shows how the tables are connected in the Contaminated
Land Module. As you can see, the table relations are rather complex –
and too extensive to comment on here. However, the chart can give you
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an impression of how relations are made to base tables and cross
reference tables.

Table Relations
In this paragraph, we will take a closer look at the different types of table
references appearing in the program.
A table reference is a connection between two tables. Table references
are also referred to as relations. Basically, there are three types of
relations between tables:


The 1 to 1 relation. This relation is characterised by the attachment
of a record in one table to a record in another table – and in both
tables this linkage can only be made once



The 1 to several relation. This relation is characterised by the
possibility of attaching one record in one table to several records in
another.



The several to several relation. This relation is characterised by the
possibility that a record in the one table can be linked to several
records in a second table and that records in the second table can be
linked to several records in the first table. This is done by adding an
extra table between the two original tables – a so called cross
reference table.

Graphically, the 3 types of relations can be outlined like this:
1 to 1 relation:

Table 1
Record

Table 2
Record

1 to several relation:

Table 1
Record

Table 2
Record 1
Record 2
Record 3
Record 4

Several to
Several relation:
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You will come across these 3 types of relations throughout the program.
The following give examples of these:
Example 1: In the ’Site Use History’ tab in the Contaminated Land
Module, you can describe the historic activities that have occurred on a
site. It is possible to attach an unlimited number of site uses to the site.

The top part of the tab looks like this (the scrollbar to the right indicates
that there are further records under the record visible in the data
window). This is an example of a 1 to several table relation.
Example 2: Under the ‘Contacts’ tab in the Contaminated Land Module
you can attach a number of different addresses to a site. The tab looks
like this (once again, notice the scrollbar to the right indicating that a

number of records registered in the data window):
This example resembles the previous one. There is one important
difference: the addresses themselves are not recorded in this window.
Instead a reference is made to them. The actual addresses are created in
the base tables.
Therefore we have a situation where using table references, many
addresses can be attached to a single site and a single address can be
attached to many sites. This is an example of a several to several relation.
Although the addresses in the last example are set up as base tables, this
does not mean that all relations containing base tables are several to
several relations. Although base tables can be associated with all of the
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three different types of relations they are more likely to be associated
with the 1 to several relation.
In the next paragraph, we will take a closer look at the base tables.

Base Tables
As previously mentioned, base tables contain data that can be accessed
at different locations within a program. An example is the address base
table. An address contains information on names, street names and no.,
postal code and city, contacts, telephone and fax no., e-mail address etc.
– in other words, a collection of information.
The reason why addresses have been converted into base tables in the
program, is because it gives you the advantage of only having to enter
the data once - even though the address may appear in a number of
different places in the database. If information in the address needs to be
changed (i.e. a telephone no.) it can be done centrally – i.e. in one place.
Much of the data that is entered into GeoEnviron can be entered from
base tables in GeoEnviron. This applies to e.g. information such as: site
types, activity types, industry classes, event types, plant types, process
types etc.
The base tables are also intended to function as a structural classification
model for data entry. Let us look at an example. A site type can be
attached to a site in the master window of the Contaminated Land
Module. The base table in the example below gives you a number of site
Please Note! Before
entering data, it is a good
idea to clarify the instructions for using base tables
in the program;
a) Which codes/categories
are used where, and…
b) Do codes / categories
have to be added to
some of the base
tables?

types to select from:

Selecting data from the base tables helps to keep the data entry uniform.
Maintaining uniformity in data entry has the advantage of ensuring that
queries are executed efficiently.
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System Base Tables
Before you can start using the GeoEnviron system, the necessary base
tables have to be entered into the system. Some of these code lists may
have been defined by Geokon. Most of these code lists can be altered to
meet your specific requirements.
About Adding Codes

In many parts of the system no codes have been defined. You will have to
enter the necessary codes yourself.
Before adding a new code, you will typically use the listbox button left of
the code field to see which codes have already been defined.
About Changing Codes

When you want to edit existing code tables/base tables, there are a few
things you should be aware of. Normally, we recommend that you should
not attempt to change codes or Id’s.
Occasionally when you change the code itself, you may be informed that
you it is not possible, as the code has already been used n the database.
Usually you will only be allowed to change the code if it has not been
used elsewhere. However, unfortunately due to an error in the version,
this condition cannot always be relied upon. There are 3 possible
outcomes when you try to alter a code that has already been used in the
database:
a)
b)
c)

The old code is replaced by the new code,
Where the old code is used, the fields become blank or
All sub records, where the old code is used, are deleted

To avoid this, we recommend the following procedure whenever a code
is replaced by a new code:
1. First, create the new code that is to replace the old
2. Replace the old code with the new everywhere in the
system/database where it is used
3. Finally, delete the old code
These 3 steps can either be done manually or by means of a SQL select,
which we (Geokon) can assist you with defining.
About Deleting Codes

Again when attempting to delete a code, you may be notified that it is
not possible, as the code is used in some of the database records.
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However as detailed above, occasionally you will experience that the
code can be deleted even if the code is already used in the database. See
item b) and c) in the paragraph above for possible consequences.
To avoid these unfortunate situations, it is important that you make sure
that there are no references to a code before you delete it.

Note: The amount of menu items
in the menu 'Base Tables'
depends on how many modules
are installed in the program.

Entering and Editing Base tables

The Base tables can be accessed under’ the Base Tables’ menu:
Try selecting the menu item ’Base TablesContaminated Land’. A window
similar to the one shown below will now appear on the screen.

As you can see, the fields are empty when you open the window. So…


Click the Retrieve button or press Alt+r.

The fields of the window are now filled with information and a scrollbar
appears on the right side of the window. You can page down through the
base tables records using the scrollbar.
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If you wish to add a base table record:
Click the Insert button or press Alt+i
Fill out the fields of the base tables window
Click the Update button or press Alt+o





And if you wish to delete a base table record:
Place the cursor on the base table record you wish to delete
Click on the record so that the cursor begins to flash (- important!)
Click the Delete button or press Alt+s
Click the Update button or press Alt+o






Please Note! If it is not possible to delete a code, it may be because
the code referred to has been used in connection with a site record.
Deleting is not allowed in order to prevent errors occurring in the
database.

This restriction causes the shown error message to appear:
You need to have the appropriate user rights in order to change data in
the base tables. The following error message will appear if you do not
have permission:

We will take a closer look at
GeoEnviron's user administration in
a later chapter.

Assignment 3
Purpose: To obtain knowledge of the editing of base tables
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Open the addresses base tables by selecting the menu item 'Base
TablesCommon Base Tables/Miscellaneous/addresses'.



Add a fictitious address and attach a person/contact (P/C) type to it



What type of relation is there between person/contact type and
addresses?



Try to insert the address under the tab ’Contacts’ in the Contaminated
Land Module (or which ever module you may have).



Try inserting more addresses in the same tab.



Try looking at some of the other base tables in your base table menu.



Try inserting new records in some of the base tables.
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Standard Facilities
In this chapter we will take a closer look at standard utilities contained
within GeoEnviron such as the printing and sorting/filtering of data.

Printing
Printing is facilitated by clicking on the icon (shown adjacent) on
the toolbar, via the shortcut key combination Ctrl+p, or by
means of the menu item: ’FilePrint…’.
Printing via List box

In some cases a list box with some pre-defined printing options will
appear on your screen. This list box gives you the possibility to define
more precisely what it is you wish to print. A typical printing list box is as
shown below:
This list box will appear on
your screen when you select
'Print' in the Contaminated
Land Module. Similar list
boxes appear when printing
in other modules, the
Chemical Database and
when printing photographs.
Your options include all the
data contained in the
Registration
Casement
along with that contained in
one of the tabs.
There are two exceptions in the case of the Contaminated Land Module.
The first 2 options (’Selected Site Information’) provide you with the
possibility of printing the contents of the Registration Casement plus the
contents of different tabs.
The list box obtained when attempting to print from the photo window
provides you with two options:
Current Photo

Prints data for the photo plus the photo in the
zoom-setting, selected on the screen, and...
Selected Photographs Prints all the photographs you have retrieved
from the database as well as their data. The
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number of photographs that are printed depends
on the number retrieved. If you clicked the
’Retrieve All’ button, all photographs registered in
the database will be printed. If you have retrieved
photographs in a query, only those photographs
included in the result of your query will be
printed. If you opened the window from the
Contaminated Land or the Surveys module,
then the photographs attached to the selected
site or survey will be printed.

Printing Mapsheets

If you select to print from the GeoView Map window, the window 'Map
Printing' will appear on your screen:
In this window, the scale and zoom
setting on the screen will automatically
be selected. Change the contents of the
fields if you want a different setting.
Besides the map itself, the map name,
theme group, contents in the theme
group window (themes, legends and
symbols), the scale of the map as well as
the date and time of printing will be
printed on one page.
Printing via the Print Window

Occasionally you will get a print window that looks like the one below.
In such cases the
following rules apply:
When you click the OKbutton, the contents of
the active data window
will be printed. If, for
example, your cursor is
placed in a tab, all its
contents will be printed –
meaning that if a number
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of records are listed in it
they will all be printed.
Note: Only the contents of the active data window will be printed if the
tab contains more than one data window.
The Print Window. The Print Window shown above gives you the option
of selecting the number of pages you wish to print. This applies if your
selection involves a number of pages.
However please note that the calculated number of pages shown in the
window refers to the number of pages in the data window rather than the
number of actual paper pages.
Printing of Reports

The print report facility was created to ease the printing of the contents
of different tables in the database as well as to improve the appearance
of the final result.
The standard reports are found under the menu ’Reports’. A number of
specially designed reports are located under the menu heading 'Misc.
Reports'. These are intended for use with the Contaminated Land
Module. The reports under the menu heading ’InfoBase’ are used in
connection with the Chemicals inventory and the User Defined Topics.
However, the reports included in your setup depend the GeoEnviron
modules you have purchased.
We will consider the Contaminated Land Module for example. The
following reports under the menu ’Reports’ are available:
Sub Menu
Site

Reports
Contacts
Sites per Mapsheets
Mapsheets per Site
Site Register
Site Unit Codes
Contaminated Land  Site History
Contaminants by Site
Registered Waste Disposal Sites
Sites by Event types
Sites by Adm. Units 4 and 2
Risk Assessment  ST 1 - Sites Risk by Industry Profile
ST 1 - Site Risk Assessment
ST 2 - Risk Score by Adm. Unit
ST 2 - Risk Score by Site Type
ST 2 - Site by Land Use Risk Score
ST 2 - Site by Ground Water Risk Score
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ST 2 - Site by Surface Water Risk Score
ST 2 - Site by Landfill Gas Risk Score
ST 1 - Site with no Risk Score
The InfoBase Module  Chemicals by group
Chemical Substances, Alternative Classification
Infosheets

Typically, a report window looks as shown below:

At the top of a report window a number of code fields are situated, which
define the report as well as a reference field, which is automatically filled
in with the log-in name. A Retrieve button is located at the top right hand
side of the window. This is used to retrieve the selected data from the
database into the report-viewing field.
You can zoom in and out on the displayed text by means of the pop up
menu (right click on the mouse). With this menu you can also copy, sort
and filter the view or save it as a separate file. These functions will be
described later in this chapter.
Using the Code Fields at the Top of the Report Window
The number of code fields at the top of the window varies slightly from
report to report. The function of the code fields is to filter the data that is

retrieved from the database.
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Code fields can either appear separately or as code field pairs that you
can use to set an interval.
When the code fields appear in pairs the following rules apply:







If you just fill out the first code field, only the record(s) with this
specific code will be retrieved from the database.
If you just fill out the last code field, all records (going from the top of
the code list downwards) up to and including this code are retrieved
from the database.
If you fill out both code fields, all records containing these two codes
plus all those in between are retrieved from the database. This is
known as setting an interval.
Failure to fill out any of the code fields means all records meeting the
selection criteria of the report, are retrieved from the database.

Let us take a look at some examples:
Example 1:

This example is taken from the misc. report ’Sites by Adm. Units 4 and 2’.
In reports with two code field pairs the following rules apply:






Each code field pair limits the number of records retrieved in the
database.
If you only use one of the two code field pairs the same rules apply as
for reports with one code field pair, regardless of which code field
pair you use
If you use two code field pairs, the records retrieved are those
fulfilling the requirements of both code field pairs.
If none of the code fields are filled out, all records meeting the
reports selection criteria are retrieved in the database

Example 2:

This example is taken from the InfoBase report ’Infosheets’.
This type of report differs from the others, as all three code fields must be
filled out before anything can be retrieved from the database. This is
because the code fields represent different data levels.
The Reference Field
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The contents of the reference field can be replaced at any time. When
you press the tab-key or click in one of the other entry fields in the report
window, the changes are shown in the report-viewing field.
The Contents of the Reports
The number and type of data that is shown for each retrieved record,
varies from report to report. But the most comprehensive/sophisticated
reports are the misc. reports. In chapter '6.4 Miscellaneous Reports' in the
manual you can find an exact list of the data fields generated by these
reports.
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Print Preview

In all report windows you can preview the report
before printing.
This is done by right clicking in the report-viewing
field and selecting ’Print Preview’ in the menu.

The report-viewing field will then change and look like this:
In print preview the report is framed with a blue line delineating the
pages.
’Print Preview’ is a facility which can be activated and deactivated. When
it is selected, a () will be added in front of the item in the pop up menu.
You deactivate it by selecting it again in this menu.
Report Printing
A report is printed in the same way as
described above. When you select
printing, a dialog box such as shown
adjacent will appear:

Exercise 9



Try out the printing facilities by printing from a module window and
from a map window.
Try generating different reports. Then try printing one of them.
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The Sorting Function
Where a data window contains more records/sub-records than can be
viewed at once, you can select to have the records
sorted in a different order.
This is done by right clicking in the data window and
selecting ’Sort…’ from the pop up menu.
A dialog box such as shown below will appear:

Here you can change the sort sequence in the selected data window.
The left hand side of the dialog box contains an overview of the data
fields that form part of the data window (all data fields are rarely shown).
The right hand side of the window contains the current sort sequence.
Here you can see the data fields that are currently selected as sort keys
for the data window - and whether the sorting is carried out in ascending
or descending order.
Using the mouse you can drag the different data fields up and down in or
out of both sides of the dialog window. So if you wish to sort by a field,
which is not shown in the right window, you can drag it from the left
window.
Note: The field names as displayed in the sort dialog box do not
correspond to the labels given to the various fields in the main windows.
You can obtain the field name from the main window by right clicking in
the field and clicking the ‘properties’ item in the pop up menu.

The Filtering Function
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The filtering function is a facility that is available only
in certain data windows. This facility allows you to
filter out records from a selection.
This is done by right clicking in the window and
selecting ’Filter…’ in the menu.
The dialog box shown below will appear on your

screen.
The dialog box consists of 3 windows and a number of buttons. You
indicate your filtration criteria in the top window. The two smaller
windows below are an overview of available filter functions as well as an
overview of data fields retrieved from the selected data window.
Clicking your mouse on a function, a column name or an operator button
causes the selected item to be automatically entered into the top
command window.
After having specified the filtration criteria, you should click the Verify
button. Your filtration will be then be checked for errors. If no errors are
found you can click the OK button and the data will be filtered.
The filtration can be deactivated by carrying out the action described
above with the exception that you do not enter any filtration criteria in
the command box.
Fields, Field types, Functions and Operators

A field in GeoEnviron can either be a text field or a numeric field.
However, even if a field is used primarily for numeric specifications, it can
still be a text field.
Some general rules of thumb apply:
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Data fields, with field names ending with he prefixes:- _name, _addr,
_address, _ref, _comments, district, and _postal code are text fields, and
_id-fields and _code-fields are usually also text fields.
Fields ending with _no, _coor, are usually numeric fields. But in this case a
numeric field can either be an integer or a decimal field.
Text fields: when entering a certain text into a text field, the contents will
be put in quotation marks, e.g. “London”
If a text field contains a whole number (an integer), it can be changed
into an integer through the function ’integer (field name)’.
If you wish to fetch all the records in a text field starting with a certain
number or certain letters, you can use the function ’mid (field name,
number of first letter, number of letters)’, where ’number of letters’
indicates how many letters you wish to have compared.
Numeric Fields: Numeric fields and numbers are more or less comparable
when they are of the same type (integer or decimal numbers).
There are 6 operators, but only 4 of them have buttons:

=

Greater than

Greater than or equals

Less than

Less than or equals

Equals

<>

Doesn't equal

Logical operators are used for linking these expressions together:
and

Is used when both the first and the second expression are to be
true

or

Is used when either the first or the second expression is to be true

Typical Filter Indications in the Command Window
Please Note! It is important that you are aware of the following before
making filter indications….


What you have specified in the command window will be shown –
what is filtered out will not.

Example 1:
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integer( postal_code_postal_code_id ) >= 3000 and integer(postal_code_
postal_code_id ) <= 3230
Only shows records where the postal code is higher than or equals 3000
and less than or equals 3230 – that means postal codes in the range from
3000 to 3230. But since the field is a text field, it has to be changed into a
number via the function ‘integer’.
Example 2:
integer( postal_code_postal_code_id ) = 3000 or integer( postal_code_
postal_code_id ) = 3100
Only shows the records where the postal code is 3000 or 3100.
Example 3:
site_unit_code_1 = "LON" or site_unit_code_1 = "L1"
Only shows the records with a town code that equals LON or L1 – the
codes for London and Marsden in this database.
Examplel 4:
site_unit_code_1 <> "LON"
The field ’ site_unit_code_1’ contains the codes of the towns, which
means that records from London town are filtered out
By inserting an ’and’ inbetween, a number of towns can be filtered out:
site_unit_code_1 <> "LON" and site_unit_code_1 <> "L1" and
site_unit_code_1 <> "LE"
Example 5:
mid(site_site_address, 3, 16 ) = "CHATSWORTH DRIVE"
Here all the records where the string "CHATSWORTH DRIVE" appears in
the address field between the 3rd and the 16th letter will be shown. The
function ’mid’ can also be used in this way:
mid( site_id, 1, 3 ) = "STA"
Here all the records with a site-id starting with the string “STA” will be
shown.
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The Filtering Window in Module Windows

In other locations in the program – e.g. in module windows – a simpler
filtering window will appear when you right click and select ‘Filter’ in the
menu
This window has fewer options and looks like this:
The ’Column’ field
allows you to
select a data field
from the current
window.
The
’Operator’
field
allows you to
select one of the 6
operators.
The
‘Value’ field allows
to select a value for the selected field whenever the ’Logical Operator’
field is used (i.e. ’and’ and ’or’).
When you click ’OK’, the filter will be activated.
To remove the
filter, select ’Filter’
again in the pop
up menu. Your
filter window will
now look like this:
Then click the
Delete button followed by the Ok
button and your filter will be removed.
Please Note! Filters will continue being active until you delete them
or close the particular window. If, for example, you have activated a
filter in a module window it will continue being active even if you
select a new main record/site. Please pay attention to this as data can
be hidden from you in this way.

Exercise 10


Open the Photo window and retrieve all the photographs in the archive
and then try out sorting in the different fields in the window.
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Then open a report window and try out the sorting function here.

Save as File
By means of the pop up menu you can select to save the
data contents of a report window or a data window (in
the modules) as a separate file.
This is done by right clicking in the report-viewing field
or the data window and selecting ‘Save as…’ in the menu
that appears.
When doing this in data windows a dialog box
appears, giving you 3 options. You can either
export the data contents of the data window to
the clipboard, with or without headers (which are
database field names) - and then insert data into
e.g. a text or spreadsheet document, or you can
save the data contents as a separate file.
Selecting ‘Save as…’ in report windows is similar to selecting the 3rd
option in the dialog box for data windows (- cause in report windows
copying the data contents - the first option - are done by selecting the
'Copy' menu item - read more hereabout in the next section).
When selecting the 'File…'
option a browse dialog
box (as displayed adjacent) will appear. With
this dialog you can name
the file select the location
in which you wish to save
the file.
The file can be saved as
any one of the following file formats:
File type

Contents or program

File type

Contents or

CSV
CSV with headers
Dbase 2
Dbase 3
DIF
Excel
Excel with headers

Semicolon separated file
Semicolon separated file
dBASE 2
dBASE 3
Database exchange format
Microsoft Excel
Microsoft Excel

Powersoft Report
SQL
SYLK
SYLK with headers
Text
Text with headers
WKS

program
Powersoft InfoMaker
SQL-table
Symbolic Link
Symbolic Link
Windows Note pad
Windows Note pad
Lotus 1-2-3
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Excel 5

Microsoft Excel 5

WKS with
headers
WK1
WK1 with headers
Windows
Metafile

Excel 5 with headers
Excel8 (97/2000/XP/2003)
Excel8 (97/2000/XP/2003)

Microsoft Excel 5
Microsoft Excel 8
Microsoft Excel 8

with headers
PDF *

Adobe Acrobat Reader

XLM

HTML Table

Internet Browser/Editor

XSL-FO

Lotus 1-2-3
Lotus 1-2-3
Lotus 1-2-3
All Windows word
processing programs
Internet
Browser/Editor

* Requires that you have installed Ghostscript PDF converter, which is a
freely available downloadable piece of software. This software should
have been installed as part of the GeoEnviron version 6.0 upgrade.
In many of the formats you can select to save with or without the field
names as column headers.
If, for example, you
save in the format
’Excel5 with
headers’ you can
then open the file
via Excel and edit
the contents. It is a
good idea to rename headings, as it
is the program field
names that are
used as headers.

Export via Clipboard
The contents of a report window can also easily be exported via the
Windows Clipboard. Right click in the report-view and select ‘Copy’ from
the pop up menu.
Then the contents are easily inserted into an existing or a new
spreadsheet:



In the spreadsheet, click in the cell that you wish to use as the upper
left corner of the inserted rows and columns
Then select ’Paste’ in the menu, the pop up menu or the toolbar
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The contents of the report will now be inserted in the spreadsheet
with the names of the fields in the upper rows

Then you can continue working with data in the spreadsheet – delete
columns or rows, create statistics or charts on the basis of data etc.

Exercise 11


Open a report window, generate a report and then try to export data,
either by saving as file or via Windows Clipboard.

Tab Display
Two facilities in the GeoEnviron system regard the display of the tabs in
the modules. Both these facilities are turned on at the delivery of the
system. However, they can be turned off if wanted. For a further
description of the set-up of these facilities, we refer to the Super User
Manual.
Tab Invisibility

Firstly, it is possible to switch off the tabs, so they are hidden in the
modules - typically tabs not used in an administration. This definition is
made in the database, which means that the definition will be effective
for all users.
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Tab Greying

Secondly, it is possible to turn visibility of empty tabs on/off. This
functionality enables you to see when tabs are empty by the greying of
the tabs titles. This definition is made for the system as a whole, which
means that this definition will be effective for all users too.

Calling InfoMaker reports from GeoEnviron
It is possible to call specially designed, executable InfoMaker reports
directly from GeoEnviron – typically reports which perform a specific
extraction of data from the GeoEnviron database.
You can call these specially designed InfoMaker reports via this
button at the GeoEnviron toolbar - or via the menu item 'FileUser
Reports'.

The picture shows such
a specially designed,
executable
report
made in the InfoMaker
program.

Here, likewise, we refer to the 'Super User' manual for a description on
how to set up the call in GeoEnviron.
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Assignment 4
Purpose: To increase knowledge of how to use the reports and the
filtering function



Open a report; select the menu item ’Reports Contaminated LandSite
History’’.



Select a code in the code field 'First type’.



Click the Retrieve button. The report is now generated in the reportviewing field at the bottom of the window.



Now try to change the text in the reference field. Finish by clicking in
one of the other fields. The newly entered reference is now shown in the
report-viewing field.



Then right click in the report-viewing field and select ’Filter…’ in the
menu.



If your Site-Id numbers is composed as xxx-xxxx (that is if they start
with three numbers and a hyphen), add the following sentence to the
command window of the filter window:
i.e. mid( site_id, 1, 3 ) >= "203" and mid( site_id, 1, 3 ) <= "207"
(- If none of the sites shown in the report-viewing window have Idnumbers in this form then amend the selection as appropriate).



When you have entered the sentence click the Verify button. If the box
that appears does not read ’Filter is OK’, check your entry for errors.
Then try verifying again.



When the box reads 'Filter is OK', click the OK button in the filter
window. All sites with Site-Id that fall outside the interval specified
should now be filtered out in the report-viewing field.



Try out some of the other selectable reports in your setup.



If you still have time, experiment with different filtering methods - in
some of the other reports.
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The Additional Utilities
In this chapter we will work with the 3 additional utilities integrated in
GeoEnviron:


GeoView - offers the possibility of creating mapsheets internally
within GeoEnviron.



Photographs - photographs can be attached to sites, surveys,
borings or a photo archive



Information sources, where it is possible to refer to literature
sources for each site.

GeoView – Mapsheet Viewing
The GeoView map viewer can be selected using the GeoView icon
on the tool bar or alternatively from the menu bar by selecting
‘Documentation’ followed by ‘Maps’.
The GeoView module is composed of a data window and a map window.
GeoView - Data

The data windows may look like this:

Initially when GeoView is started, the left side of the data window
contains no data. To add parameters:

Version 6.0, 1st Edition UK, July 2008

- 86 -



The Additional Utilities

GeoEnviron 6.0






Click on the Map button under the headline 'Select mapsheet' in the
left side of the window (disregard the fact that there may already be
mapsheet data in the right half of the data window).
Select a mapsheet from the list box.
Select a theme group by clicking the button under the ‘Select Theme
Group’ headline – data for the selected mapsheet should now appear
in the left half of the window.

The picture on this page gives an example of a selected mapsheet. As can
be seen the theme groups can contain different types of themes. i.e.
contaminated sites, borings, industries etc.
We will come back to the way in which we define theme groups. First we
shall see what the other GeoView window looks like.
GeoView Map

Click on the 'GeoView – Map' button in the bottom right
hand corner of the Data window. The following window

opens:
In the right hand side of the window are the details of the mapsheet you
selected in the Data window. On the map, one can see the different
symbols that relate to the different object types (i.e. sites, borings, etc).
If some of these symbol elements have identical co-ordinate sets, the
symbols are shown as an invisible spiral in the centre of the point.
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Map Sheet Handling
Viewing the Sites name: Move the mouse to
one of the symbols on the map. The mouse
marker changes first to a hand and then to a text
box that contains the name of the site.
Zooming in: Click hold down the right mouse
key on the map at the centre of the area you
would like to zoom in to. Before the mouse
marker changes to a hand, drag the mouse
downwards (while continuing to press down on
the right mouse key) to the boundaries of your
chosen zoom in area.
Releasing the mouse key causes GeoView to
zoom into the selected area of the map.
Moving the map around: Click on the right
mouse key - the mouse marker changes to a
hand. Dragging the mouse will correspondingly
move the maps position in the viewer. The viewer
position can also be changed using the ruler
panel.
Zooming out: Click hold down the right mouse
key on the map at the centre of the area you
would like to zoom out from. Before the mouse
marker changes to a hand, drag the mouse
upwards (while continuing to press down on the
right mouse key).
Releasing the mouse key causes GeoView to
zoom out of the map.
Mapsheet functions

Select function – This function is selected as standard when
you open GeoView. Clicking on a map symbol when this
function is activated causes the symbol to start blinking,
indicating that the symbol has been selected.
Pressing down on the right mouse key for a short time shows
if there are a number of symbol elements with the same coordinate set.
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A live link is operational between GeoView and the other
application modules. Therefore when you select a site in the
map window, it is also automatically selected in the other
modules where it is registered. So you have the opportunity
to hop straight over to the same site in another module
window using the window menu.
Alternatively, holding down the Control key (CTRL) while at
the same time clicking on the symbol allows you to switch to
the module in which the site has been registered. This
function works even when the module is not already open.

Move function – When this function is selected, you can
move symbol elements around the map simply by clicking on
the element and dragging it to a new location.
Elements with the same co-ordinate set move together, but
only after the Redraw button has been pressed.

Insert function – Selecting this function allows you to place
an element by clicking on the map. After an element has been
placed, a list box appears from which you can select the
element type (i.e. site, borehole, sample or survey). After
selecting a type, another list box where you can select the site
the element is supposed to represent.
Only sites that have been created beforehand can be seen
and chosen from the list box. The map co-ordinates are
automatically inserted into the relevant module during this
process.
Note: You cannot select sites that have already been placed
on the map beforehand.

Remove function – Activating this function gives you the
ability to delete (remove) a site on the map by clicking on it.
Only the connection to the database is deleted, not the actual
site.
Theme group window
To the left is a theme group window with an
oversight of themes and legends with
related symbols.
It can be seen that there is a checkbox for
every theme title. By marking or unmarking
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the checkbox you can select which themes legend symbols are displayed
on the mapsheet.

Redraw Button
It is necessary to click the Redraw button every time you add or remove a
theme in order for the change to take effect on the mapsheet.

Exercise 12






Open the GeoView Data window. Select a mapsheet and a theme
group. Click on the ‘GeoView – Map’ button.
Test the map viewing functions; zoom in and out on the map. Click
themes on and off.
Try and select a site, so that it starts to blink.
Try and move a site to a new location on the map.
Try and select a site while holding down the Ctrl key.

Base Tables for Mapsheet Viewing

Being able to add a mapsheet, make a theme group composed of themes
and legends, e.g. it is necessary to edit the base tables concerning
mapsheet viewing.
In the menu bar, select ‘Base Tables > Common Base Tables’ (- or in ver.
3.0 ‘Base Data > Mapsheet, addresses, e.g.’ . Under the GeoView tab, you
will find 6 sub-tabs which are used to define the mapsheet properties.
The tab folders are: Mapsheets, theme groups, themes, legends, symbols
and map objects. The relationship between the base tables is depicted in
the figure below.

Sites

Mapsheets Theme groups

Map objects / Themes / Legends /

Symbols
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Symbol key:
Site – A site is placed on one or more maps using the ‘mapsheet’
tab folders in the modules - or the Insert tool in the GeoView Map
window.
Mapsheet – A mapsheet is a bitmap file registered in the mapsheet
base table.
Theme Group – Used to define which type of data is viewed on a
particular type of map.
Theme – A number of themes are connected to each theme group.
Themes are defined independently and can be attached to one or
more theme groups.
Map Object – These are special formula’s used to communicate
with the database. For example when you move an element on the
map, the new co-ordinates are automatically updated in the
database.
Each theme has one map object. However a map object can be
used for more than one theme.
Legend – Each theme is created with a selection of legends. Every
legend relates to a symbol which is unique for each site type or for
a special element type or category.
Symbol - There are over 300 symbols in the GeoEnviron program.
Use these symbols when creating legends.
Procedure for editing Base tables
When creating a new theme group with a number of connected themes
and legends we advice using the following procedure:



Start creating new themes by choosing which map object to use and
by giving them names
Then create different legends (categories) for these themes and
attach a symbol to all these legends
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Finally create the theme group by giving it name. Then attach the
newly created themes to this group

Base tables for Mapsheets
The ‘Mapsheet’ tab folder defines the maps that can be displayed using
GeoView (you can find a more detailed description of the fields in the
Super User Information manual). The mapsheet window is as shown in
the following figure.

Mapsheet placing - The mapsheet files will normally be on the central
server if GeoEnviron is installed as a multi-user system so that the maps
can be used by other users even when your machine is not turned on.
Picture format – Only pictures of windows bitmap (.bmp) format can
displayed.
Windows Colour Set Up – 16 or 24 bit colour desk top colour formatting
in windows should be selected in order for GeoView to be able to display
correctly (the symbols will display with wrong colours if you have 256
colour palette).
Picture Size - there are also some conditions regarding the maximum
picture size. These are listed below.
Picture size for 16 bit Windows screen set-up:
A 16 bit colour bitmap can be up to 10Mb in size.
A 256 bit colour map can be up to 5 Mb (the symbols 16 colours palette
should be contained in the 256 colours and preferably be
positioned at the top of the palette).
Picture size for 24 bit Windows screen set-up:
A 24 bit colour bitmap can be up to 10Mb.
A 16 bit colour bitmap can be up to 6,66Mb.
A 256 colour bitmap can be up to 3,33Mb (the symbols 16 colours
palette should be contained in the 256 colours and preferably be
positioned at the top of the palette).
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Base tables for the Map Object
New map objects can
be added to the program using the map
object tab folder. A
map object is a small
program that provides the pathway to a
selected table within
the database and
connects this with a theme.
This manual will not go deeper into how map objects are defined as this
requires in depth knowledge of SQL and GeoEnviron database structure.
We will instead look at map objects that are
program. There are a total of 7 map objects
templates when you make a new theme. Four
Contaminated Land Module while the rest relate
Samples.

already set up in the
that can be used as
of them relate to the
to Borings, Survey and

All map objects select and grab data on the basis of 4 fields in the
database: A name field, a value field, an X co-ordinate and a Y coordinate. Data are collected from different places in the database
depending on the map object. This is further described in the following
table.
Map Objects
Site
type
Name
Waste Disposal
Type

Activity tp/site

Site area

Borehole type
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Functions and Fields

Gets: Entries from all the sites modules.
Funktion
Fields: Site name, site type, x and y co-ordinates for the
chosen mapsheet.
Gets: Entries from the Contaminated Land module
where the site system type is a waste disposal.
Fields: Site name, waste disposal type, system type, x
and y co-ordinates for the chosen mapsheet.
Gets: Entries from the Cont.L. modules Activity tab
folder.
Fields: Activity name, type, x and y co-ordinates for the
chosen mapsheet.
Gets: Entries from the Contaminated Land module.
Fields: Site name, sites area in m2, x and y co-ordinates
for the chosen mapsheet.
Gets: Entries from the Borings module.
Fields: Borings no., boring method, x and y co-ordinate
for the chosen map sheet.
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Survey type

Sample type

Gets: Entries from the Survey module.
Fields: Survey name, survey type, x and y co-ordinates
for the chosen map sheet.
Gets: Entries from the Sample module.
Fields: Sample number, sample type and x and y coordinates for the chosen map sheet.

Base tables for Themes
You can add new themes using the ‘Themes’ tab folder, after which you
can attach different legends to the theme. All created themes can then be
brought together in a new theme group.
Do the following to create a new theme:







Click on the Insert
button
Give the theme a name
Connect a map object by
choosing from the list
box
Write your comments
Click on the Update button

Base tables for Legends
You create new legends for themes in the ‘Legend’ tab folder. By using
legends you can divide the entries selected by the themes map object
into parts of your choice. For each legend you must attach a distinct
symbol for showing these entries on the map. The tab folder window is as
shown in the following figure.

When you click on the Insert button, a new legend is added to the theme
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that is activated.
Legends different fields:
Theme Field – If you want to attach a legend to another theme, click on
the L button and select the theme in the list box.
When you select a theme, you at the same time select the themes map
object – or in other words the data that will be retrieved from the database. The next two fields allow you to define what will be shown with the
legend. This filtering are made on the 2nd field of the map object, the
value field.
Type Field When you click in this field a list box appears giving 7
selection possibilities:
Enumerated: If you select this set up, you can select only 1 selection
among a number that are displayed in the Internal/Value
fields list box.
Inclusive:

If you select this set up, you can select a combination of
the selections that are displayed in the internal/value list
box (click on the selections while holding down the Ctrl
key).

Exclusive:

Using this set-up you can also select a combination of
selections from the interval/value list box (click on the
selections while holding down the Ctrl key). But the ones
you select you turn off so it will be all the ones you did not
select witch in fact are chosen.

Interval:

You can only select this set-up when the map objects 2nd
field, the value field, is a number (out of the 7 pre-defined
map objects, only ‘Sites area’ fulfils this criteria). If this
option is chosen, the Internal/Value field is divided into
two parts, named ‘value from' and a 'value to’ fields.

Existant:

This set-up will select all the items not included in other
selections.

Non-existant: This set-up is the opposite of the previous as it gets all the
selections in the database that do not have values in the
connected fields.
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Else:

With this set-up you select all the previous set-up options.
Using this set-up means that the contents in the the map
objects 2nd field, the value field, are without meaning when
selecting from the database, cause everything will be
chosen. This set-up is mostly used for picking up entries
not caught by the other filterings.

Interval/Value field. Depending on the set-up in the type field this field
gives you the following options…
 Select one or more items from the list box
 Define an interval in two related fields
 Alternatively the field can be ignored
Name field. This field is used to give a short description of the legend
(max. 40 characters). This is typically the name of the item shown.
Sort field. This field is used to define a filtering order for the legends
within a given theme. This field is important as the selection process is
sequential. If a type is chosen for one legend, it cannot be chosen for the
next. If for example you would like to use the ‘Else’ function to retrieve all
entries that have not yet been selected by the other legends, then the
Sort number for that legend should be higher than in the other legends.
If it is not, the ‘Else’ function with retrieve all entries leaving nothing for
the subsequent legends.
Symbol field. This field is used for attaching a distinct symbol to the
legend. If you click on the L button you will see a list box from which you
can see the available symbols and make your decision.
Base tables for Symbols
You can add new symbols to
the system using this tab
folder, should it be necessary.
The programme is delivered
with over 300 symbols with
different colours and shapes.
The base tables window for
symbols after clicking on the Retrieve button is shown on the right.
You can design your own symbols with the help of a drawing program i.e.
Paint, Paint Shop Pro, Photoshop etc. The symbol should be 10*10 pixels
in size and have 16 standard palette colours with a white background. It
should be saved as a bit-map format.
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Tip: You can use the following method if you want to design a new
symbol.






Open a drawing program and retrieve an existing symbol (this
ensures that the colour and size settings your new symbol are
correct). If GeoEnviron is installed as a multi-user application, the
symbols will reside upon a server. (you can see the path to it by the
side of a symbol in the base tables window for symbols).
Save the file under a new name (so you do not overwrite the
original symbol) in the same directory.
Edit the existing symbol or draw a new one using the existing
palette.
Save the file when you are finished.

New symbols can be added to the system in the base tables window in
the following way:







Right click in the ‘pathway to bitmap’ field and select ‘Copy’
Click on the ‘Insert’ button
Click in the new empty ‘pathway to bitmap’ field
Right click and select ‘paste’
Edit the file name in the inserted pathway, so it is the same name as
you gave to the symbol
Click on the Update button

Base tables for Theme Groups
In the Theme Group tab folder, you can create new theme groups and
attach themes to them. The window is shown below:

Themes are attached to Theme Groups in the following way:




Click on the Retrieve button to see the existing theme groups
Click in the top most name field of the theme group you would like to
add a theme to
Click the Insert button. A new row appears under the active theme
group and the cursor moves to the theme column
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Click on the L button to the left of the Theme field and select a theme
from the list box
Click on the Update button to save the changes

The following describes how you create a new theme group and attach a
theme to it:








Click on the Retrieve button to see the existing theme groups
Click in the top most name field of the theme group you would like to
add a theme to
Click the Insert button. A new row appears under the active theme
group and the cursor moves to the theme column
Click new Theme Group and type in a name for the Theme Group you
want to create
Click on the L button to the left of the Theme field and select a theme
from the list box
Click on the Update button to save the changes
Attach more themes to the theme group using the method described
above

The next time you open the GeoView data window, you will see that the
new theme group you have created amongst the list of theme groups
that appear in the list box.

Exercise 13



Try creating a new theme with a fictitious name.
Attach different legends to the theme and add symbols to the legend.

Photographs
The Photo archive can be selected by means of the tool bar and
the shown icon. You can also select Photographs by means of the
menu item: ’DocumentationPhotos’.
Using the Photographs utility, it is possible to register photographs,
technical drawings and other images against a site or a survey. It is also
possible to register images as unattached items in the image archive
database.
The Photo Window is displayed below:
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The Photo Window has two modes:


Sites Mode - the window is attached to a site or a survey.



Archive Mode - all registered images are accessible.

The Site Mode

The photo window automatically opens up in site mode. This means any
photographs attached to the site that is active in the contaminated land
module will be displayed when you open this window.
Clicking the Insert button when in site mode you will automatically attach
a new image to the active site. You will notice that the field ’Site’ is
automatically filled in.
This functionality is available in the Contaminated Land, the Boreholes,
Surveys, PPC, Agriculture Module, Water Catchment Module and the
Tank Register Modules.
Archive Mode

Clicking the ’Retrieve All’ button at the bottom right puts the system into
archive mode. The program retrieves all the images registered in the
database.
You can page through the images in the archive using the scroll to the
right of the window. You can select for the images for sorting by means
of the buttons at the top left in the window (either by name, site id or
survey id).
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Handling Photographs

Adding a photo
When you wish to add a photo, do as follows:


Click the Insert button (the window is cleared of contents)



Enter a name for the photo in the field ’Photo’



Fill in the fields ’Photographer’, ’Description’ and ’Data for
Photo’ – note that these fields are optional.



Click the text button ’Path Name’ and click your way down
through the folder structure and find the image you wish to register



Click on the file name of the image and select Open. The field is
now filled in with the selected document path, and the image is
displayed to the right in the window



Click the text button ’Site’, if you wish to change/add the site
attachment



Click the text button ’Survey’, if you wish to attach the image to a
Survey from the Field Survey Module



Click the text button 'Source’, if you wish to indicate a literature
source



Click the Update button to save your data

When you update, the photo receives a unique number in the image
archive. This number is shown in the field at the top left in the window.
The images/photographs you can attach can either be in black and white,
in range of grey or in colours, but the field type must be *.bmp (Windows
bitmap) – any other image formats must be converted first by means of
an image processing program.
Deleting a Photo
When you wish to delete a photo from the archive, do as follows:





Find the photo you wish to delete
Click in one of the fields of the window (to select the photo)
Click the Delete button
Click the Update button

Making a Query
The procedure for performing queries for images in the photo archive is
the same as previously described. All but the 'Path Name' of the
accessible fields can be selected when querying.
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How to zoom in/out and move image sections
You can zoom in and out of a photo by holding down and dragging the
right mouse button on the photo section that you wish to zoom in or out
of.

Exercise 14




Open the Photo window and find out what images are stored in the
photo archive by clicking the button ’Retrieve All’.
Try out the sort functions, and query for a photo.
Try adding a new photo to the archive.

Information Sources
Information sources can be selected by either by means of the tool
bar icon shown adjacent or from the menu item:
’DocumentationSite Information Sources’.

When you select Information sources, the window above opens.
This utility provides the possibility of referring to literature sources, which
have relevance for the active site. If no literature sources have been
attached to a site, the window will be entirely grey – i.e. no fields will be
visible.
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Adding Literature Sources

You add an information source in this way:


Click the Insert button



Click the text button ’Source no.’ and select a literature source
from the list box



If necessary add supplementary comments in the field
’Comments’



Click the Update button

You can insert an unlimited number of information sources and they will
all be attached to the main record that was active in the module when
you selected the 'Site Information Sources’ menu item. If you add more
than one information source to a site, a scrollbar will appear in the right
hand side of the window which you can use to select the data you wish to
view.
Literature Sources Base Tables

If the literature source you wish to refer to does not exist among the
literature sources in the list box, you have to add it in base tables on
literature sources. This is done by means of the menu item:
’InfoBaseUser Defined Topics’ and the tab 'Sources'
A window that looks like this opens up (- after clicking the retrieve

button):
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Here, you click the Insert button, fill out the fields (or just some of them)
and end by clicking the Update button. The fields ’Abbr. Name’ and
’Topic No.’ are required.
The available topics are defined in the topics folder. Each topic is
attached to a group defined in the topics groups folder. You can add as
many topics and groups as required. When adding, you use the same
procedure as described above. But please pay attention to the following:



When you wish to add a topic group, use the list box ’Topic Group
no.’ to view the topic groups that already exist. Then close the box
and type create a new Topic Group number in the field.



To see the existing topic names, use the 'Topic Name' list box. Again
as above, when inserting a topic, type a new name into the field.



Open the Contaminated Land Module (or one of the modules you may
have in your setup) and select a site/main record.



Then attach an information source to this site/main record and add a
few comments.



Create a new literature source under the menu item ’InfoBaseUser
Defined Topics' and the tab 'Sources’.

Exercise 15
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Now also attach your newly created literature source as an information
source to the site/main record.
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Assignment 5
Purpose: To obtain knowledge of how to use the additional
utilities



Open the Contaminated Land Module and create a new(fictitious) site.
You only need to fill out the fields Site Id, Name, Current Use and Site
Type in the Registration Casement. Remember to click the Update
button when you have entered the information.



Close the module window or select a different site.



Open GeoView. In the data window you select a mapsheet and the
theme group ’Mapsheet’. Then click the button ’GeoView – Map’.



In the GeoView Map window you select the mapsheet function ’Insert’.
Now click somewhere on the map. In the box (’Select Map Object Type’
you select ’Site’ and in the box) ’Select Site’ you will find the site that
you have just created.



The inserted site will now blink on the map. But its symbol on the map
is not the right one yet, so click the ’Redraw' button.



Now select the mapsheet function ’Select’, and while pressing down the
Ctrl-key you click on the site you have just inserted on the map. The
Contaminated Land Module will then appear on the screen, and the site
is now also selected here.



Click the tab 'Mapsheets' of the Contaminated Land Module. When you
placed the site on the map, the selected mapsheet and the x- and y coordinates of the site were automatically inserted here.



Click the tab ’Activities’ and add 3 different activities under the top part
of the tab. You only have to fill out the fields Activity Id/Name and
Activity Type. Remember to click the Update button after entering each
record.



Now go back to the GeoView Map window and click the button
'Redraw'. The newly entered activities will now also appear on the map
– next to the symbol, which you inserted before.
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Window Grouping
In this chapter we will look at the relationship between open windows
and modules.

Grouping of Windows
GeoEnviron is provided with a function that automatically attaches
certain window types to a group. The windows are affected:
1. All open module windows
2. All open documentation windows – i.e.
information sources, photographs, mapsheets
The group attachment occurs when these windows are opened. A
number showing the group the window is attached to is displayed at the
end of its title in the module title bar and under the window menu (see
below):

You can see the group each
window is attached to in the
Window menu.

Rules for Group Numbering

There are certain rules governing how group numbers are assigned to
windows. The main rule is that a new window will have the same number
as the window that is already active.
If a similar window already exists in the group, or if the active window
does not have a group number (because it is not one of the types
mentioned above), a new group will be created.
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Window Grouping and Data Exchange

Windows in a group can communicate with each other internally. In this
way some windows can send information, while others can receive
information. Some windows can do both.
The internal communication between windows is of great importance.
This internal communication means that when you retrieve data from one
window, the other windows in the group will automatically trace the
same data – provided they have it; two different modules connected to
the same group will not necessarily have the same base tables.
However, the whole system of data exchange via window grouping is
designed primarily to function between modules and additional utilities
and not necessarily across modules – one reason being that the different
modules are often used by different departments. But it will work in cases
where the base tables are the same.
The modules that currently support window grouping are:
- Contaminated Land
- Tank Register
- Industrial Risk

- PPC (Industry Inspection)
- GeoMap

Although other modules will also receive a window group number, this
functionality is not yet fully implemented.
How to use the Window Grouping

Consider the following situation:
 You have started up the program and you select to enter the GeoView
data window where you select a map and a theme group
 Then you click the ‘GeoView – Map’ button and enter the GeoView
map window
 Here you form a view of the area on the map, then you click on a site
which then flashes
 Now you wish to take a look at the data of the selected site so you
select to open the Contaminated Land Module
 The window of the Contaminated Land Module will now appear on the
screen and it will automatically have found the data of the selected
site
 After going through this data you want to see if there are any
photographs of the site, so you open the photo window
 The photo window will now appear on the screen with a photo of the
site
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 Afterwards you wish to see the accessible literature sources for the
selected site, so you open the Information Source window
 The Information Source window now appears on the screen with a
reference to a literature source
 Now you wish to look at a different site, you return to the sites
window via the Windows Menu
 In the Contaminated Land Module you select the new site and look at
its data
 But you also wish to see where this site is located on the map, so once
again you go to the Windows Menu and select the GeoView map
window
 The GeoView map window appears on the screen and the newly
selected site flashes in the window
Note, the last point is true only if the newly selected site has been placed
on the map selected in GeoView.
More Open Windows

We mentioned earlier that a maximum of 9 windows can be open at any
one time in the program. However, in certain cases it may be practical to
have more than one copy of certain modules open at the same time. The
table below shows you the number of copies of different module and
documentation windows that can be open at any one time:
Module Windows
Overview of Sites
Contaminated Land
Tank Register
Industrial Risk
PPC (Industry Inspection)
Surveys
Boreholes
Samples

Copies
1
2
2
2
2
2
2
2

Module Windows
Monitoring
GeoEnviron Calendar
GeoMap
CLPG

Copies
2
1
1
2

GeoView, Data and Maps*
Photographs
Information Sources

2x2
2
2

* Both windows in GeoView have to be open in order for you to work with
the maps – so if you close the data window, the map window will be
closed as well.

Exercise 16




Open the Contaminated Land Module and select a site.
Then open the module Tank Register.
Notice that the same site has been selected here.
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Module windows, window groups and GIS

It is important to be aware of that when integrating between a
GeoEnviron module window and an external GIS program (or the internal
GeoMap GIS module) the transfer of data is always carried out within a
certain window group. Cause when a module is opened in a second copy
this window is always attached to another window group the first
window.
The window group the GIS integration program or the module is
attached to depends of the order in which the program and the module
are opened. Attachment to a window group is carried out after the
following principles:
When GeoEnviron is started and then the GIS program/module is
opened:
MapInfo:

At start-up the MapInfo Integration automatically
will be attached to the same window group as the
active module window in GeoEnviron. The attachment will be displayed in an information box.

ArcView/ArcGIS:

At start-up the ArcView or ArcGIS Integration also
automatically will be attached to the same window
group as the active module window in GeoEnviron.
But here you will not get any information about the
attachment.

GeoMap:

At start-up the GeoMap GIS module automatically
will be attached to the same window group as the
active module window in GeoEnviron. The window
group no. of the attachment is displayed in the
module title bar.

Please Notice! If the active window in GeoEnviron is a window without
any window group attachment (this is the case for base table
windows, report windows, InfoBase windows plus all windows from
the 'System Adm.' menu), then the GIS program/module is assigned a
new window group no. one level higher then the already used
window groups in GeoEnviron. This means that no data will be
exchanged with any of the open module windows in GeoEnviron!
When the GIS program is started and then GeoEnviron is opened:
MapInfo/ArcView/ArcGIS: At start-up these GIS Integrations will make an
attachment to window group 1. Information about
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the attachment will be displayed in an information
box immediately after GeoEnviron is started.
MicroStation:

The MicroStation Integration will be attached to the
same window group as the active module window
in GeoEnviron, because the attachment is postponed until a selection call of one or more objects
is made from the GIS program to GeoEnviron. The
attachment is displayed in an information box.

When the GeoMap GIS module is started and then other modules are
opened:
When the GeoMap GIS module is started it will make an attachment to
window group 1. Other modules subsequently opened will be attached to
the window group 1 as well, as long as each module is only opened in
one copy. In all GeoEnviron modules the window group attachment is
displayed in the form of a number in module window title bar.
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The InfoBase
In this chapter we examine the InfoBase tools. These consist of:


The Hazardous Chemicals database, which contains information
on over 1000 hazardous chemicals



The Remediation Technologies database – contains information
on various remediation technologies



The Industry Profiles database in which the history and
contamination related events of the different industries can be
described, and



User Defined Topics database in which various types of user
specified information can be created and stored

The InfoBase as a Tool

The InfoBase is a knowledge base designed for holding a variety of
technical information. As such it can serve as a valuable decision support
system providing assistance to case officers in their day to day work.

The Hazardous Chemicals Database
You can access the Hazardous Chemicals database by means of the menu
item: 'InfoBase  Hazardous Chemicals'
InfoBase contains facilities that allow you to register new, or search for
information on existing chemicals. On delivery, the chemicals database,
contains information on over 1000 chemicals that can be of assistance in
dealing with cases of soil, air, ground water and surface water
contamination. This information has been compiled from various sources,
e.g. CD-ROM databases, scientific Internet pages, specialist books, trade
journals etc.

Data Windows in the Chemical Database

As you will see from the figure below, the hazardous chemicals database
window consists of a main data window, containing a general description
of the substance and a number of tabs intended for holding various
types of information on the substance.
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If you click on the Retrieve button, you will notice that the main data
window changes into an overview window, in which you can select from a
list of substances.
The addition of new chemicals to the database is effected in the same
manner as described above for other module program windows.

Tabs in the Chemical Database

You will notice that the ’Properties’, 'Handling’ and ’Alternative
Classification’ tabs contain rigidly defined data entry fields while the
remaining tabs contain mostly flexible code and free fields (as shown
below). Each tab can contain a number of records.

In the figure above, the top of the tab consists of a title line, where the
subject title is selected from a list box.
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The field below is a free entry field which is linked to the subject title. This
means that the subject title cannot be changed once text has been
entered into the text field.
At the far right hand side of the tab, it is possible to indicate a literature
source for the entered text. The literature source is also selected from a
list box. If the literature source you wish to refer to is not found, you can
add it via the base tables (c.f. the paragraph Base tables for Literature
Sources).
Entering Data in the Tabs
If you wish to add a new record to a tab, click anywhere in the tab and
then click the Insert button. A new record, which can be filled with data, is
now inserted.
Remember to click the Update button when you have finished entering
or changing data.
Base tables in the Chemical Database

Under the menu item ’Base TablesContaminant Risk Scores’ you will find
3 base tables that are linked to the chemical database. These tabs are
used to assign risk scores to chemicals.
The Chemical Groups Tab
The ’Chemical groups’ tab, displayed below, is used for the classification
of chemicals into different groups. This classification can also be carried
out at the top of the main data window in the chemical database by
means of the ’type of substance’ text button.
Please note that the ’Group Id’ text button is only used in order to see
existing groups. Otherwise, records are added under this tab in the same
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way as in all other base table windows.

The Chemical Risk Scores Tab
The purpose of this tab is to store chemical risk scores that can be used
for the purpose of site prioritisation. This tab is an extension of the
chemical database. Only substances that have first been created as

records in the chemical database are visible in this tab.
The procedure when entering data also differs slightly in this tab:







Click the ‘Find’ button and then the text button ’Substance’
Make a selection from the list box, which contains a list of all
registered substances (the seq. no. of the substance is then shown at
the top of the window)
Click the ‘Retrieve’ button (the name and Cas no. of the substance will
now also be shown in the window)
Use the text label buttons to enter risk scores into the relevant fields
Click the Update button

Instead of clicking the text button ’Substance’ you can also indicate a
query by using wild cards in the name field (e.g. ’like %methyl%’ - see the
chapter on Data Entry). You can execute the query by clicking the
Retrieve button.
This base table tab also differs from the others in that its fields link up to
base tables, which is defined
elsewhere - under the main
menu items:
The Chemical Headers Tab
The ’Chemical Headers' tab
shown opposite is used to
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define the options available in the code fields in the tabs. On delivery the
program contains a number of lists. You can continue to use these lists or
define new ones.

As you can see in the figure above, the listings are set up as numbered
groups. Each tab in the Chemicals Database is numbered. This number
should be used as a prefix the code field id of each listing. The tab
numbering is shown below:
Number Code Tab
2
Trade Names
4
Flammability
5
Health Risk
6
Regulations
7
Target Values

Number Code Tab
8
Degradation
9
Emergency
10
Miscellaneous
11
First Aid Info

Each prefix is usually followed by a full stop and another number (– e.g.
5.3).
When you wish to add a new listing to a tab, do the following:










Click the Retrieve button to get an overview of the listings already
created
Find the number code of the tab in the table above
Click in the field below the last listing under the relevant tab group
Click the Insert button – a new line will now be added
Type the number code of the tab plus a full stop and give your
subject heading a higher number than the previous subject title in the
text key field.
Type this number code again plus your subject title in the label text
field
Enter ’UK’ in the language field.
Click the Update button
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Please Note! A code listing cannot be deleted directly if it is used in a
tab in the chemical database. It can only be removed when it is not
referred to anywhere in the program. Therefore you will need to delete
the reference to the code listing in chemicals database before deleting
the code listing in the base table.
You can, however, alter a listing at any time. The chemicals database will
be updated.
Please Note! If you have changed a subject title in base tables you
cannot see this change under the tabs of the chemical database until
you have refreshed record.

Exercise 17


Try adding a new substance (it may be fictitious) in the chemical
database and add different data under the tabs.

Remediation Technologies
You can select Remediation technologies by means of the menu item:
'InfoBase  Remediation technologies'
The 'Remediation technologies' is structured in such a way that it is
possible to compare the different remediation technologies. On delivery,
the database contains some information on remediation technologies.
However the user has the possibility of updating this data or
supplementing it with further information.
The preloaded information is based on information obtained from ”The
US EPA Reference Guide: Remediation Technology Screening
Matrix”. However, it is important to note that the descriptions and
recommendations are only advisory, as local conditions as well as other
factors may limit the efficiency and application of the technologies. This
reservation also applies for the stated prices, as they refer to an American
price levels from the mid nineties.
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Tabs in the Remediation Database

The window has 5 selectable tabs. The tabs titled Remediation Techn. and
Rem/Contam hold the information on the technologies while the others
define the contents of the former
The window looks like this:

The Remediation Techniques Tab
Using the Remediation Techniques tab (see the display above) the
different remediation techniques are defined by name, type, description
and rating levels of the technique. It is also possible to attach an external
document to the technique in a document path field.
The tab Rem./Contamin.
The tab Rem./Contamin. provides you with an overview of which chemical
groups are treatable by a specific method. The window looks like this:

Version 6.0, 1st Edition UK, July 2008

- 117 -



The InfoBase

GeoEnviron 6.0

The different remediation techniques are categorised according to the
remediation type, so when you scroll down using the scroll bar you will
see that the contents in this heading field change.
The chemical groups in the right side of the window are retrieved from
the base tables of the chemical database (see the paragraph on ‘base
tables on the chemical database’ if you wish to create new chemical
groups). The techniques in the column ‘Technology’ are retrieved from
the previous tab.
The headings in the ‘Remediation types’ field are automatically generated
when attaching the different remediation techniques to a remediation
type (see the previous tab). This means that when you have added a new
remediation type in the tab ’Remediation types’ it will not be shown as a
heading in the tab ’Rem./Contamin., until it has been attached to a
remediation technique and this technique has been added in the window
and coupled with a chemical group.
So your options in the tab ‘Rem./contamin.’ are either to attach new
chemical groups to existing techniques or to add new techniques
(defined in the tab ‘Remediation Techniques’) and then attach chemical
groups to them. Regardless of the chosen option, the procedure is the
same:







Click any field in the window
Click the insert button. A new line is inserted
Click the text button ‘L’ left of the ‘Id’ field and select a remediation
technique in the list box
Click the text button ‘L’ left of the ‘Chemical Group’ field and select a
chemical group in the list box
Click the Update button
Click the Retrieve button. The contents of the window are now sorted
by remediation types and remediation techniques

The Remediation Types Tab
This tab allows you to add new remediation categories, in which the
individual remediation techniques can be grouped. Records in this tab
are added in the same way as in most other base tables windows. The
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window looks like this:

The Rating Codes Tab
The Rating Codes tab looks like this:

This tab is used to define the selectable items that appear in the
Dropdown code fields in the ’Rating Levels’ column in the ’Remediation
techniques’ tab. Records can be added to this window in the same way as
in most other base table windows.
The Tab Rating Levels
The Rating Levels tab is designed as a kind of look-up table and a guide
for reading and using the rating codes (from the previous tab) in the
rating fields in the tab ’Remediation Techniques’.
The tab looks like this:
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The tab is structured so that each record matches the title of one of the
fields from the rating level column of the tab Remediation techniques.
The 6 text windows specify the meaning of the field and elaborate on the
5 rating levels.
The 5 ’Rating Level’
windows specify the use
of the 5 rating codes. This
chart shows how the
levels and codes correspond:

Rating levels
Rating Level I
Rating Level W
Rating Level Av
Rating Level B
Rating Level Na

Rating codes
Inadequate information (4)
Worse (3)
Average (2)
Better (1)
Not Applicaple (5)

As mentioned, the records predefined in the tab match the
Dropdown code fields in the rating
level column of the Remediation
Technique tab. In this way, a rating
code can have different meanings
depending on which field it is used
in. Records and fields match each
other in the following way:

OCO
TI

Overall Cost

Time to complete Cleanup

MC Minimum Contaminant Concentration Achievable
CA Commercial Availability
SR System Reliability / Maintainability
AW Awareness of Remediation Consulting Companies
These two are not defined

Industry Profiles
You can view all the Industry Profiles via the menu item:
'InfoBase  Industry Profiles'
Industry Profiles is a knowledge database containing information on
industrial processes and their potential contaminants. This information
has been taken from the DOE Industry Profiles.
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The Industry Profiles Database contains one selectable tab/data window
which is displayed below:

When delivered, the database contains 52 Industry Profiles. This
information can however be added to. You add a new empty record by
clicking the insert button. Select an industry type from the list box that
appears after clicking the ’Industry Type’ text button. You can add new
industry types to the list box under the base table menu item:
'Base Tables Contaminated Land' and the tab 'Industry Types’
In the field ’Time Period’ you indicate the time period you wish for the
description to cover, and in the field ’Sort. Key’ you enter a whole number
from 0 to 9999. This field will determine the sequence in which the
different records are shown under the selected industry.
The field 'General Description of Industry', can be used to add a general
description of the industry and it’s history. You can enter more specific
data on the relevant processes that formed part of the industry in the
Processes, Raw Materials, Products/Wastes and Potential Contaminants
fields.
When having filled out all the fields in the window, click the Update
button.

Exercise 18


Examine the 5 tabs in the remediation database to get a general idea
of how to use it.

Version 6.0, 1st Edition UK, July 2008

- 121 -



The InfoBase

GeoEnviron 6.0



Examine the different fields in the Industry Profiles database. Try
adding a new record here.

User Defined Topics
User Defined Topics can be selected by means of the menu item:
’InfoBaseUser Defined Topics'
Userdefined Topics is again a knowledge database, designed to contain
all types of information that may be relevant for the use of GeoEnviron.
The database structure is hierarchical and has three levels (topic groups,
topics and infosheets).
The database is delivered with a few infosheets. The master window in
the User Defined Topics database is displayed below:

Tabs under Userdefined Topics

The window in the database Userdefined Topics contains 4 selectable
tabs at the top. The ’Infosheets’ tab is the most central, as this is where
you enter information into the database.
It is structured such that every infosheet created must be linked to a
topic, which must in turn be linked to a topic group.
As many infosheets as required can be attached to a topic, and an
infosheet can consist of many pages.
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The ’Sources’ tab is used for creating literature sources. It also uses the
tabs 'Topics' and 'Topic Groups' as all literature sources created must be
attached to a topic.
This tab is described in more detail in the paragraph: ’The Additional
Utilities  Information Sources  Base Tables on Literature Sources’.
The Infosheets Tab
Adding an infosheet to the 'Infosheets' tab is done in the following way:









Start by clicking the Insert button
Select a topic from the list box that appears when clicking the 'Topic'
button.
Click in the field ’Infosheet’ and indicate an infosheet number. Then
click the field ’Page no.’ and indicate a number for the page - both
numbers must be in the range from 0 to 999999999
Click in the field ’Title’ and give the infosheet a name
Click in the text field below and enter the data to be contained in the
infosheet. (If your text exceeds the size of the data window, a
scrollbar will automatically be attached at the right side of the
window)
When you have finished your data entry, click the Update button.
Please Note! All but the ’Topic’ field can be used as a query criterion
when performing a query.

The Tabs Topic Groups and Topics
Topics are linked to topic groups. If the available options do not match
your requirements, you can add to both categories under their respective
tabs. Use the same approach for adding as when editing base tables.

However, please note that:
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Adding a topic group - the list box 'Topic Group No.' - should only be
used for viewing the existing topic groups. After viewing the topic
groups, close the list box and type in a number higher than the last
number identified in the list box.

•

Try adding a new infosheet in the database ‘Userdefined’ Topics

Exercise 19
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Assignment 6
Purpose: To obtain knowledge of how to use the InfoBase tools



Open the chemical database. Try to find some information ’Aluminium
Oxide’.



Select the base tables for the chemical database by means of the menu
item: 'Base TablesContaminant Risk Scores' and the tab 'Chemical
Headers in the Chemical Database’. Here, try adding some new subject
headings to some of the tabs of the chemical database.



Return to the chemical database and add a new (if you wish, fictitious)
substance to the Registration Casement of the database.



Under the tabs, in which you added new subject headings, you now
select these headings and enter data into them.



Close the chemical database and open the remediation database
instead. Using the tab Rem./Contamin., identify the substances that can
be treated with the remediation technique ’EPA-BR Bioreactors’. Then
find out what the technique consists of etc. by means of the tab
Remediation Techniques.



Close the remediation database and open the industry profile database.
Now add a new record, select an industry type and enter information
into all fields.



Then open the database user defined topics. Under the tab Topic
Groups you now add a new overall topic group, and under the tab
topics you add one or more topics attached to this topic group.



Under the tab Infosheets you finally add one or more infosheets
attached to the newly created topics.
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User Administration
In this chapter we examine the ways in which you can set up users along
with their individual access rights.

About User Administration
GeoEnviron is equipped with a user administration system, which makes
it possible to grant and limit the access rights for users in different ways.
The user administration system operates at two levels. On one level, you
can grant the individual user access rights to the specific tables within the
database. On the other level, specific sites can be classified into different
categories – e.g. according to level of confidentiality or in terms of
department responsibility. These classifications can also be applied to
individual users.
Table Privileges

The way in which table level administration is managed is summarised in
the following:
Users with ID and personal password are created.
The newly created users are attached to the existing user groups or
new groups are created and the users are attached to them.
The newly created user groups are granted table privileges. This is
done separately for each individual table in the database. Privileges
for reading, updating, adding and deleting - or all of them - can be
granted.
The display on the next page shows you the window, in which table
privileges are granted.
Only users with database administration rights can grant privileges to the
different user groups and users.

Version 6.0, 1st Edition UK, July 2008

- 126 -



User Administration

GeoEnviron 6.0

All users have the opportunity to
alter their passwords. This is done as
follows:









Select the menu item: ’System
Adm.User Adm’ followed by
‘PrivilegesUser Maintenance’;
this opens up a new dialog.
Click on your username in the
’User ID’ box.
Click on the ’Modify’
button.
Enter and re-enter your
new password in the
new dialog box
Click the OK button
Click the OK button
again to come out of
the ’User Maintenance’ window

Granting rights on a Microsoft SQL Database

Creation of users and granting of table rights can only be done from
within the GeoEnviron program when using a Sybase SQL Anywhere
database. On a Microsoft SQL database these things have to be done
within the enclosed 'Enterprise Manager' program. (For a description of
the use of this program we refer to the enclosed documentation.) On a
Microsoft SQL database similar user groups as them in a Sybase SQL
Anywhere database will already be created.
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Classifications

The classification system is designed for large multi-user setups, where a
number of departments are using the same database. The classification
system makes it possible to limit the access of individual users to read,
edit, add or delete sites of other departments/users.
Regardless of the type of database - Sybase SQL Anywhere database or
Microsoft SQL database - the set-up of the classification system can be
done from within the GeoEnviron program by following this guidance.
The classification system works independently of the table privileges. This
can be outlined graphically in the following way:
First, the different classification
classification system is activated.

categories

are

created

The

Users are created in the system.
Different user groups are created. Each individual user group is
granted privileges to all the defined classification categories - each
category can receive reading privileges, typing privileges (allows you
to read, edit, add and delete data) or no privileges at all. Moreover, a
category can be selected as standard when creating new sites.
Finally the users are placed in the user groups. A user can only be
attached to one group.
Newly created sites are automatically attached to the classification
category that was selected as standard when it was created.
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If, as a user, you hold write privileges to more categories and no standard
category was selected when the user group you are in was created, you
will be asked to select a classification category when creating a new site.
If you hold typing privileges to more categories, you can always change
the classification category of a site by means of the menu item ’System
Adm.ClassificationClass. Change’.
Please Note! Only users with classification administrator privileges
can grant privileges to different user groups and users
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The Help System
This chapter examines the on-line help system that comes as part of the
GeoEnviron base module. The on-line help system can be useful in
situations where you need help on some of the more general functions of
the system. (The on-line help is a compressed version of this manual).
This chapter provides you with a description of how to use the help
system.

The On-line Help
The on-line help can be opened up via the tool bar and the
shown icon
It can also be opened up using the menu item: ‘Help|Help Topics’
The Help Topics window is now popping up. It looks like this:
The help system contains
a long list of books (classified by grade of difficulty and by topics) with
detailed
information
about the use of the
program.
Especially the use of
GeoEnviron base program functionality is
thoroughly
described
here.
The same is the matter
when it comes to the
general use of the
modules.
You should not expect to find detailed information on the more specific
use of the individual modules in the on-line help system.
Furthermore, we cannot guarantee that the latest program adjustments
have been added to the on-line help. It is a lot more likely that you will
find these adjustments described in the user manual or in the course
material.
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Using the On-line Help

As you can see at the picture above
the window 'Help Topics' and the
tab ’Contents’ consist of a list of
books. Double clicking at these will
open the book, showing the various
chapters of the book.
Double clicking at one of the
chapters (or selecting the chapter
and clicking at the View-button) will
open up a new window - the text
window - showing the selected
chapter.
GeoEnviron contains as standard
a typical Windows on-line help
system.
The
system
uses
hypertext links to navigate
around the entire document. The
cursor changes into a pointing
hand when you place it on the
underlined hypertext.
You can return to the previous
pages by clicking the ‘Back’ button on the help sub-menu. Alternatively,
you can always return to the
table of contents by clicking on
the ‘Contents’ button.
Another principle is the
pop-up messages that can
be called everywhere a
word is underlined by a
dot-and-dash line. Clicking
at such a word will open a
little box containing a short
descriptive text.
Close the box again by
clicking the mouse.
You can change the display
size of the fonts in the help
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text window by selecting the menu item ‘Options|Font’ and clicking Small,
Normal or Large.
If you wish to print the contents of the window, click on the Print button
(or select the menu item ‘File|Print topic’). The whole book containing the
selected chapter will then be printed.
Clicking at the 'Index' button brings you back to the 'Help Topics'
window. This window contains 3 tabs, but this time the second tab - the
Index tab - is selected:
In the ’Index’ tab you find a
reference index. The topmost
field is used to enter the
name of the topic you are
interested in. If the word
exists in the index, it will be
highlighted in the box below.
If the word is not included in
the index, the closest match
will be highlighted instead.
Alternatively, you can also
scroll down the list and
select an
index entry.
Clicking on the ‘Display’ button displays the topic page in the text
window.
The ’Find’ tab allows you to
perform searches for particular topics. The top field is
used to enter the topic you
wish to search for. (If
entering more words then
separate using space). The
search facility is non case
sensitive.

The middle field (no. 2) is a
preliminary list of words in
the help topics file that
correspond to what you have
entered. If the box is empty,
the indicated word does not exist in any Help topic.
You can narrow down your query by pressing down the Ctrl key while
you click on the most relevant words in this box. (With the button ’Find
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Similar…’ you can also query for Help topics related to those you have
highlighted as relevant for your query.)

The third field lists Help topic titles that contain the words or
expressions you entered. If one of the titles appears to have the
information you are looking for, click on it to view the information.
Alternatively, you can check the box next to the subject topic and then
click the display button. This is a useful way of keeping track of the
subject titles you have looked at.

Exercise 20



Familiarise yourself with the Help system by clicking on the various
hyperlinks.
Also try out the index and query facilities.

Context sensitive help files
In addition, it is possible to call your own specially designed, context
sensitive help files from within all the GeoEnviron modules.
A context sensitive help file is a file, designed to give you purposeful help
depending on your focus in a curtain data window or tab.
This means that you can write your own help files, containing information
about what special purpose you have decided for the individual fields plus which fields are mandatory and which are voluntary - especially in
your administration.
The use of context sensitive help files

Pressing the 'F1' function key or selecting the menu item 'HelpContext
Help' while having focus in a data window, will call the context sensitive
help file for that particular module and the information in the help file for
the data window concerned.
For a further description of designing the context sensitive help files and
setting them up we refer to the 'Super User' manual.
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The Sites Overview Module
In this chapter we will take a quick look at how the ’Overview of Sites’
base module works and what it can be used for.
The module is intended to give you an overview of all the different sites
registered in the database, regardless of which module was used to
register them. This means for example that you can quickly obtain an
impression of the number of different site types that are registered in a

particular area.
You can open the module ’Overview of Sites’ via the menu item 'Site
Modules Overview of Sites'.

Description of the Module
The top part of the module consists of a large overview window listing
the different types of sites registered in the database. At the top of the
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overview window you will find a number of column headers (which again
can be used as sort buttons).
At the far right are two buttons which give access to the following
functionalities:
This button is used to transfer the sites in the active window to a
GIS-program (MapInfo or ArcView). This function is only available
when running with the GeoEnviron integration program with the GIS.
Clicking this button opens the report window, showing a list of the
sites displayed in the overview window. Details such as the Site-ID,
Site Name, Address, Postal Code, City and Site Type are displayed:

This

list

be

can

sorted,

filtered

and

exported

via

the

up

pop

menu

(for

further details
on

these

utilities,
refer

to

we
the

chapter
'Standard
Facilities’)

or

printed

by

clicking the Print-button on the tool bar.

Prior to printing, you can enter a header in the field 'Title'.

Close the report and return to the Overview window. You will notice that
all the listed sites have a -button (display-button) attached to them.
Clicking on this button causes the module in which the site is registered
to be opened up displaying the site’s data. Alternatively, this function can
be activated by double clicking on the site details or pressing the Return
or Enter key on the keyboard, when the site concerned has been selected
in the overview window.
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The overview window contains two tab folders:
 A tab containing basic site registration data (fields that correspond to
those in the Registration Casement for the Contaminated Land

Module), and…
 A tab showing the site’s land registry details.

Data in these tabs is replaced when a new site is selected in the overview
window.
At the bottom of the program window - under the tab windows – you will
find the command buttons. You will find that there are only two
command buttons as no data can be entered or altered via this module.
As is the case in the other modules, the Retrieve button is deactivated
when the system is in any mode other than query mode. This means that

you have to click the Find button first if you want to retrieve data.

Performing a Query
You can use the query procedures outlined above to query fields in the
module. In addition to this we have also equipped the module with some
enhanced querying facilities making it possible to perform queries using
a combination of codes or terms in the same field at the same time.
Specific instructions:
 Click the Find button to go into query mode
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 Fill out one or more of the fields with query criteria in the
first empty record in the tab you wish to perform the
query on.
 Right click in one of the fields on the tab and select the
menu item ‘Insert’ from the pop up menu. A new empty
record is now inserted on the tab. A scroll bar will
appear on the left hand side of the tabs signifying that
more than one record exists. Use the scroll bar to
navigate to the new empty record.
 Now fill out one or more fields in the new empty record with your
additional query criteria.
 Repeat the two previous instructions as many times to the extent
necessary.
 Execute the query by clicking the Retrieve button. The site records
matching the entered query criteria are then retrieved from the
database.

Please Note!
When performing a query using multiple fields on the same record,
an AND-phrase is inserted in the SQL generated. This ensures that the
site records that are retrieved match all the query codes/terms
entered in the fields.
When entering multiple query criteria in the same field – on two or
more records – the query in the database will always be carried out
with an OR-phrase. This ensures that all records that are retrieved
match at least one of the entered query codes/terms in the field.
Thus, when you query with two or more records in a single tab, or in
both tabs, both the AND and OR qualifiers are used in the SQL
generated.

These query rules can be simplified as follows:

The Sites Tab

The Land Register Tab

AND
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OR

OR

AND
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The Calendar Start-up Window
In this chapter we will take a quick look at how the ’GeoEnviron Calendar’
base module works and what it can be used for.

About the GeoEnviron Calendar Module
The module is intended to give you an overview of all present tasks
registered in the GeoEnviron database - that is all appointments,
programmed inspections and active cases either recorded with your case
officer code or all case officer codes. The calendar window can be set up
to open automatically after the GeoEnviron program has loaded.
When starting GeoEnviron for the first time, the window is opened by
selecting the 'Other ModulesGeoEnviron Calendar' menu item.

Choose either your case officer code or the 'All' case officer code in the
drop down code field on the top right-hand side of the calendar window.
This makes it possible to view all outstanding appointments/tasks,
programmed inspections, and cases at once.
Check the 'Start GeoEnviron with Calendar' checkbox field if the calendar
window should be opened when the GeoEnviron program is started. The
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options you choose will apply until other options are chosen in the
calendar window.
The 4 data windows of the calendar window

The vertical data window on the left-hand side contains a selection
of menu items of the main menu allowing you to open a number of
windows in GeoEnviron. Clicking on a button (or using the  arrow key
on the keyboard) shows menu sub items. Double-clicking on a menu sub
item (or using the  key on the keyboard) opens the window.
The 'Appointments' data window at the top of the right-hand side
shows your planned appointments/tasks for this period. Appointments or
tasks planned for another period can be shown by choosing start date
and end date of the period in the pop up calendar window attached to
the two date fields.

The 'Programmed Inspections' data window in the middle of the
right-hand side shows your programmed inspections for this planning
period. Inspections programmed for another period can be shown by
selecting this period in the list box.

The 'Active Cases' data window at the bottom of the right-hand
side shows your cases in progress (not closed) that have been started
(received) within a specified interval of years. The expiry date field helps
you track case deadlines. The field turns to red if the case expiry date has
passed. The field turns yellow if the current date is one day before the
expiry date and green if the current date is between 2 and 7 days before
the expiry date.

In all 3 data windows on the right-hand side, each column in the
data window can be sorted in either ascending or descending order by
clicking on the column headers.
Double-clicking on a record (or using the  key on the keyboard while
the record is in focus) causes this particular site to be retrieved in the
relevant module window that opens automatically. The relevant tab
folder is automatically activated allowing you to view information either
on appointments/tasks, inspections or cases registered on the site.
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Shortcut Keys
The following pages will give you a complete overview of the shortcut
keys you can use in GeoEnviron.

Shortcut Keys in GeoEnviron
Command keys
The Update key:

Alt+u

The Insert key:

Alt+i

The Delete key:

Alt+d

The Find key:

Alt+f

Retrieve key (only in query mode)

Enter () or Alt+r

Abort query mode

Esc

The Overview window
Display Overview window (only in Registration Casement) Alt+s
In the Overview window:
A record down or up

Arrow keys  & 

One page down (window viewing)

Page Down

One page Up (window viewing)

Page Up

Go to first record

Ctrl+Home

Go to last record

Ctrl+End

Sorting in first column

Shift+F1

Sorting in second column

Shift+F2 – etc.

Go to records starting with (in active column) Letter or number
Back to Registration Casement
Window Navigation
To next data field

Space

bar

Tab-key

To previous data field

Shift+Tab

Select tabs (more times for different levels)

Ctrl+t

Next tab

Arrow key 

Previous tab

Arrow key 

Shift to next open window
List boxes
Display list box for active code field
In list boxes:
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A record down or up

Arrow keys  & 

One page Down (window viewing)

Page Down

One page Up (window viewing)

Page Up

Go to first record

Ctrl+Home

Go to last record

Ctrl+End

Sorting in first column

Shift+F1

Sorting in second column

Shift+F2 – etc.

Go to records starting with (in active column) Letter or number
Enter

Select record

()

Dd-code fields (Dropdown list boxes)
When the cursor is in the field:
Next Option

Arrow key 

Previous Option

Arrow Key 

Select and go to next field

Tab-key

Menu options
Activate menu (press once)
Then:

Alt-key

The Menu ’File’

f

The Menu ’Edit’

e

The Menu ’View’

v

The Menu ’Base Tables’

a

The Menu ’InfoBase’

b

The Menu ’Documentation’

u

The Menu ’System Adm.’

y

The Menu ’Reports’

p

The Menu ’Window’

w

The Menu ’Help’

h

Next menu or enter sub menu

Arrow key 

Previous menu or exit sub menu

Arrow key 

Go down in menu

Arrow key 

Go up in menu

Arrow key 

Select menu item

Enter ()

Exit menu (deactivate)

Alt-key

Copying text or numbers
When text or numbers are selected:
Ctrl+c

Copy
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Ctrl+x

Cut
Paste (Where the cursor is placed)
Printing
Print (active data window, report, etc.)

Ctrl+v

Ctrl+p

The GeoView Map Window
When the ’Select’ function is selected:
Insert site/activity on the map

i+mouse click

Move site/activity on the map

m+mouse click

Remove site/activity from the map

r+mouse click

Go to site data in respective module

Ctrl+mouse click

In all windows
Refresh record (Retrieves from database)

F5 Function key

Call context-sensitive help

F1 Function key

Close window

Ctrl+F4

Exit program

Alt+F4

In an empty program window
Set language
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Index
When using this document in the electronic version: Click on the page number links to go
to the section containing the subject of interest.
Note: The index does not cover the chapter: Getting Started with GeoEnviron.

Adding a photo .......................................................100
Adding a topic .........................................................102
Adding a topic group ...........................................102
Adding base table codes ....................................... 65
Adding Literature Sources ..................................102
Additional utilities .................................................... 69
Alter your passwords ............................................126
Attaching a file .......................................................... 28
Auto fields ................................................................... 26
Automatic generation of Case File number ... 46
Automatic generation of Site Id ......................... 44
Base tables ...................................................... 61;64;65
Base tables for Mapsheets ............................. 90-98
Borehole module ...................................................... 59
Calendar Module ....................................................139
Calling InfoMaker reports ..................................... 84
Cascade menu item ................................................. 24
Case File number, automatic generation of .. 46
Changing base table codes .................................. 65
Checkboxes ................................................................. 42
Chemical database base tables .........................113
Classification system .............................................127
Code fields ............................................................ 26;54
Code fields in a Report Window ........................ 71
Comment buttons .................................................... 42
Contaminated Land Module .....................................
19;32;61;62;107;107;71
Context sensitive help files .................................133
Copy and paste ......................................................... 34
Copying text ............................................................... 34
Copying data ........................................................ 81;82
Create buttons ........................................................... 42
Data exchange between windows ...................107
Data window structure ........................................... 51
Database tables ......................................................... 61
Date fields ............................................................. 26;57
Date fields, Smart Data Entry ............................... 57
Definable code fields .............................................. 48
Delete a photo .........................................................100
Delete the site record ............................................. 36
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Deleting base table codes..................................... 65
Display buttons ......................................................... 42
Document path fields ............................................. 26
Dropdown code field .............................................. 26
Editing base tables ................................................... 65
Email buttons ............................................................. 42
Entering base tables ................................................ 66
Executing a query ..................................................... 36
Expand Viewing buttons ........................................ 42
Export via Clipboard ................................................ 82
External programs .............................................. 21;23
File menu ..................................................................... 23
Filtering function................................................ 76-80
Focus shift by scrolling in a scrollbar ................ 47
Free entry fields ......................................................... 26
Geoenvir.ini-file ................................................... 21;28
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Introduction

The current report provides a status of the Task 4: Site Inspection for the project
Inventory and Mapping of Probably Contaminated Sites in India, which was
awarded by the Ministry of Environment and Forest to a Consortium consisting of
COWI as lead partner in association with KADAM, Witteveen+Bos and Tauw as
sub-consultants. The project is funded by the World Bank (WB).
Our work is coordinated with the other two assignments of the National Programme
for Rehabilitation of Polluted Sites (NPRPS); Assignment 2: the Development of
Methodologies for NPRPS and Assignment 3: Development of National
Programme for Rehabilitation of Polluted Sites.
Task 4 is one out of the five tasks in this project, see the relation between the tasks
shown in the figure below.

Objective

The objective of the assignment is to prepare an inventory of contaminated sites
across India, which will provide information to Central and State governments
when preparing and implementing the National Program for Rehabilitation of
Polluted Sites (NPRPS). The Inventory must be a dynamic tool where data are
adjusted and supplemented on a regular basis.
The objective of Task 4 is to apply the systems and protocols developed in Task 2
and 3 for the initial list of sites, by collecting additional information and field data to
develop a list of contaminated sites in India. As presented in the proposal of the
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Consultant and agreed with MoEF, the number of sites for site inspection is limited
to a total of maximum 100 sites.
Output

An inventory of contaminated sites identified for inclusion under NPRPS.

Content of Task 4
Report

This report includes the following:

Disclaimer

›

In Chapter 2, the structured process for identification and assessment of
contaminated sites in India is presented, providing the overall description of
the Site Inspection Protocol (SIP) for conducting preliminary site assessments.

›

In Chapter 3, a summary of the SIP is presented.

›

In Chapter 4, the approach for selection of sites for Site Inspections (Field
Visits) and a list of the 100 sites are presented.

›

Chapter 5 gives an overall description of how the site inspections have been
performed.

›

Chapter 6 gives a summary of the most important findings/conclusions from
the 100 inspected sites.

›

A complete table with overall information about the 100 sites are provided in
Appendix A.

›

In Appendix B, maps showing the location of the 100 sites are presented.

›

In Appendix C, analytical methods, detection limits and analytical compounds
are presented.

›

A complete table with the major findings/results from the Site Inspection is
listed in Appendix D and E.

›

In Appendix E an updated Site Inspection Protocol is attached.

›

In Appendix G, an example of a completed Site Inspection Report is shown.

COWI has based the assessments in this report on readily available information
collected from public and private institutions, and on findings through site
inspections and sampling according to protocols based on international recognized
methods. COWI cannot be made liable for any third party use of this information.
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Introduction to the 14 steps

In the National Program for Rehabilitation of Polluted Sites (NPRPS) of
Assignment 3 and the Guidance Document for Assessment and Remediation of
Contaminated Sites in India (Assignment 2), the entire process of intervention on a
contaminated site, from its earliest identification to post remediation measures, is
described in a sequence of 14 distinct steps. This set of steps covers all activities
that are performed in dealing with such a site. Wherever applicable, this Task 4
Report refers to these 14 steps.
The 14 steps are visualised in Figure 2-1Error! Reference source not found.. A
more detailed description of the 14 steps is presented in our Task 2 Report.
Identification

Planning

Implementation

Post remediation

›

Step 1:
Identification of probably
contaminated sites

›

Step 5:
Remediation Investigation

›

›

Step 10:
Post remediation plan

›

›

›

Step 2:
Preliminary Investigation

Step 6:
Remediation Design, DPR

Step 8:
Implementation of
remediation

›

Step 11:
Post remediation action

›

›

Step 3:
Notification of polluted site

Step 9:
Approval of remediation
completion

Step 12:
Cost recovery

›

›

Step 4:
Priority list addition

Step 13:
Priority list deletion

›

Step 14:
Site reuse

Figure 2-1

Step 2

›

Step 7:
DPR approval and
financing

The 14 steps

The purpose of the Preliminary Investigation (Step 2) is to establish whether or not
a site should be regarded as a contaminated site. This Step 2 is divided into two
Steps: Preliminary Site Assessment (Step 2.1) and Preliminary Site Investigation
(Step 2.2).
The objective of the Preliminary Site Assessment (Step 2.1) is to focus, as quickly
as possible, on imminent threats to human health and/or the environment, to verify
if the site is a contaminated site. Step 2.1 includes a desktop study, a site
inspection with limited sampling and a brief reporting. Step 2.1 builds on
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information obtained in Step 1 Identification of probably contaminated sites, for the
specific sites assessed in Step 2.1.
The objective of the Preliminary Site Investigation (Step 2.2) is to identify all
sources of contamination and the relevant pathways linking them to the receptors
of concern. Step 2.2 includes planning of the investigation strategy, fieldwork with
soil and water sampling and analysis, and reporting. Step 2.2 builds on information
obtained in Step 2.1 Preliminary Site Assessment.
This report deals with Step 2.1 (Preliminary Site Assessment) which has been
performed for 100 sites in Task 4 of this assignment. With reference to the 14
steps process for identification and assessment of contaminated sites, the frame
for Step 2.1 can be illustrated as in Error! Reference source not found..

Figure 2-2

Structured process
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Step 2.1 (Site Assessment)

Step 2.1 includes the following activities:
Desk study

A desk study is carried out based on the available information about the site.
Information in reports and petitions is assessed, and new information is
inventoried.
A guidance document for performing desktop studies is described in our Task 2
Report (Section 5) (see ref. /2/) and in the Guidance Document of the Assignment
2, Methodologies for the NPRPS, Volume II-1-a (Petition format) and in Volume II1-b (Checklist).

Site inspection

A site inspection is carried out to verify the information of the desk study including
a field visit to visually observe the site and its environs and to collect additional
information to supplement the initial assessment under Task 1 (Step 1).
The overall approach for the Site Inspection is to gather information to set up a
Conceptual Site Model (CSM). Such a model is developed by integrating as much
relevant information on the contaminant situation as possible. This helps to
understand the mechanics of the site, and may result in an image like the one in
Figure 2-3 below.

Figure 2-3

Conceptual site model

The CSM is based on the ‘Source – Pathway – Receptor’ approach (SPR) (for a
more detailed description of this approach see the Guidance Document of the
Assignment 2, Methodologies for the NPRPS, Volume Volume I). Within this
approach, the source is the contamination, e.g. a leaking oil tank or a hazardous
waste dump. The pathway is the route between the source and the receptor, and

C:\Users\sv\Documents\Projects and proposals\A019251 Inventory India\Final reports Dec 2015\Task 4\Final report Dec 2015\Inventory Task 4 Final report Dec 2015.docx

12

SITE INSPECTIONS

the receptor is a human, animal, plant, ecosystem, property or a controlled water
that may be affected by the contamination. The generally accepted principle is that
adverse effects of contamination are only considered to occur when contamination
actually threatens humans or resources, i.e. puts them at some substantial risk.
This happens only when all of the three elements (source, pathway and receptor)
are present.

PATHWAY

SOURCE

Figure 2-4

RECEPTOR

Example of photos of the Source, Pathway and Receptor (from Assignment 2,
Methodologies for the NPRPS, Volume Volume I)

Source – Pathway – Receptor
Source:
An area where a hazardous substance may have been deposited, stored, disposed, or placed. Also,
soil that may have become contaminated as a result of hazardous substance migration. In general,
however, the volumes of air, groundwater, surface water, and surface water sediments that may have
become contaminated through migration are not considered sources.
Pathway:
The environmental medium through which a hazardous substance may threaten receptors. The
migration and threat potential through the groundwater, surface water, air, and soil exposure
pathways is assessed.
Receptor:
A physical or environmental receptor that is within the receptor distance limit for a particular pathway.
Receptors may include wells and surface water intakes supplying drinking water, fisheries, sensitive
environments, and resources.

According to the objective of this task, the site investigation includes:

›

On-site reconnaissance: This gives the opportunity to visually observe the site
and the sources.

›

Off-site reconnaissance: An off-site reconnaissance typically includes a
perimeter survey of the facility and a local site environs survey.

›

Limited sampling: At the locations, main sources of contamination and
relevant pathways to possible affected receptors are expected, limited
sampling and testing is carried out.

›

The results are compared with the Screening and Response levels and a
conclusion is drawn as to whether or not the site should be regarded as a
contaminated site. Recommendations on the necessity to carry out a
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Preliminary Site Investigation (Step 2.2) and specific aims of that investigation
are presented.

›

Site Inspection
Report (SIP)

Reporting of results of the Preliminary Site Assessment and review of the
report.

A central element in the Preliminary Site Assessment is the Site Inspection
Protocol (SIP) developed in relation to Task 2 – see Section 1 in this report. The
SIP is attached this report as Appendix C and includes the following:

›

General introduction on the use of the SIP;

›

Checklists and manuals for execution of the individual activities;

›

Recommendations for proper health and safety measures during the site visit
and for reporting the results.

The SIP ensures that the Site Inspection (including sampling) is performed through
a comprehensive and structured process based on international experience and
adjusted to the Indian context.
This SIP is based upon, but not in accordance with, the following documents:

›
›

EPA publication Guidance for Performing Preliminary Assessments under
CERCLA, September 1991
EPA publication Guidance for Performing Site Inspections under
CERCLA; Interim Final, September 1992.

These two documents are considered the most comprehensive guidelines for
performing preliminary assessments and investigations at probably contaminated
sites worldwide and in accordance with international approaches.
The level of information gathered as described in the protocol is fit for the purpose
of preparing the inventory and prioritization of contaminated sites in India.
The detailed information on the execution of the Preliminary Site Assessment can
be found in Volume III-2.1-i of the Guidance Document of the assignment
Development of Methodologies of NPRPS (Assignment 2).
Test of SIP

The first draft version of the SIP was submitted to MoEF 6 February 2013 and was
presented at the meeting and workshop with MoEF and the Worldbank in Delhi 1415 February 2013. It was decided at the meeting that the SIP should be tested at
two probably contaminated sites in the presence of officials from CPCB and PCBs..
The SIP was tested at the Jhilmil Industrial area (Site ID ND-110-17) in Delhi on 5
March 2013.The officials from CPCB (Mr Vinod Babu) and DPCC (Mr Shyam
Sunder) participated in the study and had no substantial comments to the draft SIP
protocol. They were satisfied with the format prepared by the COWI Consortium
and offered no comments during the site visit regarding the protocol.
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The SIP was also tested at the Hooghli site (Site Id WB-712-2) near Kolkata on 9
March 2013. The officials from CPCB (Dr Reeta Saha, Senior, Eastern Regional
Officer, CPCB) participated in the study and had no substantial comments to the
draft SIP protocol. Dr Reeta Saha was satisfied with the SIP. The officials from
WBPCB were invited to participate in the testing, but they could unfortunately not
attend the site visit.
Based on the two conducted site visits, a revised version of the SIP was made
dated 20 March 2013.
Subsequently, the World Bank provided written comments to the updated SIP 29
October 2013.
The overall comments from the World Bank were that the: report quality and
structure can be considered very complete and acceptable. Except for the issue of
Response Levels (Using concentrations from HWR 2008 - schedule 2 -as
response levels), there are only a few minor points that should be amended.
The draft SIP was subsequently revised following the comments from the World
Bank, now using the “Dutch intervention values” as response levels, see our Task
2 Report (dated 22 December 2014).
Based on the experience from the 100 site inspections, an updated and final SIP
has been made. The final SIP is enclosed as Appendix C in this report.
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Site Inspection Protocol (SIP)

As described in Chapter 2, a final Site Inspection Protocol has been made based
on the experience from the 100 conducted site inspections and in accordance with
comments from MoEF, CPCB, SPCBs and the World Bank.
In the following sections, a summary of the SIP is presented.

3.1.1 Work plan
Based on all the compiled information from the desktop study, a work plan should
be devised prior to the site inspection. This work plan should include all
reconnaissance activities and identify the specific information to be collected e.g.
sampling from drinking water wells, making notes on the local hydrogeology,
estimating the population at risk, interviewing specific stakeholders (such as
occupants, current or former owners, neighbours, manager, employees and
government officials) etc.

3.1.2 Preparation before site visits
Before visiting a site, the following preparations must be made.
Step 1 Arrange access

It is important to coordinate the site visit with site owner/authorities to make sure
access to the site is allowed. A local contact or guide should be arranged, and any
potential health and safety issues with regard to the site should be discussed.

Step 2 Arrangement
with stakeholders

Important stakeholders may be e.g. site owner/operator, Key State/Municipal
Officials, Key NGO Agency, Local Health Facility Director.

Step 3 Review the
site information and
make a work plan

To prepare for the site reconnaissance, the current information about the site
should be reviewed, and unknown factors should be identified and recorded
according to the Data Sheet from Task 1. Of special interest is information about
previous investigations at the site, to see if there are available and reliable data
available which can be used in the assessment of the site. Sampling points (on
site/off site) should be marked on a map and primary data should be illustrated in a
table. The following points should be considered when assessing existing primary
data:
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›
›
›
›
›
›
›

Determine which data are available;
Evaluate purpose and scope of previous investigations;
Review sampling locations, dates, depths, and sample descriptions;
Evaluate the sampling results and hazardous substance concentrations;
Review field preparation and collection techniques for previous samples;
Review available laboratory documentation;
Assess usability of previous primary data.

Available maps, such as from Google Maps, Google Earth or government sources
should be examined to familiarize the Site Inspectors with the area and key
features such as the locations of roads, residential areas, industrial or mining areas
and water bodies.
Based on the available data, a work plan must be made prior to the field visit. The
work plan should include all reconnaissance activities and identify the specific
information to be gathered.
Step 4 Prepare
equipment

The following equipment is required:
› Camera (check batteries);
› Notepad, site review questionnaire and pen. Please take detailed notes;
› Map of the site (printed from Google Earth, Bing Maps or a local map);
› GPS device;
› Personal protective equipment (see Section 3.1.3).

Step 5 Prepare
sampling equipment

The following equipment is required:
› Tools to collect samples (auger or shovel, spoon and bottle);
› Storage containers for samples (jars for soil, preserved bottles for water);
› A permanent pen to mark samples;
› A water pump with clean sampling hose;
› Cool box to store samples.
The elaborated sample protocol must be followed, see the SIP in Appendix B.

3.1.3 Health and Safety Guidelines
In the SIP, detailed health and safety guidelines are presented. They should be
followed before, during and after the site visits by people involved.
Before each site visit the coordinator of the team must:
› Evaluate potential health and safety hazards;
› Identify appropriate controls and precautions to eliminate or reduce risks;
› Brief other involved parties coming to the site on general and any specific
health and safety requirements.
Before starting each new day of site inspections, a toolbox meeting is given by the
coordinator of the team. During these toolbox meetings, safety procedures will be
explained to each member of the field team.
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During the site visit the team must:
› Wear appropriate personal protection equipment (PPE);
› Wash hands before eating anything (even if gloves are worn during the visit);
› Not enter confined areas. These are areas large enough for a person to enter,
but with limited ventilation and/or limited or restricted means of entry or exit;
› Be cautious in areas that may be slippery due to water, mud, steep slopes,
etc.;
› Be cautious if using ladders or stairways that may be unsafe;
› Be cautious in elevated areas;
› Be aware that hazardous material and toxic contamination may look harmless.
Take precautions anyway.
Touching, or any contact with, human and animal fluids and waste, or dead
animals, should be avoided during site visits. Bacteria, viruses, parasites can be
present in human and animal fluids and waste such as blood, faeces and urine.
After the site visit the team must:
› Wash hands and face before eating anything;
› Change working clothes and shoes. Take showers before entering into close
contact with other people, particularly pregnant women and/or children;
› Clean shoes to remove any mud or soil on them, wear gloves during the
cleaning and make sure that the removed soil is collected and disposed of
properly or is left at the site;
› Wash clothing before wearing again.
Communicate lessons learned during the site visits to the coordinators from the
other teams to prevent future incidents.

3.1.4 Organizing existing data and general information
before site visit
Before the start of the site investigation, the site specific Data Sheet from Task 1
shall be complemented as much as possible by conducting a desk research.
Based on this desk study establish:
› Evaluation of existing data e.g. existing primary data;
› Assessment of important data gaps which must be obtained in the Site
Inspection;
› Assessment of Contaminants of Concern (CoC) and which contaminants to
analyse (based on industry type and available information);
› Initial assessment of samples to be taken e.g. samples in a known source
area or from a drinking water tube/surface water body;
› Identify focus points for Site Inspection e.g. drinking water wells,
hydrogeology, population at risk, interview with specific stakeholder etc.
The adequate section of the SIP Form shall be filled in (see also Appendix B).
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3.1.5 Data collection during site visit
On site

The adequate section of the SIP Form shall be filled in during the site visit based
on interview of the contact person and own observations. The information available
in the Data Sheet shall be verified.
Take photographs of all relevant observations.
Provide any obtained additional relevant information which cannot be filled into the
SIP Form, with site ID and data number corresponding with the SIP Form.

Off site

After the site visit, make a tour around the site to assess the environmental impact
on the surroundings. Fill in the adequate section of the SIP Form based on your
observations and possible interviews with local people.
The information in the Data Sheet should be verified.
Photographs of all striking and relevant observations must be taken.

Complaints, data
gaps etc.

Any pending complaints, claims etc. or major data gaps shall be listed.
Furthermore, any warrants of immediate emergency response considerations shall
be flagged.

Site map

A sketch of the site lay-out should be provided (including, at least, main
occurrences and main sources and pathways of pollution).

Sampling

To make a first assessment of the present contamination, samples will be taken
during the site visit. This sampling should concentrate on the source of
contamination and the water as a pathway/receptor. This sampling is meant as a
first assessment the site based on actual concentration levels.
Sampling of source area:

›

Samples of soil will be taken at places where contamination is
visible/noticeable on the surface or (if no contamination is visible) at the
locations where “sources” are most likely, given the (former) activities on the
site. In case of surface water, this can also be a sample of the top sediment;

›

If there is a discharge present, an effluent sample will be taken;

›

Surface water samples will be taken if there is clearly a surface water
contamination noticeable.

Sampling of pathways:

›

Groundwater samples will be taken from tube wells if they are present on the
site or in its vicinity;
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Within this inventory, only a limited number of samples can be analysed. The
objective of the quantitative analyses is to obtain a first assessment of levels of
contamination of the site.
When taking samples, customization of the sampling program (locations and type)
is important and must be determined by the expert in the field. Some important
considerations are:

›

Sample the most visible contaminated media (soil / sediment / water),
because this gives a first impression of the levels of contamination;

›

If possible, sample areas that can be accessed by humans, exposure of
humans is possible;

›

If present, always take a water sample from (drinking) water wells (if many
drinking water wells, give priority to drinking water wells in downstream areas);

›

If it is probable that larger areas of soil are contaminated by non-volatile
compounds like metals, TPH and/or PAH, make at least 1 composite sample
of the most sensitive area (residential area, playground, agricultural fields)
according the protocol (see Appendix C). Overall assessment of pathways,
exposure, impacts and contamination;

›

The samples should be tested in a laboratory to assess the levels of
contamination. Laboratories should operate in accordance with specific
accreditation criteria (reference: Checklist prequalification for site
investigation, Development of Methodologies for NPRPS, Guidance
Document, Volume II-2.1-a);

›

The parameters for determination within each sample scheduled for analysis
will depend on the hazardous waste material potentially present (refer to the
SIP in Appendix F in this report).

3.1.6 Site maps
A proper site map showing the site boundary is a very important tool in the SIP.
The following topics should as a minimum be shown on a site map:

›
›
›
›
›
›
›
›

Expected site boundary
Sampling locations
Land use at the site and in the vicinity of the site
Location of observed “Source areas”
Location of photos taken
Scale of map
North arrow
Points with measured GPS coordinates.
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3.1.7 Draft Conceptual Site Model (CSM)
A Conceptual Site Model is a simple, schematized description and/or visualization
of the (assumed) situation of contamination (source, nature and levels of
contamination, distribution), the physical system (geology), processes which
influence the spreading of contaminants (geochemistry and (geo)hydrology) and
receptors of contaminants (land use, threatened objects). The CSM should, at
least, provide an understanding of the relevant source - pathways - receptors at the
site.
Developing a CSM is an iterative process and acts as baseline for the next step in
the investigation chain.
Based on the available information, a sketch of the site’s Conceptual Site Model
shall be drawn during the site visit. The CSM must be a 2D cross section, and as
many of the following items as possible should be included:

›
›
›
›

›
›
›

Source areas
Plume
Pathways (groundwater, surface water, soil, air)
Receptors: Presence of people, physical resources (drinking water wells or
surface water intakes), and environmental resources (sensitive environments,
fisheries) that might be threatened by release of a hazardous substance from
the site
Geology
(Geo) hydrology
Data gaps.

Example of CSM:
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The SIP Form includes photos that illustrate the soil and groundwater quality
related aspects and issues. The location and photo no. should be marked on a
printout of Google Earth, Google Maps or Bing Maps.

3.1.8 After the site visit
Site Investigation Form

After each site visit, the SIP Form (Site Inspection Report) based on the data
obtained is prepared, see Appendix C. The Draft Forms are quality checked
according to procedure in the SIP.

Laboratory analyses

The samples will be analysed by a laboratory according the best international
practice on methods and detection limits.
The laboratory reports will describe the used methods, detection limits and
possible occurred deviations.

Comparing testing
results with standard

The laboratory testing will result in a list of concentration levels for various
parameters/substances. These concentration levels have to be compared with the
Screening Levels and the Response Levels. The outcome of the comparison will
determine whether or not the site should be regarded as a contaminated site. The
following situations can occur:

›

If the contaminants exist at or below Screening Levels, the site cannot directly
be regarded as ‘not a probably contaminated site’. This, because of the fact
that only a limited number of samples were taken. Further investigation is
necessary to assess if there are any further sources of contamination at the
site which may cause a risk to present or future land use. This can be done by
a preliminary site investigation.

›

If the contaminants exist at or above Screening Levels but at or below
Response Levels, the site may be determined as ‘probably contaminated site’.
Then, a preliminary site investigation should be carried out as well. This is
because of the fact that only a limited number of samples were taken and
there may be other locations on the site where higher concentration of
contaminants occur.

›

If the contaminants exist at or above Response Levels, the site can be
classified as ‘a contaminated site’. Often it is not clear, if all sources and
pathways have been identified and samples have actually been taken. In that
case, a preliminary site investigation is necessary. If it is clear that all sources
and relevant pathways have been identified and samples were taken from
these points, no preliminary site investigation is necessary. In that case, the
site may be notified directly as 'a contaminated site' and prioritisation can take
place (Step 3 and Step 4 of the assessment and remediation process).
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3.2

Output

The output of this Step 2.1 is the conclusion whether the site should be regarded
as a contaminated site. If so, or if there is not enough information, further
investigation is necessary to obtain more information through Step 2.2.
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Selection of Sites for Field Visits

In Task 1, a total of 320 sites were identified as probably contaminated sites in
India through a structured data collection process at the SPCBs, NGOs etc. Of
these 320 sites, 100 sites have been inspected in the field according to the
technical proposal by the Consultant and in agreement with MoEF.
The overall approach for selecting sites for Site Inspection has been that the sites
must be representative for the identified sites in Task 1. This means that the most
common types of probably contaminated sites should be inspected. This approach
will ensure that the subsequent testing of the prioritization system in Task 5 is
based on representative data.
The applied selection criteria approved by MoEF are shown in Table 4-1.
Table 4-1

Criteria for selection of sites for Site Inspection

Criteria

Comments

Sites with the expected highest risk to
humans and the environment

Based on risk score in the database from Blacksmith Institute and/or information
from obtained data in Task 1

High Priority Sites according to request
from MoEF, CPCB and SPCBs

E.g. request from MoEF, CPCB and SPCBs

Representative "Source of Industry"

E.g. Tannery Industries, Dyeing Industry, Mining and Ore Processing, Chemical
Works, Industrial dumpsite, MSW dumpsite etc.

Representative "Types of
contamination"

Effluent, Air, Municipal Solid Waste, Bio-medical Waste, Hazardous Waste, Ship
Break operation, Any other (according to the modified definition and the letter dated
10th January 2013 from MoEF submitted to all SPCBs

Representative "Type of activity"

"Point site" or "Industrial area or estate" (cluster of industries)

Representative "Type of Land use"

Agriculture land, Waste land, Water bodies, Forests, Habitation settlement,
Industrial, Mixed (to be specified for each case) and Other (to be specified in each
case)

Representative "Types of contaminants"

E.g. Chromium, Mercury, Lead, Cyanide, Pesticides, BTEX, VOCs, PAH etc.

Size of site (area)

Small/medium/large sites; <10,000 m2, 10,000-60,000 m2, > 60,000 m2
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Criteria

Comments

Representative "Geographical
distribution" in India

Since most sites are placed in relative few states, this will also be a part of the
selection

Typology according to definition in
Assignment 2

According to classification in Appendix F (Appendix D in SIP)

High Priority Sites according to
request from stakeholders

E.g. request from MoEF, CPCB and SPCBs

Due to practical reasons, the site selection was carried out in three phases:

›

Phase 1: Selection of 60 sites

›

Phase 2: Selection of 23 sites (originally 40 sites, but only 23 sites were
approved by MoEF)

›

Phase 3: Selection of the remaining 17 sites.

The main criterion for site selection in Phase 1 was to visit sites anticipated to
cause the highest risk. We believed this to be important, since it is expected that
these are the sites that will have most focus in the coming years. The criterion for
selecting sites in Phase 2 was to ensure having a representative list of sites to be
visited. The remaining 17 sites were selected by CPCB in collaboration with the
Consultant on the TEP (Technical Expert Panel) meeting in Delhi 21 April 2014.
The criteria for site selection in Phase 1 and 2 are shown in Table 4-2, and a
detailed description of the approach for selecting sites for Site Inspections is
described in the below memos submitted to MoEF:

›

Task 4: Selecting of sites for field visits. COWI January 2013

›

Task 4: Selecting of sites for field visits, Phase 2. COWI May 2013

›

Task 4: Minutes of the 14th meeting of Technical Expert Panel (TEP) under
Capacity Building for Industrial Pollution Management Project (CBIPMP) held
on 21 April 2014 for discussion of National Programme for Rehabilitation of
Polluted Sites.

Table 4-2

Criteria for Phase 1 and 2 (x = basic criterion, xx = primary criterion)

Criteria

Selection
criteria for
Phase 1

Selection
criteria for
Phase 2

Sites with the expected highest risk to humans and the environment

xx

x

Type of industry or activity which caused the contamination

x

x

Types of contamination at sites
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Criteria

Selection
criteria for
Phase 1

Selection
criteria for
Phase 2

Type of activity

x

Representative type of land use

x

Representative types of contaminants

x
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x

Sites with only secondary data and sites with primary data

x

Size of site (area)

x

High Priority Sites according to request from stakeholders

xx

Geographical distribution in India

x

x

Accessibility to the site

x

x

Typology according to definition in Assignment 2

x

x

Coordination with other NPRPS projects (Assignment 2 and 3)

x

x

For Phase 3, the TEP members suggested the following criteria to be adopted for
selecting the remaining 17 sites for Site Inspections:
1
2
3

4
5

Sites listed at CPCB in Punjab and Delhi States for which no information is
available may be covered
Some of the probably contaminated sites which are not typical to the areas
already covered, may be studied
Two of any potential high-risk sites in UP/ Gujarat, which could not be
considered for remediation under NCEF due to ongoing court cases, may be
considered
We may explore the possibility of studying one of any site for investigating
underground tank leakage
We may study the soil contamination due to illegal processing of E-waste in
UP/Delhi areas.

The following tentative list of 17 sites for investigations was adopted on the basis of
suggestions from CPCB:

›

At least one site from each of Goa and Assam States; Site Code: A-403-2 for
Goa and Assam site to be identified - 2 sites;

›

Accident site at TSDF, Vapi, Gujarat – 1 site;

›

Contaminated sites due to effluent discharge at (i.) Jambusar, Bahruch; (ii.)
ECPL canal, Vadiodara, (Site Codes: GJ-392-2 and GJ-390-4) – 2 sites;
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›

Contaminated site due to dyeing industry at Gujarat (site code: GJ 383-2) – 1
site;

›

Sites under SCMC list in Delhi: ND-110-21 - Badli Industrial Area, Delhi; ND110-14 - Okhla industrial area, Near Kalkaji, New Delhi; and ND-110-20 Wajirpur Industrial Area - 3 sites;

›

Potential Sites in Delhi/UP recently reported due to illegal E-Waste
processing: ND-110-29 - Mandoli, Seelampur, Delhi; and UP-204-1 - Uttar
Pradesh Shakti Nagar, Aligarh, Uttar Pradesh - 2 sites;

›

Sites under SCMC list in Punjab, and one site with phenolic compounds
contamination: MSW dumpsite Humbran, Ludhiana; MSW dumpsite , Tajpur
road, Ludhiana; Basti Sheikh dump site Jhallandhar; and PB-148-1 - Punjab
Mahaluxmi Orgo Chemical Industries, Nabha, Sangrur – 4 sites;

›

One site at Jharkhand due to mining/smelting operations: JH-833-2 mining/smelting operations – 1 site;

›

One investigation to assess the probably contaminated underground oil tank
storage site – 1 site.

These recommendations have been followed, expect it was not possible to identify
an underground oil storage tank site as requested by CPCB.
A complete list of the 100 selected sites is shown in Appendix A.
The location of the 100 sites is shown in Figure 4-1. The location are also shown
on more detailed maps in Appendix B1, B2, B3, B4, B5 (divided in zones). It has to
be stated that not all of the sites can be seen on the maps, because some of the
sites are too close to each other.

C:\Users\sv\Documents\Projects and proposals\A019251 Inventory India\Final reports Dec 2015\Task 4\Final report Dec 2015\Inventory Task 4 Final report Dec 2015.docx

SITE INSPECTIONS

Figure 4-1

27

Location of the 100 sites
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5

Performing Site Inspections at 100 sites

The purpose of the site inspections was both to obtain more information of a
selected number of sites, and to adjust and further develop the site inspection
methodology. The result of the adjustment and development of the site inspection
methodology is described in Chapter 3: The Site Inspection Protocol, while the
information of the 100 sites is described in Chapter 6: Results of Site Inspections.
The site inspections were performed during the three phases described in Chapter
4 taking into consideration the monsoon time, when site access may have been
difficult and analytical results less reliable. Additionally, for a number of sites
revisiting and resampling had to be performed due to various reasons, among
them, denied access to the site at the first site visit.
The site inspection has been conducted in accordance with the Site Investigation
Protocol, see Chapter 3. For each inspected site, a SIP Form (Site Inspection
Report) has been elaborated. The contents of the Site Inspection Reports reflect
the data collected using of the Site Inspection Protocol, see Chapter 3.
Appendix A provides a summary table of the inspected sites including information
about date for site inspection (and additional sampling for some sites).
Time schedule

The first site visit was performed as a test of the Site Inspection Protocol at the
Jhilmil Industrial area site (Site IS ND-110-17) on 5 March 2013, see also Section
2.1. The site visits of the 60 sites of the Phase 1 selection (see Chapter 4) were
completed on July 2013, while the 23 sites of the Phase 2 selection were visited up
to August 2013. The selection of the last 17 sites for site inspections were
approved just before the monsoon 2014. Most of them could not be visited until
after the monsoon. In addition, 45 sites had to be revisited and resampled.
Therefore, the last site inspections were not performed until the beginning of
December 2014. So the total timespan for the site inspections has been long, but
this has provided a better possibility to assess results and adjust methodology
where needed during the process of site inspection.

Laboratory

Collected samples have been analysed by SGS Lab Environment Services
operated by SGS Gurgaon, India. Information about analytical methods, detection
limits and analytical compounds (packages) is shown in Appendix C.
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Results of Site Inspection

A specific Site Inspection report has been made for all inspected 100 sites. These
reports will be stored in the GeoEnviron database as separate pdf files, see our
Task 3 Report. An example of a completed Site Inspections report is given in
Annex E. This chapter provides an overview of the results and findings of the site
inspection at the 100 sites.
Annex D provides a summary table of selected information based on the Site
Inspection and Desk top study of the 100 inspected sites in a comparable format
with the following selected information:

›
›
›
›
›
›
›
›

Serial number
Site ID
Site name
Current land use
Area of site
Industrial processes" which caused the contamination
Contaminants of Concern (CoC)
Typology.

Annex E provides a summary table of selected risk factors based on the Site
Inspections and in a comparable format with the following selected information:

›
›
›
›
›
›
›

Serial number
Site ID
Site name
Groundwater use for drinking water purpose
Surface water use for sensitive use
Total population at risk
Comparing analytical results with Screening and Response levels.

Notice that the above list only consists of selected data. The full set of data is
included in the Site Inspection Reports, which will be stored In the GeoEnviron
database.
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6.1

Geographical distribution

Table 6-1 show the state wise distribution of the 100 inspected sites. For
comparison, the state wise distribution of all the identified probably contaminated
sites in Task 1 is shown in the table as well. In general, site inspections have been
performed in all states where we have identified probably contaminated sites in
Task 1.
Table 6-1

Number of Site Inspection divided in states/UT compared to number of probably contaminated sites in India

State

Total No. of identified sites in Task 1

Site Inspection by COWI consortium

Andhra Pradesh

AP

2

0

Arunachal Pradesh

AR

0

0

Assam

AS

4

1

Bihar

BR

1

1

Chhattisgarh

CG

5

2

Goa

GA

2

1

Gujarat

GJ

23

9

Haryana

HR

17

3

Himachal Pradesh

HP

6

1

Jammu and Kashmir

JK

0

0

Jharkhand

JH

14

2

Karnataka

KA

24

5

Kerala

KL

11

4

Madhya Pradesh

MP

20

5

Maharashtra

MH

5

3

Manipur

MN

0

0

Meghalaya

ML

0

0

Mizoram

MZ

0

0

Nagaland

NL

0

0

Orissa

OR

31

22

Punjab

PB

9

6

Rajasthan

RJ

11

2

Sikkim

SK

0

0

Tamil Nadu

TN

13

5

Tripura

TR

0

0

Telangana

TS

9

1

Uttar Pradesh

UP

40

16

Uttarakhand

UK

9

1

West Bengal

WB

36

4

Andaman and Nicobar Islands

AN

0

0

Chandigarh

CH

0

0

Dadra and Nagar Haveli

DN

0

0

Daman and Diu

DD

0

0

UTs

Lakshadweep

LD

0

0

National Capital Territory

ND

28

6

Pondicherry

PY

Total no

0

0

320

100
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Type of contamination
Table 6-2 shows the type of waste, which has contaminated the sites. The
classification is in accordance with requests from MoEF. The results show that
most of the inspected sites are classified as "Hazardous waste" and Effluent". This
is in accordance with the findings in Task 1 for the 320 identified sites. The large
number of sites with "Effluent" is related to "Industrial areas/estates" sites.
Table 6-2

Type of contamination from the 100 inspected sites

Type of contamination

Number of sites where this type occurs

Effluent

37

Air

2

Municipal solid waste

7

Bio-medical waste

1

Hazardous waste

70

Ship break waste

0

Any other

1

Not known

0

*: Notice that more than one type of contamination can occur at a site

6.2

Type of site (“Point” sites and “Area” sites)

One of the findings in our data collection in Task 1 is that many of the identified
sites are not traditional "Point sources" but instead "Industrial areas/estates"
(cluster of sites). We have therefore made the following classification of sites:

›

“Point” sites: such as dumps of waste or individual contaminated facilities and

›

“Area” sites: a site within a broader area of ongoing and legacy contamination
where the site of concern needs to be addressed in this wider context.

Most of the sites are Point sites e.g. a single industry or a dumpsite. However, 19
of the inspected sites are industrial areas with multiple industry types and
contaminants (Area sites). Many of the industries in these industrial areas
discharge contaminated wastewater into nearby surface water bodies or are
dumping hazardous waste in neighbouring areas (including surface water bodies).
This have given special challenges for the Site Inspection because these sites
typically cover larger areas and multiple sources of contamination.
Table 6-3
Type of site

Number of “Point” sites and “Area” sites
Number of sites

“Point” sites

81

“Area” sites

19
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6.3

Industry source ("Industrial processes")

Table 6-4 shows the “Industry source” which caused the contamination (the source
of the contamination) of the 100 inspected sites.
The Industry source is included in the Step 1 prioritization system in our Task 5.
The Step 1 prioritization is based solely on the types of industrial uses (Industry
source) the site has been subjected to and the sensitivity of the potential receptors
(groundwater and surface water). The Industry source is therefore a crucial
parameter for the Step 1 prioritization.
In our data collection in Task 4 (and Task 1), we have used two classification
methods to specify the ”Industry source” based on the following classification
system:

›

An Internationally recognized classification system – extended with specific
observed Industry types in India (e.g. based on Blacksmiths database for
probably contaminated sites in India).

›

An Indian context using the classification of Industrial processes according to
Schedule 1 in the Hazard Waste Rules (HWR), 2008.

In this section, we present the Indian classification based on HWR, 2008, but we
have obtained data for both classification system.
The results show that sites with various Industrial processes have been inspected
although the most frequent Industrial process is:

›
›
›
›
›
›

26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments
24. Production of canvas and textiles
29. Production and formulation of pesticides including stock-piles
12- Metal surface treatment, such as etching, staining, polishing, galvanising,
cleaning, degreasing, plating, etc.
16. Production of caustic soda and chlorine
30. Leather tanneries.

From the table it can be seen that the most frequent process is actually “37. Other”.
This mean that using HWR, 2008 as a classification system for the Industry source
probably is not sufficient if used in the Step 1 prioritization system (based on basic
information). Further discussion of this issue will be presented in our Task 5 Report
(Prioritization of sites).
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Industrial processes which caused the contamination (source of contamination)

Industrial Processes generating Hazardous Waste #

Number of sites
where this process
occurs

1. Petrochemical processes and pyrolytic operations

0

2. Drilling operation for oil and gas production

0

3. Cleaning, emptying and maintenance of petroleum oil storage tanks including ships

0

4. Petroleum refining/re-processing of used oil/recycling of waste oil

1

5. Industrial operations using mineral/synthetic oil as lubricant in hydraulic system or other applications

0

6. Secondary production and/or industrial use of zinc

1

7. Primary production of zinc/ lead/copper and other non-ferrous metals except Al

3

8. Secondary production copper

0

9. Secondary production of lead

4

10. Production and/or industrial use of cadmium and arsenic and their compounds

0

11. Production of primary and secondary aluminium

7

12- Metal surface treatment, such as etching, staining, polishing, galvanising, cleaning, degreasing, plating

8

13.Production of iron and steel including other ferrous alloys (electric furnaces; steel rolling and finishing

3

mills; Coke oven and by product plant)
14. Hardening of steel

1

15. Production of asbestos or asbestos-containing materials

0

16. Production of caustic soda and chlorine

5

17. Production of mineral acids

3

18. Production of nitrogenous and complex fertilizers

2

19. Production of phenol

0

20. Production and/or industrial use of solvents

2

21. Production and/or industrial use of paints, pigments lacquers, varnishes, plastic and inks

6

22. Production of plastic raw materials

2

23. Production and/or industrial use of glues, cements, adhesive and resins

0

24. Production of canvas and textiles

13

25. Industrial production and formulation of wood preservatives

0

26. Production or industrial use of synthetic dyes, dye-intermediates and pigments

21

27. Production of organo-silicone compounds

0

28. Production/formulation of drugs/pharmaceuticals & health care product

5

29. Production and formulation of pesticides including stock-piles

8

30. Leather tanneries

5

31. Electronic Industry

3

32. Pulp & Paper Industry

3

33. Disposal of barrels containers used for handling of hazardous wastes chemicals

2

34. Purification and treatment of exhaust air, water & waste water from the processes in this schedule and

0

common industrial effluent treatment plants (CETP’s)
35. Purification process for organic compounds/solvents

0
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Industrial Processes generating Hazardous Waste #

Number of sites
where this process
occurs

36. Hazardous waste treatment processes, e.g. incineration, distillation, separation and concentration

0

techniques
37. Other

55

37. Other (production/manufacturing of chrome)

12

37 Other (MSW dump site)

7

Not known

0
#: Hazardous Wastes (Management, Handling and Transboundary Movement) Rules, 2008.

6.4

Area of sites

Table 6-5 shows the classification of the “Site area”. The table shows that the size
of most of the sites are more than 60,000 m 2, which must be considered as big
sites.
Table 6-5

Site area for inspected sites

Area of site

Number of sites

< 10,000 m²

24

10,000 - 60,000 m²

35

> 60,000 m²

41

6.5

Current land use

Information on current land use has been obtained for all sites based on the site
inspections. The land use is an important parameter for the risk assessment and is
included in the prioritization system in Task 5 for both Step 1 (basic information)
and Step 2 (more detailed information based on site inspection). Table 6-6 shows
the current land use of the 100 inspected sites. The categories of land use is in
accordance with the request of MoEF. Most of the sites are currently used for
industrial purposes, habitation settlement, and water bodies. Many sites have
mixed land use consisting of habitation and industry.
Table 6-6

Current land use for the 100 inspected sites

Current Land use

Number of sites where this Land use occurs

Agricultural land

8

Waste land

7

Water bodies

14

Forests

0

Habitation settlement

16

Commercial

5
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Current Land use

Number of sites where this Land use occurs

Industrial

55

Mixed

15

Other

8

Not known

0

6.6
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Contaminants of concern

Table 6-7 and Figure 6-1 show the distribution of the contaminants of concern
(CoC) from the 100 inspected sites. Most of the identified sites are potential
contaminated with various heavy metals, especially chromium and lead, but also
mercury, cadmium, arsenic and copper are common. Pesticides, fluoride, PAH
components, VOCs, phenols, cyanide are also relatively frequently occurring
contaminants. The relative distribution of the CoC of the inspected sites are similar
to the total list of 320 probably contaminated sites in Task 1.
Table 6-7

Distribution of the contaminants at the inspected 100 sites. Notice that multiple
contaminants may be present at the same site

Contaminant (the most frequent)

Number of sites where this contaminant occurs

Aluminium

3

Aromatic hydrocarbons

3

Arsenic

30

Asbestos

1

Cadmium

37

Chromium

69

Copper

16

Cyanide

7

Dioxins

0

Fluoride

10

Heavy metal (not specified)

9

Lead

51

Mercury

26

Nickel

2

Nitrate

7

Not known

0

Oil (Hydrocarbons)

2

PAH components

12

PCBs

5

Pesticides

7

Phenols

12

Sulphate

15

VOCs

10
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Figure 6-1

Distribution of contaminants at the 320 sites

6.7

Use of groundwater for drinking water
purpose

The use of groundwater for drinking water is an important parameter for the risk
assessment and prioritization of contaminated sites and is therefore included in the
data collection. The results of the data collection are shown in Table 6-8. The
results show that for most sites, groundwater is used for drinking water purposes
(Major and moderate use). This information shows that groundwater contamination
can cause a risk for drinking water intake at most of the identified sites. The use of
groundwater for drinking water is primarily from private wells in the vicinity of the
sites and not from public water supply.
Table 6-8

Groundwater use for drinking water purposes

Groundwater use

Number of sites

Major use of groundwater for drinking water purpose

63

Moderate use of groundwater for drinking water

33

purpose
No use of groundwater for drinking water purpose,

4

Not known

0
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Surface water use for sensitive purposes

The use of surface water for sensitive use (use for e.g. drinking water, irrigation,
livestock, commercial food production, water recreational activities, fishing) is an
important parameter for the risk assessment and prioritization of contaminated
sites and is therefore included in the data collection. The results of the data
collection are shown in Table 6-9. The results show that at most sites, surface
water is used for sensitive purposes (Major and moderate use). This information
shows that surface water contamination can cause a risk at many of the inspected
sites.
Table 6-9

Surface water use for sensitive purposes

Use of surface water for sensitive purposes #

Number of sites

Major use of surface water for sensitive use

27

Moderate use for sensitive purpose

50

No use for sensitive purpose

22

Not known

1

#: Use for drinking water, irrigation, livestock, commercial food production, water recreational activities, fishing

6.9

Site access by local community

The site access for the local community is an important parameter for the risk
assessment and prioritization of contaminated sites (exposure of the contamination
to humans) and is therefore included in the data collection. The results of the data
collection are shown in Table 6-10. The results show that less than one third of the
sites are secured and access is controlled, and more than 60 % of the sites are
open with regular public activity..
Table 6-10

Site access by local community of 100 inspected sites

Site access

Number of sites

Site secured and access controlled

31

Site not secured but access limited

6

Open site with regular public activity,

61

Other

2
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6.10 Typology
The typology of a site is an important parameter for investigating and remediation
of a contaminated site. The typology concept is described in Appendix F in this
report (Appendix D in the SIP).
To distinguish between the main types of contaminated sites, the following
approach is used:
Source related:

›

Type S1: Land bound solid phase contamination

›

Type S2: Water bound sediments solid phase contamination

›

Type L: Land bound liquid phase contamination. The source of this type of
contaminations is connected to human activities or infrastructure.

Pathway related:

›

Type P1: NAPL contaminants in soil (Non Aqueous Phase Liquids)

›

Type P2: Groundwater contaminations.

Table 6-11 shows the typology of the 100 inspected sites. The most common
typology is Type S1 (S1-c and S1-a), Type L1-d (typically from effluent) and Type
P2 (groundwater contamination). It has to be noted that multiple typologies may
occur at the same site.
Table 6-11

Results of typology classification on the 100 inspected sites

Type

Description or activity

S-1

Solid phase contamination (land bound site).

S1-a

Mixing the soil with contaminated material or materials containing contamination, not including agricultural
activities.

11

S1-b

Embankment, filling of pits or depressions, filling of surface waters with contaminated material or materials
containing contamination.

6

S1-c

(Bulk) storage of contaminated material or materials containing contamination. (Industrial) activities in which
contaminated solids are used. ‘Leftovers’ from incineration and burning of material.

57

S1-d

Adding material containing contamination through agricultural activities (e.g. pesticides, fertilizers or additives to
animal feed).

2

S1-e

Atmospheric deposition (roads, railway, industries) of emissions or windblown dust.

5

S1-f

Deposition by flooding or washing.

1

S-2

Solid phase contaminations (water bound site). Contaminated open water sediments.

6

L-1

Liquid phase contaminations*).
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Type

Description or activity

Number of
sites

L1-a

(Business) activities involving fluids e.g. solvents, lubricants, paint, etc.

0

L1-b

Storage of liquids that contain contaminations in tanks or barrels (either storage on surface or subsurface).

0

L1-c

Transfer and transport of fluids through linear infrastructure. Weak points are couplings, pressure regulators,
valves, breakpoints and the passage through foundations / buildings.

0

L1-d

Spills or leaks of liquids. (either on surface or in rivers/lakes) Note. Possibly leading to type S2 or P2.

30

P-1

Liquid phase related.

P1-a

Dense Non-Aqueous Phase Liquid (DNAPL).

2

P1-b

Light Non-Aqueous Phase Liquid (LNAP).

0

P-2

Groundwater contamination.

54 (85*)

*: Including 31 sites where groundwater contamination is expected but not confirmed by analytical results

6.11 Comparing analytical results with Screening
and Response levels
The concentration levels of the analytical results of samples taken in connection
with the Site Inspection of the 100 sites are compared with the Screening Levels
and the Response Levels. The outcome of the comparison is shown in Table 6-12.
The specific analytical results are shown in the Site Inspection reports. An
overview of the maximum concentration measured is shown in the summary table
in Appendix E.
The results show that at most sites, the concentration of contaminants has been
found to exceed screening or response levels (68 sites).
Table 6-12

Concentration

Analytical results compared with screening and response levels for the inspected
sites
Number of sites

<SSL

28

>SSL

29

>RL

39

Other*

4

*: Due to lack of SSL, paving (so sampling was not possible) or no site access

For the sites where contaminants exist at or below Screening Levels, the site
cannot directly be regarded as ‘not a probably contaminated site’. This, because of
the fact that only a limited number of samples were taken. Further investigation is
necessary to assess if there are any further sources of contamination at the site
which may cause a risk to present or future land use. This can be done by a
preliminary site investigation (Step 2.2).
If the contaminants exist at or above Screening Levels but at or below Response
Levels, the site may be determined as ‘probably contaminated site’. Then, a
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preliminary site investigation should be carried out as well. This is because of the
fact that only a limited number of samples were taken and there may be other
locations on the site where higher concentrations of contaminants occur.
If the contaminants exist at or above Response Levels, according to the approach
described in Section 2 (see Figure 2-2), the site can be classified as ‘a
contaminated site’. Often it is not clear, if all sources and pathways have been
identified and samples have actually been taken. In that case, a preliminary site
investigation is necessary. If it is clear that all sources and relevant pathways have
been identified and samples were taken from these points, no preliminary site
investigation is necessary.
For a relatively high number of sites, contamination levels are at or below the
Screening Levels. There are different reasons for that. In many of those cases, it
has not been possible to take a sample of the contaminated soil or groundwater,
e.g. due to pavement of the site, and sampling has been done in areas with less
exposure of contamination. In some cases it appears that the site has been
remediated, although evidence cannot be provided based on the limited sampling
during the site inspection.
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Appendix A List of 100 inspected Sites
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Annex A
GPS coordinates
State

Serial no. Site ID number

Telangana

3

TS-502-1

Assam

12

AS-781-3

Bihar

16

BR-800-1

17

CG-491-1

Chhattisgarh

Goa

21

CG-495-2

23

GA-403-2

24

Gujarat

Haryana

Himachal Pradesh

Jharkhand

Site Name

GJ-383-1

28

GJ-383-2

31

GJ-390-4

32

GJ-391-1

33

GJ-392-2

34

GJ-393-2

40

GJ-396-4

Latitude

Longitude

Type of contamination according
to definition from MoEF

Type of Site

Date for Site Inspection

Patancheru, Medak District , Telangana

Patancheru, Medak District , Telangana pin
code:502300

17,539669

78,245269

Hazardous Waste, Effluent;

Area site

27.06.2013

Rangia, District-Kamrup, Assam

26,496658

91,592305

Effluent

Point site

7.11.2014

Hathidah Khurd village, Mokama Block,
Patna District, Bihar
Bhilai steel plant, Chhattisgarh

Rangia, District-Kamrup, Assam- Pincode781354
Hathidah Khurd village, Mokama Block, Patna
District, Bihar-800001
Bhilai steel plant, Chhattisgarh-491001

25,38011

85,97455

Effluent

Point site

27.07.2013

21,169611

81,400078

Hazardous Waste

Point site

7.08.2013

BALCO, Korba

BALCO, Korba, Chattishgarh-495677

22,402168

82,737829

Hazardous Waste

Point site

M/s Sunrise Zinc Ltd , Plot No. L-2 & M/S
Nicomet Industries Ltd Plot no, L-15 ,19 &
20, Cunicolum Industrial Estate, Punjim,
Goa

M/s Sunrise Zinc Ltd , Plot No. L-2 & M/S
Nicomet Industries Ltd Plot no, L-15 ,19 & 20,
Cunicolum Industrial Estate, Punjim, GoaPincode 403-703

15,188028

74,029719

Hazardous Waste

Point site

13.05.2013 &
Resampling :24.11.2014
29.07.2013
Resampling:10.11.2014

Aji GIDC Industries Association Estate
Rajkot

Aji GIDC Industries Association Reg No. G 904,
DT-26/4/1983, Plot No. 121, Road AB Corner, Aji
GIDC Estate Rajkot - 360003

22,292041

70,816407

Hazardous Waste

Area site

25.04.2013,

Larsen Chem, B/2, Ganeshpura, Opp
Janta Petrol Pump, Modasa Sabarkantha
district- Gujarat

Larsen Chem, B/2, Ganeshpura ,
Opp Janta Petrol Pump, Modasa Sabarkantha
district- Gujarat -383315

23,475619

73,291149

Effluent, Hazardous Waste

Point site

29.07.2013

Swastik Organic, survey no 93 paiki,Sabar
Dairy Road,Piplodi
Effluent Channel Project Limited (ECPL)
(Baroda Effluent Canal) Vadodara and
Bharuch District

Swastik Organic, survey no 93 paiki,Sabar Dairy
Road,Piplodi - 383001
Effluent Channel Project Limited (ECPL) (Baroda
Effluent Canal) Vadodara and Bharuch District

23,592505

72,972861

Effluent

Point site

22,342609

73,151402

Effluent

Area site

29.07.2013
Resampled : 21.5.2014
9.5.2014

Hema Chemicals
Vadodara

Hema Chemicals
Industrial Estate, Gorwa , Vadodara, Gujarat
390016

22,334526

73,162039

Hazardous Waste

Point site

22.04.2014

J Point,( Effluent Discharge Point)
Jambusar, District- Bharuch, 392001
Jambusar, District- Bharuch,
Ankleshwar Induatrial Estate ,GIDC
GIDC Industrial Estate, Ankleshwar- 393002.
Industrial Estate, Ankleshwar. Dist.Bharuch Dist.Bharuch (Gujarat, India)
(Gujarat, India,Ankleshwar

22,185453

72,713527

Effluent

Point site

9.05.2014

21,632494

73,019725

Hazardous Waste

Area site

24.04.2013

TSDF site, GIDC-Vapi, District-Valsad

TSDF site, GIDC-Vapi, District-Valsad, 396195

20,357527

72,945348

Hazardous Waste

Point site

22.5.2014

Behind Hema Chemicals, Nr.Samta Colony,
Subhanpura Road,Vadodara

22,329995

73,159486

Effluent

Point site

22.04.2013

GJ-360-1

27

Adress

Unit II, Nandesari,

44

GJ-391-4

Gorwa Pond, Vadodara Gujarat,Behind
Hema Chemicals, Nr.Samta Colony,
Subhanpura Road,Vadodara

Pace City-II, Sector 37
Gurgaon Haryana-122002

76,999501

Effluent

Point site

25.7.2013

HR-122-2

Pace City-II, Sector 37
Gurgaon Haryana

28,428392

53

Prem Colony, Kundli Sonepat

Prem Colony, Kundli Sonepat-Pin-131028

28,868137

77,121203

Hazardous Waste

Point site

28.07.2013

59

HR-131-1

61

HR-133-2

76,991689

Effluent, Hazardous waste

Point site

HP-173-2

30,946248

76,812063

Effluent

Point site

79

JH-833-1

Sectors 25 & 29, Dyeing Industry, Panipat,
Haryana
Housing Board Phase-III, Baddi, Himachal
Pradesh-173205
Roro hills Jharkhand -833201

29,358608

65

Sectors 25 & 29, Dyeing Industry, Panipat,
Haryana
, Housing Board Phase-III,Effluent Drain
Baddi, Himachal Pradesh
Roro hills Jharkhand

22,489585

85,647162

Hazardous waste

Point site

28.07.2013
Resampling : 29.11..2014
5.08.2013:
Resampling:1.12.2014
11.05.2013

Manikui -Chandil Swarnarekha River
Polluted Site, Seraikella- Kharswan,
Jharkhand

Manikui -Chandil Swarnarekha River Polluted
Site, Seraikella- Kharswan, Jharkhand-833001

22,835772

86,160665

Effluent

Area site

16.05.2014

81

JH-833-2

Annex A
GPS coordinates
State

Serial no. Site ID number

Site Name

Adress
Latitude

Longitude

Type of contamination according
to definition from MoEF

Type of Site

Date for Site Inspection

Mavallipura Dumpsite, Yelahanka , Banglore560064
Goripalya near Mysore Road, Bangalore,
Karnataka. E-waste recycling in Bangalore,
Karnataka-560026
Mangamanapalya Road, Hosur Road, Bangalore,
Karnataka-560030

13,122438

77,53775

Municipal Solid Waste

Point site

12,964087

77,556605

Any other (e-Waste)

Point site

12,902887

77,631954

Air

Area site

KA-560-8

Mavallipura Dumpsite, Yelahanka ,
Banglore
Goripalya near Mysore Road, Bangalore,
Karnataka. E-waste recycling in Bangalore,
Karnataka
Mangamanapalya Road, Hosur Road,
Bangalore, Karnataka

20.06.2013
Resampling: 03.12.2014

Peenya Industrial area, Bangalore, Karnataka560058

77,525031

Effluent

Area site

KA-560-9

Peenya Industrial area, Bangalore,
Karnataka

13,025538

99

27.07.2013
Resampling: 30.11.2014

Cauvery River, downstream Nanjangud, Mysore
District, Karnataka-571301

76,675681

Effluent

Area site

KA-571-1

Cauvery River, downstream Nanjangud,
Mysore District, Karnataka

12,139956

101

30.07.2013
Resampling :27.11.2014

108

KL-628-1

Kalamukke Lake, Kochi

Kalamukke Lake, Kochi

9,972931

76,248505

Effluent

Point site

18.06.2013
Resampling :25.11.2014

Kuzhikandom Thodu (Creek), Kerala

Kuzhikandom Thodu (creek), Pincode -683501

10,079547

76,294582

Effluent

Point site

25.5,2013

110

KL-683-1

111

KL-683-2

Ammanthuruthu- Karipadam

Ammanthuruthu- Karipadam

10,083385

76,288432

Effluent, Hazardous Waste

Point site

18.06.2013

116

KL-686-1

Vadavathoor , Kottayam

Vadavathoor , Kottayam pincode-686010

9,590878

76,559867

Municipal Solid Waste

Point site

16.06.2013

Indo Zinc, Plot-79, Sector -3, Pithampur, DistDhar, MP-454775

75,574299

Hazardous Waste

Point site

03.05.2013

MP-454-1

Indo Zinc, Plot-79, Sector -3, Pithampur,
Dist-Dhar, Madhya Pradesh

22,641215

120

M/s Grasim Chemical, Grasim Nagar, Nagda456001

75,412697

Effluent

Point site

10.07.2013

MP-456-1

M/s Grasim Chemical, Grasim Nagar,
Nagda, Madhya Pradesh

23,444977

121

75,045467

Hazardous Waste

Point site

MP-457-1

Sajjan Chemicals -Plot No ; 54 E dosigoan Kataria wiresLtd-Plot No ; 54 E Dosigoan
Industrial area, Ratlam, Madhya Pradeh
Industrial area, RATLAM -4571001

23,357857

122

02.05.2013
Resampling: 9.10.2014,

23,360211

75,047161

Hazardous Waste

Point site

MP-457-2

Sajjan chemical Pvt Ltd ( Plot No -61 B,
Dosigaon Industrial Area, Ratlam)

Kataria wiresLtd, Plot No. 61B -457001

123

02.05.2013
Resampling :9.10.2014,

Hazardous Waste

Point site

02.05.2013,
Resmapling 9.10.2014,

Mithi River, Mumbai, Maharashtra

Khandarwesa Mines, Near Nimali Village, 16 km
away from Dosigaaon Industrial area), Ratlam457001
Mithi River, Mumbai, Maharashtra-400055

75,065871

MP-457-3

Sajjan chemical Pvt Ltd (Khandarwesa
Mines, Near Nimali Village)

23,487821

124

19,108391

72,884318

Effluent

Area Site

8.08.2013

140

MH-400-5

141

MH-400-6

Dahisar,Mumbai Suburban, Maharashtra

Dahisar,Mumbai Suburban-400068

19,262827

72,87413

Hazardous Waste

Point site

22.05.2013

142

MH-431-1

Naregaon dumping site, Aurangabad city

19.894725

75.398344

Municipal Solid Waste

Point site

Okhla industrial area, New Delhi

28,534464

77,277869

Hazardous Waste, Effluent

Area site

23.05.2013
Resampling:7.11.2014
19.05.2014

146

ND-110-14

Naregaon dumping site, Aurangabad city431007
Open land adjoining to 165, National Capital
Territory (Delhi) Patparganj Industrial Area110092

Gazipur landfill-site, Gazipur, Delhi

Gazipur landfill-site, Gazipur, Delhi-110096

28.625153°

77.328056°

ND-110-16

Municipal Solid Waste, Effluent
(leachate)

Point site

148

03.06.2013
Resampling:21.09.2014

149

ND-110-17

Jhilmil Industrial Area , New Delhi

Jhilmil Industrial Area , New Delhi-110095

28,673487

77,31357

Hazardous Waste

Point site

03.03.2013

Road side & in front of C-58/1, Essco
Sanitations, National Capital Territory
(Delhi) Wajirpur Industrial Area

Road side & in front of C-58/1, Essco
Sanitations, National Capital Territory (Delhi)
Wajirpur Industrial Area-110052

28,699359

77,172297

Effluent

Area site

15.05.2014

88

KA-560-15

92

KA-560-2

98

28.07.2013,
Resampling: 02.12.2014
18.05.2013

Karnataka

Kerala

Madhya Pradesh

Maharashtra

National Capital
Territory

154

ND-110-20

Annex A
GPS coordinates
State

Serial no. Site ID number

155

163

ND-110-21

Site Name

Adress
Latitude

Longitude

Type of contamination according
to definition from MoEF

Type of Site

Date for Site Inspection

Badli Industrial Area, Delhi

Badli Industrial Area, Delhi-110042

28,747886

77,127075

Effluent

Area site

9.05.2014

Mandoli&Seelampur E-Waste site East
Delhi

BehtaHazipur (Near New Krishna ViharMandoli
New Delhi ),
Ghaziabad U.P. and old Seelampur, New Delhi Delhi-110053

28,719159

77,314923

Hazardous Waste, Effluent

Point site

4.05.2014

RKL-III , ( In a low lying area in kalunga
industrial estate near Kalinga Sponge
industry, around 500 m away from M/s
Konark Chemicals and M/s Siddharth
Chemicals)

M/s Konark Chemicals and M/s Siddharth
Chemicals Kalunga Industrial Estate, Rourkela769001

22.219687°

84.757465°

Hazardous Waste

Point site

24.05.2013;
Resampling: 23.11.2014

Gypsum Pond -Paradip Phosphate &
IFFCO, Paradip,Orissa

Paradip ,Orissa-pincode-754142

20,258112

86,626326

Hazardous Waste

Area site

07.05.2013;
Resampling:19.11.2014

ND-110-29

172

OR-769-3

173

OR-754-1

86,930532

Hazardous Waste

Point site

OR-757-1

Site KCL-I, , Inside the premises of M/s KCL M/s Krebs & Cie Ltd Mayurbhanj Orissa near H2SO4 Tank
Pincode 757043

21,597685

175

13.05.2013;
Resamling:12.11.2014

86,929221

Hazardous Waste

Point site

OR-757-2

Site KCL II, Inside the premises of M/s KCL M/s Krebs & Cie Ltd Mayurbhanj Orissa near Gate, Mayurbhanj Orissa
Pincode 757043

21,598039

176

13.05.2013;
Resamling:12.11.2014

86,928847

Hazardous Waste

Point site

OR-757-3

Site KCL III, ,Inside the premises of M/s KCL M/s Krebs & Cie Ltd Mayurbhanj Orissa inside drier room, Mayurbhanj Orissa
Pincode 757043

21,597189

177

13.05.2013;
Resamling:12.11.2014

86.930313°

Hazardous Waste

Point site

OR-757-4

Site KCL IV, outside the premises of M/s
M/s Krebs & Cie Ltd Mayurbhanj Orissa KCL near Northern Boundary- Mayurbhanj Pincode 757043
Orissa

21.599929°

178

13.05.2013;
Resamling:12.11.2014

M/s Krebs & Cie Ltd Mayurbhanj Orissa Pincode 757043

86,928121

Hazardous Waste

Point site

OR-757-5

Site KCL V, outside the premises of M/s
KCL near main Gate; Mayurbhanj Orissa

21,598007

179

13.05.2013;
Resamling:12.11.2014

Orissa-757043

21,603934

86,930121

Hazardous Waste

Point site

OR-757-6

Site ECFC-I (Backside of the unit.)
Mayurbhanj, Orissa

M/s ECFC Mayurbhanj,

180

13.05.2013;
Resamling:12.11.2014

Orissa-757043

21,605225

86,929107

Hazardous Waste

Point site

OR-757-7

Site ECFC-II ( Outside the Premises along
the boundary wall)), Mayurbhanj, Orissa

M/s ECFC Mayurbhanj,

181

13.05.2013;
Resamling:12.11.2014

M/sNational Aluminum Company Ltd ,Angul
Orissa-759122

85.161234°

Hazardous Waste

Point site

OR-759-1

Site NALCO-I, M/sNational Aluminum Co.
Products, Angul

20,831763

182

06.08.2014,
Resampling:17.05.2014
Resampling:21.11.2014

Site OCL-I, ORICHEM abandoned site
(inside the premises of M/s Orichem Ltd
and also outside the boundary of wall),
Talcher, Orissa

South Balanda ORICHEM abandoned site,
Talcher-759107

20,925735

85.172870°

Hazardous Waste

Point Site

02.05.2013

183

OR-759-2

M/sNational Aluminum Company Ltd ,Angul
Orissa-759122

85.158576°

Hazardous Waste

Point site

OR-759-3

Site NALCO-II,M/sNational Aluminum Co.
Products, Angul

20,821955

184

06.08.2014,
Resampling:17.05.2014
Resampling:21.11.2014

M/sNational Aluminum Company Ltd ,Angul
Orissa-759122

85,157922

Hazardous Waste

Point site

OR-759-4

Site NALCO-III,M/sNational Aluminum Co.
Products, Angul

20,82095

186

06.08.2014,
Resampling:17.05.2014
Resampling:21.11.2014

Dumpsite JCL-I (Outside the Premises Of
M/S Jayshree Chemicals Ltd Near
Rushikulya River)
Jayashree Chemicals, Ganjam

Jayashree Chemicals-761025

19,378006

85,051354

Hazardous Waste

Point site

22.05.2013;
Resampling : 18.11.2014

Orissa

192

OR-761-1

Annex A
GPS coordinates
State

Serial no. Site ID number

193

194

OR-761-3

196

OR-768-1

197

Punjab

OR-761-2

OR-768-2

198

OR-768-3

200

OR-769-1

201

OR-769-2

202

OR-769-4

203

PB-141-1

204

PB-141-5

205

PB-141-6

207

PB-144-2

208

PB-144-4

Site Name

PB-148-1

216

RJ-302-1

219

RJ-313-1

Rajasthan

Latitude

Longitude

Type of contamination according
to definition from MoEF

Type of Site

Date for Site Inspection

Dumpsite JCL-II (Inside the Premises Of
M/S Jayshree Chemicals Ltd )
Jayashree Chemicals, Ganjam

Jayashree Chemicals-761025

19,381236

85,052652

Hazardous Waste

Point site

22.05.2013;
Resampling : 18.11.2014

Dumpsite JCL-III ( (Outside the Premises
Of M/S Jayshree Chemicals Ltd Near
Rushikulya River))
Jayashree Chemicals, Ganjam

Jayashree Chemicals-761025

19,377793

85,051959

Hazardous Waste

Point site

22.05.2013;
Resampling : 18.11.2014

Site INDAL-I (Located inside the unit
premises of M/s Indian Aluminium
Company Limited), Hirakud,Sambalpur

HINDALCO, Hirakud, Sambalpur Orissa -768212

21,530143

83,907851

Hazardous Waste

Point site

05.08.2013
Resampling: 20.05.2014;
Resampling:22.11.2014

Site INDAL-II (Located inside the unit
premises of M/s Indian Aluminium
Company Limited ), Hirakud, Sambalpur

HINDALCO, Hirakud, Sambalpur Orissa -768212

21,519962

83,902391

Hazardous Waste

Point site

05.08.2013
Resampling: 20.05.2014;
Resampling:22.11.2014

Site INDAL-III (Located outside the unit
premises of M/s Indian Aluminium
Company Limited), Hirakud, Sambalpur

HINDALCO, Hirakud, Sambalpur Orissa -768212

21,534566

83.912470°

Hazardous Waste

Point site

05.08.2013
Resampling: 20.05.2014;
Resampling:22.11.2014

RKL-I (Inside The Premises Of M/S Lotus
Chrome Chemicals)

M/s Lotus Chrome Chemicals Ltd., Kalunga
Industrial Estate, Rourkela-769001

22,234709

84.722280°

Hazardous Waste

Point site

24.05.2013; Resampling: 23.11.2014

RKL-II (In Beldihi village along the play
Kalunga Industrial Estate, Rourkela-769001
ground between Govt primary school & St.
Georgia school)

22,236011

84,761129

Hazardous Waste

Point site

24.05.2013;
Resampling: 23.11.2014

RKL-IV, inside the premises of M/S
Siddharth Chemicals

Kalunga Industrial Estate, Rourkela-769001

22,222555

84,762821

Hazardous Waste

Point site

24.05.2013;
Resampling: 23.11.2014

Buddha Nullah, Ludhiana, Punjab

Buddha Nallah, Near Central jail, Ludhiana141001

30,919455

75,90332

Effluent, MSW dumping

Area Site

24-04-2013

Tajpur road MSW Sumpsite, Ludhiana

Tajpur road MSW Sumpsite, Ludhiana-141401

30,928623

75,906736

Municipal Solid Waste

Point site

1.10.2014

Hambran Road Msw DumpSite, Ludhiana

Hambran Road Msw DumpSite, Ludhiana141110

30,919485

75,753523

Municipal Solid Waste

Point site

29.09.2014

PSIEC Leather Complex, Jalandhar, Punjab

PSIEC Leather Complex, Jalandhar, Punjab
144201
Basti Sheikh, Jalandhar-144002

31,332535

75,512237

Hazardous Waste, Effluent

Area site

24.04.2013

31,320198

75,548062

Municipal Solid Waste

Point site

01.10.2014

Mahaluxmi OrgoChemical
Industries, Nabha
Road, Bhawanigarh,
Sangrur

Mahaluxmi OrgoChemical, Industries, Nabha
Road, Bhawanigarh, District Sangrur, Punjab. @
1 Km before Toll Tax, Pincode 148026

30,275411

76,074781

Hazardous Waste, Effluent

Point site

01.10.2014

Amanishah nalla, Sanganer Indutrial Area,
Jaipur
Village Bichhadi, Block Girva, Rajasthan

Amanishah nalla, Sanganer Indutrial Area, Jaipur
Rajasthan 302011
Village Bichhadi, Block Girva, Rajasthan-313024

26,817401

75,79004

Effluent

Point site

24,589316

73,823643

Hazardous Waste

Point site

25.05.2013
Resampling:10.07.2014
30.07.2013

Basti Sheikh, Jalandhar

211

Adress

Annex A
GPS coordinates
State

Tamil Nadu

Serial no. Site ID number

226

TN-607-1

227

TN-624-1

231

TN-632-1

233

TN-632-3

235

TN-640-1

236

UP- 201-1

239

UP-201-9

242

UP-204-1

244

UP-208-12

247

UP-208-15

249

UP-208-3

250

UP-208-4

251

UP-208-5

252

UP-208-6

261

UP-226-1

263

UP-226-3

264

265

Site Name

Adress
Latitude

Longitude

Type of contamination according
to definition from MoEF

Type of Site

Date for Site Inspection

Eachangadu, Cuddalore, Tamil Nadu,

Eachangadu, Cuddalore, Tamil Nadu, 607001

11.683214

79,756303

Air, Hazardous Waste,Effluent

Any Other (Air
Pollution), Area Site

27.05.2013

Kodaikanal ,Tamil Nadu

Hindustan Unilever Ltd , Kodaikanal ,Tamil
Nadu 624103
Plot No. 25 of SIPCOT industrial estate along
the NH4, Ranipet , Tamilnadu pincode- 632401

10.224714

77,48709

Hazardous Waste

Point site

05.06.2013

12,955092

79,311158

Hazardous Waste

Point site

22.05.2013

TCCL, Ranipet , Tamilnadu

Vanitec Limited (inside the premises of
CETP) Vallayambattu, Vadiumbadi, Vellore,
Tamilnadu
Noyyal river ,Tirupur, Tamil Nadu

Vanitec Limited, 183, Katchery Road,
Vallayambattu,Vaniyambadi Tamilnadu Pincode
-632513
Tirupur, Tamil Nadu

12,698153

78,633428

Hazardous Waste

Point site

13.6.2013

11,11918

77,394792

Effluent

Point site

04.06.2013

Sahibabad Industrial Area

Sahibabad Industrial Area , Ghaziabad Uttar
Pradesh Pincode-201010

28,669502

77,341068

Effluent, Hazardous Waste

Point Site

23.06.2013

Lohia Nagar C Block, Ghaziabad

Lohia Nagar C Block, Ghaziabad-Pincode- 201003

28,685193

77,432472

Hazardous Waste

Point site

26.07.2013
Resampling: 1.10.2014

Shakti Nagar, Aligarh

Shakti Nagar, Gullar Road, Aligarh, Uttar Pradesh

27,891556

78,058404

Effluent

Area site

18.06.2014

Tejab Mill Campus, Anwarganj, Kanpur

Tejab Mill Campus, Anwarganj, Kanpur- 208003

26,456382

80,320689

Hazardous Waste

Point site

Khanchandrapuri, Rania Kanpur Dehat

26,403777

80,047415

Hazardous Waste

Point site

Nauriaya Kheda Kanpur

Khanchandrapuri,Rania Kanpur Dehat Uttar
Pradesh-209304
Nauriaya Kheda Kanpur -208022

05.06.2014
Resampling: 14.07.2014
12.07.2013

26,453965

80,268066

Hazardous Waste

Area site

Juhi Baburaiya (Rakhi Mandi), Kanpur

Juhi Baburaiya (Rakhi Mandi), Kanpur-208003

26,44522

80,322694

Hazardous Waste

Point site

05.06.2013
Resampling:15.07.2014,
12.07.2013

Panki Industrial Area, Kanpur

Panki Industrial Area, Kanpur208022

26,46016

80,226849

Hazardous Waste

Point site

16.07.2013

Shivnathpura, Rania , (Kanpur Dehat)
Ramabai Ngar, Kanpur, Uttar Pradesh

Shivnathpura, Rania , (Kanpur Dehat) Ramabai
Ngar, Kanpur, Uttar Pradesh-209304

26,413374

80,021637

Hazardous Waste

Point site

5.06.2013

Chakar Village Chinhat, Lucknow

26,926555

81,067481

Hazardous Waste

Point site

04.06.2013

Uttardhauna, Chinhat Block, Lucknow

Chakhar village, Chinhat, Lucknow, Uttar
Pradesh-226028
Uttardhauna, Chinhat Block, Lucknow-226028

26,886526

81,055561

Hazardous Waste

Point site

4.06.2013

Dewa Road, Lucknow (Palhauri Village,
Deva Road, Chinhat, Lucknow)

Palhauri Village, Deva Road, Chinhat, Lucknow,
Uttar Radesh-226028

26,99668

81,143051

Hazardous Waste

Point site

15.07.2013

UP-226-6

Kanoria Chemical Renukoot ,Renukoot,
Sonebhadra, Uttar Pradesh

M/s Aditya Birla Chemical Industries
,Renukoot, Sonebhadra, Uttar Pradesh

24.200300°

83.048463°

Effluent, dump

Area Site

17.05.2013

UP-231-1

77.454877°

Effluent, Hazardous waste

Area site

28.07.2013,
Resampling: 1.10.2014

UP-250-1

Barnawa village, (Kinauni Village) Meerut
District, , Uttar Pradesh, Bajaj Hindustan Sugar
Mill - Kinauni Road,Kinauni, Meerut, UP 250502

29.052920°

271

Barnawa Village, Baghpat, District Meerut
(Confluence point of Kali River & Hindon
River)

Jaibheem Nagar, Ward No. 5, Meerut

77,764844

Effluent, Bio-medical Waste

Point site

UP-250-2

Jaibheem Nagar, Ward No. 5, Meerut Pincode
250004

28,961787

272

28.07.2013;
Resampling 07.12.2014

275

UP-283-1

Firozabad

Firozabad Uttar Pradesh -283203

27,1631

78,3733

Effluent, Hazardous waste

Area site

8.06.2013

Ibrahimpur Village, Bhadarabad, Haridwar
District, Uttarakhandl Pincode-249402

78,071495

Effluent

Point site

27.07.2013

UK-249-2

Ibrahimpur Village, Bhadarabad, Haridwar
District, Uttarakhand

29.916654

283

Uttar Pradesh

Uttarakhand

Annex A
GPS coordinates
State

Serial no. Site ID number

Site Name

WB-701-2

288

WB-711-1

West Bengal
301

WB-712-2

310

WB-712-3

Type of contamination according
to definition from MoEF

Type of Site

Date for Site Inspection

Latitude

Longitude

22,528137

88,391094

Hazardous Waste

Point site

09.11.2014

Nibra Indusrial Area,Howrah, West Bengal Nibra Indusrial Area,Howrah, West Bengal711409

22,603295

88,24852

Hazardous Waste

Point Site

10.11.2014

Delhi Road, Near Shivang Trexium Pvt. Ltd. Delhi Road, Near Shivang Trexium Pvt. Ltd. &
& Shree Balaji Veneers Pvt. Ltd. Netaji
Shree Balaji Veneers Pvt. Ltd. Netaji More, Dist.
More, Dist. Hooghli (HW site 3 in NPC
Hooghli 712201
report from 2006)

22,738359

88,318913

Hazardous Waste

Point site

08.03.2013

Near minu weigh bridge, Delhi Road (100
mt from Netaji More) Near Dhaba, Dist.
Hooghli

22,797719

88,313953

Hazardous Waste

Point site

12.5.2013

Tiljala, Picnic Gardens, Kolkata
287

Adress

Tiljala, Picnic Gardens, Kolkata-700039

Near minu weigh bridge, Delhi Road (100 mt
from Netaji More) Near Dhaba, Dist. Hooghli712201

SITE INSPECTIONS

Appendix B Map showing location of
inspected sites
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SITE INSPECTIONS

B.1

Location of sites in North Zone
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SITE INSPECTIONS

B.2

Location of sites in East Zone
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SITE INSPECTIONS

B.3

Location of sites in West Zone
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SITE INSPECTIONS

B.4

Location of sites in South Zone
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SITE INSPECTIONS

B.5

Location of sites in Central Zone
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SITE INSPECTIONS

Appendix C Analytical methods, detection
limits, analysis compounds
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BILAG TASK 2

1

Task 4 Table 2.1

Protocols to be applied during Analysis of Water and Soil

Parameters

Protocol Description
Water & Soil

Metals
Lead

USEPA 3051A

Arsenic

USEPA 3052

Cadmium

USEPA 3050B

Chromium

USEPA 200.7 / 200.8

Copper
Mercury
Molybdenum
Silver
Tin
Zinc
Chromium VI

USEPA 3060 A & 7196A

{ Total Petroleum Hydrocarbon (TPH)

SOP – AN403
Nwtph-Hcid, USEPA 8015B

From C10 to C36 (Consolidated)
Volatile Organic Compounds (VOC)

USEPA 8260B, USEPA 5030B, USEPA 5035

BTEX

USEPA 8260 B

PAH, PCB & Pesticides

USEPA 8270 D

Cyanide

USEPA 9010C (soil) | APHA 21st Edn 4500 CN- E
(W)

Phenolic Compounds

APHA 21st Edn / IS 3025

Nitrate

USEPA 9210A (soil) | APHA 21st Edn 4500-NO3 B
(water)

Sulphate

IS 2720 Part 27 (soil) | APHA 21st Edn 4500-SO4-2 E
(water)

Phosphate ad PO4

Olsens's/ Bray & Kurtz Method (soil) | APHA 21st Edn
4500C,D&E (water)
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2

BILAG TASK 2

Annexure -1

Reporting limits of OC, SVOC are;

Parameters

Reporting Limit
Soil

Water

Mg/kg

µg/l

SVOC

<0.2

<0.5

VOC

<0.05

<0.2

TPH (C10-C36)

<150

<10 mg/l

Metals (in clean water or filtered water)
- Pb, Cd, CO, TI, Sn, Sb, V, Mn, V, Cu, Sr, BI, U

0.1

- Cr, Ti, Li, Hg, Ag, Ba, As

0.5

- Se, Te

1.0

Compounds

Compounds

Compounds

VOC

Pesticide Residues

PolyChlorinated Biphenyl (PCB)

Trichloroerhtane

2,4-D

PCB 28

Trichloroerhtane

Butachlor

PCB 52

Vinylchloride

Isoproturon

PCB 101

Cis-1,2-dichloroethene

Alachlor

PCB 118

Trans-1,2-dichloroethene

Atrazine

PCB 138

Tetrachloroethene

Methyl parathion

PCH 153

Dichloromethane

Methyl paraoxan

PCB 180

Dichlorobenzene

Malathion

1,3-dichloorpropeen

Malaoxon
Aldrin
Dieldrin
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BILAG TASK 2

Compounds

Compounds

Compounds

Pesticide Residue

Polynuclear Aromatic Hydrocarbons

Vilatile Aeromatic Hydrocarbon

Alpha- HCH

Naphthalene

Benzene

Beta-HCH

2-Methylnaphthalene

Toluene

Gamma-HCH (Lindane)

2-Chloronaphthalene

Ethylbenzene

Delta-HCH

Acenaphthylene

Xylene

o,p –DDT

Acenaphthene

p,p –DDT

Flourene

o,p –DDD

Phenanthrene

p,p –DDD

Anthracene

o,p –DDE

Flouranthene

p,p –DDE

Pyrene

Beta-ENdosulphan

Benzo(a)anthracene

Endosulphan Sulphate

Chrysene

Monocrotophos

Benzo(b) & Benzo(k)flouranthene

Ethion

Benzo(b) & Benzo(k)flouranthene

Chlorpyrifos

7.12-Dimethylbenz(a)anthracene

Phorate

Benzo(a)pyrene

Phorate sulphoxide

3-Methylcholanthrene

Phorate sulphone

Indeno(1.2.3.cd)purene

3

Dibenz(a.h)anthracene
Benzo(g.h.i.)perylene
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SITE INSPECTIONS

Appendix D Summary of findings from
desktop study and Site
Inspection
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Annex D

State

Serial no. Site ID number

Telangana

3

TS-502-1

Assam

12

AS-781-3

Bihar

16

BR-800-1

17

CG-491-1

21

CG-495-2

23

GA-403-2

24

GJ-360-1

27

GJ-383-1

28

GJ-383-2

Chhattis-garh

Goa

Gujarat

31

GJ-390-4

32

GJ-391-1

33

GJ-392-2

34

GJ-393-2

40

GJ-396-4

44

GJ-391-4

53

HR-122-2

59

HR-131-1

Haryana

Site Name

Current Land use

Primary Contaminant(s)

Approximate area
of site (Sqm)

"Industrial processes" which caused the contamination

Typology

Patancheru, Medak District , Telangana

Mixed (Water Bodies Total Chromium, Lead, Arsenic,
& Waste Land)
Cadmium, Mercury, Zinc, copper,
Nickel

6200 Sqm

20. Production and/or industrial use of solvents,
21. Production and/or industrial use of paints, pigments lacquers, varnishes,
plastic and inks,
26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments,
24. Production of canvas and textiles,
28. Production / formulation of drugs/pharmaceuticals & health care product.

Rangia, District-Kamrup, Assam

Agricultural Land

62,000 Sqm

24. Production of canvas and textiles

L1-d

P-2

Hathidah Khurd village, Mokama Block,
Patna District, Bihar
Bhilai steel plant, Chhattisgarh

Industrial,Waste land Cadmium, Lead, Arsenic, Cr VI,Cr
Total
Waste land
PAH, PCB, Arsenic, Mercury,
Sulphate, Lead
Industrial
Lead, Cynide, Fluoride

112000 Sqm

30. Leather tanneries

L1- c

P2

1,800,000 Sqm

13. Production of iron and steel

S1-c

P2

3,500 Sqm

11. Production of Primary and secondary aluminium.

S1-a

P-2

BALCO, Korba

Chromium, Nickel, Zinc

S1-c

L1-d

M/s Sunrise Zinc Ltd , Plot No. L-2 & M/S
Mixed (Industrial &
Nicomet Industries Ltd Plot no, L-15 ,19 & TSDF)
20, Cunicolum Industrial Estate, Punjim, Goa

Chromium, Copper, Cobalt,
52,234 Sqm
Cadmium, Arsenic , Zinc, Manganese

8. Secondary production copper,
6. Secondary production and/or industrial use of zinc
37. Other(Secondary production of Cobalt & Its compound)

S1–b

P-2

Aji GIDC Industries Association Estate
Rajkot

Industrial

12- Metal surface treatment, such as etching, staining, polishing, galvanising,
cleaning, degreasing, plating, etc.

S1-c, S1e

P-2

Larsen Chem, B/2, Ganeshpura, Opp
Janta Petrol Pump, Modasa Sabarkantha
district- Gujarat

Industrial

Arsenic, Chromium, Copper,
830,000 Sqm
Cadmium, lead, mercury,
zincHexavalent Chromium, Lead,
VOCs, Aromatic hydrocarbons (BTEX)
Total chromium, Arsenic, Cadmium, 3,500 Sqm
Lead, Mercury, Zinc

Swastik Organic, survey no 93 paiki,Sabar
Dairy Road,Piplodi
Effluent Channel Project Limited (ECPL)
(Baroda Effluent Canal) Vadodara and
Bharuch District

Industrial

Zinc, Lead , VOCs, Aromatic
Hydrocarbons (BTEX)
Other (effluent drain Chromium, Lead, Arsenic, Cadmium,
line)
Mercury, Phenolic compounds

3,000 Sqm

26. Production or industrial use of synthetic dyes, dye-intermediates and pigments S1-a

55,300 Sqm

26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments
28. Production/formulation of drugs/pharmaceuticals & health care product
18. Production of nitrogenous and complex fertilizers

Hema Chemicals
Vadodara

Industrial

6,400 Sqm

37. Other (Chrome salts manufacturing)

Unit II, Nandesari,

Chromium, Hexavalent Chromium,
Lead

J Point,( Effluent Discharge Point)
Other (Effluent Drain
Jambusar, District- Bharuch,
Line)
Ankleshwar Induatrial Estate ,GIDC
Industrial
Industrial Estate, Ankleshwar. Dist.Bharuch
(Gujarat, India,Ankleshwar

Cadmium, Cyanide, Chromium,
3,000 Sqm
Heavy metals, VOCs, Phenolic
Chromium, Cadmium, Arsenic, Zinc, 70,000 Sqm
Lead, Total Petroleum, VOCs,
Aromatic Hydrocarbons (Benzene,
Toluene), PAH components, Pesticide
Residue, Phenolic Compounds,
Copper, PCB

TSDF site, GIDC-Vapi, District-Valsad

Other (TSDF site)

Gorwa Pond, Vadodara Gujarat,Behind
Hema Chemicals, Nr.Samta Colony,
Subhanpura Road,Vadodara

Water bodies

Zinc, Copper, Chromium, Lead,
Cadmium, Mercury, Arsenic, PCB,
Hexavalent Chromium, Chromium,
Lead

Pace City-II, Sector 37
Gurgaon Haryana

Water bodies

Prem Colony, Kundli Sonepat

26. Production or industrial use of synthetic dyes, dye-intermediates and pigments L1-d

P-2
L1-d

S1 – c
S1-b

37.(Effluent Drain management)
21. Production and/or industrial use of paints, pigments lacquers, varnishes,
plastic and inks
26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments,
29. Production and formulation of pesticides including stock-piles,
17. Production of mineral acids

P-2

P-2

P-2

L1-d

P-2

S1–a

P-2

100,000 sqm

33. Disposal of barrels containers used for handling of hazardous wastes chemicals S1–b

P-2

27,740 Sqm

37. Other (manufacturer of basic chromium sulphate)

Chromium, Mercury, PAH
components, Hydrocarbons, VOCs,
PCB

45,560Sqm

26. Production or industrial use of synthetic dyes, dye-intermediates and pigments S2 ?
6. Secondary production and/or industrial use of zinc
12- Metal surface treatment, such as etching, staining, polishing, galvanising,
cleaning, degreasing, plating, etc

Habitation settlement Chromium, Lead, Arsenic, Fluoride

1,150 Sqm

9. Secondary production of lead

S2

S1-c

L1-d

P-2

L1-d

P-2?

P2

Annex D

State

Himachal
Pradesh

Serial no. Site ID number

61

HR-133-2

65

HP-173-2

79

JH-833-1

Jharkhand
81

JH-833-2

88

KA-560-15

92

KA-560-2

98

KA-560-8

Karnataka

99

KA-560-9

101

KA-571-1

108

110
Kerala

Site Name

Current Land use

Primary Contaminant(s)

Approximate area
of site (Sqm)

Typology

Sectors 25 & 29, Dyeing Industry, Panipat,
Haryana

Industrial

Chromium, Hexavalent Chromium,
Lead , Mercury, Zinc, Ammonia,
Phenolic Compounds

110,000 Sqm

26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments,
24. Production of canvas and textiles

, Housing Board Phase-III,Effluent Drain
Baddi, Himachal Pradesh

Water bodies

Zinc, Copper, Lead , Chromium,
Hexavalent Chromium

10,000 Sqm

32. Pulp & Paper Industry,
22. Production of plastic raw materials,
28. Production/formulation of drugs/pharmaceuticals & health care product

Roro hills Jharkhand

Forests

Asbestos

1,316,000 Sqm

37. Asbestos mine and dump site

Manikui -Chandil Swarnarekha River
Polluted Site, Seraikella- Kharswan,
Jharkhand

Water body

Lead, Cadmium, Zinc , Arsenic,
Chromium, Copper, Molybdnum

3,400,000 Sqm

13. Production of iron and steel including other ferrous alloys (electric furnaces;
steel rolling and finishing mills; Coke oven and by product plant)
37. Other (ore mining, steel production, power generation, cement production
and other related activities)

Mavallipura Dumpsite, Yelahanka , Banglore Other (Dumping Site) Total Cr, Tin. Silver, Zinc,
Molybdenum,Copper, Cadmium,
Goripalya near Mysore Road, Bangalore,
Habitation settlement Chromium, Hexavalent Chromium,
Karnataka. E-waste recycling in Bangalore,
Lead, Arsenic, Cadmium, Mercury,
Karnataka
Zinc, Copper
Mangamanapalya Road, Hosur Road,
Mixed (Habitation
Hexavalent Chromium, Chromium
Bangalore, Karnataka
settlement.
and Lead
Commercial,
Industrial)

150,000Sqm

37.Other (Dumpsite)

S1-c

P-2

50,000 Sqm

37.Other (E-waste recycling)

S1-c

P-2?

88,000 Sqm

31. Electronic Industry,
37. Other (Vehicle movement)

S1-e

Peenya Industrial area, Bangalore,
Karnataka

Mixed
(Industrial,Habitation
settlement)

Zinc, Cromium, Lead

2,000,000 Sqm

L1-d

P-2

Cauvery River, downstream Nanjangud,
Mysore District, Karnataka

Water bodies

Lead ,Cadmium, Hexavalent
Chromium, Chromium, Zinc, Nickel

1,500,000 Sqm

14. Hardening of steel,
13. Production of iron and steel,
26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments,
12- Metal surface treatment, such as etching, staining, polishing, galvanising,
cleaning, degreasing, plating, etc.
24. Production of canvas and textiles,
28. Production/formulation of drugs/pharmaceuticals & health care product,
32. Pulp & Paper Industry

L1-d

P-2?

Kalamukke Lake, Kochi

Water bodies

Lead

10,000,000 Sqm

4. Petroleum refining/re-processing of used oil/recycling of waste oil
S2
29. Production, and formulation of pesticides including stock-piles
21. Production and/or industrial use of paints, pigments lacquers, varnishes,
plastic and inks,
26. Production or industrial use of synthetic dyes, dye-intermediates and pigments
37. Other (The major types of these industries are fertilizers, pesticides, chemicals
and allied industries, petroleum refining and heavy metal processing, rubber
processing units, animal bone processing units, battery manufacturers, mercury
products, acid manufacturers, pigment and latex producers etc)

L1-d

P-2

Kuzhikandom Thodu (Creek), Kerala

Water bodies

Pesticides Residues, Chromium, Lead, 200,000 Sqm
Cadmium, Mercury

4. Petroleum refining/re-processing of used oil/recycling of waste oil
S1-d
29. Production, and formulation of pesticides including stock-piles
21. Production and/or industrial use of paints, pigments lacquers, varnishes,
plastic and inks,
26. Production or industrial use of synthetic dyes, dye-intermediates and pigments
37. Other (The major types of these industries are fertilizers, pesticides, chemicals
and allied industries, petroleum refining and heavy metal processing, rubber
processing units, animal bone processing units, battery manufacturers, mercury
products, acid manufacturers, pigment and latex producers etc)

L1-d

P-2

KL-628-1

KL-683-1

"Industrial processes" which caused the contamination

S1 – a
S1 – b
S1 - c

L1-d

P2

L1-d,
L1-c

P-2?

S1-c, S1e, S1-f

P-2

L1-d

Annex D

State

Madhya
Pradesh

Maharashtra

Serial no. Site ID number

111

KL-683-2

116

KL-686-1

120

MP-454-1

121

MP-456-1

122

Site Name

MP-457-2

124

MP-457-3

140

MH-400-5

141

MH-400-6

142

MH-431-1

146

ND-110-14

148

ND-110-16

149

ND-110-17

ND-110-20

"Industrial processes" which caused the contamination

Typology

Pesticide Residue, Chromium,
206,200 Sqm
Hexavalent Chromium, Lead, Arsenic,
Cadmium, Mercury, pH

4. Petroleum refining/re-processing of used oil/recycling of waste oil
S1-d
29. Production, and formulation of pesticides including stock-piles
21. Production and/or industrial use of paints, pigments lacquers, varnishes,
plastic and inks,
26. Production or industrial use of synthetic dyes, dye-intermediates and pigments
37. Other (The major types of these industries are fertilizers, pesticides, chemicals
and allied industries, petroleum refining and heavy metal processing, rubber
processing units, animal bone processing units, battery manufacturers, mercury
products, acid manufacturers, pigment and latex producers etc)

Vadavathoor , Kottayam

Other (MSW Dump
site)
Industrial

Chromium, Hexavalent Chromium,
Lead, Arsenic, Cadmium, Mercury,
Zinc, Cadmium , Mercury, Arsenic,
Chromium, Lead, Fluoride

14164Sqm

37.Other (MSW)

S1-c

P-2?

15,0000 Sqm

7. Primary production of zinc/ lead/copper and other non-ferrous metals except
aluminium
( Zinc metal recovery from ash)

S1-a

P-2?

M/s Grasim Chemical, Grasim Nagar,
Nagda, Madhya Pradesh

Water bodies

Mercury

8,000 Sqm

16. Production of caustic soda and chlorine
24. Production of canvas and textiles

Sajjan Chemicals -Plot No ; 54 E dosigoan
Industrial area, Ratlam, Madhya Pradeh

Industrial

Arsenic, Cadmium, Chromium, Lead,
and other heavy metals, Sulphate,
Chloride, Aluminium, Phenolic
compounds, PAH

4550 Sqm

37. Other (Manufacturing of H-acid and G-acid) and (Not known)- for new site
29. Production, and formulation of pesticides including stock-piles

S1-a

P-2?

Sajjan chemical Pvt Ltd ( Plot No -61 B,
Dosigaon Industrial Area, Ratlam)

Industrial

Arsenic, Cadmium, Chromium, Lead,
and other heavy metals, Sulphate,
Chloride, Aluminium, Phenolic
compounds, PAH

10,000 Sqm

37. Other (Manufacturing of H-acid and G-acid)
29. Production, and formulation of pesticides including stock-piles

S1-c

P-2

Sajjan chemical Pvt Ltd (Khandarwesa
Mines, Near Nimali Village)

Other (Mining Abandoned mine)

37. Other (Manufacturing of H-acid and G-acid)

S1-b

P-2?

Mithi River, Mumbai, Maharashtra

Water body

Arsenic, Cadmium, Chromium, Lead, 326,400 Sqm
and other heavy metals, Sulphate,
Chloride, Aluminium, Phenolic
Nitrate, Lead,Sulphates
270,000 Sqm

Dahisar,Mumbai Suburban, Maharashtra

Habitation settlement Chromium, Hexavalent Chromium

105,000Sqm

37 Other (Chrome salts manufacturing)

S1-a?

P-2?

Naregaon dumping site, Aurangabad city

Other (MSW Landfill) Cadmium, Hexavalent Chromium,
Chromium, Zinc, Lead, Copper
Mixed (Industrial,
Hexavalent Chromium, Chromium
Habitation
settlement
&Commercial)

143,100 Sqm

37 Other (Landfill)

S1-c

P-2

450,000 Sqm

28. Production/formulation of drugs/pharmaceuticals & health care product
S1-C
26. Production or industrial use of synthetic dyes, dye-intermediates and pigments
21. Production and/or industrial use of paints, pigments lacquers, varnishes,
plastic and inks

Other (MSW Landfill) Nitrate, Silica, Chromium, Nickel,
Copper, Heavy Metals, Potassium,
Industrial
Metals, PAH, Oil/fuel Hydrocarbons
(TPH), VOC’s, PCB

300,000 Sqm

37 Other (Landfill)

700 Sqm

Industrial

480,000 Sqm

37. Other (temporarily storage of hazardous waste e.g. production of rubber,
S1-c
electrical components, dyes, oil sludge, electric cables aluminium sludge and lube
oil etc.)
31. Electronic Industry,
S1-C
26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments,
12- Metal surface treatment, such as etching, staining, polishing, galvanising,
cleaning, degreasing, plating, Heavy Industry (casting, rolling, stamping) etc

Indo Zinc, Plot-79, Sector -3, Pithampur,
Dist-Dhar, Madhya Pradesh

Gazipur landfill-site, Gazipur, Delhi
Jhilmil Industrial Area , New Delhi

154

Approximate area
of site (Sqm)

Mixed (Agricultural
Land,Habitation
settlement)

MP-457-1

123

Primary Contaminant(s)

Ammanthuruthu- Karipadam

Okhla industrial area, New Delhi

National
Capital Territory

Current Land use

Road side & in front of C-58/1, Essco
Sanitations, National Capital Territory
(Delhi) Wajirpur Industrial Area

Chromium, Lead, Zinc, Nickel, VOCs

L1-d

L1-d

37. Other (illegal activities like sewage waste, dumping of domestic waste, small
illegal domestic industries, scrapyards etc on banks of Mithi river)

L1-d

S1-b

P-2

P-2?

P-2

P2

L1-d

P-2
P1-a;
P2

L1-d

P-2

Annex D

State

Serial no. Site ID number

Site Name

Badli Industrial Area, Delhi

Orissa

155

ND-110-21

163

ND-110-29

Current Land use

Primary Contaminant(s)

Industrial, Habitation Arsenic, Chromium, Lead, Cadmium
settlement
(Residential/School/Ki
ndergarten);

Approximate area
of site (Sqm)

"Industrial processes" which caused the contamination

Typology

310,000 Sqm

31. Electronic Industry,
26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments,
12- Metal surface treatment, such as etching, staining, polishing, galvanising,
cleaning, degreasing, plating, etc.

Copper, Zinc, Selenium, Arsenic,
Lead, Cadmium

640,000 Sqm

9. Secondary production of lead

S1-c

Hexavalent Chromium, Chromium

11,100 Sqm

37. Other (sodium dichromate, Potassium dichromate and sodium sulphate)

S1-c

P-2

Gypsum Pond -Paradip Phosphate & IFFCO, Industrial
Paradip,Orissa

Fluoride, Phosphate, Chloride

60,000Sqm

18. Production of nitrogenous and complex fertilizers
37. Other (Di Ammonia Phosphate, Sulphuric acid, phosphoric acid)

S1-c

P-2

Industrial

Chromium, Hexavalent Chromium

4,800 Sqm

37. Other (Basic Chrome Sulphate)

S1-c

P-2

Mandoli&Seelampur E-Waste site East Delhi Habitation
settlement,
Other (informal
industrial activity)
RKL-III , ( In a low lying area in kalunga
Waste land
industrial estate near Kalinga Sponge
industry, around 500 m away from M/s
Konark Chemicals and M/s Siddharth
Chemicals)

L1-d

L1-d

P-2

172

OR-769-3

173

OR-754-1

175

OR-757-1

Industrial

Chromium, Hexavalent Chromium

4,800 Sqm

37. Other (Basic Chrome Sulphate)

S1-c

P-2

176

OR-757-2

Site KCL-I, , Inside the premises of M/s KCL
near H2SO4 Tank
Site KCL II, Inside the premises of M/s KCL
near Gate, Mayurbhanj Orissa

1,900 Sqm

37. Other (Basic Chrome Sulphate)

S1-c

P-2

OR-757-3

Site KCL III, ,Inside the premises of M/s KCL Industrial
inside drier room, Mayurbhanj Orissa

Chromium, Hexavalent Chromium

177

136,500 Sqm

37. Other (Basic Chrome Sulphate)

S1-c

P-2

OR-757-4

Site KCL IV, outside the premises of M/s
KCL near Northern Boundary- Mayurbhanj
Orissa

Chromium, Hexavalent Chromium

178

15,000 Sqm

37. Other (Basic Chrome Sulphate)

S1-c

P-2

OR-757-5

Site KCL V, outside the premises of M/s KCL Industrial
near main Gate; Mayurbhanj Orissa

Chromium, Hexavalent Chromium

179

37. Other(Single Super Phosphate fertilizer, Sulphuric Acid)

S1-c

P-2

10,054 Sqm

37. Other(Single Super Phosphate fertilizer, Sulphuric Acid)

S1-c

P-2

OR-757-7

Site ECFC-II ( Outside the Premises along
the boundary wall)), Mayurbhanj, Orissa

Industrial

181

Vanadium, Fluoride, Hexavalent
Chromium, Chromium, Phosphate ,
Sulphate
Vanadium, Fluoride, Hexavalant
Chromium, Chromium, Phosphate ,
Sulphate

5,000 Sqm

OR-757-6

Site ECFC-I (Backside of the unit.)
Mayurbhanj, Orissa

Industrial

180

Flouride, Cyanide

11,200 Sqm

11. Production of primary aluminium

S1-c

P-2

OR-759-1

Site NALCO-I, M/sNational Aluminum Co.
Products, Angul

Industrial

182

Hexavalent Chromium, Chromium

32,000 Sqm

37. Other (sodium dichromate and basic chrome salts)

S1-c

P-2

OR-759-2

Wasteland

Flouride, Cyanide

900 Sqm

11. Production of primary and secondary aluminium

S1-b

184

OR-759-3

Site OCL-I, ORICHEM abandoned site
(inside the premises of M/s Orichem Ltd
and also outside the boundary of wall),
Talcher, Orissa
Site NALCO-II,M/sNational Aluminum Co.
Products, Angul

Industrial

183

Other (dumpsite with Flouride, Cyanide
shed)

11. Production of primary and secondary aluminium

S1-b

P-2?

OR-759-4

Site NALCO-III,M/sNational Aluminum Co.
Products, Angul

1,000 Sqm

186

Dumpsite JCL-I (Outside the Premises Of
M/S Jayshree Chemicals Ltd Near
Rushikulya River)
Jayashree Chemicals, Ganjam

Industrial

3,500 Sqm

16. Production of caustic soda and chlorine

S1-c

P-2

192

OR-761-1

Waste land

Mercury

Annex D

State

Serial no. Site ID number

193

Punjab

Rajasthan

OR-761-2

194

OR-761-3

196

OR-768-1

197

OR-768-2

198

OR-768-3

200

OR-769-1

201

OR-769-2

202

OR-769-4

203

PB-141-1

204

PB-141-5

205

PB-141-6

207

PB-144-2

208

PB-144-4

211

PB-148-1

216

RJ-302-1

Site Name

Dumpsite JCL-II (Inside the Premises Of
M/S Jayshree Chemicals Ltd )
Jayashree Chemicals, Ganjam

Current Land use

Primary Contaminant(s)

Approximate area
of site (Sqm)

"Industrial processes" which caused the contamination

Typology

Industrial

Mercury

12,000 Sqm

16. Production of caustic soda and chlorine

S1-c

P-2

Dumpsite JCL-III ( (Outside the Premises Of Industrial
M/S Jayshree Chemicals Ltd Near
Rushikulya River))
Jayashree Chemicals, Ganjam

Mercury

8,000 Sqm

16. Production of caustic soda and chlorine,

S1-c

P-2

Site INDAL-I (Located inside the unit
premises of M/s Indian Aluminium
Company Limited), Hirakud,Sambalpur

Industrial

Fluoride, Cyanide

15,000 Sqm

11. Production of primary and secondary aluminium)

S1-a?

P-2?

Site INDAL-II (Located inside the unit
premises of M/s Indian Aluminium
Company Limited ), Hirakud, Sambalpur

Industrial

Fluoride, Cyanide

87,500Sqm

11. Production of primary and secondary aluminium)

S1-b

P-2

Site INDAL-III (Located outside the unit
premises of M/s Indian Aluminium
Company Limited), Hirakud, Sambalpur

Industrial

Fluoride, Cyanide

800Sqm

11. Production of primary and secondary aluminium)

S1-b

P-2?

RKL-I (Inside The Premises Of M/S Lotus
Chrome Chemicals)

Industrial

Hexavalent Chromium, Chromium

1,000 Sqm

37. Other (sodium chromate and sodium sulphate)

S1-c

P-2

RKL-II (In Beldihi village along the play
ground between Govt primary school & St.
Georgia school)
RKL-IV, inside the premises of M/S
Siddharth Chemicals
Buddha Nullah, Ludhiana, Punjab

Other (School’s
playground)

Hexavalent Chromium, Chromium

10,000 Sqm

37. Other (sodium chromate and sodium sulphate)

S1-c

P-2

Industrial

Hexavalent Chromium, Chromium

4,500 Sqm

37. Other (sodium chromate and sodium sulphate)

S1-c

P-2

Water bodies

Nickel, Cadmium, Lead, Pesticides

200,000 Sqm

29 Production and formulation of pesticides including stock-piles
S1-c
26 Production or industrial use of synthetic dyes, dye-intermediates and pigments
24 Production of canvas and textiles
12 Metal surface treatment, such as etching, staining, polishing, galvanising,
cleaning, degreasing, plating, etc.
37 Other (Chemical Manufacturing and Sewage Treatment Plant)

Tajpur road MSW Sumpsite, Ludhiana

Other (MSW
dumpsite)

102,000 Sqm

37. Other (MSW dump site)

S1-c

P-2

Hambran Road Msw DumpSite, Ludhiana

Other (closed MSW
dump site

40,500 Sqm

37. Other (MSW Dump site)

S1-c

P-2

PSIEC Leather Complex, Jalandhar, Punjab

Industrial

Nickel, Heavy Metals, Oil/fuel
Hydrocarbons (TPH), Pesticide
residue, PAH, Phenolic compounds,
Nickel, Heavy Metals, Pesticide
residue, PAH components, Phenolic
compounds, Nitrate, Sulphate,
Hexavalent Chromium, Chromium

1,280,000 Sqm

30. Leather tanneries

S1-c

Basti Sheikh, Jalandhar

Mixed (Habitation
Arsenic, Cadmium, Chromium, Lead,
settlement,
Mercury, Nick, Zinc, VOC, TPH,
Commercial, Landfill) Pesticide residue, PAH, el, Phenolic
compounds, pH, nitrate, sulphate,
phosphate, Ammonia, Chloride,
Agricultural land
Phenolic compounds, PAH, Lead,
Chromium VI, Total Chromium,
Sulphate, Chloride

63,000 Sqm

37. Other (MSW dump site)

S1-c

17,000 Sqm

37. Other (Manufacturing of H-acid and G-acid)

S1-a

Water Bodies

101,680 Sqm

24. Production of canvas and textiles; 26. Production or industrial use of synthetic
dyes, dye-intermediates and pigments

Mahaluxmi OrgoChemical
Industries, Nabha
Road, Bhawanigarh,
Sangrur
Amanishah nalla, Sanganer Indutrial Area,
Jaipur

BTEX, VOC, Total Chromium, Lead,
Zinc, Copper, Phenolic compounds

L1-d

L1-d

P-2?

P-2
P-2

L1-b

P-2?

L1-d

P-2

Annex D

State

Serial no. Site ID number

Rajasthan
219

Site Name

TN-607-1

227

TN-624-1

231

TN-632-1

233

TN-632-3

235

TN-640-1

236

UP- 201-1

Tamil Nadu

239

UP-201-9

242

UP-204-1

244

UP-208-12

247

UP-208-15

Eachangadu, Cuddalore, Tamil Nadu,

Mixed(Industrial &
Habitation
Settlement)

Lead, Chromium, Cadmium, Arsenic,
Barium,

1,620,000 Sqm

Kodaikanal ,Tamil Nadu

Industrial

Mercury

60,000 Sqm

37. Other( Thermometer manufacturing)

S1-c

P-2?

TCCL, Ranipet , Tamilnadu

Other (Dumpsite)

Chromium, Hexavalent Chromium

75,000 Sqm

37. Other Sodium (Dichromate ,Basic Chromium Sulphate ,Sodium sulphate )

S1-c

P-2

Vanitec Limited (inside the premises of
Other (CETP and
CETP) Vallayambattu, Vadiumbadi, Vellore, Sludge Dump Site)
Tamilnadu
Noyyal river ,Tirupur, Tamil Nadu
Water Bodies

Chromium, Hexavalent Chromium

54,000 Sqm

30. Leather tanneries,
37. Other (CETP)

S1-c

P-2

Chlorine, Sulphate, Manganese

1,200,000 Sqm

24. Production of canvas and textiles,
26. Production or industrial use of synthetic dyes, dye-intermediates and pigments

L1-d

P-2

UP-208-6

261

UP-226-1

263

UP-226-3

17. Production of mineral acids, 26. Production or industrial use of synthetic dyes, S1-c
dye-intermediates and pigments, 18. Production of nitrogenous and complex
fertilizers
21. Production and/or industrial use of paints, pigments lacquers, varnishes,
S1-b
plastic and inks,
24. Production of canvas and textiles,
26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments,
28. Production/formulation of drugs/pharmaceuticals & health care product

P-2

L1-d

P2

L1-d

P-2

Sahibabad Industrial Area

Mixed (Industrial
and Residential)

Hexavalent Chromium, Chromium,
Lead, Arsenic

68,900 Sqm

37 = Other (temporarily storage of hazardous waste e.g. production of rubber,
S1-c
electrical components, dyes, oil sludge, electric cables aluminium sludge and lube
oil etc., Heavy Metal- Casting and Rolling)

Lohia Nagar C Block, Ghaziabad

Mixed (Industrial,
Habitation
settlement)

Hexavalent Chromium, Chromium

2,244,100 Sqm

20. Production and/or industrial use of solvents,
21. Production and/or industrial use of paints, pigments lacquers, varnishes,
plastic and inks,
26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments,
37. Other (Heavy Metal Industry),
12- Metal surface treatment, such as etching, staining, polishing, galvanising,
cleaning, degreasing, plating, etc.

S1-a

Shakti Nagar, Aligarh

Habitation settlement Chromium, Lead, Cadmium, Arsenic

520,000 Sqm

S2

Tejab Mill Campus, Anwarganj, Kanpur

Habitation settlement Hexavalent Chromium, Chromium,
Sulphide
Wate Land
Hexavalent Chromium, Chromium,
Cadmium
Mixed (Industrial,
Hexavalent Chromium, Chromium,
Habitation
Zinc, Sulfate,Lead
settlement)

61,314 Sqm

12- Metal surface treatment, such as etching, staining, polishing, galvanising,
cleaning, degreasing, plating, etc.
17. Production of mineral acids

S1-a

P-2

2,000,000 Sqm

37. Other (Basic chrome sulphate)

S1-c

P-2

200,000 Sqm

37. Other (Basic chrome sulphate)
9. Secondary production of lead

S1-c,

P-2

Juhi Baburaiya (Rakhi Mandi), Kanpur

Mixed (Iwaste land,
Habitation
settlement)

Arsenic, Chromium, Hexavalent
Chromium, Lead, Mercury, Zinc,
Cadmium, Copper, Nitrate, Sulphate

250,000 Sqm

S1-c

P-2

Panki Industrial Area, Kanpur

Waste land

Chromium, Lead Arsenic, Zinc,
Nitrate, Flouride,Sulphate

40,400 Sqm

S1-c

P-2?

Shivnathpura, Rania , (Kanpur Dehat)
Ramabai Ngar, Kanpur, Uttar Pradesh

Agricultural land

Chromium, Cadmium, Heavy metals

20,000 Sqm

30. Leather tanneries,
26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments,
24. Production of canvas and textiles,
17. Production of mineral acids,
37. Other (Chromium sulphate manufacturing)
30. Leather tanneries;
24. Production of canvas and textiles,
26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments,
18. Production of nitrogenous and complex fertilizers
37. Other (Basic chrome sulphate)

S1-c

P-2

Chakar Village Chinhat, Lucknow

Mixed(Commercial,
Industrial)
Commercial

Pesticides (isomers of HCH)

10,000 Sqm

29. Production, andformulation of pesticides including stock-piles

S1-c

P-2?

Pesticides (isomers of HCH)

12,000 Sqm

29. Production, and formulation of pesticides including stock-piles

S1-c

P-2?

Khanchandrapuri, Rania Kanpur Dehat

Uttar Pradesh

252

Typology

442200 Sqm

UP-208-4

UP-208-5

"Industrial processes" which caused the contamination

Arsenic, Cadmium, Cr- total, Cr VI,
Lead, Mercury, zinc, copper

UP-208-3

251

Approximate area
of site (Sqm)

Industrial

Nauriaya Kheda Kanpur

250

Primary Contaminant(s)

Village Bichhadi, Block Girva, Rajasthan
RJ-313-1

226

249

Current Land use

Uttardhauna, Chinhat Block, Lucknow

P-2

L1-d

P2

Annex D

State

Uttarakhand

Serial no. Site ID number

264

UP-226-6

265

UP-231-1

271

UP-250-1

272

UP-250-2

275

UP-283-1

283

UK-249-2

287

WB-701-2

288

WB-711-1

301

WB-712-2

310

WB-712-3

Site Name

Current Land use

Primary Contaminant(s)

Approximate area
of site (Sqm)

"Industrial processes" which caused the contamination

Typology

Dewa Road, Lucknow (Palhauri Village,
Deva Road, Chinhat, Lucknow)

Commercial

Pesticides (isomers of HCH)

12,000 Sqm

29. Production, and formulation of pesticides including stock-piles

S1-c

P-2?

Kanoria Chemical Renukoot ,Renukoot,
Sonebhadra, Uttar Pradesh

Water Bodies

Mercury, Pesticides (HCH Isomers)

60,000 Sqm

29. Production, and formulation of pesticides including stock-piles
16. Production of caustic soda and chlorine

S1-c

L1-d

Barnawa Village, Baghpat, District Meerut
(Confluence point of Kali River & Hindon
River)

Mixed (Waste
land,Water bodies)

Chromium, Lead, Cadmium,
Pesticides

350,000 Sqm

32. Pulp & Paper Industry
37. Other (Distillery, food processing industry (dairy and sugar))

S1-c

L1-d

Jaibheem Nagar, Ward No. 5, Meerut

Mixed
(Agriculture,Water
bodies)

Lead, Mercury, Chromium, Cadmium. 174,900 Sqm

26. Production or industrial use of synthetic dyes, dye-intermediates and pigments S1-c
37. Other (Hospital)
24. Production of canvas and textiles

L1-d

Firozabad

Mixed (Industrial,
Habitation
settlement)

Arsenic, Cadmium, Lead , Chromium, 60,000 Sqm
Other heavy metals

37. Other (Glass Industries-manufacturing process)

Ibrahimpur Village, Bhadarabad, Haridwar
District, Uttarakhand

Water Bodies

Copper, Chromium, Lead, Cadmium,

4,000 Sqm

24. Production of canvas and textiles
26. Production or industrial use of synthetic dyes, dye-intermediates and pigments

Tiljala, Picnic Gardens, Kolkata

Mixed ( Industrial & Lead, Cadmium, Arsenic, Tin, Zinc,
Habitaton settlement) Copper

10,000 Sqm

9. Secondary production of lead

S1-c, S2

P-2?

Nibra Indusrial Area,Howrah, West Bengal

Mixed
Mercury, Zinc Lead, Chromium,
(Industrial,Industrial, Nickel, Cadmium, Copper, PAH, TPH,
Habitation
BTEX
settlement)

22,460 Sqm

33. Disposal of barrels containers used for handling of hazardous wastes
chemicals.
37. Others (Not Specified)

S1-c

P1-a, P2?

Delhi Road, Near Shivang Trexium Pvt. Ltd.
& Shree Balaji Veneers Pvt. Ltd. Netaji
More, Dist. Hooghli (HW site 3 in NPC
report from 2006)
Near minu weigh bridge, Delhi Road (100
mt from Netaji More) Near Dhaba, Dist.
Hooghli

Other (Dump site)

Lead Arsenic, Mercury, Cadmium,
Zinc, Hexavalent Chromium,
Chromium

2,000 Sqm

Other (Chrome salt manufacturing units)

S2, S1-c

P-2

Commercial

Lead Arsenic, Mercury, Cadmium,
Zinc, Hexavalent Chromium,
Chromium

1,700 Sqm

37. Other (Chrome salt manufacturing units)

S2, S1-c

P-2

S1-c, S1- L1-d
e

P2

L1-d

West Bengal

SITE INSPECTIONS

Appendix E Summary of findings (typology,
analytical results and population
at risk)
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Annex E
State

Serial no. Site ID number

Site Name

Is the groundwater
used for drinking water

Any use of surface
water within 1 km for
sensitive purpose

Total population at
risc

Analytical results from Site Inspections compared with Screening and Response level

Soil/sediment

Groundwater

Surface water

Other media

3

TS-502-1

Patancheru, Medak District , Telangana

Moderate use of groundwater for
drinking water purpose

Moderate use for sensitive
purpose

15000

>SSL and <RL
(Cr = 100 mg/kg)

<SSL

<SSL

No samples

12

AS-781-3

Rangia, District-Kamrup, Assam

Major use for sensitive purpose

1500

Moderate use for sensitive
purpose
No use for sensitive purpose

10000

>SSL:
(Mn =0.33 mg/l)
<SSL

No samples

BR-800-1

>SSL and < RL
(Cr = 90.8 mg/kg)
<SSL

No samples

16

Major use of groundwater for
drinking water purpose
Major use of groundwater for
drinking water purpose
Major use of groundwater for
drinking water purpose
Major use of groundwater for
drinking water purpose
Moderate use of groundwater for
drinking water purpose

<SSL

No samples

1600

<SSL

<SSL

No samples

No samples

Moderate use for sensitive
purpose
Moderate Use for sensitive
purpose

5000

<SSL

<SSL

<SSL

No samples

500

>RL
(Pb= 8683.03 mg/kg, Zn = 2190.43
mg/kg, Cu= 1047.83 mg/kg)

<SSL

No samples

No samples

>SSL
(Cr = 28.6 mg/l and Zn =
7.83 mg/l)

No samples

No samples

Telangana

Assam
Bihar

Chhattis-garh

17

CG-491-1

Hathidah Khurd village, Mokama Block,
Patna District, Bihar
Bhilai steel plant, Chhattisgarh

21

CG-495-2

BALCO, Korba

23

GA-403-2

M/s Sunrise Zinc Ltd , Plot No. L-2 & M/S
Nicomet Industries Ltd Plot no, L-15 ,19 &
20, Cunicolum Industrial Estate, Punjim,
Goa

24

GJ-360-1

Aji GIDC Industries Association Estate
Rajkot

Moderate use of groundwater for
drinking water purpose

Moderate Use for sensitive
purpose

7.000

27

GJ-383-1

Larsen Chem, B/2, Ganeshpura, Opp
Janta Petrol Pump, Modasa Sabarkantha
district- Gujarat

Major use of groundwater for
drinking water purpose

Moderate use for sensitive
purpose

400

<SSL

<SSL

>SSL
(Hg = 0.25 mg/l)
<SSL (Cr = 1.12 mg/l)

No samples

28

GJ-383-2

Swastik Organic, survey no 93 paiki,Sabar
Dairy Road,Piplodi

Moderate use of groundwater for
drinking water purpose

Moderate Use for sensitive
purpose

5000

<SSL

<SSL

No samples

No samples

31

GJ-390-4

Effluent Channel Project Limited (ECPL)
(Baroda Effluent Canal) Vadodara and
Bharuch District

Moderate use of groundwater for
drinking water purpose

Major use of surface water for
sensitive use (Irrigation)

20000

<SSL

<SSL

<SSL

No samples

32

GJ-391-1

Hema Chemicals
Vadodara

Moderate use of groundwater for
drinking water purpose

Moderate use for sensitive
purpose

500

>RL
(Cr(VI) = 95.29 mg/kg and Cr =
3121,18 mg/kg)

No samples

No samples

No samples

33

GJ-392-2

J Point,( Effluent Discharge Point)
Jambusar, District- Bharuch,

Moderate use of groundwater for
drinking water purpose

No use for sensitive purpose

2000

<SSL

No samples

No samples

34

GJ-393-2

Ankleshwar Induatrial Estate ,GIDC
Moderate use of groundwater for
Industrial Estate, Ankleshwar. Dist.Bharuch drinking water purpose
(Gujarat, India,Ankleshwar

Moderate use for sensitive
purpose

2000

>RL (Cr = 250 mg/kg)
>SSL <RL
(Ni = 63 mg/kg)

>SSL (Ni=1.8 mg/l)

(Dichloroethane = 7.3
ug/l)
Acetone = 24 ug/l; 1,2
(no SSL)
>SSL (Ni=6.76 mg/l)

No samples

40

GJ-396-4

TSDF site, GIDC-Vapi, District-Valsad

No use of groundwater for
drinking water purpose,

No use for sensitive purpose

1500

<SSL:
(Styrene=157.85 mg/l)

<SSL

No samples

44

GJ-391-4

Gorwa Pond, Vadodara Gujarat,Behind
Hema Chemicals, Nr.Samta Colony,
Subhanpura Road,Vadodara

Major use of groundwater for
drinking water purpose

No use for sensitive purpose

500

>SSL (Cr = 176.45 mg/kg)
> RL (Cd = 23.06 mg/kg) for
agriculture landuse)
>RL
(Cr = 183.55 mg/kg)

<SSL

<SSL

No samples

53

HR-122-2

Pace City-II, Sector 37
Gurgaon Haryana

Major use of groundwater for
drinking water purpose

No use for sensitive purpose

2000

>RL
(Cr = 209 mg/kg)

<SSL

<SSL

No samples

Goa

Gujarat

Haryana

Unit II, Nandesari,

>SSL ( Cd=48.87 mg/kg)
<SSL

Annex E
State

Haryana

Serial no. Site ID number

Site Name

Is the groundwater
used for drinking water

Any use of surface
water within 1 km for
sensitive purpose

Total population at
risc

Analytical results from Site Inspections compared with Screening and Response level

Soil/sediment

Groundwater

Surface water

Other media

59

HR-131-1

Prem Colony, Kundli Sonepat

Major use of groundwater for
drinking water purpose

Moderate use for sensitive
purpose

5000

> RL (Pb = 11945 mg/kg)

<SSL

No samples

No samples

61

HR-133-2

Sectors 25 & 29, Dyeing Industry, Panipat,
Haryana

Major use of groundwater for
drinking water purpose

Moderate use for sensitive
purpose

2000

<SSL

<SSL

>SSL (Ammonia=7.58
mg/l)

>SSL (Ammonia= 9.47
mg/l)

65

HP-173-2

, Housing Board Phase-III,Effluent Drain
Baddi, Himachal Pradesh

Major use of groundwater for
drinking water purpose

Major use for sensitive purpose

2000

<SSL

<SSL

Pending

<SSL

79

JH-833-1

Roro hills Jharkhand

Major use of groundwater for
drinking water purpose

Major use of surface water for
sensitive use

100

<SSL

No samples

No samples

81

JH-833-2

Manikui -Chandil Swarnarekha River
Polluted Site, Seraikella- Kharswan,
Jharkhand

Major use of groundwater for
drinking water purpose

Major use for sensitive purpose

2.000

>RL (Cr = 3185 mg/kg)
>SSL and <RL
(Cr(VI) = 12,76 mg/kg)
>RL '(Cr = 3185 mg/kg)
>SSL and <RL
(Cr(VI) = 12,76 mg/kg)

<SSL

No samples

No samples

88

KA-560-15

Mavallipura Dumpsite, Yelahanka , Banglore Major use of groundwater for
drinking water purpose

Major use of surface water for
sensitive use

1000

<SSL

>SSL (Nitrate= 56.05
mg/kg)

<SSL

<SSL

92

KA-560-2

Goripalya near Mysore Road, Bangalore,
Karnataka. E-waste recycling in Bangalore,
Karnataka

Major use of groundwater for
drinking water purpose

No use for sensitive purpos

20000

>RL ( Cu = 412 mg/kg)
>SSL (Pb = 203 mg/kg)

<SSL

<SSL

No samples

98

KA-560-8

Mangamanapalya Road, Hosur Road,
Bangalore, Karnataka

Moderate use of groundwater for
drinking water purpose

No use for sensitive purpos

6000

<SSL

<SSL

<SSL

No samples

99

KA-560-9

Peenya Industrial area, Bangalore,
Karnataka

Moderate use of groundwater for
drinking water purpose

Moderate use for sensitive
purpose

50000

> SSL (Cr = 159.52 mg/kg)

>SSL (Cr VI =98.51 mg/kg) No samples
>SSL (Cr Total
=109.80 mg/kg)

<SSL

101

KA-571-1

Cauvery River, downstream Nanjangud,
Mysore District, Karnataka

Major use of groundwater for
drinking water purpose

Moderate use for sensitive
purpose

5000

<SSL

<SSL

<SSL

<SSL

108

KL-628-1

Kalamukke Lake, Kochi

Moderate use of groundwater for
drinking water purpose

Major use for sensitive purpose

4000

<SSL (Pb=69.25 mg/kg)

<SSL

<SSL

No samples

110

KL-683-1

Kuzhikandom Thodu (Creek), Kerala

Moderate use of groundwater for
drinking water purpose

Major use for sensitive purpose

7000

>RL
(HCH = 22.9 mg/kg, DDE = 4.35
mg/kg)

<SSL

<SSL

No samples

Himachal
Pradesh

Jharkhand

Karnataka

Kerala
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Serial no. Site ID number

Site Name

Is the groundwater
used for drinking water

Any use of surface
water within 1 km for
sensitive purpose

Total population at
risc
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111

KL-683-2

Ammanthuruthu- Karipadam

Moderate use of groundwater for
drinking water purpose

Major use for sensitive purpose

5000

> SSL (p,p DDD = 0.34 mg/kg, p,p
DDE = 0.1 mg/kg, Cr = 96 mg/kg )

<SSL

<SSL

No samples

116

KL-686-1

Vadavathoor , Kottayam

Major use of groundwater for
drinking water purpose

Major use for sensitive purpose

3000

>SSL
(Cr total = 83.69 mg/kg)

<SSL pH <IDWS

<SSL

<SSL

120

MP-454-1

Indo Zinc, Plot-79, Sector -3, Pithampur,
Dist-Dhar, Madhya Pradesh

Major use of groundwater for
drinking water purpose

Moderate use of surface water
for sensitive use

1000

>RL
<SSL
(Pb = 30427 mg/kg and Zn = 44220
mg/kg )

No samples

No samples

121

MP-456-1

M/s Grasim Chemical, Grasim Nagar,
Nagda, Madhya Pradesh

Moderate use of groundwater for
drinking water purpose

Major use of surface water for
sensitive use

2000

<SSL

<SSL

<SSL

No samples

122

MP-457-1

Sajjan Chemicals -Plot No ; 54 E dosigoan
Industrial area, Ratlam, Madhya Pradeh

Major use of groundwater for
drinking water purpose

No use for sensitive purpose

1000

<SSL

>SSL
( Pb = 0.55 mg/l )

No samples

No samples

123

MP-457-2

Sajjan chemical Pvt Ltd ( Plot No -61 B,
Dosigaon Industrial Area, Ratlam)

Major use of groundwater for
drinking water purpose

No use for sensitive purpose

1000

<SSL

No samples

No samples

124

MP-457-3

Sajjan chemical Pvt Ltd (Khandarwesa
Mines, Near Nimali Village)

Major use of groundwater for
drinking water purpose

No use for sensitive purpose

1000

<SSL

>SSL
(Hg = 0.0055 mg/l; Cu =
0.132 mg/l, SO4 = 406
mg/l; NO3 = 110 mg/l;
Ni= 0.087 mg/l)
<SSL

No samples

No samples

140

MH-400-5

Mithi River, Mumbai, Maharashtra

Moderate use of groundwater for
drinking water purpose

Moderate use for sensitive
purpose

20000

No samples

>SSL ( Nitrate =13.33
mg/l)

No samples

141

MH-400-6

Dahisar,Mumbai Suburban, Maharashtra

Moderate use of groundwater for No use for sensitive purpose
drinking water purpose

10000

No samples

>SSL
(SO4 =1108.53 mg/l ;
Nitrate = 59.82 mg/l)
No samples

No samples

No samples

142

MH-431-1

Naregaon dumping site, Aurangabad city

Moderate use of groundwater for No use for sensitive purpose
drinking water purpose

1000

>SSL (Cr VI =4.12 mg/kg, Pb
=67.78 mg/kg )

<SSL

No samples

<SSL

146

ND-110-14

Okhla industrial area, New Delhi

Moderate use of groundwater for
drinking water purpose

Moderate use for sensitive
purpose

10000

No samples

No samples

<SSL

No samples

148

ND-110-16

Gazipur landfill-site, Gazipur, Delhi

Moderate use of groundwater for
drinking water purpose

No use for sensitive purpose

5000

>SSL (Pb= 266.94 mg/kg, Zn=
715.82 mg/kg)
>RL (Cu=229.84 mg/kg)

<SSL

<SSL

<SSL

149

ND-110-17

Jhilmil Industrial Area , New Delhi

Moderate use of groundwater for
drinking water purpose

No use for sensitive purpose

82000

> RL (Cu=2934 mg/kg, Cr= 208
mg/kg, Zn =1568.96 mg/kg)

<SSL

No samples

No samples

154

ND-110-20

Road side & in front of C-58/1, Essco
Sanitations, National Capital Territory
(Delhi) Wajirpur Industrial Area

Moderate use of groundwater for
drinking water purpose

No use for sensitive purpose

2000

> RL
(Cr =2817 mg/kg, Ni =
295.32mg/kg)

<SSL

No samples

No samples

Madhya
Pradesh

Maharashtra

National
Capital Territory
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Serial no. Site ID number

Site Name

Is the groundwater
used for drinking water

Any use of surface
water within 1 km for
sensitive purpose

Total population at
risc

Analytical results from Site Inspections compared with Screening and Response level

Soil/sediment

Groundwater

Surface water

Other media

155

ND-110-21

Badli Industrial Area, Delhi

Moderate use of groundwater for
drinking water purpose

No use for sensitive purpose

1000

No samples

<SSL

No samples

>SSL ( Cr total =43.82
mg/l) Effluent Sample

163

ND-110-29

Mandoli&Seelampur E-Waste site East Delhi Moderate use of groundwater for
drinking water purpose

No use for sensitive purpose

4000

>RL (Pb=10519.30mg/kg)
>SSL (Zn=466.69 mg/kg, Hg=9.87
mg/kg)

>SSL (Zn=98.50 mg/l)

No samples

>SSL (Pb=34.24 mg/l,
Hg= 0.02 mg/l)

172

OR-769-3

RKL-III , ( In a low lying area in kalunga
industrial estate near Kalinga Sponge
industry, around 500 m away from M/s
Konark Chemicals and M/s Siddharth
Chemicals)

Major use of surface water for
sensitive use

1500

<SSL

<SSL

No samples

No samples

173

OR-754-1

Gypsum Pond -Paradip Phosphate & IFFCO, No use of groundwater for
Paradip,Orissa
drinking water purpose,

Moderate use for sensitive
purpose

5000

<SSL

>SSL
(Floride=1.3 mg/l)

<SSL

No samples

175

OR-757-1

Site KCL-I, , Inside the premises of M/s KCL
near H2SO4 Tank

Major use of groundwater for
drinking water purpose

Moderate use for sensitive
purpose

100

No samples

No samples

No samples

176

OR-757-2

Site KCL II, Inside the premises of M/s KCL
near Gate, Mayurbhanj Orissa

Major use of groundwater for
drinking water purpose

Moderate use for sensitive
purpose

100

> RL:
(Cr Total= 2632.97 mg/kg; Cr VI =
624.14)
> RL (Cr Total =11274.89 mg/kg )
>SSL (Cr VI =20.32 mg/kg )

No samples

No samples

No samples

177

OR-757-3

Site KCL III, ,Inside the premises of M/s KCL Major use of groundwater for
inside drier room, Mayurbhanj Orissa
drinking water purpose

Moderate use for sensitive
purpose

100

No samples

No samples

No samples

No samples

178

OR-757-4

Site KCL IV, outside the premises of M/s
KCL near Northern Boundary- Mayurbhanj
Orissa

Major use of groundwater for
drinking water purpose

Moderate use for sensitive
purpose

100

> RL
(Cr total = 2263.33 mg/kg, Cr VI=
516.81 mg/kg)

No samples

No samples

No samples

179

OR-757-5

Site KCL V, outside the premises of M/s KCL Major use of groundwater for
near main Gate; Mayurbhanj Orissa
drinking water purpose

Moderate use for sensitive
purpose

100

> RL:
(Cr total= 4801.27 mg/kg )
> SSL:
( Cr VI = 21.32 mg/kg) pH 8.24

No samples

No samples

No samples

180

OR-757-6

Site ECFC-I (Backside of the unit.)
Mayurbhanj, Orissa

Major use of groundwater for
drinking water purpose

Moderate use for sensitive
purpose

300

> RL:
( Cr total = 1065.68 mg/kg)
> SSL:
( Cr VI =15.43 mg/kg)

<SSL

<SSL
pH 1.88

No samples

181

OR-757-7

Site ECFC-II ( Outside the Premises along
the boundary wall)), Mayurbhanj, Orissa

Major use of groundwater for
drinking water purpose

Moderate use for sensitive
purpose

300

> SSL , pH= 3;

No samples

< SSL , pH 2.63

No samples

182

OR-759-1

Site NALCO-I, M/sNational Aluminum Co.
Products, Angul

Moderate use of groundwater for
drinking water purpose

Moderate use for sensitive
purpose

500

<SSL

<SSL

No samples

No samples

183

OR-759-2

Site OCL-I, ORICHEM abandoned site
(inside the premises of M/s Orichem Ltd
and also outside the boundary of wall),
Talcher, Orissa

Major use of groundwater for
drinking water purpose

Moderate use for sensitive
purpose

5000

>RL:
(Cr Total 1228.40 mg/kg)
> SSL
(Cr VI 3.07 mg/kg)

<SSL

>SSL: Cr VI (46.84 mg/l ,
Cr total 68.56)

No samples

184

OR-759-3

Site NALCO-II,M/sNational Aluminum Co.
Products, Angul

Moderate use of groundwater for
drinking water purpose

Moderate use for sensitive
purpose

1500

>SSL (Fluoride =3592.29 mg/kg

<SSL

No samples

No samples

186

OR-759-4

Site NALCO-III,M/sNational Aluminum Co.
Products, Angul

Moderate use of groundwater for
drinking water purpose

Moderate use for sensitive
purpose

1000

>SSL (Fluoride =4202.43 mg/kg,
Cynide = 106.24 mg/kg)

No samples

No samples

No samples

192

OR-761-1

Dumpsite JCL-I (Outside the Premises Of
M/S Jayshree Chemicals Ltd Near
Rushikulya River)
Jayashree Chemicals, Ganjam

Major use of groundwater for
drinking water purpose

Major use for sensitive purpose

1500

<SSL

No samples

No samples

No samples

Major use of groundwater for
drinking water purpose
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193

OR-761-2

Dumpsite JCL-II (Inside the Premises Of
M/S Jayshree Chemicals Ltd )
Jayashree Chemicals, Ganjam

Major use of groundwater for
drinking water purpose

Major use for sensitive purpose

1500

>SSL
pH = 8.61

No samples

No samples

No samples

194

OR-761-3

Dumpsite JCL-III ( (Outside the Premises Of Major use of groundwater for
M/S Jayshree Chemicals Ltd Near
drinking water purpose
Rushikulya River))
Jayashree Chemicals, Ganjam

Major use for sensitive purpose

1500

>RL
(Hg = 254.19 mg/kg)

>SSL (Hg= 0.006 mg/l)

No samples

No samples

196

OR-768-1

Site INDAL-I (Located inside the unit
premises of M/s Indian Aluminium
Company Limited), Hirakud,Sambalpur

Moderate use of groundwater for Major use of surface water for
drinking water purpose
sensitive use

500

No samples

No samples

No samples

No samples

197

OR-768-2

Site INDAL-II (Located inside the unit
premises of M/s Indian Aluminium
Company Limited ), Hirakud, Sambalpur

Moderate use of groundwater for Major use of surface water for
drinking water purpose
sensitive use

500

No samples

>SSL ( fluoride =1.11 mg/l) No samples

No samples

198

OR-768-3

Site INDAL-III (Located outside the unit
premises of M/s Indian Aluminium
Company Limited), Hirakud, Sambalpur

Moderate use of groundwater for Major use of surface water for
drinking water purpose
sensitive use

500

<SSL

<SSL

No samples

No samples

200

OR-769-1

RKL-I (Inside The Premises Of M/S Lotus
Chrome Chemicals)

Major use of groundwater for
drinking water purpose

Major use of surface water for
sensitive use

1000

<SSL ( Cr total = 0.34 mg/l) No samples

No samples

201

OR-769-2

RKL-II (In Beldihi village along the play
Major use of groundwater for
ground between Govt primary school & St. drinking water purpose
Georgia school)

Major use of surface water for
sensitive use

1500

> RL:
(Cr Total= 15755.17mg/kg, Cr VI
=382.91 mg/kg)
>RL:
( Chromium total = 16896.06
mg/kg; Chromium (VI)= 192.49
mg/kg)

>SSL
No samples
(Chromium – total 31.68
mg/l,Chromium (VI)
27.38;Lead=0.80
mg/l,Mercury=0.008 mg/l

No samples

202

OR-769-4

RKL-IV, inside the premises of M/S
Siddharth Chemicals

Major use of groundwater for
drinking water purpose

Major use of surface water for
sensitive use

1500

>RL
(Cr Total= 741.44 mg/kg)

>SSL:
( Arsenic=0.02
mg/l;Chromium
(VI)=22.56 mg/l;
Chromium – total=10.41
mg/l;Mercury= 0.023
mg/l)

No samples

No samples

203

PB-141-1

Buddha Nullah, Ludhiana, Punjab

Major use of groundwater for
drinking water purpose

Moderate use for sensitive
purpose

50000

> RL
(Chromium – total = 676mg/kg,
>SSL
Pb= 157.96 mg/kg)

<SSL

>SSL (Chromium – total
286.20 mg/l, Pb= 20.20
mg/l)

No samples

204

PB-141-5

Tajpur road MSW Sumpsite, Ludhiana

Major use of groundwater for
drinking water purpose

Moderate use for sensitive
purpose

2000

<SSL

<SSL

<SSL

>SSL ( Nitrate= 176.39
mg/l,)

205

PB-141-6

Hambran Road Msw DumpSite, Ludhiana

Major use of groundwater for
drinking water purpose

Moderate use for sensitive
purpose

4000

<SSL

>SSL:
(Nitrate= 104.55 mg/l)

No samples

No samples

207

PB-144-2

PSIEC Leather Complex, Jalandhar, Punjab

Major use of groundwater for
drinking water purpose

Moderate use for sensitive
purpose

2000

> SSL
(Chromium – total = 164mg/kg, Cr
(VI) = 11.7 mg/kg)

<SSL

<SSL

No samples

Punjab
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208

PB-144-4

Basti Sheikh, Jalandhar

Major use of groundwater for
drinking water purpose

No use for sensitive purpose

2000

<SSL

<SSL

No samples

No samples

211

PB-148-1

Mahaluxmi OrgoChemical
Industries, Nabha
Road, Bhawanigarh,
Sangrur

Major use of groundwater for
drinking water purpose

Moderate use for sensitive
purpose

1000

<SSL

<SSL

No samples

No samples

216

RJ-302-1

Amanishah nalla, Sanganer Indutrial Area,
Jaipur

Major use of groundwater for
drinking water purpose

Modrate use of surface water
for sensitive use

20000

>SSL ( Cu = 103 mg/kg )

>SSL

No samples

>SSL (Benzene = 14 ug/l)

219

RJ-313-1

Village Bichhadi, Block Girva, Rajasthan

Major use of groundwater for
drinking water purpose

Major use for sensitive purpose

600

<SSL

<SSL

No samples

No samples

226

TN-607-1

Eachangadu, Cuddalore, Tamil Nadu,

Major use of groundwater for
drinking water purpose

Major use for sensitive purpose

1000

>SSL (Chromium – total= 170.55
mg/kg)

<SSL

<SSL

No samples

227

TN-624-1

Kodaikanal ,Tamil Nadu

Major use of groundwater for
drinking water purpose

Major use for sensitive purpose

1000

>SSL
<SSL
(Chromium – total= 170.55 mg/kg)

<SSL

No samples

231

TN-632-1

TCCL, Ranipet , Tamilnadu

Moderate use of groundwater for
drinking water purpose

Major use for sensitive purpose

1000

>RL
(Chromium (VI) = 5766.49 mg/kg;
Cr Total =22788.57 mg/kg)

>SSL(Chromium (VI) =
No samples
58.35 mg/l; Chromium –
total= 33.11 mg/l)

233

TN-632-3

Major use of surface water for
sensitive use

12000

235

TN-640-1

Vanitec Limited (inside the premises of
Major use of groundwater for
CETP) Vallayambattu, Vadiumbadi, Vellore, drinking water purpose
Tamilnadu
Noyyal river ,Tirupur, Tamil Nadu
Major use of groundwater for
drinking water purpose

No use for sensitive purpose

5000

>RL
>SSL (Chromium –
<SSL
(Chromium Total=21296.64 mg/kg) total=0.820 mg/l;
Chloride= 18282mg/l)
<SSL
>SSL (Chloride =345 mg/l) <SSL

236

UP- 201-1

Sahibabad Industrial Area

Major use of groundwater for
drinking water purpose

Moderate use for sensitive
purpose

10000

> RL
(Cr (T) = 3398 mg/kg)

<SSL

No samples

No samples

239

UP-201-9

Lohia Nagar C Block, Ghaziabad

Major use of groundwater for
drinking water purpose

Moderate use for sensitive
purpose

1000

<SSL

> SSL
( Cr = 2.25 mg/l)

No samples

No samples

242

UP-204-1

Shakti Nagar, Aligarh

No samples

<SSL

<SSL

No samples

UP-208-12

Tejab Mill Campus, Anwarganj, Kanpur

Moderate use for sensitive
purpose
No use for sensitive purpose

10000

244

Major use of groundwater for
drinking water purpose
Major use of groundwater for
drinking water purpose

5000

> SSL
(Zn=211.69mg/kg)

> SSL:
No samples
(Cr VI= 182.04 mg/l; Cr
Total = 100.60 mg/l, SO4=
748.08 mg/l)

247

UP-208-15

Khanchandrapuri, Rania Kanpur Dehat

Major use of groundwater for
drinking water purpose

No use for sensitive purpose

1000

>RL:
>SSL (Cr = 0.26mg/kg)
( Chromium total 34073.66mg/kg);
>SSL:
(Chromium (VI)= 45.63 mg/kg)

> SSL ( Cr = 146.35 mg/l, No samples
Cr VI = 26.72 mg/l)

249

UP-208-3

Nauriaya Kheda Kanpur

Major use of groundwater for
drinking water purpose

Moderate use for sensitive
purpose

3000

>RL
(Cr total=3812.42mg/kg; CrVI
=410.72mg/kg;
Pb=61607.32mg/kg)

No samples

>SSL (Chromium – total=
3.405 mg/l), Cr-VI = 6,48
mg/l

<SSL

No samples

No samples

No samples

No samples
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250

UP-208-4

Juhi Baburaiya (Rakhi Mandi), Kanpur

Major use of groundwater for
drinking water purpose

Moderate use for sensitive
purpose

10000

>RL
(Cr = 2590 mg/kg)

<SSL:
(Cr = 2,12 mg mg/l; SO4
= 6889 mg/l )

No samples

No samples

251

UP-208-5

Panki Industrial Area, Kanpur

Major use of groundwater for
drinking water purpose

Moderate use for sensitive
purpose

1500

>SSL:
(Cr total = 75.03 mg/kg)

> SSl ( Fluoride= 1.29
mg/kg)

No samples

No samples

252

UP-208-6

Shivnathpura, Rania , (Kanpur Dehat)
Ramabai Ngar, Kanpur, Uttar Pradesh

Major use of groundwater for
drinking water purpose

Moderate use for sensitive
purpose

1000

<SSL

No samples

No samples

261

UP-226-1

Chakar Village Chinhat, Lucknow

<SSL

No samples

No samples

UP-226-3

Uttardhauna, Chinhat Block, Lucknow

2000

<SSL

<SSL

No samples

No samples

264

UP-226-6

Dewa Road, Lucknow (Palhauri Village,
Deva Road, Chinhat, Lucknow)

Moderate use for sensitive
purpose
Moderate use for sensitive
purpose
Moderate use for sensitive
purpose

500

263

Major use of groundwater for
drinking water purpose
Major use of groundwater for
drinking water purpose
Major use of groundwater for
drinking water purpose

>RL
(Cr=11799 mg/kg; Cr VI= 2141
mg/kg)
<SSL

500

<SSL

<SSL

No samples

No samples

265

UP-231-1

Kanoria Chemical Renukoot ,Renukoot,
Sonebhadra, Uttar Pradesh

Major use of groundwater for
drinking water purpose

Moderate use for sensitive
purpose

1000

<SSL

<SSL

No samples

No samples

271

UP-250-1

Barnawa Village, Baghpat, District Meerut
(Confluence point of Kali River & Hindon
River)

Major use of groundwater for
drinking water purpose

Moderate use for sensitive
purpose

2000

<SSL

<SSL

<SSL

<SSL

272

UP-250-2

Jaibheem Nagar, Ward No. 5, Meerut

Major use of groundwater for
drinking water purpose

Moderate use for sensitive
purpose

10000

> RL
<SSL
(Cd= 14.49mg/kg, Cr Total = 299.01
mg/kg)

<SSL

No samples

275

UP-283-1

Firozabad

Major use of groundwater for
drinking water purpose

Moderate use for sensitive
purpose

10000

<SSL

283

UK-249-2

Ibrahimpur Village, Bhadarabad, Haridwar
District, Uttarakhand

Major use of groundwater for
drinking water purpose

Major use for sensitive purpose

2000

<SSL

287

WB-701-2

Tiljala, Picnic Gardens, Kolkata

No use of groundwater for
drinking water purpose,

Moderate use for sensitive
purpose

30.000

288

WB-711-1

Nibra Indusrial Area,Howrah, West Bengal

Major use of groundwater for
drinking water purpose

Moderate use for sensitive
purpose

301

WB-712-2

Major use of groundwater for
drinking water purpose

310

WB-712-3

Delhi Road, Near Shivang Trexium Pvt. Ltd.
& Shree Balaji Veneers Pvt. Ltd. Netaji
More, Dist. Hooghli (HW site 3 in NPC
report from 2006)
Near minu weigh bridge, Delhi Road (100
mt from Netaji More) Near Dhaba, Dist.
Hooghli

Major use of groundwater for
drinking water purpose

Uttar Pradesh

Uttarakhand

>SSL
(Fluoride=1.90 mg/l;
As=6.51 mg/l; Cr VI
=5.27mg/l)
<SSL

No samples

No samples

<SSL

No samples

> RL
(As= 250.16 mg/kg, Tin= 4144.33
mg/kg, Pb= 40103.26 mg/kg, Cu =
2502.76 mg/kg)

No samples

<SSL

No samples

2.000

> RL
(As =53.40 mg/kg; Cr= 373.85
mg/kg, Cu = 538.72 mg/kg

No samples

<SSL

No samples

Moderate use for sensitive
purpose

5500

>RL
(Cr VI= 203.64 mg/kg; Cr= 237.19
mg/kg)

<SSL

No samples

No samples

Moderate use for sensitive
purpose

2000

>RL
(Cr= 32437.24 mg/kg)

>SSL:
(Cr Total= 0.463 mg/l,

<SSL

No samples

West Bengal
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SITE INSPECTION FORM – OR-757-1

1

Existing and general information (to be filled in
before Site Inspection)

Data
sheet
no. #
1.

General Site information

1.0

State name

Odisha

1.1
1.2

ID number (State-district-xx)
Site Name

OR-757-1
(Site KCL-I) inside the premises of M/s Krebs & Cie Ltd ,
Mayurbhanj , Orissa

1.3

Address (Street, Street number, postal code)

M/s Krebs & Cie Ltd (Site KCL-I), Mayurbhanj , OrissaPincode 757043

1.4

GPS coordinates /and elevation (x, y coordinates of the corners of

Location of coordinates is shown on map in section 6

perimeter) - (use decimals) (add more points if required)
1.4.1/

1.

X: 21.597685°
Y: 86.930532°

1.4.2
2

X: 21.596426°
Y: 86.929868°

3

X: 21.596826°
Y: 86.929833°

4

X: 21.597803°
Y: 86.929951°

1.4.3

Altitude (m above sea level)

26.82 m

1.6.1

What is the current owner (name and address)

M/s Krebs & Cie Ltd (Site KCL-I), Mayurbhanj , Orissa

1.6.2

What was the previous owner (name and address)

M/s Krebs & Cie Ltd (Site KCL-I), Mayurbhanj , Orissa

1.6.3

What is the current status of contact with owner

2=Owner known but not available/communicating;
1=Owner known and in communication with regulator;
2=Owner known but not available/communicating;
3=Owner not known

Site Access (yes/no, any restrictions?). Will the Consultant have

Yes, Permission has been taken from Odisha State

access to the site for field investigations

Pollution Control Board for site investigation

Contact person

Local people

Phone number

Not available

What are the available dates / hours to visit the site?

Day time

Are there safety measures required by the owner of the site? If

Its open ground, safety measure like gum boots, gloves,

so, which safety measures? Are there any known dangers which a

over coat, nose mask and eye glass. Dangers like physical

visitor should be aware of like instable buildings and structures,

hazard and chemical hazard will be there.

toxic liquids, holes etc.
Is there a permission to visit / investigate the whole site?

Yes, Permission require from Odisha State Pollution
Control Board for site investigation

1.11

Historical review

M/s Krebs & Cie Ltd was engaged in manufacturing of

Describe historical information about the site (industrial activities,

chrome salt since 1983. The unit has been closed since

including maps of features of these sites e.g., production area,

1998. The major product of the unit was basic chrome

storage area, underground storage tanks, information on

sulphate with installed production capacity of 4800 TPA.

reported spills/dumping etc.

During operational period, the unit was generating
hazardous waste containing chromium.
The site KCL-I is inside the premises of M/s Krebs & Cie Ltd.
Type of waste: Solid residue from leaching Tanks, Broken
refractory bricks, ETP Sludge.
Assuming the average production of basic chrome
Sulphate 2500 TPA, during 15 Year (1983-1998) the total
production was 37500 Tons. Accordingly the quantity of
waste generated during these year was 58800 Tons.
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Data
sheet
no. #
1.16

Extend of data available (if any)

C=Site investigations performed an primary data available;
A=Almost no information; B=Desk top study performed but
no primary data; C=Site investigations performed an
primary data available; D=Ongoing remediation; E=Other
(specify)

1.17

Previous or ongoing remediation activities (if any)

2.

Source of contamination and waste characteristics

2.7.1

Give a brief summary of previous investigations performed at the

Investigation of Identified Old hazardous Waste

site and in the vicinity (if any). Describe results in soil, air,

Dumpsites in Orissa & Their Remediation:

groundwater and surface water on/off the site (if any). Analysis

Orissa State Pollution Control Board Prepared by: National

results should be included. For soil analysis max concentrations in

Productivity Council New Delhi, 2004-2005

top soil (<0,5 mbs) and deeper soil should be reported. For
groundwater data depth of sample should be reported.

Not Known

The waste sample was collected and analysed. The result
shows the high quantity of emission of Hexavalent
Chromium and Total Chromium.
As per the previous investigation, the waste sample was
collected from the site and analysed
Composite Sample :
SW1 : Cr (+6) = 3662 mg/kg; Cr (Total) = 7413 mg/kg
SW3: Cr (+6) = 13332.6 mg/kg; Cr (Total) = 18518 mg/kg

2.7.2

Compare primary data with SSLs and Response Levels

The waste sample was collected and analysed

Calculate the over standard ratio of the maximum concentration

As per the previous investigation, the waste sample was

level compared to the screening value.

collected and analysed
Composite Sample :
SW1 : Cr (VI) = 3662 mg/kg exceeding the Response level
with factor 73.24 and screening level with factor 2615.714;
Cr (Total) = 7413 mg/kg exceeding the response level with
the factor 1.4826 as per HWR 2008 ; exceeding the Dutch
intervention level with the factor 41.183 and screening
level with the factor 85.206
SW3: Cr (VI) = 13332.6 mg/kg exceeding the Response
level with factor 266.652 and screen level with the factor
9523.285
Cr (Total) = 18518 mg/kg exceeding the response level
with factor 3.7036 as per HWR 2008 and exceeding the
response level Dutch intervention with the factor 102.77
and screening level with the factor 212.85

3.

Groundwater use and characteristics

3.1

Geology at the site. Give an overall description.

The site & surrounding area is covered with recent
alluvium followed lateritic.
Broad description of the typical stratigraphical sequences
from topsoil to deepest aquifer. Based on earlier studies
and / or general knowledge).

3.2.1

Hydrogeology - Overall description

Laterrite serves as an aquifer in this area in water table
condition. Water table within this area is ranging from 5-6
m bgl.

4/24
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no. #
Describe the depth of aquifers which is relevant for
migration of contamination and drinking water/irrigation.
The aquifers can be secondary/shallow aquifers and deeper
aquifers (primary aquifers). Also describe soil type of
aquifers (sand, clay, bedrock, other) based on earlier
studies and / or general knowledge
3.2.2

Hydrogeology - Groundwater flow direction

The average direction of flow of groundwater is from South
to south West
Describe direction for each aquifer(if any information)

10.

Overall Location and site description

10.1

Give an overall description of the site.

The generated wastes were dumped on various sites

For sites in the Blacksmith Institute database enter "Abstract" and

existing inside and outside the unit.

part of "Location and site description". For other sites use

The site KCL-I is inside the premises of M/s Krebs & Cie

summary from existing reports (if any)

Ltd. The approximate total area under waste at all sites in
12000 sq.m and quantity of waste lying at sites is around
42000 MT.
For KCL-I: Area 4000 Sqm
Average Depth 2.5 m
10000m3 (15000MT)
*Bulk density of 1.5T/m3

#: refer to category in Data Sheet

Site Inspection Form - OR-757-1

2

Overall assessment of data and data gaps (assessed
before Site Inspection)

Item
Assessment of available primary data. Can exist data
be used to assess present contamination at the site?
What are the Chemicals of Concern (COC’s)?
What are the data gaps?
Give an initial assessment of the samples to be
taken.
What are the focus points during the site
inspection?

Identify important Stakeholders who should
participate in the Site Inspection

5/24

Yes, the existing data can be used for reference purpose for the present
contamination.
Hexavalent Chromium, Cr Total, pH
No data gaps
Surface water (if possible), Soil, Effluent and Ground water (if possible).
-Residential and human life affected nearby.
-Crop field might be affected.
-Soil quality polluted.
-Near by pond water may be polluted.
-State Pollution Control Board, Odisha
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On site Reconnaissance

Date and time of site visit

12.11.2014, 13:00 pm

Site investigation conducted by

Mr. Anuj Kumar Singh

Spoken with

Security Person of the KCL & Regional Office Balasore, Odisha

Weather conditions during visit

Clear

Data
sheet
no.
1. #

General site information

1.15

Operational status

1.5.1

What is the current land use?

7=Industrial

1.5.2

What was the previous land use?

7=Industrial

1.5.3

What is the future land use

7=Industrial

(planned)

1=Agricultural land; 2=Waste land; 3=Water bodies; 4=Forests; 5=Habitation settlement

2 =Closed
1=Active/ongoing; 2=Closed; 3=Abandoned; 4=Other (specify)

(Residential/School/Kindergarten); 6=Commercial; 7=Industrial, 8=Mixed (to be specified for each
case) and 9=Other (to be specified in each case)
1.7

Name(s) of polluter(s)

Krebs International limited Chemical Division
E.g. Name and address of industry, institution or person who caused the contamination

1.8

1.9

Approximate area of site (m2)
Built-up area (m2 or percentage of
total)
Paved area (m2 or percentage of
total)
Non-paved area (m2 or percentage
of total)

4800
0

m2
%

0

%

100

%

Topography

2=Plains
1=Water; 2=Plains; 3=Mountains; 4=Hills; 5=Any other (specify)

1.10

Type of site

1=“Point”site (single industry/dumpsite)
1=“Point”site (single industry/dumpsite); 2=”Area”site(Industrial area or estate (cluster); 3=Any
other (specify)

1.12

Industry type (which have caused

Chemical manufacturing general (production of chrome salts mainly sodium dichromate and basic

contamination)

chrome sulphate - Chromium ore processing)
(select from note 1 of the Data sheet)

1.13

Period of operation/contamination

1.14

Is the site classified before or after

1983-1998
Enter beginning and ending year
After

the development of HW rules in
1989 (Before / After)
2.

Source of contamination and waste characteristics

2.3

What are the site processes and

37. Other (Basic Chrome Sulphate)

what type of chemicals are used?
(According Note 3 of the Data sheet)

2.1.1

Are there dump sites present?

yes / no

Describe
Physically state of waste as
deposited

1 = Solid, 2 = Sludge

Yes

1 = Solid, 2 = Sludge, 3 = Powder, 4 = Liquid, 5 = Gas, 6 = unknown, 7 = Any other (specify)

Site Inspection Form - OR-757-1
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no.
2.1.2

Origin of the deposit

1 = dump;
1 = dump, 2 = leakage, 3 = fluviatile deposit (sediment), 4 = areal deposit, 5 = storage, 6 = Effluent
(wastewater) 7 = Any other (specify)

2.1.3

Position in soil/effluent

1 = On the surface; 2 = In the soil
1 = On the surface; 2 = In the soil; 3 = In effluent (wastewater); 4 = Any other (specify)

2.1.4

Is there visual contamination

Yes, the soil become yellow in colour
Describe visual contamination in soil; groundwater; surface water; effluent

2.1.5

Is there vegetation stress

Yes, crop get affected as per discussion with local residents
Describe any sign of vegetation stress

2.1.6

Area of contaminated soil

4000 Sqm as per NPC Report
Area of the above source or area of HW deposited

2.1.7
2.1.8
2.1.9
2.2

Volume of contaminated soil
Is the source area delineated
Area of contaminated groundwater

15000MT (Bulk density of 1.5 T/m3)
m3 / mt (source in soil or HW deposited)
No
Not Known
If plume is delineated assess the area of the plume (length (m), width (m) area (m2)

Type of contamination according to

5 = Hazardous Waste

definition from MoEF

1 = Effluent; 2 = Air; 3 = Municipal Solid Waste; 4 = Bio-medical Waste; 5 = Hazardous Waste; 6 =
Ship Break Waste; 7 = Any other (specify)

2.4

37. Others (Solid residue from leaching Tanks, Broken refractory bricks, ETP Sludge.)
Type of hazardous waste

According to Hazardous Wastes (Management, Handling and Transboundary Movement) Rules,
2008.) - select from note 3 of the Data sheet

2.5

Hazardous Waste Constituents

Sodium dichromate, chromium sulphate, chromic and sulphuric acid
According to Hazardous Wastes (Management, Handling and Transboundary Movement) Rules,
2008.) - select from note 4 of the Data sheet

2.6

What are the COC's?

pH, Total Cr, Cr VI

(UBI Appendix C)
What potential sources of

15000MT of hazardous waste of Chrome Sludge from ETP , Leaching Tanks & Cr contaminated

contamination are present?

refractory Bricks lying within the premises of M/s Kerbs & Cie Ltd.

Quantify as much as possible (area
and/or volume) Describe
Is there storage tanks present at the

No

... (number)

sub

content

site? Specify number, sub surface or

surface /

on surface, content (chemical)

on surface

(If specification is available, please

/ both

add)
Is there visible soil contamination

yes / no

Yes

present?

Take 1 to 2 samples of most
contaminated sites

What is the level (intensity) of visible low / medium /
soil contamination?

high impact

What is the scale of visible soil

< 10% / 10 - 50% /

contamination? (percentage of total

>50%

high impact

Photo: Contaminated Soil

>50%
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no.
site size)
Are the buildings visibly

yes / no / NA

No

What is the level (intensity) of the

low / medium /

High Impact

building/ infrastructure visible

high impact / NA

contaminated?

contamination?

Photo: Visible contamination in
building within the premises of KCL

What is the scale of the visible

< 10% / 10 - 50% /

building/ infrastructure

>50% / NA

>50%

contamination? (percentage of total
buildings/ infrastructure)
Are there materials present which

No

might contain asbestos?
(corrugated roofing panels
Is the present contamination local

Hot Spot

(hot spot) or diffuse?

(Confined area covered with contaminated materials

3.

Groundwater use and characteristics

3.2.3

Hydrogeology - Depth to water table Ground water table depth at various open wells in the range of 10-15 m below ground level.

3.3
3.4

(m below subsurface, use wet

Describe the depth to the water table for each aquifer. Based on local knowledge or information

season estimate).

from Ground water Authorities or data from Site Inspection

Current and future expected use of

Drinking & domestic purpose

any aquifer for groundwater use

Describe current and future planned use of any aquifer

Is the site within a groundwater

1 = Area with special drinking water interest (i.e. major aquifer/potable water supply)

recharge zone

1 = Area with special drinking water interest (i.e. major aquifer/potable water supply)
2 = Areas with drinking water interest (aquifer with major aquifer potential)

Are there groundwater wells
present on site? If so what use
(consumption / domestic /
industrial), what yield?
Are there indications of
groundwater pollution; e.g. smelling
wells.

3 = Areas with borderline drinking water interest (minor aquifer/ non potable water
No

Not Applicable

...

4.

If yes, what is the level (intensity) of
groundwater contamination (if
noticeable)?
Surface water use and characteristics

4.1

Any drainage system (run off

No

system) on/outside the site

General description of (drain, trenches, streams) or streams at the site which can transport the
contamination outside the premise to surface water bodies

4.3

Type of Surface water Body

No
1 = Pond (less than 1 hectare), 2 = Small lake (1-10 hectares), 3 = Large lake (more than 10
hectares), 4 = Small river/stream, 5 = Large river, 6 = Wetland, 7 = Other (specify if possible)

4.4

Any sensitive use of surface water

Not Applicable
1 = Drinking Water. 2 = Irrigation, 3 = Use in commercial food production, 4 = Water recreational
area (e.g. bathing, marina), 5 = Fishing, 6 = Other (specify if possible)

Site Inspection Form - OR-757-1
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no.
4.6

Are there signs of flooding? Describe yes

Yes during monsoon surface run off from the site reaches to the agricultural
land next to the site

If so, what is the water table to the

10 m - ssl

Not Known

yes / no / NA

No

surrounding surface? (m below ssl)

Is there any discharge to the surface

Take photo

water visible? Describe
Take sample
Is the surface water visible

yes / no / NA

No

Take photo

contaminated? Describe
5.

Soil exposure characteristics

5.1.1

Access to the site from local

1 = Site secured and access controlled

communities

1 = Site secured and access controlled 2 = Site not secured but access limited 3 = Open site with regular
public activity, 4 = Other (specify)

5.1.2

Is there inhabitation on the

yes

10 (number)

0 (number)

5

Remarks: All are security personals staying at site.

site? If so how many people?
How many children?
5.1.3

How many workers are
working on site? (Number)

5.1.4

Specify other activities if any

All are security personals staying at site.

Is there agricultural use at

yes /no

No

the site (crop growing /
keeping of domestic stock)
Describe
6.

Air exposure characteristics

6.1

What are the prevailing wind
directions?
Are there a noticeable

Unknown
yes / no

(smell) /bad air quality at the
site? Dust visible? Describe
#: refer to category in Data Sheet

Yes, foul smell of chromium at the site
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sheet
No #
3.

Groundwater use and characteristics
Are there groundwater wells

Yes

KCL authority did not allow to take

present? If so what use

sample of Ground Water

(consumption / domestic /
industrial).
3.5.1

Private wells (distances to

20 meters

1(number)

nearest well and approximate

Bore well is present within the premises
of M/s KCL

number of wells within 1 km
from the site)
3.5.2

Public Wells (distances to

... meters

0 (number)

nearest well and number of
wells within 1 km from the
site)
4.

Surface water use and characteristics

4.1

Any drainage system (run off

Surface run off from the site reaches to the agriculture land next to the site

system) on/outside the site

General description of (drain, trenches, streams) or streams at the site which can transport the
contamination outside the premise to surface water bodies

4.2

Name and distance to nearest Pond (100 m)
surface water body (m)

4.3

Type of Surface water Body

1 = Pond (less than 1 hectare)
1 = Pond (less than 1 hectare), 2 = Small lake (1-10 hectares), 3 = Large lake (more than 10
hectares), 4 = Small river/stream, 5 = Large river, 6 = Wetland, 7 = Other (specify if possible)

4.4

Any sensitive use of surface

2 = Irrigation, 5 = Fishing,

water

1 = Drinking Water. 2 = Irrigation, 3 = Use in commercial food production, 4 = Water recreational
area (e.g. bathing, marina), 5 = Fishing, 6 = Other (specify if possible)

Is there surface water direct

yes / no

No

next to the site? If so, what
type
What is the water table to the ... m - ssl

Not Known

surrounding surface? (m
below ssl)
Is there discharge from the

yes / no / NA

Yes

site visible? (Describe)

Photo: Surface run off from the site
reaches to the agricultural land next to
the site

Is the surface water visible

No

contaminated? (Describe)

Photo : Nearest pond from the Site
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4.5

What is the distance to
Sensitive Environments and
Wetlands (m) (Describe)

5.

Soil exposure characteristics

5.2.1

What is the land use in the

1=Agricultural land; 2=Waste land; 3=Water bodies; 4=Forests; 5=Habitation settlement

vicinity of the site?

(Residential/School/Kindergarten0; 6=Commercial; 7=Industrial, 8=Mixed (to be specified for each

2000 meters

Budhabalanga and Subarnarekha

case) and 9=Other (to be specified in each case)
North

1=Agricultural land, 2=Waste land; 7=Industrial,

East

3=Water bodies; 7=Industrial,

South

4=Forests, 3=Water bodies; 5=Habitation settlement (Residential/School/Kindergarten

West
4=Forests, 3=Water bodies; 5=Habitation settlement (Residential/School/Kindergarten
Are there crops grown next to yes / no
Yes
the site? (Describe)

Photo: Crop grown next to the site

Is there domestic stock
present next to the site?

yes / no

Yes

Photo: Domestic stock next to the
site

5.2.2

What is the distance to the

500 meters

Small village

nearest habitation?
(Describe)

Photo: Habitation next to the site

5.2.3

Approximate number of
people living within 100
meter

30 (number)

Approximate number of

100 (number)

people living meter within 1
5.2.4

7.
7.1

7.2

km
What is the distance to other
sensitive activities e.g.
Schools, nursery, allotments
(m) (Describe)
Socio economic aspects
Describe general socio
economic conditions
Drinking water source

... meters

Not Available

Local people are depend on agricultural activities
E.g. employment rate, in-come, rate woman/man, rate in age, alphabetise, religion, value of
site/buildings, possibilities of temporary site clearance, social sensibility land user(s)
Ground Water
Describe drinking water source (e.g. public water supply based on groundwater) for the population
in the vicinity of the site (within 1 km)
#: refer to category in Data Sheet
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1.18

Miscellaneous

Complaints: List any other pending complaints, claims, liabilities, non-compliances conversations with site
personnel or neighbours and other relevant matters related to soil and groundwater pollution aspects
A complaint has been lodged to C.P.C.B.
Data gaps: List major (if any) data gaps or uncertainties which still occur after the conducted Site Inspections
(e.g. insufficient information about geology/hydrogeology)
No data gaps
Emergency response Considerations: List observed conditions that may warrant immediate or emergency
action (e.g. heavily contaminated groundwater/surface water used for drinking water, unrestricted public
access to exposed hazardous substances etc)
The area is contaminated with Chromium. The surface run off from the site reaches to the agricultural land
nearby the site during rain fall.
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SITE map

Site map Showing the coordinates of the site

Site
Industrial land
Residential Area
Water Body
Agricultural Area
Waste land
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Sampling

Site ID + number

soil / water
Soil

Targeted or
composite
Targeted

Location (description and
Parameters
GPS coordinates if available) analysed
Agriculture Land next to the Total Cr, Cr VI,pH
site
21.596514°
86.930097°

OR-757-1-S1

OR-757-1-S2

Soil

Targeted

Sample taken from the site
21.596611, 86.929916

Total Cr, Cr VI, pH

motivation of
sampling
To assess the
contamination in
the agricultural
land
To assess the
contamination in
the source area i.e.
at site
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8

Overall assessment of pathways, exposure, impacts
and contamination

Data sheet
No #
8.

Pathways, exposure impacts and risk from contamination

8.1

Potential/observed pathways for spreading of

1 = Groundwater pathway, 3 = Soil exposure pathway, 3 = Soil exposure

contaminants at the site

pathway, 4 = Air pathway
1 = Groundwater pathway, 2 = Surface Water pathway, 3 = Soil exposure
pathway, 4 = Air pathway 5 = Any other (specify)

8.2

Potential/observed exposure to contaminants

1 = Direct human contact, 2 = Ingestion (soil, food) 3 = Groundwater use
(Drinking water, Irrigation),
1 = Direct human contact, 2 = Ingestion (soil, food) 3 = Groundwater use
(Drinking water, Irrigation), 4 = Inhalation of polluted air/dust, 5 =
Surface water use (drinking water, bathing, fishing), 6 = Sensitive
environments, 7 = other (specify)

8.3

Describe observed impacts (if any)

Skin problem has been noticed in local residents
E.g. observed impacts on humans, animals, flora, fauna

8.4

Estimation of population at risk (see appendix B)
<1000
1,000 – 5,000
5,000 – 10,000

<1000

10,000 – 20,000
20,000 – 50,000
50,000 – 100,000
100,000 – 200,000
200,000 – 500,000
>500,000
9.1/

Typology of contaminated site according to
standard, see appendix D (Note that more than

9.2/

one typology can be applicable):

9.3

S1 – a
S1 – b
S1 – c
S1 – d
S1 – e
S1 – f
S2
L1 – a
L1 – b
L1 – c
L1 – d

S1-a
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Data sheet
No #
P1 – a

P2

P1 – b
P2
Assessment of contamination based on data

The Soil sample taken from the agricultural land next to the site

from Site Inspection

S1Cr (VI) <0.50 mg/kg

(Specify most critical contaminants, specify if

Cr(Total) 39.44 mg/kg not exceeding the response & screening level

concentrations exceeds SSLs and response

pH =2.8

Levels)
The Soil sample taken from the site within the premises of the KCL
S2
Cr(VI) 624.14 mg/kg exceeding the Response level with factor 12.5 and
screening level with the factor 446
Cr (Total) -2632.97 mg/kg is exceeding the response level with a factor
14.6 and exceeding the screening level with the factor 30 (Industrial
landuse)
#: refer to category in Data Sheet
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Draft Conceptual site model (CSM)

Based on the available information provide a sketch of the site’s Conceptual Site Model:
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Number
Photo:1
Photo: 2
Photo:3
Photo:4
Photo:5-

Photographic Record
Description

Location

Krebs and Cies Ltd. Industry
Dumping Site of KCL within the Boundary
Target Soil sampling from the site
Dumping Site inside the boundary wall
Visible contaminated agriculture land next to the site

At main gate
At site
At site
At site
Next to the site

The photographs are attached below:
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Photo: 1 Krebs and Cies Ltd. Industry

Photo: 2 Dumping Site of KCL-I within the Boundary
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Photo: 3 Target Soil sampling from the site

Photo: 4 Dumping Site inside the boundary wall
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Photo: 5- Visible contaminated agriculture land next to the site
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Analysis results from sampling

11.1

Soil samples
Screening Level (soil)

Sample ID

OR-757-

OR-757-

Detectio

1-S1

1-S2

n Limit

Response
Agricultural

Residential/

Commercial

Industrial

level (soil)

parkland
Depth of

m bgs

0.40

0.30

mg/kg

<0.50

624.14

0.500

0.4

0.4

1.4

1.4

50 (78#)

mg/kg

39.44

2632.97

1.000

64

64

87

87

180

2.86

8.21

0.500

6 to 8

sample
Chromium
(VI)
Chromium –
total
pH

6 to 8

6 to 8

6 to 8

#: If Screening Level for the current land use exceeds the Response level then the Screening level should be used
Bold: Concentration exceeds Screening values for the current land use at the site
Bold and underline: Concentration exceeds Response Level
na: Not analysed
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Analysis Test Reports

Test Report

Print Date

: 16/12/2014

JOE No

: KG14-008743

SAMPLE NOT DRAWN BY SGS INDIA PVT. LTD.

Report No

: KG14-008743.001
Report Control No

Sample Described by Customer as

:

Cowi India Private Limited
121 Phase -1, Udyog Vihar,Gurgaon
1220016
India
SOIL
04/12/2014
05/12/2014
200g app.
SAMPLE ID :OR-757-1-S1

Marks on Sample

:
:
:
:
:
:
:
:
:

Test Start/End Date

: 05/12/2014 - 16/12/2014

Client Name
Client Address
Postal Code
Country
Sample Type
Received
Registered
Sample Qty. Recd.

: KGR0000080248

SOIL

Analysis

Method

Result

Limit of
Reporting
(LOR)

Unit

Chromium (as Cr)

USEPA 3052 :1996.

39.44

1.000

mg/kg

Hexavalent Chromium (Cr VI)

USEPA 3060 A / 7196 A

<0.50

0.500

mg/kg

pH (1:5) Soil Suspention

F.A.U.N (2007)

2.86

0.500

--

1:5, Sample:Distilled water

Per pro SGS India Private Ltd

Satya Manna
Section Incharge - ENVI

Authorized Signatory
****End of Report****
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Test Report

Print Date

: 16/12/2014

JOE No

: KG14-008743

SAMPLE NOT DRAWN BY SGS INDIA PVT. LTD.

Report No

: KG14-008743.002
Report Control No

Sample Described by Customer as

:

Cowi India Private Limited
121 Phase -1, Udyog Vihar,Gurgaon
1220016
India
SOIL
04/12/2014
05/12/2014
200g app.
SAMPLE ID :OR-757-1-S2

Marks on Sample

:
:
:
:
:
:
:
:
:

Test Start/End Date

: 05/12/2014 - 16/12/2014

Client Name
Client Address
Postal Code
Country
Sample Type
Received
Registered
Sample Qty. Recd.

: KGR0000080248

SOIL

Analysis

Method

Result

Limit of
Reporting
(LOR)

Unit

Chromium (as Cr)

USEPA 3052 :1996.

2632.97

1.000

mg/kg

Hexavalent Chromium (Cr VI)

USEPA 3060 A / 7196 A

>100.00

0.500

mg/kg

pH (1:5) Soil Suspention

F.A.U.N (2007)

8.21

0.500

--

1:5, Sample:Distilled water

Per pro SGS India Private Ltd

Satya Manna
Section Incharge - ENVI

Authorized Signatory
****End of Report****
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Introduction

The current report provides a status of the Task 5: Prioritization of Sites for the
project Inventory and Mapping of Probably Contaminated Sites in India, which was
awarded by the Ministry of Environment and Forest to a Consortium consisting of
COWI as lead partner in association with KADAM, Witteveen+Bos and Tauw as
sub-consultants. The project is funded by the World Bank (WB).
Our work is coordinated with the other two assignments of the National Programme
for Rehabilitation of Polluted Sites (NPRPS); Assignment 2: the Development of
Methodologies for NPRPS and Assignment 3: Development of National
Programme for Rehabilitation of Polluted Sites.
Task 5 is one out of the five tasks in this project, see the relation between the tasks
shown in the figure below.

Objective

The objective of the assignment is to prepare an inventory of contaminated sites
across India, which will provide information to Central and State governments
when preparing and implementing the National Program for Rehabilitation of
Polluted Sites (NPRPS). The Inventory must be a dynamic tool where data are
adjusted and supplemented on a regular basis.
The objective of Task 5 is to provide a simple and robust ranking system for
prioritization of sites for further investigation and for remediation actions. The
system will establish an objective ranking, based on the identified contamination

C:\Users\sv\Documents\Projects and proposals\A019251 Inventory India\Final reports Dec 2015\Task 5\Final report dec 2015\Inventory Task 5 Final report Dec 2015.docx
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and on the possible impacts on human health and the environment. As such, it will
inform decision makers on specific remediation activities to be carried out under
NPRPS or by individual agencies.
The objective of Task 5 is also to establish priorities for further investigation and/or
remediation of sites that have been identified and recorded in the database as
probably contaminated sites. Information collected in the database will often be
incomplete or limited. The system must therefore be easy to apply, be robust to a
wide range of site information and provide consistent relative rankings. The
requirements of the prioritization process were part of the discussions underlying
the design of the Site Inspection approach and the database, so that the systems
are consistent.
It has to be stated that other factors may be considered for prioritization of sites
e.g. cost of remediation and administrative expediency.
Output

The required output of Task 5 is as follows:
A simple and robust system for ranking different sites in terms of priority for further
review and/or action, which can be applied using the information typically available
in the database.

Content of Task 5
Report

Disclaimer

›

In Chapter 2, the structured process for identification and assessment of
contaminated sites in India is presented, situating the prioritization system
within the overall process.

›

In Chapter 3, a review of different prioritization systems worldwide is
described, and the various models are discussed. Based on this review, the
basis for a prioritization system in India is proposed.

›

In Chapter 4, we have presented the principles for selection of the
prioritization system, and in Chapter 5, the selected approach for prioritization
is described.

›

In Chapter 6 we have allocated scores to the prioritization system, while
Chapter 7 presents the results applying the prioritization system to the 320
sites of the present Inventory.

COWI has based the prioritization system on basic international principles on
contaminated sites prioritization and recommendations from MoEF and the
Technical Expert Panel, COWI cannot be made liable for any third party use of the
prioritization system and subsequent consequences.
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Introduction to the 14 steps

In the National Program for Rehabilitation of Polluted Sites (NPRPS) of
Assignment 3 and the Guidance Document for Assessment and Remediation of
Contaminated Sites in India (Assignment 2), the entire process of intervention on a
contaminated site, from its earliest identification to post remediation measures, is
described in a sequence of 14 distinct steps. This set of steps covers all activities
that are performed in dealing with such a site. Wherever applicable, this Task 5
Report refers to these 14 steps.
The 14 steps are visualised in Figure 2-1. A more detailed description of the 14
steps is presented in our Task 2 Report.
Identification

Planning

Implementation

Post remediation

›

Step 1:
Identification of probably
contaminated sites

›

Step 5:
Remediation Investigation

›

›

Step I0:
Post remediation plan

›

›

›

Step 2:
Preliminary Investigation

Step 6:
Remediation Design, DPR

Step 8:
Implementation of
remediation

›

Step I1:
Post remediation action

›

›

Step 3:
Notification of polluted site

Step 9:
Approval of remediation
completion

Step I2:
Cost recovery

›

›

Step 4:
Priority list addition

Step I3:
Priority list deletion

›

Step I4:
Site reuse

Figure 2-1

Step 4

›

Step 7:
DPR approval and
financing

The 14 steps

Step 4 concerns the ranking of contaminated sites according to the priority of their
further investigation and remediation warrants, in comparison to other
contaminated sites. This priority is related to the threat to human health and
environment. A computerized database of priority sites with ranking features will be
maintained and updated by the relevant authority. Step 4 commences with the
assessment of relevant data on the site and ends with the presentation of a priority
score for the site. Figure 2-2 shows how this step is connected to preceding and
following steps within the sequence of site assessment and remediation. It should
be noted that this step may be performed in parallel with Step 3 Notification of
polluted site.
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The performed ranking in this report is based on data obtained in our Task 1 and
Task 4 reports. The data collection in Task 1 correspond with Step 1 in figure 2-1
(Identification of probably contaminated sites) and the data obtained in Task 4
correspond with Step 2 in figure 2-1 (Preliminary investigation).
Step 1

The identification of probably contaminated sites, is the first step in the process of
assessment and possible remediation of a contaminated site. In this Step 1, a
decision can be made whether or not a site may be regarded as a probably
contaminated site requiring further investigation. If so, the site will continue in the
process to Step 2: Preliminary investigation.
Within this step the following activities are to be performed:

Step 2

›

The collection of information on probably contaminated sites (for example any
existing site investigation reports, regulatory records, petitions, or complaints);

›

The verification and evaluation of the information obtained. This may also
require a site visit.

The purpose of the Preliminary Investigation (Step 2) is to establish whether or not
a site should be regarded as a contaminated site. Step 2 is divided into two Steps:
Preliminary Site Assessment (Step 2.1) and Preliminary Site Investigation (Step
2.2).
Step 2.1 includes a desktop study (activity 1), a site inspection (activity 3), limited
sampling and testing (activity 3), comparing testing results with standards (activity
4) and a brief reporting (activity 5). Step 2.1 builds on information obtained in Step
1 Identification of probably contaminated sites, for the specific sites assessed in
Step 2.1.
The objective of the Preliminary Site Investigation (Step 2.2) is to identify all
sources of contamination and the relevant pathways linking them to the receptors
of concern. Step 2.2 includes planning of the investigation strategy, fieldwork with
soil and water sampling and analysis, and reporting. Step 2.2 builds on information
obtained in Step 2.1 Preliminary Site Assessment.
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Figure 2-2

11

Structured process
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3

Review of existing approaches

A range of different prioritization systems have been developed over the years,
mainly drawing on initial work in the 1990s in the USA, , to assess identified sites in
terms of their importance for inclusion into the National Priorities List under
Superfund.
A review for the European Environment Agency identified 27 different
methodologies worldwide which were, or had been, used in preliminary risk
assessment (see Appendix C). The coverage and level of detail of these varies
considerably. After examination of the available information on the system, six of
these are judged to be relevant to the present Task 5. To these six, are added the
Blacksmith Index (from the Blacksmith Institute, currently applied to sites
worldwide) and the Comprehensive Environmental Pollution Index (CEPI)
developed for CPCB and used in assessment of industrial clusters in India.
The eight selected systems have been examined in some detail for essential
characteristics and for similarities. This range of approaches is believed to cover
the plausible range of practical systems that are available as models for the
present task.
The essential characteristics of the eight systems are summarized immediately
below, and the systems are compared in Appendix A.
USEPA Hazard
Ranking System
(1990)

The objective is to assess the relative potential of sites to pose a threat to human
health. Used to register “uncontrolled waste sites” into National Priorities List. Does
not determine prioritization for funding.
Uses “complex and structured analytical approach to scoring risks”. Main indicators
are in three categories: likelihood of release of hazardous material from site;
toxicity and quantity of the waste; people or sensitive areas as “targets”. Each
pathway scored on sources; likelihood of release; waste characteristics; targets.
Algorithm: Each pathway scored based on estimation of indicators, factors and
parameters. Multiplicative relations, then normalized to 100 point scale. The HRS
overall score is based on root-mean square of pathway scores. Source hazard is
based on toxicity/carcinogenicity. Pathways evaluated are groundwater; surface
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water; soil exposure; and air. For each of these pathways specific receptors are
used.
Canada National
Classification
System (NCS) for
contaminated sites
(1992)

The objective is to establish rational and consistent basis for comparative
assessment of contaminated sites as input to national remediation program.
Additive numerical method based on sum of indicator scores for Contaminants
Characteristics plus Exposure Pathways plus Receptors.
Ranking puts sites into one of four classes: high; medium; medium-low; and low
risk.

New Zealand Risk
Screening System
(2003)

The objective is to provide rapid hazard assessment, sufficient to prioritise sites for
further investigation.
Based on a multiplicative Source –Pathway - Receptor approach, scaled to 0 to1.
The highest score of three pathways is used. Factors based on mix of quantitative
and qualitative values.

The Netherlands
Remediation
Urgency Method
(1995)

The objective is to define the “remediation urgency” of sites affected by serious soil
contamination.
Compares site contamination levels against generic intervention values. If above,
then calculates to show whether expected exposure is above human toxicological
intervention values. Separate procedure for ecological risk.
Concentrations in soil can be used to calculate expected concentrations in contact
media and thus exposures, unless actual data exist for contact media, which then
take precedence. Different pathways considered for human health risk, including
direct contact, food, fishing, drinking water.
Output is determination of timescale during which the responsible authority must
start remediation.

France - Simplified
Risk Assessment
(2001)

The objective is to determine whether further investigations are needed based on
ranking in three classes of risk.
Focus is on direct contact and water pathways, with calculations using basic data
on contamination levels at source. Scores given on 0 to 3 scale for each element
and combined in “simple algorithm” for each pathway/land use. The highest score
applies.

GeoEnviron System
for the Prioritization
of Point Sources
(2003)

The objective is to provide local authorities with a prioritization system for sites
about which little is known. The prioritization system uses the Source-PathwayReceptor concept to assess risks. It is split into two Stages. The Stage I
assessment involves hazard ranking sites based on their historical industrial uses
and the receptor’s sensitivity. The Stage II procedure involves refining the
assessment from Stage I by carrying out an exposure assessment. Default data on
industry types and potential receptors used in Stage I. For Stage II, source
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contaminant data are used. Land, Groundwater and Surface water
pathways/receptors are assessed separately. Additive algorithm (matrix) for
Contaminant and Pathway/Receptor. The final risk score is max of the three
pathways.
Blacksmith Index
(2006)

The objective is comparative ranking of contaminated sites worldwide in terms of
health risk.
Source contaminant levels and population at risk are main factors with pathway
adjustment. The ranking is additive algorithm, using logarithms of key values. Basic
data from standardized site screening visit methodology.

India
Comprehensive
Environmental
Pollution Index
(CEPI) (2009)

The objective is to help categorizing areas in terms of priority of planning for
intervention in relation to environmental parameters. The system has been applied
to 88 industrial clusters across India, using data from local agencies. Uses an
additive approach across pollution pathway and receptor. Penalty values
calculated for each factor in each pathway, and then cluster ranked by total score,
with 70/100 regarded as “critically polluted”.
The eight systems listed have been reviewed in detail and a comparative table
prepared (see Annex A) setting out key features of each as the basis for
developing a system appropriate to the situation in India.
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Principles for selection of appropriate
prioritization system

Based on the analysis carried out of the candidate systems, there are common
features in several that can be taken and adapted for use, but none is directly
applicable to the current situation in India. The US system is very detailed and
requires considerable information and draws on specific US data. The Canadian
and New Zealand approaches were developed for specific programs and are not
readily adaptable. The Netherlands approach requires detailed information, which
is typically already available for sites in that country. The French system is based
on specific values for contaminants which are not readily available and
comparable. The UK/Denmark model from Geokon is broadly applicable and used
in both developed and developing countries. A GIS system is incorporated, and the
system also includes a 2 step prioritization system which is suitable for India
condition. The Blacksmith Index is applicable, but may not be detailed enough for
the requirements of the Ministry. The CEP'I Index developed for the CPCB is also
broadly appropriate, but has been developed for ongoing industrial activity where
monitoring data is available and so cannot be applied directly.
There is sufficient broad consistency between these different systems to be able to
identify some common features, which are taken as the basis for the prioritization
system for this project.
Broad findings

On the basis of detailed review of the models discussed above, the following
findings can be set out with their implications for this project.

›

There is no analytical model which is common to most of the models, but the
Source-Pathway-Receptor approach is basis for all the systems.

›

The key parameters can be values (concentrations, populations) or can be
marks (typically on a scale of 1 to 10).

›

Some systems are tailored/biased to particular problems (such as petroleum
contamination) while others are more general but less detailed.

›

Most systems address impacts on humans, groundwater and surface water. In
some cases, they are combined into one overall score, in others they are
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reported separately. Groundwater or surface water can, in some cases, be
both pathway and receptor.

Basics of proposed
approach

›

Data requirements vary. In some systems, default data on sources are
provided or can be used, avoiding or reducing the need for site investigations
(but requiring information on past use and industrial types).

›

There are a number of definitions of the receptor, ranging from any human
exposure to estimating the populations affected, usually by distance from the
source.

›

The sensitivity of a system to small differences can be increased at the cost of
additional complexity, which means more variables and data required (see
table comparing parameters in Appendix A).

›

The basic algorithm is based either on adding scores for element (additive) or
on multiplying them with each other (multiplicative). There is no fundamental
reason to prefer one approach to the other. Some systems are a mixture of
both approaches.

›

Systems produce either a score or assign a site to a class (typically high,
medium, low, or unclassified). Some systems use the score to produce a
classification.

The approach adopted for this project is based on the Source – Pathway –
Receptor (S-P-R) conceptual model, which underlies all the systems reviewed. The
logic for this approach is simple and universally accepted.
It draws on data from Task 1 and 4, which includes site specific information and
sampling data to the extent possible.
The model is to be robust to uncertainty in the data (a small change in the
information available should not make a significant difference in the priority ranking
or classification). Given the constrained coverage and quality of the information
from Task 1 and 4, the precision expected of the output is to be no more than two
significant figures – in other words, it will rank sites on a scale of 1 to 100.
The model uses professional experience and judgment for the details of
calculations and the calibration of the parameters. The approach used is clear and
the relevance and importance of each factor can easily be seen in the outputs.
For a more detailed description of the S-R-P approach, see the Guidance
Document of the Assignment 2, Methodologies for the NPRPS, Volume I). Within
this approach, the source is the contamination, e.g. a leaking oil tank or a
hazardous waste dump. The pathway is the route between the source and the
receptor, and the receptor is a human, animal, plant, ecosystem, property or a
controlled water that may be affected by the contamination. The generally
accepted principle is that adverse effects of contamination are only considered to
occur when contamination actually threatens humans or resources, i.e. puts them
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at some substantial risk. This happens only when all of the three elements (source,
pathway and receptor) are present.

SOURCE

Figure 4-1

PATHWAY

RECEPTOR

Example of photos of the Source, Pathway and Receptor (from Assignment 2,
Methodologies for the NPRPS, Volume Volume I)

Source – Pathway – Receptor
Source:
An area where a hazardous substance may have been deposited, stored, disposed, or placed. Also,
soil that may have become contaminated as a result of hazardous substance migration. In general,
however, the volumes of air, groundwater, surface water, and surface water sediments that may have
become contaminated through migration are not considered sources.
Pathway:
The environmental medium through which a hazardous substance may threaten receptors. The
migration and threat potential through the groundwater, surface water, air, and soil exposure
pathways is assessed.
Receptor:
A physical or environmental receptor that is within the receptor distance limit for a particular pathway.
Receptors may include wells and surface water intakes supplying drinking water, fisheries, sensitive
environments, and resources.

Detailed options for
prioritization process

The model contains the three major components of source, pathways and receptor.
The table in Appendix B sets out the main parameters in five of the current
systems examined that are most accessible and are the best models for the
system to be used in this project.
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Selected approach for prioritization

5.1

Introduction

Based on the detailed review of the different systems in use worldwide, an
approach has been adopted for the project, which is simple and robust. In the
Indian context, where there is a very wide range of potentially contaminated sites
and where the population numbers to be considered can be high, reliability over a
range of situations is important.
The approach uses an algorithm (a formula) which links the Source, Pathway and
Receptor elements, using values for each parameter based on actual
measurements from the site, as recorded in the database. The algorithm produces
a priority value for each site, which is compared with the equivalent values for other
sites to provide the overall ranking of all the sites in the database.
The practical construction of the algorithm comprises two parts: the STRUCTURE,
which links the different parameters, and the individual PARAMETERS, which are
based on the values in the database.
Flexibility must be allowed for refinement of the model after the initial period of use
so that additional factors can be included if these are demonstrated to be
important. For this reason, the model has to be conceptually clear and logical.
Overall structure

The proposed overall structure for the algorithm, based on review of the other
systems and initial testing of the robustness of the approach, is as follows. This
can be simplified for a first stage analysis with limited data.
SCORE = (source term) (modified by pathway factor) PLUS (terms for receptors:
population; groundwater, sensitivity).
This is a simple and flexible structure, which is consistent with the models
reviewed. The effectiveness of the model comes from the selection of the specific
terms and of the values to be used for the parameters.
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In our Task 1 report, a total of 320 sites has been identified as probably
contaminated sites in India. The level of collected information for these sites can be
divided in 2 groups:
1

Sites with information based on Desktop studies

2

Sites with information from both Desktop studies and Site Inspections.

After discussions with MoEF at the meeting in Delhi 16 May 2013, it was agreed
that the prioritization system should include a two-step approach:

›

Stage I: Initial Prioritization. This ranking of sites are based on basic
information which typically will be obtained in a desktop study and will cover
all the 320 sites identified in Task 1. The Stage I assessment involves hazard
ranking sites based on their historical industrial uses and the receptor’s
sensitivity. The Stage I assessment can be carried out very rapidly, providing
that source and receptor information is available. Stage I will be used to
prioritize sites where a desktop study has been performed. The data used in
this step will typically be data obtained in step 1 out of the 14 step described
in chapter 2 or data obtained in the in the Preliminary Investigation (activity 1
in Step 2.1, see Chapter 2).

›

Stage II: Detailed Prioritization: This ranking of sites is based on more detailed
information about the sites including primary data and a site reconnaissance
(e.g. a Site Inspection). This ranking will cover the inspected sites in Task 4.
The Stage II assessment involves refining the priority listing obtained from
Stage I, by carrying out a Site Inspection with assessment of pathway and
exposure to determine whether or not a potential pollutant linkage exists. The
Stage II also includes obtaining primary data of contaminants. Stage II will be
used to prioritize sites for the Preliminary Assessment, Preliminary
Investigation and the Remediation Investigation (Step 2.1 (including Site
Inspection) and Step 2.2 out of the 14 steps, see Chapter 2).

5.2
Objective

Stage I Prioritization

The objective of Stage I prioritization is to establish a prioritization system for
probably contaminated sites about which little is known. The system should be able
to include all sites, which have been identified as a “Probably contaminated site”.
The system should prioritize sites based on their potential risk to humans and the
environment.
Stage I prioritization applies when the information available consists only of basic
information (or even assumptions) about the site and its surroundings, and it does
not require a Site Inspection. It is applied at an early phase to a large number of
sites in order to identify those which appear to present a serious risk and for which
further data should be obtained. In the current project, Stage I can be applied for all
sites in the database.
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Formula

The formula is simplified to reflect the basics of the situation, which are the scale of
the source and the size and sensitivity of the receptor. The Stage I score could be
determined as:
Stage I Priority Score = [Industry; source] + [Land use + Population + Groundwater
+ Surface water; receptors]
The first step of the site prioritization is based solely on the types of industrial uses
the site has been subjected to and the sensitivity of the potential receptors. The
issue of pathways is considered in Stage II.

Parameters
Table 5-1
Para-

Proposed parameters for the Stage I Prioritization is shown in Table 5-1.
Input parameter for Stage I Prioritization

S-P-R*

Description

Basis

Source

Industry

Scoring Low, Med,

profile

High risk

Range

Data source

Comment

meter
I

0-20

Information is obtained in

List of “Industry types” is

Task 1 (desktop study) or in

presented in Task 1 Report. The

Task 4 (Site Inspection).

list of Industry profiles are shown
in Appendix D.

L

Receptor

Land Use

Scoring Low, Med,

0-20

High Risk

Information is obtained in

List of land use categories used

Task 1 (desktop study) or in

in Task 1 Report will be used.

Task 4 (Site Inspection).
P

Population

Estimated within 1

Information is obtained in

This will be a rough estimate.

at risk

km. Log(pop);

0-20

Task 1 (desktop study) as a

Accuracy of population

Low, Med, High

simple spatial query

estimates only in order of

performed in a digital map

magnitude.

(Google map). Information is
also obtained in Task 4 – for
the 100 inspected sites
G

Groundwate

Use/importance

Generic information can be

A preliminary classification

r system at

and risk of aquifer;

0-20

obtained from the Central

system has been performed

risk

Low, Med, High

Ground Water Board,

based on the use of

http://cgwb.gov.in/District_Pr

groundwater and surface water

ofile/AP_districtProfiles.html.

for sensitive purposes combined

In Task 4, the classification

with the risk according to the site

has been made based on

activities.

the Site Inspection.
SW

Surface

Use/importance

water

and risk of water

0-20

Generic information can be
obtained from the State

system at

source; Low, Med,

Governments for Rivers.

risk

High

More specific information
can be obtained during site
visit/investigation (e.g.
performed during Site
Inspection at 100 sites in
Task 4).

*: Source – Pathway – Receptor
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5.2.1 Source (Industry profile)
The source scale can be taken from a table prepared for common types of industry
profiles (e.g. industrial dumps, petrochemical plants, tanneries, chemical
manufacturing etc.), where each industry type is given a hazard score based on
the contaminants likely to be present on the site. E.g. tannery operation will give a
high hazard score due to the use of several toxic compounds (e.g. Chromium VI
which is carcinogenic and highly mobile in groundwater and surface water). Also,
chemical manufacturing of e.g. herbicides will have a high score due to the highly
toxic compounds. The scoring for each industry type can be divided in hazard
scores in relation to land use, ground and surface water receptors. For example,
lead contamination from “Metal smelting operation” can cause a high risk for
humans (direct contact), but only a low risk for groundwater due to the low mobility
of lead in the subsurface.
In our data collection in Task 4 (and Task 1), we have used two classification
methods to specify the ”Industry profile” based on the two classification systems
below:

›

An internationally recognized classification system – extended with specific
observed industry types in India (e.g. based on Blacksmiths database for
probably contaminated sites in India).

›

An Indian context using the classification of Industrial processes according to
Schedule 1 in the Hazard Waste Rules (HWR), 2008.

Based on the experience from the data collection in Task 1 and 4, we found that
the most suitable classification system is the international approach. In the current
HWR classification, too many industry profiles are not specified. For future use in
India, it can be considered to develop a classification system, which could be
based on the HWR classification and therefore fit better to the Indian context, but
this classification system must then be extended with numerous industry profiles. It
has to be noticed that in overall there are no contradiction in the application of the
international classification compared to HWR rules. The international classification
includes more industry profiles and is therefore more suitable for the current
situation. Appendix D shows the classification used in the prioritization system.

5.2.2 Pathways
Information on pathways at this stage (Step 1 out of the 14 steps) will generally not
be available and the pathway term is therefore not included in the Stage I
prioritization.

5.2.3 Receptor
Population at risk (P)

The fundamental receptor is the population potentially exposed (P). This is
calculated based on approach described in the Site Inspection Report (ref. /3/).
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The relevant population has to be identified in order to characterize P. This will be
estimated based on distance (population within 1 km of radius).
The population at risk a can be determined from readily available maps (whether
hard copy or GIS).
Land use (L)

The current “Land use” at the site (L) is also included as a parameter although it is
our experience from Task 1 (data collection), that information about land use can
be difficult to obtain in a desktop study. The classification of land use has been
defined by MoEF, see Table 5-2.
Table 5-2

Groundwater (G)
and surface water
(SW) system at risk

Classification of land use

No

Type of landuse

1

Agricultural land

2

Waste land

3

Water bodies

4

Forests

5

Habitation settlement (include also School and Kindergarten /sensitive land use)

6

Commercial

7

Industrial

8

Mixed (To be specified in each case)

9

Other (To be specified in each case)

10

Not known

Groundwater (G) and surface water (SW) at risk are included in the receptor
parameters. These parameters are added to the human receptor score. Generic
information can be obtained from the Central Ground Water Board and State
Governments for Rivers. More specific information can be obtained during site
visit/investigation (e.g. performed during Site Inspection at 100 sites in Task 4).
Where the data required is not available, implementation of the method can be
based on assumptions. In such cases, we propose to assume a worst case
scenario for each situation. Further information should then be collected in order to
verify assumptions made and further refine the priority listing. Hazard scores in
relation to ground and surface water receptors is taken into account based on the
industry profile as mentioned in chapter 5.2.1. Furthermore, the use/importance of
the groundwater and surface water is also incorporated in the score.

5.3

Stage II Prioritization

For the sites where a Preliminary Investigation has been carried out and where
more details are provided in the database, a Stage II Prioritization system can be
applied.
Objective

The objective is to establish a more robust prioritization system. The system will
cover sites where primary data are available and where a Site Inspection has been
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performed. The system should prioritize sites based on their potential risk to
humans and the environment.
The Stage II assessment involves refining the priority listing obtained from Stage I,
by carrying out a Site Inspection to obtain primary data and to assess pathway and
exposure routes to determine whether or not a potential pollutant linkage exists.
Proposed scoring formula

The proposed algorithm is as follows:

Priority score =
{[Concentration + Quantity + Toxicity + Mobility]*Pathway} +
{Land use + Population + Sensitivity + Groundwater + Surface water +
Ecosystem}
The proposed algorithm is additive, except for the pathway factor.
The priority score, as outlined above, can be written as:
Stage II Priority Score = [C +Q +T +M](F) + [L + P +S +G +SW + E]
Parameters

Table 5-3
Para-

The initial parameters and numerical ranges used in the first iteration of calibration
and testing of the model are shown in Table 5-3.
Initial Parameter values for testing system

S-P-R *

Description

Range

Data Source

Source concentration

0 – 10

To be obtained from Site Inspection in Task 4 and/or from previous

meter

C

Source

investigation performed at the site
Q

Quantity of source

0-5

To be obtained from desktop study and/or Site Inspection in Task 4

T

Toxicity Factor

0-5

Obtained from the GeoEnviron Database (Internationally
classification)

M

Mobility Factor

0-5

Obtained from the GeoEnviron Database (Internationally
classification)

F

L

Pathway

Receptors

Pathway factor

0.8 - 1

To be calculated based on Conn and Att

Conn (Containment)

0.4 – 0.5

Technical judgement based on site access

Att (Attenuation)

0.4 – 0.5

Reflecting directness of path to receptor (including distance to
receptor and groundwater vulnerability)

Land use at the site

0 - 10

Same classification used in Stage I prioritization

P

Population at risk

0 - 10

Same classification used in Stage I prioritization

S

Sensitivity of receptor

0 - 30

Based on observation from Site Inspection e.g. part of the
population is particularly at risk or disadvantaged. Based on
observed exposure to contaminants, observed impacts and
generally emergency response considerations (observed conditions
that may warrant immediate or emergency action (e.g. heavily
contaminated groundwater/surface water used for drinking water
or direct contact to heavily contaminated soil)
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Para-

S-P-R *

Description

Range

Data Source

Groundwater system

0 – 10

Same classification used in Stage I prioritization

meter

G

at risk
SW

Surface water at risk

0 – 10

E

Sensitive ecosystems

0-5

Scoring based on distance and type of sensitive ecosystems

*: Source – Pathway – Receptor

5.3.1 Source term
The source term is a measure of the scale and risk of the critical contaminant. This
is in common with most of the systems reviewed, the approach here uses one
“dominant” contaminant, but it is possible to use a combination where there are
high values for several different contaminants.
Source
concentration (C)

The basic source term is the concentration (C) of the pollutant at the site in relation
to the relevant screening value. This number can be a score reflecting the extent of
the over-standard compared to the screening value. With limited sampling this
parameter can be based on a professional judgement. Where there is a very wide
range of high values across sites, the logarithm of the values can be used. The
current uses of the site are taken into account by selecting the screening value
appropriate for that land use. In cases where there is no information on the
concentration (or where the sampling data is very limited or unreliable), it is
possible to use estimates of the typical levels of contamination using data from
similar sites or informed judgments.

Quantity of source
(Q, T, M)

To characterize the source better, terms are added for the quantity (Q), the toxicity
(T) and the mobility of the contaminant (M).
The quantity is scored in terms of an estimate of size (small, medium, large). This
factor can also be used to reflect a source that is a cluster of industries, where the
value of Q is increased to capture the overall scale of the collective source. This is
equivalent to the CEPI factor for the scale of industrial activity.
The results of the data collection in Task 1 and 4 show that the “volume” of the
source is only known for a few sites, so this input parameter is not suitable for the
current level of knowledge of contaminated sites in India. Instead we propose to
use the “site area” of the sites to classify the quantity of the source (small =
<10,000 m²; medium = 10,000-60,000 m²; large = > 60,000 m²). The advantage of
using the area of the site is that this information has been obtained for nearly all
sites, which has been visited during Task 4. The disadvantages is that the “area”
does not necessarily reflect the quantity of the source, but with the current level of
knowledge, we think this is the most accurate parameter to describe the quantity of
source.

Toxicity factor

Toxicity scores are based on specific characteristics of the contaminant, as
recorded in the scientific literature. The scores have been defined according to the
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toxicity as classified by the Department of Environment in England (DOE), and are
available in the GeoEnviron database.
Mobility factor

Mobility scores are based on specific characteristics of the contaminant, as
recorded in the scientific literature. The scores have been defined according to the
toxicity as classified by the Department of Environment in England (DOE), and are
available in the GeoEnviron database.

5.3.2 Pathway
The pathway term is a measure of how direct the path from the source to the
receptor is. In this model, it is structured to be a modifier of the source term.
For sites where the critical receptor is actually on the site (for example people living
on polluted land), then the pathway is direct and the pathway factor (F) is unity. A
land use risk factor (L) is incorporated to reflect a generalized concept of the
pathway and receptor, in cases where there is little information on these. Where
the receptors are off-site, then some reduction in the risk will occur, based on two
main factors. First, the existence or provision of containment (or restriction of
access) will reduce exposure to the source. Second, distance from the source will
normally reduce the exposure (simple geometry shows that the concentration will
drop with increasing radius from the site) unless there is a narrow and direct
pathway (such as prevailing winds, a defined groundwater plume or a waterway).
F factor

The factor F is therefore a function of (i) containment, and (ii) attenuation and is
assessed on a scale of 0.8 to 1.0.

Containment

Containment is estimated in terms of the “Access to the site from local
communities” and is divided in the below classification:

Attenuation

›

Low: Site secured and access controlled

›

Med: Site not secured but access limited

›

High: Open site with regular public activity.

Attenuation depends on the pathway and requires professional judgment to
assess, but there is some guidance from international practice, which suggests the
appropriate ranges.
The approach used is based on the parameters: distance to private wells; distance
to public wells; distance to the nearest habitation and the “Aquifer protection”
(Groundwater vulnerability) which refers to the degree of protection provided to the
aquifer by the overlying geology. For example, an aquifer overlain by a thick clay
layer will be much less vulnerable to contamination than one overlain by sand and
gravel. The key factors that define the vulnerability of groundwater are:

›

presence and nature of overlying soil;
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›

presence and nature of drift;

›

nature of the geological strata;

›

depth of the unsaturated zone.

Figure 5-1

Factors controlling the vulnerability of aquifers to pollution (from UK Groundwater
Forum)

The level of aquifer protection afforded is described in terms of three classes,
namely;
i. None;
ii. Some;
iii. Good protection.
As geology can be highly variable even at site level, the method suggests that the
degree of aquifer protection conferred by the sites geology is assessed using site
specific information, where possible. In India there are several studies estimating
groundwater vulnerability (e.g. DRASTIC model, SINTACS model), but most of
these studies requires detailed site specifics, which has not been possible to obtain
in this Inventory project (e.g. information about Depth to water, Net Recharge,
Aquifer media, Soil media, Topography, Impact of the vadose zone and Hydraulic
Conductivity). There is therefore a need to develop a simple methodology to define
classes of aquifer protection. A simple approach could be to use the thickness of
low permeability soil above the aquifer (e.g. the thickness of clay layers).
The attenuation is estimated according to a combination of the below
classifications:
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Distance to wells or nearest habitation:

›
›
›

Low: Distance >1,000m
Med: Distance <1,000m
High: Distance <200m

Aquifer protection divided in the three below classes::

›
›
›

Low: to be defined (e.g. > 30 m clay)
Med: to be defined (e.g. 10-30 m clay)
High: to be defined (e.g. < 10 m clay)

Since it has not been possible in this study to provide a simple methodology for
groundwater vulnerability we have in our score chosen to be conservative, which
mean that all sites have received a high score (i.e. high vulnerability). It is
recommended that this score over time should be reassessed once there has been
developed a clear methodology for groundwater vulnerability.

5.3.3 Receptor
The fundamental receptor is the population potentially exposed (P), and in the
present formulation, additional receptor parameters can be used for groundwater
(G), surface water (W) and for sensitive environments (E). These parameters are
added to the human receptor score. This means that a site which has many
impacts will get a high score, while a site that has serious ecological impacts, but
limited human ones (for example) will be given a score to reflect this risk. Plausible
values for these parameters are being tested empirically.
Population at risk

In Stage II, we have used the same classification and approach as described for
Stage I.

Land use (L)

In Stage II, we have used the same classification as described for Stage I.

Groundwater (G)
and surface water
(S) system at risk

In Stage II, we have used the same classification and approach as described for
Stage I.

Sensitive
environments (E)

Scoring for sensitive ecosystems are based on distance and type of ecosystems. If
an ecosystem is not near the site, a low value will be given for the specific site.

Sensitivity factor (S)

The model includes a sensitivity factor (S) which would signify that the exposed
population (or environment) were particularly at risk or disadvantaged.
The scoring is Low, Med and High and is based on observation from Site
Inspection e.g. observed exposure to contaminants, observed impacts and
generally emergency response considerations. This could be observed conditions
that may warrant immediate or emergency action (for example, to children being
particularly exposed or that particular population having particularly constrained
options to avoid or deal with the problem, highly contaminated groundwater/surface
water used for drinking water or direct contact to highly contaminated soil). A
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typical example could be a school situated within the contaminated site premises,
which would raise the Sensitivity factor to High.
The scoring in Low, Med and High has been based on professional judgement.
When more experience is obtained regarding contaminated sites in India, a more
specific guidance for this parameter should be developed.
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Allocation of scores to the Prioritization
System

6.1

Introduction

29

In Chapter 5, the approach for prioritization of sites has been described. This
approach is based on the Source-Pathway-Receptor concept and prioritize sites
according to the risk for human health and environment. The approach uses
formulas (algorithms) to calculate a risk score. The next step is the calibration of
the formulas by defining the most adequate scores for each parameter in the
prioritization system. This calibration is an iterative process, where different
parameter scores are tested, and the sensitivity of the parameters has been
assessed by altering the terms in the formulas to see the influence on the
prioritization score. The tests shall ensure that consistent results are obtained and
include:

›

an evaluation of the overall distribution of sites according to their Stage I and
Stage II scores

›

an evaluation of the correlation between Stage I and Stage II scores

›

a comparison of Stage I and Stage II scores against a representative sample
of sites

The tests have been performed in a spreadsheet format.
In this chapter, the resulting score allocation based on the iterative calibration
process is described. The result of the application of the prioritization system to the
sites and part of the tests for the final score allocation is further described in
Chapter 7.

C:\Users\sv\Documents\Projects and proposals\A019251 Inventory India\Final reports Dec 2015\Task 5\Final report dec 2015\Inventory Task 5 Final report Dec 2015.docx

30

PRIORITIZATION OF SITES

6.2

Stage I prioritization

The Stage I Priority Score has been defined as [Industry; source] + [Land use +
Population + Groundwater + Surface water; receptors]. The classification of low,
medium and high has been assigned scores to meet the demand of an overall
score interval for the Stage I Priority of 0-100. The assigned scores for the risk
classification are shown in Table 6-1. A classification of high risk for all terms in the
definition of the Stage I Priority will amount to a score of 100.
Table 6-1

Scores assigned to risk classifications

Risk

Score

High

20

Med-High

16

Medium

12

Med-Low

8

Low

4

Not Available

20

Please notice that we, as a general principle, has assigned maximum score when
data are not available. This is a common international practice which ensures that
sites with lack of information will be considered as of highest risk for the parameter,
which is not available. When information is obtained, the risk score may remain or
decrease depending on the actual information.
Industry; source

The risk classification used for the source term Industry is adapted from the
GeoEnviron database extended with specific observed industry types in India (e.g.
based on Blacksmiths database for probably contaminated sites in India). The
score has been calculated as a mean of the scores for the three receptors.
Professional judgement has been used to establish scores for the industries
added. The classification is shown in Appendix D.

Land Use; receptor

The risk classification used for receptor term Land Use is adapted from the
GeoEnviron database extended with specific land uses. Professional judgement
has been used to establish scores for the land uses added. The defined scores is
shown in Table 6-2.

.
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Table 6-2

Population at risk;
receptor

Risk

Score

Agriculture

High

20

Commercial

Med

12

Forest

Med

12

Habitation

High

20

Industrial

Low

4

Mixed

Med

12

Waste Land

Low

4

Med – High

16

Other

Med

12

Not Available

High

20

The risk classification used for receptor term Population at Risk, is classified
according to the population potentially exposed to the contamination of the site.
The population at risk is calculated as the population within 1 km of radius to the
site. The risk classification and associated scores are shown in Table 6-3.
Table 6-3

Groundwater; receptor

Scores for the receptor Land Use in Stage I

Land Use

Water Bodies

31

Risks and scores for the receptor term Population at Risk in Stage I

Pop. at Risk

Risk

Score

<1,000

Low

4

1,000-10,000

Med-Low

8

10,000-50,000

Medium

12

50,000-100,000

Med-High

16

>100,000

High

20

Not Available

High

20

The risk classification used for the receptor term Groundwater is adapted from the
GeoEnviron database extended with risks for specific observed industry types in
India (e.g. based on Blacksmiths database for probably contaminated sites in
India). The risk scores of the Industry Profiles regarding groundwater is listed in
Appendix E. However, the adapted risk classification does not take into account
the use/importance of the groundwater aquifer. To incorporate the importance of
the aquifer in the risk classification, a score of 4 is added to the risk score for sites,
where the use/importance of the groundwater for drinking water is classified as
'Major'.

C:\Users\sv\Documents\Projects and proposals\A019251 Inventory India\Final reports Dec 2015\Task 5\Final report dec 2015\Inventory Task 5 Final report Dec 2015.docx

32

PRIORITIZATION OF SITES

For example, the industry profile Airports classifies as medium to high risk
regarding the receptor groundwater with a score of 16. If a site is registered as an
airport and the use/importance of the groundwater aquifer is classified as Major
with a score of 4, the resulting score will be 16+4=20. That means that if the
use/importance of the groundwater is classified as Major, the risk classification –
listed in Table 6-1 will increase one level – e.g. from Low to Med-Low or from
Medium to Med-High. The risk score cannot exceed 20.
Surface Water; receptor The risk classification used for the receptor term Surface water is adapted from the
GeoEnviron database extended with risks for specific observed industry types in
India (e.g. based on Blacksmiths database for probably contaminated sites in
India). The risk scores of the Industry Profiles regarding surface water is listed in
Appendix E. However, as for the groundwater term, the adapted risk classification
does not take into account the use/importance of the surface water for sensitive
use. Sensitive use includes use for drinking water, irrigation, livestock, commercial
food production, water recreational and fishing. To incorporate the use/importance
of the surface water in the risk classification, a score of 4 is added to the risk score
for sites, where the use of the surface water for sensitive purposes is classified as
'Major'.
For example, the industry profile Airports classifies as medium to high risk
regarding the receptor surface water with a score of 16. If a site is registered as an
airport and the use/importance of the surface water is classified as 'Major' with a
score of 4, the resulting score will be 16+4=20. That means that if the
use/importance of the surface water is classified as Major, the risk classification,
listed in Table 6-1, will increase one level – e.g. from Low to Med-Low or from
Medium to Med-High. The risk score cannot exceed 20.

6.3

Stage II prioritization

The Stage II Priority Score has been defined as {[Concentration + Quantity +
Toxicity + Mobility]*Pathway} + {Land use + Population + Sensitivity +
Groundwater + Surface water + Ecosystem}. The classification of low, medium
and high has been assigned scores to meet the demand of an overall score
interval for the Stage II Priority of 0-100. The assigned scores for the risk
classification are shown in Table 6-1.
A classification of high risk for all terms in the definition of the Stage II Priority
Score will amount to 100.
Concentration; source

The risk classification used for the source term Concentration is based on the
concentration of the pollutant at the site in relation to the relevant screening value
reflecting the extent of exceeding the Screening Level. The screening values are
listed in Appendix F and the classification and associated scores is shown in Table
6-4.
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Table 6-4

Classification of the source term Concentration.
SL: Screening Level

Exceeding of Screening Level

Quantity; source

10

10-100 * SL

5

1-10 * SL

2

Not Available

10

The risk classification used for the source term Quantity is based on the estimated
area of the site. The classification and associated score is shown in Table 6-6.
Classification of the source term Quantity.

Area (m²)

Score

> 60,000

5

10,000-60,000

2

<10,000

0

Not Available

5

The risk classification used for the source term Toxicity scores are based on
specific characteristics of the contaminant, as recorded in the scientific literature.
The scores have been defined according to the toxicity as classified by the
Department of Environment in England (DOE), which have been incorporated in
the GeoEnviron database. The classification and associated scores are shown in
Table 6-6 and the scores of specific chemicals is listed in Appendix G.
Table 6-6
Toxicity

Mobility; source

Score

> 100 * SL

Table 6-5

Toxicity; source

33

Classification of the source term Toxicity.
Score

High

5

Medium

2

Low

0

Not Available

5

The risk classification used for the source term Mobility are based on specific
characteristics of the contaminant, as recorded in the scientific literature. The
scores have been defined according to the mobility as classified by the Department
of Environment in England (DOE), which have been incorporated in the
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GeoEnviron database. The classification and associated scores are shown in
Table 6-7 and the scores of specific chemicals is listed in Appendix G.
Table 6-7

Classification of the source term Mobility.

Mobility

Pathway Factor

Score

High

5

Medium

2

Low

0

Not Available

5

The pathway term is a measure of how direct the path from the source to the
receptor is. In this model, it is structured to be a modifier of the source term. If the
site is controlled, a Containment Term is subtracted from the Pathway Factor,
which will reduce the overall Site score. Similarly, if the nearest receptors (people
or water supplies) are some distance from the site, natural attenuation will reduce
the impacts and therefore an Attenuation Term is subtracted from the Pathway
Factor.
Containment is estimated in terms of the “Access to the site from local
communities” and is classified as shown in Table 6-8.
Table 6-8

Classification of the term Containment

Acces to the site

Risk

Score

Site secured and access controlled

Low

0.4

Site not secured but access limited

Med

0.45

Open site with regular public activity

High

0.5

Not Available

High

0.5

The classification of the term Attenuation is based on the parameters: distance to
private wells; distance to public wells; distance to the nearest habitation and the
groundwater vulnerability. The classification is shown in Table 6-9.
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Table 6-9
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Classification of the term Attenuation according to the distance to either private
or public wells or distance to nearest habitation and groundwater vulnerability.

Distance to parameters (m)

Groundwater
vulnerability
e.g. thickness of
clay layers (m)

Risk

Score

>1,000 m

<10
10-30
>30
not available

Medium
Low
Low
Medium

0.45
0.4
0.4
0.45

<1,000 m

<10
10-30
>30
not available

High
Medium
Low
High

0.5
0.45
0.4
0.5

< 200 m

<10
10-30
>30
not available

High
High
Medium
High

0.5
0.5
0.45
0.5

Not Available

not available

High

0.5

The classification of the terms Containment and Attenuation are combined in the
Pathway Factor and used for the prioritization, see Table 6-10.
Table 6-10

Classification of the Pathway Factor

Risk combination of
Contaiment and Attenuation

Score

Low – Low

0.8

Med – Low

0.85

Med – Med

0.9

Low – High

0.9

Med – High

0.95

High – High

1

Population at risk

In Stage II, we have used the same classification and approach as described for
Stage I. However, the scores have been reduced to half of that of Stage I.

Land use (L)

In Stage II, we have used the same classification and approach as described for
Stage I. However, the scores have been reduced to half of that of Stage I.

Groundwater (G)
and surface water
(S) system at risk

In Stage II, we have used the same classification and approach as described for
Stage I. However, the scores have been reduced to half of that of Stage I.

C:\Users\sv\Documents\Projects and proposals\A019251 Inventory India\Final reports Dec 2015\Task 5\Final report dec 2015\Inventory Task 5 Final report Dec 2015.docx

36

PRIORITIZATION OF SITES

Sensitive
environments (E)

Scoring for sensitive ecosystems are based on distance and type of ecosystems
and is assessed by professional judgement. High scores are given for sensitive
ecosystem near the site and low scores for non-sensitive ecosystems near the site
(Table 6-11).
Table 6-11

Classification of the receptor term Sensitive Environments

Classification

Sensitivity factor (S)

Score

High

5

Low

2

None

0

Not Available

5

The prioritization system includes a sensitivity factor (S) which signifies that the
exposed population (or environment) is particularly at risk or disadvantaged. The
classification is based on observation from Site Inspection e.g. observed exposure
to contaminants, observed impacts and generally emergency response
considerations. The classification and associated scores are shown in Table 6-12.
Table 6-12

Classification of the sensitivity factor

Sensitivity Factor

Score

Major

30

Moderate

17

Minor

10

None

0

Not Available

30
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7

Results of Stage I and Stage II
prioritization

7.1

Introduction

37

In this chapter we will present the results of applying the developed prioritization
system on the dataset of 320 sites using the Stage I prioritization and a subset of
100 sites selected for prioritization in Stage II. Site inspections have been
conducted on these 100 sites and thus more information is obtained. The 100 sites
were selected as a representative subset of 320 sites concerning types of
industries, activities, land use, geographical distribution etc.
Furthermore, we have in Section 0 to 0 described some examples of how we have
tested the prioritization system against the professional judgement of the site risk
for human health and environment.

7.2

Overall results

The results of the Stage I and II Prioritization are shown in Appendix H through
Appendix K.
The geographically distribution of the sites grouped by the results of Stage I and II
are shown in Figure 7-1 and Figure 7-2.
As evident from the figures, the site scores are in general lower in Stage II as
opposed to Stage I. There are two main reasons for the decrease in scores:

›

Firstly, Stage I Prioritization has been applied on all 320 sites, of which the
information level is lower for most of the 220 sites, where site inspections has
not been conducted. In the proposed system, an unknown parameter is
considered a potential high risk, and thus a maximum score is assigned, if no
information is available. Stage II is applied on the 100 sites, where site
inspections have been conducted, and the knowledge level is higher. Thus,
fewer unknowns are present, with a resulting decrease in score
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›

Secondly, the Pathway Factor is introduced in Stage II. The Pathway Factor
reduces the source term up to 20%, which will affect the total Stage II score.

Figure 7-1

Geographical distribution of sites with scores from Stage I Prioritization
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Figure 7-2

7.3
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Geographical distribution of sites with scores from Stage II Prioritization

Type of high priority sites

The types of industries represented in the top-30 of the Stage I and II prioritization
have been grouped in Table 7-1. The subdivision of the types is listed in Appendix
D. Some of the sites comprises several industries and thus the site count is higher
than 30. In Stage I, the most frequent industry types are 'Chemical works', 'Textile
and Dye works' and 'Metal works', which each is represented approximately on one
third of the 30 sites. In Stage II, 'Chemical works' is represented on 16 sites with
'Textile and Dye works' and 'Metal works' represented on only 5 and 4 site,
respectively.
The ownership of the top-30 sites is for both Stage I and II classified as “unknown”
for half of the sites, and the remainder divided equally between public and private
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companies. The term “unknown” covers sites, where it, despite efforts, has not
been possible to identify the ownership of the site. It is assessed that a number of
these sites will be orphan sites.
Table 7-1

Distribution of type of industry based on the top-30 Stage I and II score

Industry Type

Site Count
Stage I

Site Count
Stage II

Chemical works

12

16

Textile and Dye works

12

4

Metal works

10

5

Landfill/dumpsite

3

4

Recycling

6

2

Oil refinery

-

3

Tannery works

5

-

Mining

4

-

Pulp and paper work

3

1

7.4

Distribution of scores

For the 320 sites, the Stage I Priority Scores are distributed as shown in Figure 7-1
below.
As evident, the scores of the 320 sites are distributed in the high end of the score
interval, which is to be expected because the sites included in the inventory
probably is some of the most critical sites in India.
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Step 1 Risk Score
120

No of Sites

100
80
60
40
20
0
0-10

10-20 20-30 30-40 40-50 50-60 60-70 70-80 80-90 90-100

Score
Figure 7-1

Distribution of Stage I Prioritization Score of the 320 Sites

For the 100 sites, the Stage II Priority Scores are distributed as shown in Figure
7-2 below.

Step 2 Risk Score
45
40

No of Sites

35
30
25
20
15
10
5
0
0-10

10-20

20-30

30-40

40-50

50-60

60-70

70-80

80-90 90-100

Score
Figure 7-2

Distribution of Stage II Prioritization Score of the 100 sites

The scores for the 100 sites are normally distributed in the high end of the score
interval, which is to be expected as the sites are contaminated or potential
contaminated.
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7.5

Correlation between Stage I and II Scores

The basic scoring is similar for the Stage I and II prioritization systems and thus
some correlation between the two scores is expected. Although the mathematical
correlation is poor, see Figure 7-3 a clear trend can be seen and both the minimum
and maximum values of Stage I scores increases with increasing Stage II scores.

Step II Score

Correlation
100
90
80
70
60
50
40
30
20
10
0
0

20

40

60

80

100

Step I Score
Figure 7-3

7.6

Correlation of the scores of Stage I and II Prioritization.

Evaluation of the Stage I and II Prioritization
scores

The result of the Stage I Prioritization is shown in Appendix H and Appendix I
sorted by Site no. and Stage I score, respectively. The top-10 site scoring list is
shown in Table 7-2.
Table 7-2

Top-10 Site Stage I Score

Site no

ID number

Site Name

1

TS-500-1

Noor Muhammad Kunta Lake, Katedan Industrial Estate
Hyderabad

96

2

TS-500-2

Musi River, Hyderabad, Andhra Pradesh

92

48

HR-121-2

Palla Village, Faridabad district, Haryana

92

146

ND-110-14

Okhla industrial area, New Delhi

92

147

ND-110-15

Mundika Delhi

92

199

OR-768-4

Brajrajnagar, Ib Valley, Jharsuguda-Orissa

92

220

RJ-313-6

Mewar Industrial area, University New Campus Road,

92
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Site no

ID number

Site Name
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Stage I Score

Udaipur, Rajasthan
239

UP-201-9

Lohia Nagar C Block, Ghaziabad

92

250

UP-208-4

Juhi Baburaiya (Rakhi Mandi), Kanpur

92

255

UP-209-2

Shivnagar Colony, Unnao

92

The result of the Stage II Prioritization is shown in Appendix J and Appendix K
sorted by Site no. and Stage II score, respectively. The top-10 site scoring list is
shown in Table 7-3. It has to be noticed that the 100 sites included in the step 2
prioritization is not necessarily the most critical sites included in the inventory (in
total 320 sites). The overall criteria for selecting these 100 sites in task 4 was that
these sites should be representative for the 320 sites included in the inventory (e.g.
with respect to geographical distribution, industry types, contaminants, risk, land
use etc).
Table 7-3

Top-10 Site Stage II Score

Site no

ID number

Site Name

Stage II Score

250

UP-208-4

Juhi Baburaiya (Rakhi Mandi), Kanpur

91

110

KL-683-1

Kuzhikandom Thodu (Creek), Kerala

87

163

ND-110-29

Mandoli&Seelampur E-Waste site East Delhi

86

239

UP-201-9

Lohia Nagar C Block, Ghaziabad

83

201

OR-769-2

RKL-II (In Beldihi village along the play ground between
Govt primary school & St. Georgia school)

79

252

UP-208-6

Shivnathpura, Rania , (Kanpur Dehat) Ramabai Ngar,
Kanpur, Uttar Pradesh

79

3

TS-502-1

Patancheru, Medak District , Andhra Pradesh

76

59

HR-131-1

Prem Colony, Kundli Sonepat

76

178

OR-757-4

Site KCL IV, outside the premises of M/s KCL near
Northern Boundary- Mayurbhanj Orissa

76

233

TN-632-3

Vanitec Limited (inside the premises of CETP)
Vallayambattu, Vadiumbadi, Vellore, Tamilnadu

75
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7.7

Testing of prioritization results for specific
sites

In this section a test of the correlation between the risk score assigned by the
prioritization system against a professional judgement of the severity of the specific
site impacts on human health and environment for a limited number of sites is
performed. The test is shown as an example of the systematic calibration of the
system, which has been performed when developing the prioritization system.
Twelwe sites have been selected for a site review. Four of the selected sites ranks
in the top end of the Stage II prioritization and four sites in the lower end. Finally,
four sites were appointed by TEP members as sites to be tested due to their
apparent low risk score.
The prioritization of the twelve sites is assessed to be trustful. In general, the sites
that have a high Stage II score comprises large areas with possible affected
population in the orders of thousands. For the low scoring Stage II sites, the areas
are significant smaller and the population within 1 km of the site is in the orders of
hundreds. All sites may have similar contamination levels, but the impact differs
considerably.
Details on the twelve sites are summarized below.
Sites scoring high

The site UP-208-4 scores highest in the Stage II prioritization of the 100 sites with
a score of 91. The Stage I score is 92. The site is approx. 250,000 m² and is
densely populated. The site has been used for dumping of waste (ash) from
various chemical industries (production of chromium sulphate, textile and tannery
industries) since the 1920s and ongoing. Today the area is used for coal ash
dealing (from rubber, foundries and paper industries). Concentrations of chromium
in samples of groundwater exceeds the Canadian drinking water quality standards
by up to a factor of more than 1000. The contaminated area is estimated to 25,000
m². There are public and private wells either next to or within 200 m of the site. The
population on site is estimated to 10,000. People living on the site is depended on
segregation of ash dumping. The site scores high due to a densely populated large
area with groundwater wells on site and knowledge of contaminated groundwater.
The site KL-683-1 scores 87 in the Stage II prioritization and 80 in Stage I. The site
is a creek that runs through one of the largest manufacturing centres in India with
an area of 2,000,000 m². Approximately 200,000 m² of soil is contaminated with
chromium, lead, and cadmium. Production started in the 1950s and is ongoing.
The production comprises fertilisers, chemicals and rubber additives. Lower
swampy areas on site has been filled up with waste. The small creek drains the
area. 5-10,000 people are living within 1 km of the site. The site score is high due
to the size of the industrial area, the known contamination and the habitation
density within 1 km of the site.
The site ND-110-29 scores 86 in the Stage II prioritization and 88 in Stage I. The
site area is approximately 640,000 m².The site is used as electronic scrap market.
Approximately 1,500 people are living on the site and 5-10,000 within 1km. There
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are private wells on the site. More than 50% of the soil are visible contaminated
and the surface water is foul smelling. Concentrations of lead exceeds the
response levels in soil and surface water. The site scores high due to large area
with dense population and wells on the site and visible contamination in more than
50% of the soil and high concentrations of lead and other heavy metals.
The site UP-201-9 is an industrial/habitation area of 2,244,100 m². The Stage II
Prioritization score is 83 and Stage I 92. Tanneries and factories manufacturing
pistons and bearings have discharged untreated water and thereby contaminated
the groundwater with Chromium. There are wells on the site, and the color of the
groundwater is yellowish. Approximately 1-5,000 people is living within 1 km of the
site and approx. 500 on the site. The site score is high due to the large area, the
known contamination as well as the habitation on site.
Sites scoring
relatively low

The site OR-761-3 scores 58 in the Stage II Prioritization and 56 in Stage I. The
area is ca. 8,000 m² and has from 1967 been used for production of sodium
hydroxide using mercury cells. The production has ended and the site is used for
other industrial activities. The concentration of mercury is above screening levels in
soil, and groundwater. There are no visible contamination on site. Ca. 1.500 people
are living within 1km of the site. The site scores relatively low due to the smaller
area, sparse population and no emergency response required.
The site GJ-383-1 scores for Stage II Prioritization 46 and in Stage I 64. The site
has been used for production of synthetic dyes and pigments for several years.
The site has been closed since 2010 by the authorities due to several repetitive
non-compliance issues regarding environment and analytic results. The site area is
approx. 3,500 m² and is only used as industrial – no habitation on the site. Surface
water bodies does not exist on the site, but there are groundwater wells on site and
several others within 200 m. 3-400 people are living within 1 km of the site. The
relatively low score in Stage II is due to the spare population in the vicinity and the
relatively small area.
The site OR-768-1 scores 57 in the Stage II Prioritization and 52 in Stage I. From
1959 to 2006 aluminium was produced at the site and three dumpsites has been
identified on the premises. Today production has ceased but it is still used for
industrial purposes. Remediation of two of the dumpsites has been conducted. The
third dumpsite is secured/controlled. Sampling of soil around the dumpsites.
Fluoride slightly exceeds levels of HW rule 2008. Fluoride and Cyanide were
detected in a leachate pond, but not in groundwater samples. There are no
habitation on the site. The nearest habitation is 3-500 people, living ca. 1 km from
the site. There are wells on and next to the site. Public wells are located at a
distance of ca. 500 m. The site score is relatively low due to the secured area and
sparse population.
The site CG-495-2 scores forth lowest of the 100 sites, which has been prioritized
in Stage II, with a score of 46, and a Stage I score of 48. The site is 3,500 m² and
has been used for production of aluminium since 1974, and dumping of waste
(spent pot lining) has taken place. The production has ceased and the future land
use is industrial. There is no visual contamination of the soil. There are no wells on
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site and no surface water bodies on site. However, private and public wells is
situated 50-75 m from the site. The total population at risk (within 1 km of the site)
is estimated to 1,000-5,000. Samples has been analysed from soil, groundwater
and surface water. None of the samples has concentrations above screening levels
for Fluoride, Cyanide and Lead. The site score is low due to size of the area, the
land use as industrial, relatively sparse population and lack of surface water.
Other selected sites

The site OR-759-2 scores 52 in the stage I prioritization and 42 in stage II. The
area is 32.000 m² and the area has been used for production of chrome salts from
1983 to 1998. There is an abandoned hazardous dumpsite. Concentrations of
Chrome and chrome(VI) in groundwater and soils exceeds the response levels.
The site is used for industrial purposes. Approximately 5.000 people is living within
1km of the area. The access to the area is restricted by a boundary wall. The
nearest wells are located 300 m from the site. The nearest sensitive ecosystems
are located ca. 4.000 m from the site. The site scores low due to the sparse
population at risk, restricted access to the site and the distances to wells and
ecosystems and the continued land use as industrial.
The site OR-761-1 scores 56 in the stage I prioritization and 55 in stage II. The
area is 3.500 m² and the area has been used for production of sodium hydroxide
using mercury cell based technology since 1967. Concentrations of Mercury in two
soil samples are below screening levels. The site is used for industrial purposes.
Approximately 1.500 people is living within 1km of the area. There are public wells
200 m from the site. Distance to the nearest sensitive ecosystem is 700 m. The site
scores relatively low due to the smaller size of the area, the sparse population
within 1km of the site, industrial use and distance to nearest ecosystem.
The site TN-632-1 scores 52 in the stage I prioritization and 65 in stage II, which
rank the site in the midfield of the 100 sites. The area is 75.000 m² and has been
used for production of chrome sulphates from 1975 to 1995. Concentrations of
chrome and chrome(VI) is above screening levels in both soil and groundwater.
The site is used for industrial purposes. The site is secured and access controlled.
Population at risk within 1km is estimated to 1.000. Although the Geological Survey
of India has reported that hexavalent chromium contamination had spread in the
southern direction up to a distance of 2.0-2.5 Km, the site does not score in the
higher end of the scale mainly due to the sparse population at risk, the restricted
access to the area and the use of the site as industrial.
The site UP-226-6 scores 72 in the stage I prioritization and 49 in stage II. The
contaminated area is less than 10.000 m² and has been used for production of
lindane (HCH) from 1992 to after 2000. There are no screening levels or response
levels for HCH. The site is used for commercial use. The access to the site is
secured and controlled. Approximately 500 people are living within 1km of the site.
The nearest wells are located 300 m from the site. The distance to the nearest
sensitive ecosystem is 10km. The site scores relatively low due to the sparse
population at risk, the restricted access, the smaller size of the site, lower toxicity
and the distance to ecosystem.
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Conclusions

The objective of Task 5 is to provide a simple and robust ranking system for
prioritization of sites for further investigation. The prioritization system shall rank
the sites according to their risk to human health and environment.
The proposed prioritization system includes two stages, Stage I based on desk top
study, in this case of 320 sites, and Stage II based on desk top study and site
inspection, in this case 100 sites out of the 320 sites. The prioritization system has
been developed based on international experiences and adapted to the Indian
situation. It establishes priorities for further investigation of sites that have been
identified and recorded in the database as probably contaminated sites. The
system takes into account, that information often will be incomplete or limited. The
system establish an objective ranking, based on the potential contamination and on
the possible impacts on human health and the environment.
During the process of development of the prioritization system valuable and
comprehensive comments have been received at several meetings from
knowledgeable specialists from the Technical Expert Panel, which have led to
modifications in the algorithms and the score allocations.
The final prioritization system has been tested and evaluated to be robust to a wide
range of site information and is assessed to provide consistent relative rankings,
and represent as such a prioritization system to be immediately used for the
existing sites in the Inventory as well as any future sites to be incorporated. When
further practical experiences have been gained through the day-to-day application
at the competent authorities, any relevant modifications of the risk score allocation
can easily be applied and incorporated in the prioritization system.
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Appendix A Comparison of Prioritization
systems
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Appendix A:
Topic

Broad structure

Where applied

Details of source

Comparison of Prioritisation systems
US EPA: Hazard Ranking System

Canada: National Classification System for

(HRS)

Contaminated Sites

New Zealand: Risk Screening System

Netherlands: Remediation Urgency Method (in

HRS addresses risks in terms of potential or

Assesses hazard of site on basis of limited site

Aims to provide a nationally consistent ranking of

Introduced in the Netherlands by government in

actual release of hazardous substances; waste

specific data. Calculates site classification score

sites that are, or suspected, contaminated using

1994 to prioritise the remediation of

characteristics, and targets affected. Produces

based on indicator scores for sources, pathways

readily available information. The purpose of

contaminated sites. Based on human and

score which is used to put sites on National

and receptors. Sites ranked into four classes,

ranking a site is to prioritize for further

ecological risk assessment and risks of

Priorities List.

based on score.

investigation. A simplified version of earlier

contaminant migration. Replaced by new model

system.

“SANSCRIT” available only in Dutch.

Dutch “SUS”)

Used in US since 1990. Basis for listing of

Developed in 2005 and updated 2008. One of

Released 2001, updated 2007. To prioritize sites

Regularly used in Netherlands in context of

Superfund sites. Still available for assessment of

several tools used to ensure consistency in

for further investigation. Originally linked to fund

extensive available technical information and

new sites.

implementation of national programme.

which is now closed.

pathway specific models.

Uses sample data showing values above human

Scores given for toxicity, area and state of

Score 1 to 10 based on broad types of waste or

Site contamination levels (normally as measured)

health benchmark; or estimate using waste

contaminants. If no data, then may be

source.

compared with generic intervention levels, both

quantity and toxicity; mobility; etc.

“unclassified”.

human and ecological. Subsequently develop site

characteristics. Also release/containment

specific standards.

characteristics.
Treatment of

Distinguishes: groundwater; surface water; soil or

Provides score based on qualitative assessment

Addresses Surface water; groundwater; direct

Modelling of different pathways used with

pathways

air. Considers physical characteristics and

of groundwater; surface water and direct

contact. Allows for containment, distance and

toxicological intervention values to determining

potential for release

contact. Known or potential score differently.

other physical factors. Qualitative estimates.

exposure risks. Includes soil, water, air or food.
For environment, consider sensitivity of area
affected.

Receptors

For each pathway, distance limit and population

Scores given for known or potential impact on

Scores estimated based on land use. No factor for

Exposure to risk examined in terms of pathway

affected is defined.

humans and animals via each pathway. Also,

number of people etc.

used. Dispersion modelling used if specific

score for impact on environment.
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Topic

Data

US EPA: Hazard Ranking System

Canada: National Classification System for

(HRS)

Contaminated Sites

Site specific investigation data

Some site specific data required, else site is not

requirements

New Zealand: Risk Screening System

Netherlands: Remediation Urgency Method (in
Dutch “SUS”)

Site specific data not required

Data on actual site contamination levels

No link

No link

Not for risk assessment

unclassified.

Link to

No specific link. Relevant data entered for each

geographical data

site.

Algorithm

Complex and structured “black box“ using typical

Site Classification score determined as sum of

Based on hazard-pathway-receptor approach.

Based on exposure models for human risks,

US factors. Score for each pathway built up as

scores for contaminant, exposure and receptor.

Scores multiplicative for each pathway so any low

together with dispersion modelling if relevant.

Screening levels

product of indicators and factor scores. For

component score will eliminate site. Results

multiple pathways applies Root Mean Square

reported as High/Med/Low for each of three

calculation. Generates HRS score.

pathways.

Hazard and toxicity calculated internally from

Uses ratio of sample to CCME guideline value.

reference data.

Scores on order of magnitude basis.

Not used as such

Dutch Intervention levels, which are published.

Sensitivity of

Highly detailed inputs, very specific outputs. Well

Generally simple model. Probably quite robust to

Simple model which ranks sites high, medium,

The approach is more advanced than a simple

outputs

demonstrated and reliable.

qualitative scores for individual elements.

low. Robust rather than sensitive.

risk assessment and produces detailed analytical
results.

Usability

Designed for use in US physical and regulatory
conditions. Can be accessed via EPA website, but

Paper and Excel versions available on website.

Guidance and spreadsheet available on website.

Models are publicly available, but in Dutch and

Uses mainly US health data.

calibrated for Dutch conditions. Approaches are

not simple to use. Not directly adaptable to

technical applicable in India, but too advanced

Indian conditions.

for screening or initial risk assessment stage.
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Appendix A – continued
France: Simplified Risk Assessment

Broad structure

GeoEnviron (System for Prioritisation of Point

India CPCB: Comprehensive Environmental

Sources)

Pollution Index

Worldwide: Blacksmith Index

Developed by BROM for use in preliminary

Developed by Geokon as commercial product.

Algorithm based on Source-Pathway-Receptor.

Uncomplicated Source-Pathway-Receptor model,

stages, to determine where more detailed

GIS data used to identify where sources and

Draws on information about industry distribution

using limited data obtained from site surveys.

investigations are needed. Based on source,

receptors overlap. Separate assessment for land,

and also recorded pollutant levels.

transfer and target, for groundwater, surface

groundwater and surface water receptors.

water and soil.
Where applied

Details of source

Supporting national database.

Hazard scores (0-3) given for material, quantity.

Used by local authorities to prioritise sites about

Used to support prioritisation of needs for

Applied to a large database of varied sites

which, little is known. Aimed at industrial sites

interventions at 88 active industrial clusters

worldwide in order to identify those with highest

and landfills.

across India.

priority for further interventions.

Contaminant toxicity defined as high, medium,

Scores given for toxicity of key pollutant(s)

Uses ratio of composite sample data to Screening

low and given score. Different scores for contact

multiplied by scale of industrial activity.

Level. Additional score for toxicity/persistence.

pathway contaminants and for volatiles.
Treatment of

Scores given for mobility, state, hydrology,

Scores given for different pathway/receptor

Scored on reported ambient pollution and

Dissipation factors applied to pathways: soil,

pathways

containment, etc. and transfer potential.

combinations. Direct contact and inhalation score

evidence of impacts on people and environment.

groundwater, surface water.

for each are additive.
Receptors

Scores given for accessibility, population, water

Included in pathway/receptor analysis; can be

Numbers of potentially affected people within

Number of people potentially affected by each

system, water use.

adjusted for “special conditions”.

2 km, with additional score for level of exposure

pathway. No ecological component.

and sensitivity. Additional score for (lack of)
control and containment.
Data
Requirements

Basic information on contamination levels.

Stage 1 can be used for generic industrial figures.

Uses monitored data for the industrial clusters

Stage 2 applies site specific data.

assessed.
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France: Simplified Risk Assessment

Link to

Not linked.

geographical data

GeoEnviron (System for Prioritisation of Point

India CPCB: Comprehensive Environmental

Sources)

Pollution Index

Allows link to GIS and identification of spatial

No specific link.

relationships between sources and potential

Worldwide: Blacksmith Index

No specific link (although each site georeferenced).

receptors.
Algorithm

Weighted sum of scores determined for three

Contaminant and pathway/receptor score

Total score is additive with highest (worst) value

Log of source ratio and log of population used in

groundwater cases; three surface water cases

additive for each of the three receptors

of 100.

additive overall Index value.

and for soil. Scores used to assign sites to 3

considered.

Relevant Indian Standards.

Based on authoritative international systems

classes.
Screening levels

French levels, with German and Dutch as fall-

Uses appropriate soil quality standard values,

back.

together with volatility data, where appropriate.

Sensitivity of

Straightforward approach, based on expert

Broadly robust as individual scores not sensitive

Quite robust to changes in individual factor

Use of logs of key parameters makes system

outputs

defined scores and weights.

to small changes.

scores.

robust to uncertainties in values.

Usability

Summary hard copy version available in English.

Overall applicable in India. Would have to ensure

Applicable in principle, but uses discharge and

Readily usable or adaptable.

Scores and weights developed for French

values used are consistent with local regulations.

contamination data that may not be readily

conditions. Not clear how to translate to Indian

Marking system could be tested for robustness to

available.

conditions.

changed assumptions.

(WHO, USEPA, etc.).
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Appendix B Parameters in Prioritization
Systems
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Appendix B:

Parameters in prioritisation systems

CANADA

NEW ZEALAND

NEW ZEALAND

NEW ZEALAND Direct

Surface water

Groundwater

Contact

GEOKON

Blacksmith

CEPI (India)

SOURCE
Residency media

Toxicity

Toxicity

Toxicity

Industry type

Concentration

Contaminants

Hazard

Quantity

Quantity

Quantity

Chemical compound

Persistence

Scale

Exceedance

Mobility

Mobility

Mobility

Mobility

Attenuation

Concentration

Quantity

Toxicity

Modifiers

Volatility
Degradation, aerobic
Evidence of impact
PATHWAY

G/w movement

Containment

Containment

Containment

Exposure to buildings

Cover

Cover

Depth

People impacts

Soil

Soil permeability

Drinking water intake

Ecological impacts

Vapour

Depth

Aquifer protection

Surface water

Sediment

Distance, surface water

Modifiers
RECEPTOR
Land use

Runoff

Aquifer type

Land use

Land use (current)

Population

Population

Accessibility

Aquifer use

Exceedance

Direct contact

Quality goal, surface water

Sensitivity

Inhalation
Ingestion
Terrestrial
Aquatic
Modifiers
Other receptors
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Appendix C Methodologies examined
The European Environment Agency prepared a listing in 2004 of different
methodologies that were identified worldwide for “preliminary risk assessment” of
soil contamination. The 27 sites listed (see table) were reviewed as candidates for
this project and 8 of these were then taken as possible models for this project.
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Table: Systems identified by EEA

Acronym

Name

Year

Country

1

A.G.A.P.E

A.G.A.P.E

1988

Germany

2

A.H.R.M

Alaska Hazard Ranking Method

2003

USA

3

A.R.G.I.A.

Analysis of Risk for the Prioritisation of polluted sites of the

2003

Italy (Emilia Romagna)

1988

Germany (Baden-

register
4

BWM

Baden-Wurttemberg

Wurttemberg)
5

C.S.S.M.

Contaminated Sites Screening Model

1993

Italy (Sicilia)

6

D.R.E.A.M.

Dundee Risk Evaluator Assessment Model

2001

Scotland

7

G.T.K.

Geologian Tutkimus Keskus

2001

Finland

8

H.R.S.

Hazard Ranking System

1990

USA

9

I.S.M.

Indiana Scoring Model

1989

USA (Indiana)

10

L.R.

Lombardia Risorse

1991

Italy (Lombardia)

11

M.I.F.O.

Method for the Inventory of Contaminated Sites

2002

Sweden

12

N.C.S.C.S.

National Classification System for Contaminated Sites

1992

Canada

13

N.R.S.

Numerical Ranking System

2004

USA (Massachusetts)

14

R.P.

Metodo Regione Piemonte

2000

Italy (Piemonte)

15

R.R.S.E.

Relative Risk Site Evaluation

1996

USA

16

R.R.S.M.

Receptor Source Proximity Relative Risk-Screening Model

2001

England (Eden)

17

R.A.S.C.L.

Risk Assessment for Small Closed Landfills

2002

New Zealand

18

RI.SI.CO.

RIsk of COntaminated Sites

2001

Italy

19

R.S.S.

Risk Screening System for contaminated sites

2003

New Zealand

20

R.U.M.

Remediation Urgency Method

1995

Netherlands

21

S.R.A.

Simplified Risk Assessment

2001

French

22

S.A.M.

Site Assessment Model

1990

USA (Michigan)

23

S.A.P.S.

Site Assessment Prioritisation System

2000

USA (Oregon)

24

S.P.C.

Site Prioritisation Criteria

25

S.P.

Snamprogetti

USA (Colorado)
1990

Italy (Piemonte)
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Acronym

Name

Year

Country

26

S.P.P.S.

System for the Prioritisation of Point Sources

2003

Denmark

27

W.A.R.M.

Washington Ranking Methods

1992

USA (Washington)

Reference: “Towards an EEA Europe-wide assessment of areas under risk for soil
contamination – Volume II: Review and analysis of existing methodologies for
preliminary risk assessment.” Final Version. December 2004. European
Environment Agency, Copenhagen, Denmark.
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Appendix D Industry Profiles and Defined
Risk for Source
Industry Profile

Score

Other (specify type of industry)

12

Not known

20

Mixed (specify Industries types if possible)

12

Agriculture

8

Battery recycling

20

Electronic waste (E-waste) recycling

20

Medical (hospitals, clinics)

8

Tannery operations

20

Industrial Estate (mixed industries)

12

Airports

12

Animal and animal products processing

8

Asbestos manufacturing works

16

Ceramics, cement and asphalt manufacturing works

8

Chemical works : Coatings (paints and printing inks)

16

Chemical works: Cosmetics and toiletries manufacturing works

8

Chemical works: Disinfectants manufacturing works

8

Chemical Works: Explosives, propellants & pyrotechnics

16

Chemical works: Fertiliser manufacturing works

12

Chemical Works: Fine chemicals manufacturing works

16

Chemical Works: Inorganic chemicals manufacturing works

12

Chemical Works:Linoleum,vinyl & bitumen-based floor covering

16

Chemical Works : Mastics,Sealants,adhesives & roofing felt

12

Chemical Works: Organic chemicals manufacturing works

16

Chemical Works: Pesticides manufacturing works

16

Chemical Works: Pharmaceuticals manufacturing works

8
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Industry Profile

Score

Chemical Works: Rubber processing works

12

Chemical Works: Soap & detergent manufacturing works

8

Dockyards and docklands

16

Engineering works: aircraft manufacturing works

12

Electrical & electronic equipment manufacturing works

8

Engineering Works: Mechanical engineering and ordnance works

8

Engineering Works: Railway engineering works

16

Engineering Works: Shipbuilding , repair and ship breaking

16

Engineering works: vehicle manufacturing works

12

Gas works, coke works, coal carbonisation plants

16

Metal Works : Electroplating and other metal finishing works

20

Metal manufacturing: Iron and steelworks

16

Metal manufacturing, refining and finishing works:Lead works

20

Metal Works : Non-ferrous metal works (excluding lead works)

12

Metal Works: Precious metal reco works

16

Oil refineries & bulk storage of crude oil and pet.products

16

Power stations (excluding nuclear power stations)

16

Pulp and paper manufacturing works

12

Railway land

12

Road vehicles: Garages and filling stations

16

Road Vehicles: Transport and haulage centres

16

Sewage works and sewage farms

16

Textile works and dye works

16

Timber products manufacturing works

16

Timber treatment works

16

Waste Recycling: Drum and tank cleaning and recycling plants

20

Waste Treatment: Hazard waste treatment plants

20

Waste: Landfills and other waste treatment & disposal sites

20
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Industry Profile

Score

Waste recycling, treatment & disposal: Metal recycling sites

20

Waste recycling, treatment & disposal: Solvent reco works

20

Charcoal works

12

Dry-cleaners

20

Fibreglass and fibre glass resins manufacturing works

8

Glass manufacturing works

16

Photographic processing industry

12

Printing and bookbinding works

8

Unspecified

4

Mining & quarrying general

20

Food processing – major

4
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Appendix E Industry Profiles and Defined
Risks for Receptors
Industry Profile

Land Use

Groundwater

Surface Water

Agriculture

Low risk

Medium risk

Medium Risk

Airports

Low to medium risk

Medium to high risk

Medium to high risk

Animal and animal products processing

Medium risk

Low risk

Low risk

Asbestos manufacturing works

High risk

Medium to high risk

Medium Risk

Battery recycling

High risk

High Risk

High risk

Ceramics, cement and asphalt manufacturing works

Medium risk

Low risk

Low risk

Charcoal works

Medium risk

Low risk

Medium to high risk

Chemical works : Coatings (paints and printing inks)

High risk

Medium risk

High risk

Chemical Works : Mastics,Sealants,adhesives &
roofing felt

Medium risk

Medium risk

Medium Risk

Chemical works: Cosmetics and toiletries
manufacturing works

Medium risk

Low risk

Low risk

Chemical works: Disinfectants manufacturing works

Low to medium risk

Medium to high risk

Low risk

Chemical Works: Explosives, propellants &
pyrotechnics

High risk

Medium risk

Medium Risk

Chemical works: Fertiliser manufacturing works

Low to medium risk

High Risk

Medium Risk

Chemical Works: Fine chemicals manufacturing works

High risk

Medium risk

Medium to high risk

Chemical Works: Inorganic chemicals manufacturing
works

Low to medium risk

Medium risk

Medium Risk

Chemical Works: Organic chemicals manufacturing
works

Medium to high risk

Medium to high risk

Medium to high risk

Chemical Works: Pesticides manufacturing works

High risk

Medium to high risk

Medium Risk

Chemical Works: Pharmaceuticals manufacturing
works

Medium risk

Low risk

Low risk

Chemical Works: Rubber processing works

Low to medium risk

Medium to high risk

Medium Risk

Chemical Works: Soap & detergent manufacturing
works

Low to medium risk

Low to medium risk

Low risk

Chemical Works:Linoleum,vinyl & bitumen-based floor
covering

Medium to high risk

Medium to high risk

Medium Risk

Dockyards and docklands

Low to medium risk

Medium to high risk

High risk

Dry-cleaners

High risk

High Risk

High risk
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Industry Profile

Land Use

Groundwater

Surface Water

Electrical & electronic equipment manufacturing works

Low risk

Medium to high risk

Low to medium risk

Electronic waste (E-waste) recycling

High risk

High Risk

High risk

Engineering works: aircraft manufacturing works

Low risk

Medium risk

Medium to high risk

Engineering Works: Mechanical engineering and
ordnance works

Low to medium risk

Medium risk

Low risk

Engineering Works: Railway engineering works

Medium to high risk

High Risk

Medium Risk

Engineering Works: Shipbuilding , repair and ship
breaking

Low to medium risk

Medium to high risk

High risk

Engineering works: vehicle manufacturing works

Medium to high risk

Medium risk

Medium Risk

Fibreglass and fibre glass resins manufacturing works

Low to medium risk

Medium to high risk

Low risk

Food processing – major

Low risk

Low risk

Low risk

Gas works, coke works, coal carbonisation plants

High risk

High Risk

Medium Risk

Glass manufacturing works

Medium to high risk

High Risk

Medium Risk

Industrial Estate (mixed industries)

Medium risk

Medium risk

Medium Risk

Medical (hospitals, clinics)

Low risk

Medium risk

Medium Risk

Metal manufacturing, refining and finishing works:
Lead works

High risk

High Risk

Medium to high risk

Metal manufacturing: Iron and steelworks

Low to medium risk

Medium to high risk

High risk

Metal Works : Electroplating and other metal finishing
works

High risk

High Risk

Medium to high risk

Metal Works : Non-ferrous metal works (excluding lead
works)

Low to medium risk

High Risk

Low risk

Metal Works: Precious metal reco works

High risk

High Risk

Medium Risk

Mining & quarrying general

High risk

High Risk

High risk

Mixed (specify Industries types if possible)

Medium risk

Medium risk

Medium Risk

Not known

Medium risk

Medium risk

Medium Risk

Oil refineries & bulk storage of crude oil and pet
products

Medium to high risk

Medium to high risk

High risk

Other (specify type of industry)

Medium risk

Medium risk

Medium Risk

Photographic processing industry

Low to medium risk

High Risk

Low risk
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Industry Profile

Land Use

Groundwater

Surface Water

Power stations (excluding nuclear power stations)

Medium risk

High Risk

Medium to high risk

Printing and bookbinding works

Low risk

High Risk

Low risk

Pulp and paper manufacturing works

Low to medium risk

Low risk

High risk

Railway land

Medium risk

Medium to high risk

Medium Risk

Road vehicles: Garages and filling stations

Medium to high risk

High Risk

Low to medium risk

Road Vehicles: Transport and haulage centres

Medium to high risk

Medium to high risk

Medium to high risk

Sewage works and sewage farms

Medium risk

High Risk

High risk

Tannery operations

High risk

High Risk

High risk

Textile works and dye works

High risk

High Risk

Medium Risk

Timber products manufacturing works

Medium to high risk

Medium to high risk

High risk

Timber treatment works

High risk

High Risk

Medium Risk

Unspecified

Low risk

Low risk

Low risk

Waste recycling, treatment & disposal: Metal recycling
sites

High risk

High Risk

Medium to high risk

Waste recycling, treatment & disposal: Solvent reco
works

High risk

High Risk

High risk

Waste Recycling: Drum and tank cleaning and
recycling plants

High risk

High Risk

High risk

Waste Treatment: Hazard waste treatment plants

High risk

High Risk

Medium to high risk

Waste: Landfills and other waste treatment & disposal
sites

High risk

High Risk

High risk
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Appendix F Screening Levels
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Appendix G Toxicity and Mobility Scores
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Appendix H Results of Stage I Prioritization,
sorted by Site no
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Site no

ID number

1

AP-500-1

Noor Muhammad Kunta Lake, Katedan Industrial Estate Hyderabad

Site Name

Step I Score
96

2

AP-500-2

Musi River, Hyderabad, Andhra Pradesh

92

3

AP-502-1

Patancheru, Medak District , Andhra Pradesh

88

4

AP-502-18

Asani kunta Lake, Medak district, Andhra Pradesh

80

5

AP-506-1

Maheshwaram, Hydrabad

60

6

AP-509-12

Chevella Industrial Area Rangareddy District

7

AP-509-5

LB Nagar Industrial Area, Rangareddy District

60
60

8

AP-509-6

Moula Ali Industrial Area Rangareddy District

9

AP-509-9

Gundlapochampally Industrial Area Rangareddy District

60

10

AP-517-1

Rithwik energy systems (biomass power plant), Rachagunneri, Chittoor district, Andhra Pradesh

64

11

AP-531-1

Madhurawada, Vishakhapatanam, Andhra Pradesh

84

12

AS-781-3

Rangia, District-Kamrup, Assam

84

13

AS-787-1

Dhemaji district, Assam

84

14

AS-785-1

Hindustan Paper Corporation Limited, Jagiroad, Morigaon district, Assam

72

15

AS-786-2

Jeypore Coalfield, Namrup, Tinsukia, Assam

88

16

BR-800-1

Hathidah Khurd village, Mokama Block, Patna District, Bihar

76

17

CG-491-1

Bhilai steel plant, Chhattisgarh

18

CG-491-2

19

CG-491-3

Nandini-Khundani Abandoned Mines, bhilai, Distt.-Durg
Chemicals,
Industrial
Area,
Bhilai
Muckdum Side
Bhilai-3
Bhilai
steel plant-491000

20

CG-495-1

Lal Ghat Risdi Area, nearM/s Balco Korba

21

CG-495-2

BALCO, Korba

22

GA-403-1

Quarry located in Village Pilium of Dhar Bandora Survey No 46

68

23

GA-403-2

60

24

GJ-360-1

M/s Sunrise Zinc Ltd , Plot No. L-2 & M/S Nicomet Industries Ltd Plot no, L-15 ,19 & 20, Cunicolum Industrial Estate,
Punjim,
Aji GIDCGoa
Industries Association Estate Rajkot

25

GJ-361-1

Jamnagar Refinery, Gujarat

76

26

GJ-380-8

Muthia Vilage, Naroda GIDC, Phase IV, Ahmedabad 2 Sites

72

27

GJ-383-1

Larsen Chem,

64

28

GJ-383-2

Swastik Organic, survey no 93 paiki,Sabar Dairy Road,Piplodi

60

29

GJ-387-1

Pariyej Community Reserve, Kheda district, Gujarat

76

30

GJ-388-1

Salvav, Vapi, District Valsad, Gujarat Salva, Gujrat

52

31

GJ-390-4

Effluent Channel Project Limited (ECPL) (Baroda Effluent Canal) Vadodara and Bharuch District

68

32

GJ-391-1

Hema Chemicals

68

33

GJ-392-2

J Point,( Effluent Discharge Point) Jambusar, District- Bharuch,

34

GJ-393-2

Ankleshwar Induatrial Estate ,GIDC Industrial Estate, Ankleshwar. Dist.Bharuch (Gujarat, India,Ankleshwar

35

GJ-394-1

Pandesara, Gujarat Industrial Development Corporation(GIDC),Surat,Gujarat-394230

68

36

GJ-395-4

Hatorah Village Kosamba Taluka, Surat Gujarat

64

37

GJ-396-1

River Par Atul, Valsad District Gujarat

38

GJ-396-2

Daman Ganga River* Behind railway track near CETP, Vapi -Gujarat

88

39

GJ-396-3

Dungri Falia Millat Nagar, Behind Hotel Good Luck, Vapi- Gujarat

64

40

GJ-396-4

TSDF site, GIDC-Vapi, District-Valsad

41

GJ-396-5

Premises of Trans Global, P. No: A-1-4311, Phase 4, GIDC, Vapi- Gujarat

52

42

GJ-396-6

Premises of Gamma Colours, P. No: 1302, Phase 3, GIDC Vapi

52

43

GJ-396-7

Bank of Bhil Khadi, Behind Hotel Safari, Near NH-No:8, Vapi

52

44

GJ-391-4

Gorwa Pond, Vadodara Gujarat,Behind Hema Chemicals, Nr.Samta Colony, Subhanpura Road,Vadodara

80

45

GJ-396-9

Bank of Bhil Khadi, Salvav, NH-No:8, Vapi

68

46

GJ-396-8

Lord Seaside Society, a Parsi Settlement at Tadgam, Valsad

88

47

HR-121-1

New Industrial Town (NIT), Faridabad, Haryana

48

HR-121-2

Palla Village, Faridabad district, Haryana

92

49

HR-121-3

Autopin Colony Sector-22 , Faridabad

88

50

HR-121-4

Agra Canal Near Sector 25, Faridabad, Haryana

84

51

HR-121-5

Nalla Near Sector 22, Faridabad, Haryana

64

52

HR-122-1

Sahraul village, Sector -18, Gurgaon, Haryana, India

60

68
Near M/s Vishnu

60
68
48

48

B/2, Ganeshpura, Opp Janta Petrol Pump, Modasa Sabarkantha district- Gujarat

Unit II, Nandesari, Vadodara

72

64
60

84

72

80

84
53

HR-122-2
HR-122-3

Pace City-II, Sector 37
Gurgaon
Haryana
Open Space
in front of 360E PACE City -2, Sector 37- B Gurgaon

80

54
55

HR-122-4

Near Gayatri Automation ,PACE City -2, Sector 37 Gurgaon

68

56

HR-122-5

Bajghera Village, Palam Vihar, Gurgaon, Haryana

88

57

HR-122-6

Bandhwadi, landfill Site, Gurgaon

84

58

HR-124-1

Near Bhindwas Bird Sactuary, Jhajjar , Haryana

64

59

HR-131-1

Prem Colony, Kundli Sonepat

88

60

HR-132-1

Ganesh Colony, Mehrana Village, Panipat, Haryana Search Results

61

HR-133-2

Sectors 25 & 29, Dyeing Industry, Panipat, Haryana

64

62

HR-134-1

Pinjore-Baddi Highway from Village Kona to Maranwala,Panchkula

68

63

HR-135-1

Manakpura Industrial Estate Jagadhri to Yamuna River, Yamunanagar District

64

HP-173-1

River Markandaya, Kala Amb, Sirmour, Himachal Pradesh

68

72

72
84

65

HP-173-2

Effluent Drain , Housing Board Phase-III, Baddi, Himachal Pradesh

64

66

HP-173-3

Parwanoo Block, Solan District, Himachal Pradesh

88

67

HP-173-4

River Kaushalya, Village Khadeen, Parwaanoo Block, Solan District, HImachal Pradesh

76

68

HP-173-5

Open area along Sandholi Nala, Opposite Keshav Auto, Baddi Nalagarh E22Highway NH-21A

60

69

HP-173-6

Kala Amb, Trilokpuri road, Himachal Pardesh

88

70

JH-826-1

Sindri - Damodar Polluted Site Dhanbad

71

JH-827-1

Chandrapura Thermal Power Station DVC Bokaro Jharkhand

72

JH-831-2

Sonari Chatt Ghat Subarnarekha River Polluted, Jamshedpur, Jharkhand

60

73

JH-831-1

Domohani Kharkai River Jamshedpur, Jharkhand

80

74

JH-831-4

Kandra Polluted Site, Seraikella- Kharswan, Jharkhand

68

75

JH-831-3

Shib Ghat Jugsalai Kharkai River Contaminated Site, Jamshedpur, Jharkhand

88

76

JH-826-2

Chasnala - Damodar River Polluted Site Dhanbad Jharkhand

84

77

JH-831-5

Lupungdih Subarnarekha River Polluted Site, East Singhbhum Jharkhand

76

78

JH-831-6

Ghatshila, Subarnarekha River, East Singhbhum, Jharkhand

64

79

JH-833-1

Roro hills Jharkhand

72
64

72
80

JH-832-1

Ratanpur Raghunathpur Kanki, Seraikella- Kharswan, Jharkhand

84

81

JH-833-2

Manikui -Chandil Swarnarekha River Polluted Site, Seraikella- Kharswan, Jharkhand

84

82

JH-834-1

Adityapur Ind. Area, Near Jamshedpur, Behind Pepsi Factory,Ranchi

60

83

JH-834-2

Pataratu Thermal Power Plant, Jharkhand Electricity Board, Paratu Village Near Ranchi

64

84

KA-560-1

Agara Lake,Banglore city,Karnataka

76

85

KA-560-10

Vrishabavati River, Bangalore

60

86

KA-560-11

Hebbal Lake,Banglore,Karnataka

80

87

KA-560-12

Begur road, Banglore, Karnataka

76

88

KA-560-15

Mavallipura Dumpsite, Yelahanka , Banglore

89

KA-560-14

Federal Mughal Pvt Ltd Doddaballapur Road, Yelahanka, Bangalore, Karnataka

68

90

KA-560-16

Peenaya Industrial Estate ,II Stage Bengluru

48

72

91

KA-560-17

Peenaya Industrial Estate ,IV Stage Bengluru

48

92

KA-560-2

Goripalya near Mysore Road, Bangalore, Karnataka. E-waste recycling in Bangalore, Karnataka

88

93

KA-560-3

Ballandur Lake, Bangalore, Karnataka
80

94

KA-560-4

Arekere lake, Bangalore, Karnataka

95

KA-560-5

Kengeri tank, Bangalore, Karnataka

96

KA-560-6

Lalbagh Lake, Bangalore, Karnataka

76

76
84

97

KA-560-7

Madiwala Lake,BTM 2nd Stage,Banglore,Karnataka

98

KA-560-8

Mangamanapalya Road, Hosur Road, Bangalore, Karnataka

99

KA-560-9

Peenya Industrial area, Bangalore, Karnataka

100

KA-560-18

Peenaya Industrial Estate ,I Stage Bengluru

101

KA-571-1

Cauvery River, downstream Nanjangud, Mysore District, Karnataka

84

102

KA-570-2

Metagalli industrial area Mysore city, Karnataka, India

56

103

KA-570-3

Hebbal Industrial area Mysore city, Karnataka, India

56

104

KA-570-4

Hootagalli Industrial area Mysore city, Karnataka, India

56

105

KA-572-1

Tumkur Amanikere Lake Watershed, Karnataka, India

68

106

KA-577-1

Harihar Taluk, Davengere District, Karnataka

76

107

KA-581-1

Dandeli, Karnataka

80
80
72
56

60
108

KL-628-1

Kalamukke Lake, Kochi

80

109

KL-682-1

Bramhpuram, Kochi

56

110

KL-683-1

Kuzhikandom Thodu (Creek), Kerala

80

111

KL-683-2

Ammanthuruthu- Karipadam

84

112

KL-683-4

Eloor Industrial area, Cochin, Kerala

68

113

KL-685-1

Periyar River,Vandiperiyar,District -Idduki,Kerala

84

114

KL-686-2

Meenachil River,Kottayam,Kerala

80

115

KL-686-3

Vembanad (Vembanad Kayal or Vembanad Kol), Kottayam, Kerala

84

116

KL-686-1

Vadavathoor , Kottayam

72

117

KL-691-1

Ashtamudi Lake, Kollam District, Kerala

68

118

KL-695-1

Parvathy Puthanar,Thiruvananthapuram,Kerala

68

119

MP-452-1

Deoguradiya (Munciple landfill ) Site , Indore

52

120

MP-454-1

Indo Zinc, Plot-79, Sector -3, Pithampur, Dist-Dhar, Madhya Pradesh

60

121

MP-456-1

M/s Grasim Chemical, Grasim Nagar, Nagda, Madhya Pradesh

64

122

MP-457-1

Sajjan Chemicals -Plot No ; 54 E dosigoan Industrial area, Ratlam, Madhya Pradeh

64

123

MP-457-2

Sajjan chemical Pvt Ltd ( Plot No -61 B, Dosigaon Industrial Area, Ratlam)

64

124

MP-457-3

Sajjan chemical Pvt Ltd (Khandarwesa Mines, Near Nimali Village)

64

125

MP-457-4

M/s Jayant Vitamin, Ratlam

32

126

MP-457-5

Ratlam Industrial Area

72

127

MP-457-5

M/s Boardia Chemicals Pvt Ltd, Ratlam

64

128

MP-462-1

M/s Union carbide (UCIL)

64

129

MP-462-3

Atal Ayub Nagar, Near UCIL factroy, Bhopal

130

MP-462-4

J. P. Nagar, Bhopal

80

131

MP-462-5

Kainchi Chhola colony, Bhopal

80

132

MP-462-6

Garib Nagar, Bhopal

80

133

MP-462-7

Blue Moon & Nawab Colony, Bhopal

80

134

MP-462-8

New Arif Nagar, Bhopal, Madhya pradesh

80

135

MP-462-9

Shiv-Shakti Nagar, Bhopal, Madhya Pradesh

80

136

MP-464-1

Mandideep Industrial Area

76

137

MP-465-1

M/S Beta Napthol Ltd.

64

138

MP-486-1

Vindhyachal Thermal Power Plant, Singrauli

68

80

139

MH-400-10

140

MH-400-5

Deonar,Mumbai
, Maharashtra
pincode
Mithi River, Mumbai,
Maharashtra

84

141

MH-400-6

Dahisar,Mumbai Suburban, Maharashtra

72

142

MH-431-1

Naregaon dumping site, Aurangabad city

143

MH-401-1

Tarapur Industrial area, Thane Dist.

68

144

ND-110-1

Open land in front of 366, National Capital Territory (Delhi), Patparganj Industrial Area

68

145

ND-110-10
ND-110-14

Near Railway Line and Gali N0. 4 & 5, National Capital Territory (Delhi)
New
Colony
Area
OkhlaFriends
industrial
area,Industrial
New Delhi

68

146
147

ND-110-15

Mundika Delhi

92

148

ND-110-16

Gazipur landfill-site, Gazipur, Delhi

72

149

ND-110-17

Jhilmil Industrial Area , New Delhi

150

ND-110-18

Mandoli Village, Northeastern Delhi

88

151

ND-110-19

Vishwas Nagar, Delhi

88

152

ND-110-2

88

153

ND-110-11

Road side & in front of Sulabh Complex, Near Police Chowki, National Capital Territory (Delhi)Wajirpur Industrial
Area
Open Land adjacent to Ajit Printers B-58 Damodar Park, National Capital Territory (Delhi)
Dilshad

154

ND-110-20

Garden
Industrial
Area
Road side
& in front
of C-58/1, Essco Sanitations, National Capital Territory (Delhi) Wajirpur Industrial Area

68

155

ND-110-21

Badli Industrial Area, Delhi

72

156

ND-110-22

Nimri Village, Shastri Nagar industrial area, New Delhi.

72

157

ND-110-23

Yamuna River at Badarpur, New Delhi

88

158

ND-110-24

Kirti Nagar Industrial Area

68

159

ND-110-25

Najafgarh drain, Kakrola, New Delhi

80

160

ND-110-26

76

161

ND-110-27

Open land adjoining to 165, National Capital Territory (Delhi)
Patparganj
Industrial
Area
Naraina industrial
area,
Phase 1-2, South-West, NewDelhi

162

ND-110-28

Sarita Vihar, New Delhi

84

163

ND-110-29

Mandoli&Seelampur E-Waste site East Delhi

88

164

ND-110-3

72

165

ND-110-34

Open land adjoining to plot no. 36 A and 34 A, National Capital Territory (Delhi) Rajasthan Udyog Nagar Industrial
Area
GTK Road industrial area- New Delhi

166

ND-110-4

Open land in front of 77, National Capital Territory (Delhi)

76

76

92

80

76

68

72

SSI Industrial Area
72

167

ND-110-5

168

ND-110-6

Open land which is on back side of Anuradha Petrol Pump and near to C-32, Rajdhani roller fuor mill, National
Capital Territory (Delhi)
Lawrence road industrial area
Road side and in front of A-5, National Capital Territory (Delhi)
Lawrence road industrial area

169

ND-110-7

Bhalsawa Landfill, New Delhi

170

ND-110-8

171

ND-110-9

172

OR-769-3

Between the Railway line and in front of 17 Gali No. 3, National Capital Territory (Delhi) Anand Parbat Industrial
Area
Railway Land near 18/32, Gali No.5, National Capital Territory (Delhi)
Anand
RKL-III Parbat
, ( In Industrial
a low lyingArea
area in kalunga industrial estate near Kalinga Sponge industry, around 500 m away from

173

OR-754-1

M/s
Konark
Chemicals
M/s Siddharth
Chemicals)
Gypsum
Pond
-Paradipand
Phosphate
& IFFCO,
Paradip,Orissa

64

174

OR-755-1

Sukinda, Orissa

76

175

OR-757-1

Site KCL-I, , Inside the premises of M/s KCL near H2SO4 Tank

68

176

OR-757-2

Site KCL II, Inside the premises of M/s KCL near Gate, Mayurbhanj Orissa

68

177

OR-757-3

Site KCL III, ,Inside the premises of M/s KCL inside drier room, Mayurbhanj Orissa

68

178

OR-757-4

Site KCL IV, outside the premises of M/s KCL near Northern Boundary- Mayurbhanj Orissa

68

179

OR-757-5

Site KCL V, outside the premises of M/s KCL near main Gate; Mayurbhanj Orissa

68

180

OR-757-6

Site ECFC-I (Backside of the unit.) Mayurbhanj, Orissa

56

181

OR-757-7

Site ECFC-II ( Outside the Premises along the boundary wall)), Mayurbhanj, Orissa

56

182

OR-759-1

Site NALCO-I, M/sNational Aluminum Co. Products, Angul

68

183

OR-759-2

52

184

OR-759-3

Site OCL-I, ORICHEM abandoned site (inside the premises of M/s Orichem Ltd and also outside the boundary of
wall),
Talcher, Orissa
Site NALCO-II,M/sNational
Aluminum Co. Products, Angul

185

OR-759-5

Ash Pond Contaminated Sites of CPP, NALCO, Orissa,M/sNational Aluminum Co. Products, Angul

64

186

OR-759-4

Site NALCO-III,M/sNational Aluminum Co. Products, Angul

64

187

OR-759-6

Brahamani Nandira River Polluted Sites, Angul, Orissa

188

OR-759-10

Girang & Kulad Villages, NALCO, Angul, Orissa

72

189

OR-759-7

Kandsar & Karaberini Sites, NALCO, Angul, Orissa

76

190

OR-759-8

Koniabera Site, Angul, Orissa

88

191

OR-759-9

Tentulei Common Polluted Site, Angul, Orissa

88

192

OR-761-1

Dumpsite JCL-I (Outside the Premises Of M/S Jayshree Chemicals Ltd Near Rushikulya River)
Jayashree Chemicals, Ganjam

56

72
72
72
68
68
56

64

84

193

OR-761-2

194

OR-761-3

56

OR-766-1

Dumpsite JCL-II (Inside the Premises Of M/S Jayshree Chemicals Ltd )
Jayashree
Chemicals,
Ganjam
Dumpsite JCL-III
( (Outside
the Premises Of M/S Jayshree Chemicals Ltd Near Rushikulya River))
Jayashree
Ganjam
Lanjigarh, Chemicals,
Kalahandi, Orissa

195
196

OR-768-1

Site INDAL-I (Located inside the unit premises of M/s Indian Aluminium Company Limited), Hirakud,Sambalpur

52

197

OR-768-2

Site INDAL-II (Located inside the unit premises of M/s Indian Aluminium Company Limited ), Hirakud, Sambalpur

198

OR-768-3

Site INDAL-III (Located outside the unit premises of M/s Indian Aluminium Company Limited), Hirakud, Sambalpur

52

199

OR-768-4

Brajrajnagar, Ib Valley, Jharsuguda-Orissa

92

200

OR-769-1

RKL-I (Inside The Premises Of M/S Lotus Chrome Chemicals)

56

201

OR-769-2

RKL-II (In Beldihi village along the play ground between Govt primary school & St. Georgia school)

72

202

OR-769-4

RKL-IV, inside the premises of M/S Siddharth Chemicals

203

PB-141-1

Buddha Nullah, Ludhiana, Punjab

204

PB-141-5

Tajpur road MSW Sumpsite, Ludhiana

205

PB-141-6

Hambran Road Msw DumpSite, Ludhiana

206

PB-144-1

Kala Sanghia Drain, Jalandhar, Punjab

88

207

PB-144-2

PSIEC Leather Complex, Jalandhar, Punjab

72

208

PB-144-4

Basti Sheikh, Jalandhar

209

PB-147-3

Ajnali Village, Mandi Gobindgarh, Punjab.

210

PB-147-5

Nasrali Village, Mandi Gobindgarh

72

211

PB-148-1

Mahaluxmi OrgoChemical, Industries, Nabha, Road, Bhawanigarh, Sangrur

80

212

RJ-306-1

Jaitpur Village, Rohat Block, Pali, Rajasthan

88

213

RJ-313-5

Ramky waste management , Udaipur

68

214

RJ-313-8

Zawar Mines, Udaipur, Rajasthan

215

RJ-301-2

M/S Puransons, RIICO Industrial Area, Bhiwadi, Alwar District, Rajasthan

72

216

RJ-302-1

Amanishah nalla, Sanganer Indutrial Area, Jaipur

76

217

RJ-302-2

Malvia Nagar Industrial Area, Jaipur City, Rajasthan

56

218

RJ-311-1

Bhilwara textile, Kothari river, Rajasthan

84

219

RJ-313-1

Village Bichhadi, Block Girva, Rajasthan

60

220

RJ-313-6

Mewar Industrial area, University New Campus Road, Udaipur, Rajasthan

92

56
52

52

56
88
72
88

88

68

76

221

RJ-313-7

Rajpur Dariba mines,District-Rajasmand,Rajasthan

72

222

RJ-344-1

Sokarna village, Balotra, Rajasthan

88

223

TN-632-16

Peranampattu Pond Site, Vellore Tamilnadu

84

224

TN-600-1

Manali, Chennai, Tamil Nadu

225

TN-600-2

Perumgudi, Chennai

72

226

TN-607-1

Eachangadu, Cuddalore, Tamil Nadu,

84

227

TN-624-1

Kodaikanal ,Tamil Nadu

80

228

TN-631-2

Karunguri Village, Kancheepuram, Tamil Nadu

52

229

TN-631-3

Kancheepuram, Tamil Nadu

84

230

TN-631-4

Tirukalimedu Village, Kanchipuram,Tamil Nadu

88

231

TN-632-1

TCCL, Ranipet , Tamilnadu

52

232

TN-632-25

Walajapet Lake Water Polluted Site, Vellore, Tamilnadu

88

233

TN-632-3

Vanitec Limited (inside the premises of CETP) Vallayambattu, Vadiumbadi, Vellore, Tamilnadu

76

234

TN-632-6

Ranipet, Tamilnadu

80

235

TN-640-1

Noyyal river ,Tirupur, Tamil Nadu

88

236

UP- 201-1

Sahibabad Industrial Area

72

237

UP-201-2

Bhuapur Village, Kaushambhi, Gaziabad, Uttar Pradesh

88

238

UP-201-3

Industrial Area Meerut Road, Ghaziabad, Uttar Pradesh

76

239

UP-201-9

Lohia Nagar C Block, Ghaziabad

92

240

UP-224-1

Devri Village, Moradabad

88

241

UP-224-2

Karula Nala(Drain), Moradabad

60

242

UP-204-1

Shakti Nagar, Aligarh

243

UP-208-10

Motipur Village, Chakeri Ward, Near Jajmau Industrial Area, Kanpur

88

244

UP-208-12

Tejab Mill Campus, Anwarganj, Kanpur

68

245

UP-208-13

Bharat Oil and Waste Management, Kanpur

56

246

UP-208-14

Jajmau Industrial Area, Kanpur

80

247

UP-208-15

Khanchandrapuri, Rania Kanpur Dehat

52

248

UP-208-2

Rooma-Treatment Storage Disposal Facility, Kanpur

68

249

UP-208-3

Nauriaya Kheda Kanpur

88

250

UP-208-4

Juhi Baburaiya (Rakhi Mandi), Kanpur

251

UP-208-5

Panki Industrial Area, Kanpur

252

UP-208-6

Shivnathpura, Rania , (Kanpur Dehat) Ramabai Ngar, Kanpur, Uttar Pradesh

72

253

UP-208-9

Wajidpur, Kanpur

88

254

UP-209-1

Magarwara Industrial Area, Unnao

76

255

UP-209-2

Shivnagar Colony, Unnao

92

256

UP-211-1

Hindustan Laboratories, UPSIDC, Industrial Area, Naini, Allahabad

64

257

UP-212-1

Ashapur Village, Fatehpur

68

258

UP-212-2

Gudhrauly Village, Fatehpur

68

88

84

92
72

259

UP-212-3

Ranipur Village, Fatehpur

68

260

UP-221-1

Babusarai, District Bhadohi

60

261

UP-226-1

Chakar Village Chinhat, Lucknow

70

262

UP-226-2

Sindauli, Chinhat, Lucknow

64

263

UP-226-3

Uttardhauna, Chinhat Block, Lucknow

80

264

UP-226-6

Dewa Road, Lucknow (Palhauri Village, Deva Road, Chinhat, Lucknow)

72

265

UP-231-1

Kanoria Chemical Renukoot ,Renukoot, Sonebhadra, Uttar Pradesh

80

266

UP-231-2

Chetwa, Meorpur block, District Sonebhadra, Uttar Pradesh

72

267

UP-231-5

Kunrwa, Jirgha Dandi, Sonebhadra District, Uttar Pradesh

80

268

UP-231-7

Murdhawa Industrial Area, P.O. Renukoot, Dist. Sonebhadra, Uttar Pradesh

72

269

UP-231-9

Singrauli Super Thermal Power Plant, Singrauli

72

270

UP-246-2

Jalapur Chooiya, Bijnor

80

271

UP-250-1

Barnawa Village, Baghpat, District Meerut (Confluence point of Kali River & Hindon River)

80

272

UP-250-2

Jaibheem Nagar, Ward No. 5, Meerut

80

273

UP-251-1

Chadenamal Village, Block Thana Bhawan, District Muzaffarnagar

76

274

UP-251-2

Dabal Village, Muzaffarnagar

80

275

UP-283-1

Firozabad

80

276

UK-244-1

Kashipur area distt US Nagar

80

277

UK-244-2

Moradabad Road , Kashipur Distt US Nagar, Uttarakhand

80

278

UK-244-3

Ramnagar Industrial Area and its adjoining area, Uttarakhand

56

279

UK-246-1

Jasodhar Industrial area, Distt pauri

60

280

UK-247-1

Village-Tansipur, Roorkee, Uttarakhand

84

281

UK-248-1

Selaqui Industrial Area, Dehradun, Uttarakhand

76

282

UK-249-1

Sansarpur Village, Chutmulpur Road, Saharanpur, Uttarakhand

84

283

UK-249-2

Ibrahimpur Village, Bhadarabad, Haridwar District, Uttarakhand

80

284

UK-263-1

Lalkaun Area distt Nanital, Uttarakhand

285

WB-700-1

Hindustan Heavy Chemicals, Kardah

68
84

286

WB-700-7

Dhapa Disposal Site, Kolkata

76

287

WB-701-2

Tiljala, Picnic Gardens, Kolkata

76

288

WB-711-1

Nibra Indusrial Area,Howrah, West Bengal

64

289

WB-711-2

Howrah, West Bengal

76

290

WB-712-1

Near Ghosh and Sarkar Weigh Bridge, Village Simla/Madpur, District-Hoogli

48

291

WB-712-10

Private Approach Road South of Nezone Tubes, Chakduni, Delhi Road, SH13, Dist-Hooghly

60

292

WB-712-11

BalajiTechnomech,Chakduni, Delhi Road, SH13, Dist-Hooghly

60

293

WB-712-12

Shentracon Chemicals,Mollaber Delhi Road, SH13, Dist-Hooghly

60

294

WB-712-13

Om Forging, Bangihati, Delhi Road, SH13, Dist-Hooghly

60

295

WB-712-14

Hooghly Alloy & Steel, DakshinRajyadharpur, Delhi Road, SH13, Dist-Hooghly

60

296

WB-712-15

Misrilall Mines, Baidyabati, Delhi Road, SH13, Dist-Hooghly

60

297

WB-712-16

Shree Krishna Timber, Baidyabati, Delhi Road, SH13, Dist-Hooghly

60

298

WB-712-17

Sheela Foam, Baidyabati, Delhi Road, SH13, Dist-Hooghly

60

299

WB-712-18

Sasmalpara Abandoned Dump, Baidyabati, Delhi Road, SH13, Dist-Hooghly

60

300

WB-712-19

DipendraSasmal’s House Approach Road, Baidyabati, Delhi Road, SH13, Dist-Hooghly

60

301

WB-712-2

52

302

WB-712-20

Delhi Road, Near Shivang Trexium Pvt. Ltd. & Shree Balaji Veneers Pvt. Ltd. Netaji More, Dist. Hooghli (HW site 3 in
NPC
report Colony
from 2006)
Padmabati
Abandoned Dump 1, Baidyabati, Delhi Road, SH13, Dist-Hooghly

303

WB-712-21

Padmabati Colony Abandoned Dump 2, Baidyabati, Delhi Road, SH13, Dist-Hooghly

60

304

WB-712-22

Sada Shiv Shakti Exim, Baidyabati, Dist-Hooghly, Opp-Zenith Timbers

60

305

WB-712-23

Bhola Baba Corrugated Box, Bighati, Delhi Road, SH13, Dist-Hooghly

306

WB-712-24

Steel Cracker Unit II, Bighati, Delhi Road, SH13, Dist-Hooghly

60

307

WB-712-25

Sonar Bangla Hindu Hotel, Bighati, Delhi Road, SH13, Dist-Hooghly

60

308

WB-712-26

Appayan Hotel Dump, Bighati, Delhi Road, SH13, Dist-Hooghly

60

309

WB-712-27

Indotan Chemicals, Garji, Delhi Road, SH13, Dist-Hooghly

60

310

WB-712-3

Near minu weigh bridge, Delhi Road (100 mt from Netaji More) Near Dhaba, Dist. Hooghli

52

311

WB-712-4

Near Zenith Timber products, Near Netaji More, Dist. Hooghli

52

312

WB-712-5

Near Pashupati Seong and East India Flour Mills, Delhi Road, Dist. Hooghli

52

313

WB-712-6

Ashalata Brick field, Near Indotan Industries, Hooghli

52

314

WB-712-7

Near M/s Shivam Gases Ltd., Chakundi Industries Area, Dankuni Hooghli.

48

315

WB-712-8

Calcutta Chemical Products,Dankuni

72

316

WB-712-9

Bandel Thermal Power Station (BTPS), Hooghly District, West Bengal

64

317

WB-713-1

Durgapur Chemicals Limited

318

WB-713-2

Durgapur Nepthelene, Durgapur

68
64

319

WB-721-1

Belda Chemicals,Belda

60

60

56
320

WB-721-2

Kolaghat thermal power plant, Midapore district, West Bengal

68

PRIORITIZATION OF SITES

Appendix I

Results of Stage I Prioritization,
sorted by Scores
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Site no

ID number

1

AP-500-1

Noor Muhammad Kunta Lake, Katedan Industrial Estate Hyderabad

96

250

UP-208-4

Juhi Baburaiya (Rakhi Mandi), Kanpur

92

239

UP-201-9

Lohia Nagar C Block, Ghaziabad

92

146

ND-110-14

Okhla industrial area, New Delhi

92

48

HR-121-2

Palla Village, Faridabad district, Haryana

92

2

AP-500-2

Musi River, Hyderabad, Andhra Pradesh

92

199

OR-768-4

Brajrajnagar, Ib Valley, Jharsuguda-Orissa

92

255

UP-209-2

Shivnagar Colony, Unnao

147

ND-110-15

220

RJ-313-6

208

PB-144-4

163

ND-110-29

205

Site Name

Step I Score

92

Mundika Delhi

92

Mewar Industrial area, University New Campus Road, Udaipur, Rajasthan

92

Basti Sheikh, Jalandhar

88

Mandoli&Seelampur E-Waste site East Delhi

88

PB-141-6

Hambran Road Msw DumpSite, Ludhiana

88

249

UP-208-3

Nauriaya Kheda Kanpur

88

203

PB-141-1

Buddha Nullah, Ludhiana, Punjab

88

3

AP-502-1

Patancheru, Medak District , Andhra Pradesh

88

59

HR-131-1

Prem Colony, Kundli Sonepat

88

92

KA-560-2

Goripalya near Mysore Road, Bangalore, Karnataka. E-waste recycling in Bangalore, Karnataka

88

235

TN-640-1

Noyyal river ,Tirupur, Tamil Nadu

232

TN-632-25

Walajapet Lake Water Polluted Site, Vellore, Tamilnadu

75

JH-831-3

157

ND-110-23

38

Shib Ghat Jugsalai Kharkai River Contaminated Site, Jamshedpur, Jharkhand

88
88
88

Yamuna River at Badarpur, New Delhi

88

GJ-396-2

Daman Ganga River* Behind railway track near CETP, Vapi -Gujarat

88

206

PB-144-1

Kala Sanghia Drain, Jalandhar, Punjab

88

243

UP-208-10

Motipur Village, Chakeri Ward, Near Jajmau Industrial Area, Kanpur

88

15

AS-786-2

Jeypore Coalfield, Namrup, Tinsukia, Assam

88

224

TN-600-1

Manali, Chennai, Tamil Nadu

88

230

TN-631-4

Tirukalimedu Village, Kanchipuram,Tamil Nadu

88

212

RJ-306-1

Jaitpur Village, Rohat Block, Pali, Rajasthan

88

222

RJ-344-1

Sokarna village, Balotra, Rajasthan

88

253

UP-208-9

Wajidpur, Kanpur

88

240

UP-224-1

Devri Village, Moradabad

88

66

HP-173-3

Parwanoo Block, Solan District, Himachal Pradesh

69

HP-173-6

Kala Amb, Trilokpuri road, Himachal Pardesh

237

UP-201-2

Bhuapur Village, Kaushambhi, Gaziabad, Uttar Pradesh

49

HR-121-3

Autopin Colony Sector-22 , Faridabad

46

GJ-396-8

Lord Seaside Society, a Parsi Settlement at Tadgam, Valsad

88
88
88
88
88

56

HR-122-5

Bajghera Village, Palam Vihar, Gurgaon, Haryana

88

151

ND-110-19

Vishwas Nagar, Delhi

88

152

ND-110-2

190

OR-759-8

Road side & in front of Sulabh Complex, Near Police Chowki, National Capital Territory (Delhi)Wajirpur Industrial
Area
Koniabera Site, Angul, Orissa

191

OR-759-9

Tentulei Common Polluted Site, Angul, Orissa

150

ND-110-18

Mandoli Village, Northeastern Delhi

88

101

KA-571-1

Cauvery River, downstream Nanjangud, Mysore District, Karnataka

84

111

KL-683-2

Ammanthuruthu- Karipadam

84

242

UP-204-1

Shakti Nagar, Aligarh

84

81

JH-833-2

Manikui -Chandil Swarnarekha River Polluted Site, Seraikella- Kharswan, Jharkhand

140

MH-400-5

Mithi River, Mumbai, Maharashtra

84

226

TN-607-1

Eachangadu, Cuddalore, Tamil Nadu,

84

12

AS-781-3

Rangia, District-Kamrup, Assam

84

13

AS-787-1

Dhemaji district, Assam

84

57

HR-122-6

Bandhwadi, landfill Site, Gurgaon

88
88
88

84

84
80

JH-832-1

Ratanpur Raghunathpur Kanki, Seraikella- Kharswan, Jharkhand

84

37

GJ-396-1

River Par Atul, Valsad District Gujarat

84

187

OR-759-6

Brahamani Nandira River Polluted Sites, Angul, Orissa

84

113

KL-685-1

Periyar River,Vandiperiyar,District -Idduki,Kerala

84

280

UK-247-1

Village-Tansipur, Roorkee, Uttarakhand

84

282

UK-249-1

Sansarpur Village, Chutmulpur Road, Saharanpur, Uttarakhand

84

223

TN-632-16

Peranampattu Pond Site, Vellore Tamilnadu

84

115

KL-686-3

Vembanad (Vembanad Kayal or Vembanad Kol), Kottayam, Kerala

76

JH-826-2

Chasnala - Damodar River Polluted Site Dhanbad Jharkhand

84

64

HP-173-1

River Markandaya, Kala Amb, Sirmour, Himachal Pradesh

84

96

KA-560-6

Lalbagh Lake, Bangalore, Karnataka

50

HR-121-4

Agra Canal Near Sector 25, Faridabad, Haryana

84

84
84

218

RJ-311-1

Bhilwara textile, Kothari river, Rajasthan

84

229

TN-631-3

Kancheepuram, Tamil Nadu

84

162

ND-110-28

Sarita Vihar, New Delhi

84

52

HR-122-1

Sahraul village, Sector -18, Gurgaon, Haryana, India

84

11

AP-531-1

Madhurawada, Vishakhapatanam, Andhra Pradesh

285

WB-700-1

Hindustan Heavy Chemicals, Kardah

110

KL-683-1

Kuzhikandom Thodu (Creek), Kerala

98

KA-560-8

Mangamanapalya Road, Hosur Road, Bangalore, Karnataka

80

211

PB-148-1

Mahaluxmi OrgoChemical, Industries, Nabha, Road, Bhawanigarh, Sangrur

80

265

UP-231-1

Kanoria Chemical Renukoot ,Renukoot, Sonebhadra, Uttar Pradesh

80

227

TN-624-1

Kodaikanal ,Tamil Nadu

80

271

UP-250-1

Barnawa Village, Baghpat, District Meerut (Confluence point of Kali River & Hindon River)

80

272

UP-250-2

Jaibheem Nagar, Ward No. 5, Meerut

80

275

UP-283-1

Firozabad

80

53

HR-122-2

Pace City-II, Sector 37
Gurgaon Haryana

80

84

84
80

149

ND-110-17

Jhilmil Industrial Area , New Delhi

80

108

KL-628-1

Kalamukke Lake, Kochi

80

44

GJ-391-4

Gorwa Pond, Vadodara Gujarat,Behind Hema Chemicals, Nr.Samta Colony, Subhanpura Road,Vadodara

80

263

UP-226-3

Uttardhauna, Chinhat Block, Lucknow

80

283

UK-249-2

Ibrahimpur Village, Bhadarabad, Haridwar District, Uttarakhand

80

73

JH-831-1

Domohani Kharkai River Jamshedpur, Jharkhand

80

267

UP-231-5

Kunrwa, Jirgha Dandi, Sonebhadra District, Uttar Pradesh

80

276

UK-244-1

Kashipur area distt US Nagar

277

UK-244-2

Moradabad Road , Kashipur Distt US Nagar, Uttarakhand

80
80

4

AP-502-18

Asani kunta Lake, Medak district, Andhra Pradesh

80

114

KL-686-2

Meenachil River,Kottayam,Kerala

80

97

KA-560-7

Madiwala Lake,BTM 2nd Stage,Banglore,Karnataka

80

86

KA-560-11

Hebbal Lake,Banglore,Karnataka

80

93

KA-560-3

Ballandur Lake, Bangalore, Karnataka
80

274

UP-251-2

Dabal Village, Muzaffarnagar

246

UP-208-14

Jajmau Industrial Area, Kanpur

234

TN-632-6

Ranipet, Tamilnadu

80
80
80

270

UP-246-2

Jalapur Chooiya, Bijnor

47

HR-121-1

New Industrial Town (NIT), Faridabad, Haryana

159

ND-110-25

Najafgarh drain, Kakrola, New Delhi

129

MP-462-3

Atal Ayub Nagar, Near UCIL factroy, Bhopal

130

MP-462-4

J. P. Nagar, Bhopal

80

131

MP-462-5

Kainchi Chhola colony, Bhopal

80

132

MP-462-6

Garib Nagar, Bhopal

80

133

MP-462-7

Blue Moon & Nawab Colony, Bhopal

80

134

MP-462-8

New Arif Nagar, Bhopal, Madhya pradesh

80

135

MP-462-9

Shiv-Shakti Nagar, Bhopal, Madhya Pradesh

80

142

MH-431-1

Naregaon dumping site, Aurangabad city

80
80
80
80

76
216

RJ-302-1

Amanishah nalla, Sanganer Indutrial Area, Jaipur

76

16

BR-800-1

Hathidah Khurd village, Mokama Block, Patna District, Bihar

76

287

WB-701-2

Tiljala, Picnic Gardens, Kolkata

76

233

TN-632-3

Vanitec Limited (inside the premises of CETP) Vallayambattu, Vadiumbadi, Vellore, Tamilnadu

76

77

JH-831-5

Lupungdih Subarnarekha River Polluted Site, East Singhbhum Jharkhand

76

160

ND-110-26

76

289

WB-711-2

Open land adjoining to 165, National Capital Territory (Delhi)
Patparganj
Industrial
Howrah, West
BengalArea

153

ND-110-11

25

GJ-361-1

Open Land adjacent to Ajit Printers B-58 Damodar Park, National Capital Territory (Delhi)
Garden
Industrial
Jamnagar
Refinery,Area
Gujarat

95

KA-560-5

Kengeri tank, Bangalore, Karnataka

76

94

KA-560-4

Arekere lake, Bangalore, Karnataka

76

29

GJ-387-1

Pariyej Community Reserve, Kheda district, Gujarat

76

273

UP-251-1

Chadenamal Village, Block Thana Bhawan, District Muzaffarnagar

76

84

KA-560-1

Agara Lake,Banglore city,Karnataka

76

67

HP-173-4

River Kaushalya, Village Khadeen, Parwaanoo Block, Solan District, HImachal Pradesh

76

87

KA-560-12

Begur road, Banglore, Karnataka

76

106

KA-577-1

Harihar Taluk, Davengere District, Karnataka

76

281

UK-248-1

Selaqui Industrial Area, Dehradun, Uttarakhand

76

214

RJ-313-8

Zawar Mines, Udaipur, Rajasthan

76

76
Dilshad

76
76

238

UP-201-3

Industrial Area Meerut Road, Ghaziabad, Uttar Pradesh

76

136

MP-464-1

Mandideep Industrial Area

76

174

OR-755-1

Sukinda, Orissa

254

UP-209-1

Magarwara Industrial Area, Unnao

139

MH-400-10

286

WB-700-7

Deonar,Mumbai
, Maharashtra
Dhapa Disposal Site,
Kolkata pincode

76

189

OR-759-7

Kandsar & Karaberini Sites, NALCO, Angul, Orissa

76

204

PB-141-5

Tajpur road MSW Sumpsite, Ludhiana

72

24

GJ-360-1

Aji GIDC Industries Association Estate Rajkot

72

201

OR-769-2

RKL-II (In Beldihi village along the play ground between Govt primary school & St. Georgia school)

72

99

KA-560-9

Peenya Industrial area, Bangalore, Karnataka

72

141

MH-400-6

Dahisar,Mumbai Suburban, Maharashtra

72

79

JH-833-1

Roro hills Jharkhand

72

207

PB-144-2

PSIEC Leather Complex, Jalandhar, Punjab

72

252

UP-208-6

Shivnathpura, Rania , (Kanpur Dehat) Ramabai Ngar, Kanpur, Uttar Pradesh

72

40

GJ-396-4

TSDF site, GIDC-Vapi, District-Valsad

155

ND-110-21

Badli Industrial Area, Delhi

72

236

UP- 201-1

Sahibabad Industrial Area

72

251

UP-208-5

Panki Industrial Area, Kanpur

72

116

KL-686-1

Vadavathoor , Kottayam

72

264

UP-226-6

Dewa Road, Lucknow (Palhauri Village, Deva Road, Chinhat, Lucknow)

72

148

ND-110-16

Gazipur landfill-site, Gazipur, Delhi

72

88

KA-560-15

Mavallipura Dumpsite, Yelahanka , Banglore

166

ND-110-4

Open land in front of 77, National Capital Territory (Delhi)

167

ND-110-5

72

168

ND-110-6

Open land which is on back side of Anuradha Petrol Pump and near to C-32, Rajdhani roller fuor mill, National
Capital
Territory
Lawrence
road industrial area Lawrence road industrial area
Road side
and in(Delhi)
front of A-5, National Capital Territory
(Delhi)

70

JH-826-1

Sindri - Damodar Polluted Site Dhanbad

72

266

UP-231-2

Chetwa, Meorpur block, District Sonebhadra, Uttar Pradesh

72

268

UP-231-7

Murdhawa Industrial Area, P.O. Renukoot, Dist. Sonebhadra, Uttar Pradesh

72

210

PB-147-5

Nasrali Village, Mandi Gobindgarh

72

Open land adjoining to plot no. 36 A and 34 A, National Capital Territory (Delhi) Rajasthan Udyog Nagar Industrial
Area
GTK Road industrial area- New Delhi

72

76
76
76

72

72
SSI Industrial Area

72
72

164

ND-110-3

165

ND-110-34

14

AS-785-1

Hindustan Paper Corporation Limited, Jagiroad, Morigaon district, Assam

72

269

UP-231-9

Singrauli Super Thermal Power Plant, Singrauli

72

60

HR-132-1

Ganesh Colony, Mehrana Village, Panipat, Haryana Search Results

72

63

HR-135-1

Manakpura Industrial Estate Jagadhri to Yamuna River, Yamunanagar District

72

156

ND-110-22

Nimri Village, Shastri Nagar industrial area, New Delhi.

72

215

RJ-301-2

M/S Puransons, RIICO Industrial Area, Bhiwadi, Alwar District, Rajasthan

72

169

ND-110-7

Bhalsawa Landfill, New Delhi

126

MP-457-5

Ratlam Industrial Area

72

72
72

26

GJ-380-8

Muthia Vilage, Naroda GIDC, Phase IV, Ahmedabad 2 Sites

188

OR-759-10

221

RJ-313-7

Rajpur Dariba mines,District-Rajasmand,Rajasthan

225

TN-600-2

Perumgudi, Chennai

315

WB-712-8

Calcutta Chemical Products,Dankuni

72

261

UP-226-1

Chakar Village Chinhat, Lucknow

70

17

CG-491-1

Bhilai steel plant, Chhattisgarh

68

178

OR-757-4

Site KCL IV, outside the premises of M/s KCL near Northern Boundary- Mayurbhanj Orissa

68

244

UP-208-12

Tejab Mill Campus, Anwarganj, Kanpur

68

31

GJ-390-4

154

ND-110-20

179
32

Girang & Kulad Villages, NALCO, Angul, Orissa

72
72
72
72

Effluent Channel Project Limited (ECPL) (Baroda Effluent Canal) Vadodara and Bharuch District

68

Road side & in front of C-58/1, Essco Sanitations, National Capital Territory (Delhi) Wajirpur Industrial Area

68

OR-757-5

Site KCL V, outside the premises of M/s KCL near main Gate; Mayurbhanj Orissa

68

GJ-391-1

Hema Chemicals

68

182

OR-759-1

Site NALCO-I, M/sNational Aluminum Co. Products, Angul

68

175

OR-757-1

Site KCL-I, , Inside the premises of M/s KCL near H2SO4 Tank

68

176

OR-757-2

Site KCL II, Inside the premises of M/s KCL near Gate, Mayurbhanj Orissa

68

177

OR-757-3

Site KCL III, ,Inside the premises of M/s KCL inside drier room, Mayurbhanj Orissa

68

45

GJ-396-9

Bank of Bhil Khadi, Salvav, NH-No:8, Vapi

68

105

KA-572-1

Tumkur Amanikere Lake Watershed, Karnataka, India

68

74

JH-831-4

Kandra Polluted Site, Seraikella- Kharswan, Jharkhand

68

19

CG-491-3

Muckdum Side Bhilai-3 Bhilai steel plant-491000

117

KL-691-1

Ashtamudi Lake, Kollam District, Kerala

118

KL-695-1

Parvathy Puthanar,Thiruvananthapuram,Kerala

68

284

UK-263-1

Lalkaun Area distt Nanital, Uttarakhand

138

MP-486-1

Vindhyachal Thermal Power Plant, Singrauli

68
68

320

WB-721-2

Kolaghat thermal power plant, Midapore district, West Bengal

68

Unit II, Nandesari, Vadodara

68
68

257

UP-212-1

Ashapur Village, Fatehpur

259

UP-212-3

Ranipur Village, Fatehpur

68

144

ND-110-1

Open land in front of 366, National Capital Territory (Delhi), Patparganj Industrial Area

68

145

ND-110-10
UP-208-2

Near Railway Line and Gali N0. 4 & 5, National Capital Territory (Delhi)
New
Friends ColonyStorage
Industrial
Area Facility, Kanpur
Rooma-Treatment
Disposal

68

248
54

HR-122-3

Open Space in front of 360E PACE City -2, Sector 37- B Gurgaon

68

55

HR-122-4

Near Gayatri Automation ,PACE City -2, Sector 37 Gurgaon

68

170

ND-110-8

Between the Railway line and in front of 17 Gali No. 3, National Capital Territory (Delhi) Anand Parbat Industrial
Area
Gudhrauly Village, Fatehpur

68

68

68

258

UP-212-2

171

ND-110-9

22

GA-403-1

Railway Land near 18/32, Gali No.5, National Capital Territory (Delhi)
Anand Parbat Industrial Area
Quarry located in Village Pilium of Dhar Bandora Survey No 46

158

ND-110-24

Kirti Nagar Industrial Area

161

ND-110-27

Naraina industrial area, Phase 1-2, South-West, NewDelhi

62

HR-134-1

Pinjore-Baddi Highway from Village Kona to Maranwala,Panchkula

68

35

GJ-394-1

Pandesara, Gujarat Industrial Development Corporation(GIDC),Surat,Gujarat-394230

68

89

KA-560-14

Federal Mughal Pvt Ltd Doddaballapur Road, Yelahanka, Bangalore, Karnataka

68

143

MH-401-1

Tarapur Industrial area, Thane Dist.

213

RJ-313-5

Ramky waste management , Udaipur

112

KL-683-4

Eloor Industrial area, Cochin, Kerala

68

317

WB-713-1

Durgapur Chemicals Limited

68
68

68
68

68
68
68

68
68

209

PB-147-3

Ajnali Village, Mandi Gobindgarh, Punjab.

124

MP-457-3

Sajjan chemical Pvt Ltd (Khandarwesa Mines, Near Nimali Village)

33

GJ-392-2

J Point,( Effluent Discharge Point) Jambusar, District- Bharuch,

64

61

HR-133-2

Sectors 25 & 29, Dyeing Industry, Panipat, Haryana

64

65

HP-173-2

Effluent Drain , Housing Board Phase-III, Baddi, Himachal Pradesh

64

121

MP-456-1

M/s Grasim Chemical, Grasim Nagar, Nagda, Madhya Pradesh

64

288

WB-711-1

Nibra Indusrial Area,Howrah, West Bengal

64

122

MP-457-1

Sajjan Chemicals -Plot No ; 54 E dosigoan Industrial area, Ratlam, Madhya Pradeh

64

123

MP-457-2

Sajjan chemical Pvt Ltd ( Plot No -61 B, Dosigaon Industrial Area, Ratlam)

64

173

OR-754-1

Gypsum Pond -Paradip Phosphate & IFFCO, Paradip,Orissa

64

184

OR-759-3

Site NALCO-II,M/sNational Aluminum Co. Products, Angul

64

186

OR-759-4

Site NALCO-III,M/sNational Aluminum Co. Products, Angul

27

GJ-383-1

Larsen Chem,

B/2, Ganeshpura, Opp Janta Petrol Pump, Modasa Sabarkantha district- Gujarat

64

64

64

78

JH-831-6

Ghatshila, Subarnarekha River, East Singhbhum, Jharkhand

64

256

UP-211-1

Hindustan Laboratories, UPSIDC, Industrial Area, Naini, Allahabad

64

51

HR-121-5

Nalla Near Sector 22, Faridabad, Haryana

64

58

HR-124-1

Near Bhindwas Bird Sactuary, Jhajjar , Haryana

64

83

JH-834-2

Pataratu Thermal Power Plant, Jharkhand Electricity Board, Paratu Village Near Ranchi

64

10

AP-517-1

Rithwik energy systems (biomass power plant), Rachagunneri, Chittoor district, Andhra Pradesh

64

185

OR-759-5

Ash Pond Contaminated Sites of CPP, NALCO, Orissa,M/sNational Aluminum Co. Products, Angul

64

71

JH-827-1

Chandrapura Thermal Power Station DVC Bokaro Jharkhand

64

316

WB-712-9

Bandel Thermal Power Station (BTPS), Hooghly District, West Bengal

64

262

UP-226-2

Sindauli, Chinhat, Lucknow

64

36

GJ-395-4

Hatorah Village Kosamba Taluka, Surat Gujarat

64

39

GJ-396-3

Dungri Falia Millat Nagar, Behind Hotel Good Luck, Vapi- Gujarat

64

128

MP-462-1

M/s Union carbide (UCIL)

64

127

MP-457-5

M/s Boardia Chemicals Pvt Ltd, Ratlam

64

137

MP-465-1

M/S Beta Napthol Ltd.

64

318

WB-713-2

Durgapur Nepthelene, Durgapur

64

34

GJ-393-2

Ankleshwar Induatrial Estate ,GIDC Industrial Estate, Ankleshwar. Dist.Bharuch (Gujarat, India,Ankleshwar

120

MP-454-1

Indo Zinc, Plot-79, Sector -3, Pithampur, Dist-Dhar, Madhya Pradesh

60

23

GA-403-2

60

219

RJ-313-1

M/s Sunrise Zinc Ltd , Plot No. L-2 & M/S Nicomet Industries Ltd Plot no, L-15 ,19 & 20, Cunicolum Industrial Estate,
Punjim,
Goa
Village Bichhadi,
Block Girva, Rajasthan

28

GJ-383-2

Swastik Organic, survey no 93 paiki,Sabar Dairy Road,Piplodi

60

85

KA-560-10

Vrishabavati River, Bangalore

60

291

WB-712-10

Private Approach Road South of Nezone Tubes, Chakduni, Delhi Road, SH13, Dist-Hooghly

60

292

WB-712-11

BalajiTechnomech,Chakduni, Delhi Road, SH13, Dist-Hooghly

293

WB-712-12

Shentracon Chemicals,Mollaber Delhi Road, SH13, Dist-Hooghly

294

WB-712-13

Om Forging, Bangihati, Delhi Road, SH13, Dist-Hooghly

295

WB-712-14

Hooghly Alloy & Steel, DakshinRajyadharpur, Delhi Road, SH13, Dist-Hooghly

60

296

WB-712-15

Misrilall Mines, Baidyabati, Delhi Road, SH13, Dist-Hooghly

60

297

WB-712-16

Shree Krishna Timber, Baidyabati, Delhi Road, SH13, Dist-Hooghly

60

298

WB-712-17

Sheela Foam, Baidyabati, Delhi Road, SH13, Dist-Hooghly

60

299

WB-712-18

Sasmalpara Abandoned Dump, Baidyabati, Delhi Road, SH13, Dist-Hooghly

60

300

WB-712-19

DipendraSasmal’s House Approach Road, Baidyabati, Delhi Road, SH13, Dist-Hooghly

60

302

WB-712-20

Padmabati Colony Abandoned Dump 1, Baidyabati, Delhi Road, SH13, Dist-Hooghly

60

60

60

60
60
60

303

WB-712-21

Padmabati Colony Abandoned Dump 2, Baidyabati, Delhi Road, SH13, Dist-Hooghly

60

304

WB-712-22

Sada Shiv Shakti Exim, Baidyabati, Dist-Hooghly, Opp-Zenith Timbers

60

305

WB-712-23

Bhola Baba Corrugated Box, Bighati, Delhi Road, SH13, Dist-Hooghly

60

306

WB-712-24

Steel Cracker Unit II, Bighati, Delhi Road, SH13, Dist-Hooghly

60

307

WB-712-25

Sonar Bangla Hindu Hotel, Bighati, Delhi Road, SH13, Dist-Hooghly

60

308

WB-712-26

Appayan Hotel Dump, Bighati, Delhi Road, SH13, Dist-Hooghly

60

309

WB-712-27

Indotan Chemicals, Garji, Delhi Road, SH13, Dist-Hooghly

60

279

UK-246-1

Jasodhar Industrial area, Distt pauri

60

241

UP-224-2

Karula Nala(Drain), Moradabad

18

CG-491-2

82

JH-834-1

Nandini-Khundani Abandoned Mines, bhilai, Distt.-Durg
Chemicals,
Industrial
Area,Jamshedpur,
Bhilai
Adityapur Ind.
Area, Near
Behind Pepsi Factory,Ranchi

68

HP-173-5

Open area along Sandholi Nala, Opposite Keshav Auto, Baddi Nalagarh E22Highway NH-21A

60

107

KA-581-1

Dandeli, Karnataka

60

72

JH-831-2

Sonari Chatt Ghat Subarnarekha River Polluted, Jamshedpur, Jharkhand

60

260

UP-221-1

Babusarai, District Bhadohi

60

5

AP-506-1

Maheshwaram, Hydrabad

60

6

AP-509-12

Chevella Industrial Area Rangareddy District

7

AP-509-5

LB Nagar Industrial Area, Rangareddy District

60
60

8

AP-509-6

Moula Ali Industrial Area Rangareddy District

60

9

AP-509-9

Gundlapochampally Industrial Area Rangareddy District

60

172

OR-769-3

56

181

OR-757-7

RKL-III , ( In a low lying area in kalunga industrial estate near Kalinga Sponge industry, around 500 m away from
M/s
Konark Chemicals
andPremises
M/s Siddharth
Chemicals)
Site ECFC-II
( Outside the
along the
boundary wall)), Mayurbhanj, Orissa

192

OR-761-1

56

202

OR-769-4

Dumpsite JCL-I (Outside the Premises Of M/S Jayshree Chemicals Ltd Near Rushikulya River)
Jayashree
Chemicals,
Ganjam
RKL-IV, inside
the premises
of M/S Siddharth Chemicals

180

OR-757-6

Site ECFC-I (Backside of the unit.) Mayurbhanj, Orissa

56

200

OR-769-1

RKL-I (Inside The Premises Of M/S Lotus Chrome Chemicals)

56

194

OR-761-3

56

193

OR-761-2

Dumpsite JCL-III ( (Outside the Premises Of M/S Jayshree Chemicals Ltd Near Rushikulya River))
Jayashree
Chemicals,
Dumpsite JCL-II
(InsideGanjam
the Premises Of M/S Jayshree Chemicals Ltd )

100

KA-560-18

Jayashree
Chemicals,
Ganjam
Peenaya Industrial
Estate
,I Stage Bengluru

56

102

KA-570-2

Metagalli industrial area Mysore city, Karnataka, India

56

103

KA-570-3

Hebbal Industrial area Mysore city, Karnataka, India

56

104

KA-570-4

Hootagalli Industrial area Mysore city, Karnataka, India

56

245

UP-208-13

Bharat Oil and Waste Management, Kanpur

56

217

RJ-302-2

Malvia Nagar Industrial Area, Jaipur City, Rajasthan

56

278

UK-244-3

Ramnagar Industrial Area and its adjoining area, Uttarakhand

56

109

KL-682-1

Bramhpuram, Kochi

56

319

WB-721-1

Belda Chemicals,Belda

56

247

UP-208-15

Khanchandrapuri, Rania Kanpur Dehat

52

301

WB-712-2

52

310

WB-712-3

Delhi Road, Near Shivang Trexium Pvt. Ltd. & Shree Balaji Veneers Pvt. Ltd. Netaji More, Dist. Hooghli (HW site 3 in
NPC
from 2006)
Nearreport
minu weigh
bridge, Delhi Road (100 mt from Netaji More) Near Dhaba, Dist. Hooghli

231

TN-632-1

TCCL, Ranipet , Tamilnadu

52

198

OR-768-3

Site INDAL-III (Located outside the unit premises of M/s Indian Aluminium Company Limited), Hirakud, Sambalpur

52

196

OR-768-1

Site INDAL-I (Located inside the unit premises of M/s Indian Aluminium Company Limited), Hirakud,Sambalpur

52

197

OR-768-2

Site INDAL-II (Located inside the unit premises of M/s Indian Aluminium Company Limited ), Hirakud, Sambalpur

52
52

60
Near M/s Vishnu

60
60

56
56

56

52

183

OR-759-2

311

WB-712-4

Site OCL-I, ORICHEM abandoned site (inside the premises of M/s Orichem Ltd and also outside the boundary of
wall),
Talcher,
Orissaproducts, Near Netaji More, Dist. Hooghli
Near Zenith
Timber

312

WB-712-5

Near Pashupati Seong and East India Flour Mills, Delhi Road, Dist. Hooghli

313

WB-712-6

Ashalata Brick field, Near Indotan Industries, Hooghli

52

195

OR-766-1

Lanjigarh, Kalahandi, Orissa

52

228

TN-631-2

Karunguri Village, Kancheepuram, Tamil Nadu

52

41

GJ-396-5

Premises of Trans Global, P. No: A-1-4311, Phase 4, GIDC, Vapi- Gujarat

52

42

GJ-396-6

Premises of Gamma Colours, P. No: 1302, Phase 3, GIDC Vapi

52

43

GJ-396-7

Bank of Bhil Khadi, Behind Hotel Safari, Near NH-No:8, Vapi

52

30

GJ-388-1

Salvav, Vapi, District Valsad, Gujarat Salva, Gujrat

52

119

MP-452-1

Deoguradiya (Munciple landfill ) Site , Indore

52

21

CG-495-2

BALCO, Korba

48

290

WB-712-1

Near Ghosh and Sarkar Weigh Bridge, Village Simla/Madpur, District-Hoogli

48

20

CG-495-1

Lal Ghat Risdi Area, nearM/s Balco Korba

48

314

WB-712-7

Near M/s Shivam Gases Ltd., Chakundi Industries Area, Dankuni Hooghli.

48

90

KA-560-16

Peenaya Industrial Estate ,II Stage Bengluru

48

91

KA-560-17

Peenaya Industrial Estate ,IV Stage Bengluru

52
52

48
125

MP-457-4

M/s Jayant Vitamin, Ratlam

32
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3

TS-502-1

Patancheru, Medak District , Andhra Pradesh

76

12

AS-781-3

Rangia, District-Kamrup, Assam

54

16

BR-800-1

Hathidah Khurd village, Mokama Block, Patna District, Bihar

62

17

CG-491-1

Bhilai steel plant, Chhattisgarh

66

21

CG-495-2

BALCO, Korba

23

GA-403-2

24

GJ-360-1

M/s Sunrise Zinc Ltd , Plot No. L-2 & M/S Nicomet Industries Ltd Plot no, L-15 ,19 & 20, Cunicolum Industrial Estate,
Punjim, Goa
Aji GIDC Industries Association Estate Rajkot

27

GJ-383-1

Larsen Chem,

28

GJ-383-2

Swastik Organic, survey no 93 paiki,Sabar Dairy Road,Piplodi

31

GJ-390-4

Effluent Channel Project Limited (ECPL) (Baroda Effluent Canal) Vadodara and Bharuch District

32

GJ-391-1

Hema Chemicals

33

GJ-392-2

J Point,( Effluent Discharge Point) Jambusar, District- Bharuch,

34

GJ-393-2

Ankleshwar Induatrial Estate ,GIDC Industrial Estate, Ankleshwar. Dist.Bharuch (Gujarat, India,Ankleshwar

40

GJ-396-4

TSDF site, GIDC-Vapi, District-Valsad

44

GJ-391-4

Gorwa Pond, Vadodara Gujarat,Behind Hema Chemicals, Nr.Samta Colony, Subhanpura Road,Vadodara

53

HR-122-2

Pace City-II, Sector 37, Gurgaon Haryana

59

HR-131-1

Prem Colony, Kundli Sonepat

76

61

HR-133-2

Sectors 25 & 29, Dyeing Industry, Panipat, Haryana

61

65

HP-173-2

, Housing Board Phase-III,Effluent Drain Baddi, Himachal Pradesh

58

79

JH-833-1

Roro hills Jharkhand

73

81

JH-833-2

Manikui -Chandil Swarnarekha River Polluted Site, Seraikella- Kharswan, Jharkhand

66

88

KA-560-15

Mavallipura Dumpsite, Yelahanka , Banglore

51

92

KA-560-2

Goripalya near Mysore Road, Bangalore, Karnataka. E-waste recycling in Bangalore, Karnataka

98

KA-560-8

Mangamanapalya Road, Hosur Road, Bangalore, Karnataka

69

99

KA-560-9

Peenya Industrial area, Bangalore, Karnataka

60

101

KA-571-1

Cauvery River, downstream Nanjangud, Mysore District, Karnataka

72

108

KL-628-1

Kalamukke Lake, Kochi

60

110

KL-683-1

Kuzhikandom Thodu (Creek), Kerala

87

111

KL-683-2

Ammanthuruthu- Karipadam

68

116

KL-686-1

Vadavathoor , Kottayam

56

120

MP-454-1

Indo Zinc, Plot-79, Sector -3, Pithampur, Dist-Dhar, Madhya Pradesh

57

121

MP-456-1

M/s Grasim Chemical, Grasim Nagar, Nagda, Madhya Pradesh

58

122

MP-457-1

Sajjan Chemicals -Plot No ; 54 E dosigoan Industrial area, Ratlam, Madhya Pradeh

73

123

MP-457-2

Sajjan chemical Pvt Ltd ( Plot No -61 B, Dosigaon Industrial Area, Ratlam)

72

124

MP-457-3

Sajjan chemical Pvt Ltd (Khandarwesa Mines, Near Nimali Village)

74

140

MH-400-5

Mithi River, Mumbai, Maharashtra

58

141

MH-400-6

Dahisar,Mumbai Suburban, Maharashtra

61

142

MH-431-1

Naregaon dumping site, Aurangabad city

60

146

ND-110-14

Okhla industrial area, New Delhi

68

148

ND-110-16

Gazipur landfill-site, Gazipur, Delhi

53

149

ND-110-17

Jhilmil Industrial Area , New Delhi

62

154

ND-110-20

Road side & in front of C-58/1, Essco Sanitations, National Capital Territory (Delhi) Wajirpur Industrial Area

155

ND-110-21

Badli Industrial Area, Delhi

55

163

ND-110-29

Mandoli&Seelampur E-Waste site East Delhi

86

172

OR-769-3

173

OR-754-1

RKL-III , ( In a low lying area in kalunga industrial estate near Kalinga Sponge industry, around 500 m away from
M/s Konark Chemicals and M/s Siddharth Chemicals)
Gypsum Pond -Paradip Phosphate & IFFCO, Paradip,Orissa

175

OR-757-1

Site KCL-I, , Inside the premises of M/s KCL near H2SO4 Tank

69

176

OR-757-2

Site KCL II, Inside the premises of M/s KCL near Gate, Mayurbhanj Orissa

69

177

OR-757-3

Site KCL III, ,Inside the premises of M/s KCL inside drier room, Mayurbhanj Orissa

69

178

OR-757-4

Site KCL IV, outside the premises of M/s KCL near Northern Boundary- Mayurbhanj Orissa

76

179

OR-757-5

Site KCL V, outside the premises of M/s KCL near main Gate; Mayurbhanj Orissa

68

180

OR-757-6

Site ECFC-I (Backside of the unit.) Mayurbhanj, Orissa

63

181

OR-757-7

Site ECFC-II ( Outside the Premises along the boundary wall)), Mayurbhanj, Orissa

63

182

OR-759-1

Site NALCO-I, M/sNational Aluminum Co. Products, Angul

66

183

OR-759-2

184

OR-759-3

Site OCL-I, ORICHEM abandoned site (inside the premises of M/s Orichem Ltd and also outside the boundary of
wall), Talcher, Orissa
Site NALCO-II,M/sNational Aluminum Co. Products, Angul

186

OR-759-4

Site NALCO-III,M/sNational Aluminum Co. Products, Angul

58

192

OR-761-1

Dumpsite JCL-I (Outside the Premises Of M/S Jayshree Chemicals Ltd Near Rushikulya River)
Jayashree Chemicals, Ganjam

51

46

B/2, Ganeshpura, Opp Janta Petrol Pump, Modasa Sabarkantha district- Gujarat

Unit II, Nandesari, Vadodara

59
66
46
50
63
71
68
64
66
61
61

58

61

58
55

54,1
68

193

194

OR-761-2

OR-761-3

Dumpsite JCL-II (Inside the Premises Of M/S Jayshree Chemicals Ltd )
Jayashree Chemicals, Ganjam
Dumpsite JCL-III ( (Outside the Premises Of M/S Jayshree Chemicals Ltd Near Rushikulya River))
Jayashree Chemicals, Ganjam

45

43

196

OR-768-1

Site INDAL-I (Located inside the unit premises of M/s Indian Aluminium Company Limited), Hirakud,Sambalpur

197

OR-768-2

Site INDAL-II (Located inside the unit premises of M/s Indian Aluminium Company Limited ), Hirakud, Sambalpur

198

OR-768-3

Site INDAL-III (Located outside the unit premises of M/s Indian Aluminium Company Limited), Hirakud, Sambalpur

200

OR-769-1

RKL-I (Inside The Premises Of M/S Lotus Chrome Chemicals)

201

OR-769-2

RKL-II (In Beldihi village along the play ground between Govt primary school & St. Georgia school)

202

OR-769-4

RKL-IV, inside the premises of M/S Siddharth Chemicals

67

203

PB-141-1

Buddha Nullah, Ludhiana, Punjab

70

204

PB-141-5

Tajpur road MSW Sumpsite, Ludhiana

73

205

PB-141-6

Hambran Road Msw DumpSite, Ludhiana

63

207

PB-144-2

PSIEC Leather Complex, Jalandhar, Punjab

70

208

PB-144-4

Basti Sheikh, Jalandhar

74

211

PB-148-1

Mahaluxmi OrgoChemical Industries, Nabha Road, Bhawanigarh, Sangrur

216

RJ-302-1

Amanishah nalla, Sanganer Indutrial Area, Jaipur

75

219

RJ-313-1

Village Bichhadi, Block Girva, Rajasthan

57

226

TN-607-1

Eachangadu, Cuddalore, Tamil Nadu,

73

227

TN-624-1

Kodaikanal ,Tamil Nadu

64

231

TN-632-1

TCCL, Ranipet , Tamilnadu

75

233

TN-632-3

Vanitec Limited (inside the premises of CETP) Vallayambattu, Vadiumbadi, Vellore, Tamilnadu

235

TN-640-1

Noyyal river ,Tirupur, Tamil Nadu

62

236

UP- 201-1

Sahibabad Industrial Area

50

239

UP-201-9

Lohia Nagar C Block, Ghaziabad

83

242

UP-204-1

Shakti Nagar, Aligarh

68

244

UP-208-12

Tejab Mill Campus, Anwarganj, Kanpur

75

247

UP-208-15

Khanchandrapuri, Rania Kanpur Dehat

64

249

UP-208-3

Nauriaya Kheda Kanpur

71

250

UP-208-4

Juhi Baburaiya (Rakhi Mandi), Kanpur

91

251

UP-208-5

Panki Industrial Area, Kanpur

47

252

UP-208-6

Shivnathpura, Rania , (Kanpur Dehat) Ramabai Ngar, Kanpur, Uttar Pradesh

79

261

UP-226-1

Chakar Village Chinhat, Lucknow

52

263

UP-226-3

Uttardhauna, Chinhat Block, Lucknow

57

264

UP-226-6

Dewa Road, Lucknow (Palhauri Village, Deva Road, Chinhat, Lucknow)

51

265

UP-231-1

Kanoria Chemical Renukoot ,Renukoot, Sonebhadra, Uttar Pradesh

65

271

UP-250-1

Barnawa Village, Baghpat, District Meerut (Confluence point of Kali River & Hindon River)

62

272

UP-250-2

Jaibheem Nagar, Ward No. 5, Meerut

57

275

UP-283-1

Firozabad

61

283

UK-249-2

Ibrahimpur Village, Bhadarabad, Haridwar District, Uttarakhand

52

287

WB-701-2

Tiljala, Picnic Gardens, Kolkata

72

288

WB-711-1

Nibra Indusrial Area,Howrah, West Bengal

301

WB-712-2

310

WB-712-3

Delhi Road, Near Shivang Trexium Pvt. Ltd. & Shree Balaji Veneers Pvt. Ltd. Netaji More, Dist. Hooghli (HW site 3 in
NPC report from 2006)
Near minu weigh bridge, Delhi Road (100 mt from Netaji More) Near Dhaba, Dist. Hooghli

57
48
55
54
79

69

75

68
62
62
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250

UP-208-4

Juhi Baburaiya (Rakhi Mandi), Kanpur

91

110

KL-683-1

Kuzhikandom Thodu (Creek), Kerala

87

163

ND-110-29

Mandoli&Seelampur E-Waste site East Delhi

86

239

UP-201-9

Lohia Nagar C Block, Ghaziabad

83

201

OR-769-2

RKL-II (In Beldihi village along the play ground between Govt primary school & St. Georgia school)

252

UP-208-6

Shivnathpura, Rania , (Kanpur Dehat) Ramabai Ngar, Kanpur, Uttar Pradesh

79

3

TS-502-1

Patancheru, Medak District , Andhra Pradesh

76

59

HR-131-1

Prem Colony, Kundli Sonepat

76

178

OR-757-4

Site KCL IV, outside the premises of M/s KCL near Northern Boundary- Mayurbhanj Orissa

76

233

TN-632-3

Vanitec Limited (inside the premises of CETP) Vallayambattu, Vadiumbadi, Vellore, Tamilnadu

216

RJ-302-1

Amanishah nalla, Sanganer Indutrial Area, Jaipur

75

244

UP-208-12

Tejab Mill Campus, Anwarganj, Kanpur

75

231

TN-632-1

TCCL, Ranipet , Tamilnadu

75

124

MP-457-3

Sajjan chemical Pvt Ltd (Khandarwesa Mines, Near Nimali Village)

74

208

PB-144-4

Basti Sheikh, Jalandhar

74

79

JH-833-1

Roro hills Jharkhand

73

204

PB-141-5

Tajpur road MSW Sumpsite, Ludhiana

73

226

TN-607-1

Eachangadu, Cuddalore, Tamil Nadu,

73

122

MP-457-1

Sajjan Chemicals -Plot No ; 54 E dosigoan Industrial area, Ratlam, Madhya Pradeh

73

101

KA-571-1

Cauvery River, downstream Nanjangud, Mysore District, Karnataka

72

287

WB-701-2

Tiljala, Picnic Gardens, Kolkata

72

123

MP-457-2

Sajjan chemical Pvt Ltd ( Plot No -61 B, Dosigaon Industrial Area, Ratlam)

72

32

GJ-391-1

Hema Chemicals

71

249

UP-208-3

Nauriaya Kheda Kanpur

71

203

PB-141-1

Buddha Nullah, Ludhiana, Punjab

70

207

PB-144-2

PSIEC Leather Complex, Jalandhar, Punjab

70

175

OR-757-1

Site KCL-I, , Inside the premises of M/s KCL near H2SO4 Tank

69

176

OR-757-2

Site KCL II, Inside the premises of M/s KCL near Gate, Mayurbhanj Orissa

69

177

OR-757-3

Site KCL III, ,Inside the premises of M/s KCL inside drier room, Mayurbhanj Orissa

69

98

KA-560-8

Mangamanapalya Road, Hosur Road, Bangalore, Karnataka

69

211

PB-148-1

Mahaluxmi OrgoChemical Industries, Nabha Road, Bhawanigarh, Sangrur

Unit II, Nandesari, Vadodara

79

75

69

33

GJ-392-2

J Point,( Effluent Discharge Point) Jambusar, District- Bharuch,

68

111

KL-683-2

Ammanthuruthu- Karipadam

68

146

ND-110-14

Okhla industrial area, New Delhi

68

179

OR-757-5

Site KCL V, outside the premises of M/s KCL near main Gate; Mayurbhanj Orissa

68

242

UP-204-1

Shakti Nagar, Aligarh

68

288

WB-711-1

Nibra Indusrial Area,Howrah, West Bengal

68

184

OR-759-3

Site NALCO-II,M/sNational Aluminum Co. Products, Angul

68

202

OR-769-4

RKL-IV, inside the premises of M/S Siddharth Chemicals

67

17

CG-491-1

Bhilai steel plant, Chhattisgarh

66

24

GJ-360-1

Aji GIDC Industries Association Estate Rajkot

66

81

JH-833-2

Manikui -Chandil Swarnarekha River Polluted Site, Seraikella- Kharswan, Jharkhand

66

182

OR-759-1

Site NALCO-I, M/sNational Aluminum Co. Products, Angul

66

40

GJ-396-4

TSDF site, GIDC-Vapi, District-Valsad

66

265

UP-231-1

Kanoria Chemical Renukoot ,Renukoot, Sonebhadra, Uttar Pradesh

65

34

GJ-393-2

Ankleshwar Induatrial Estate ,GIDC Industrial Estate, Ankleshwar. Dist.Bharuch (Gujarat, India,Ankleshwar

227

TN-624-1

Kodaikanal ,Tamil Nadu

64

247

UP-208-15

Khanchandrapuri, Rania Kanpur Dehat

64

31

GJ-390-4

Effluent Channel Project Limited (ECPL) (Baroda Effluent Canal) Vadodara and Bharuch District

181

OR-757-7

Site ECFC-II ( Outside the Premises along the boundary wall)), Mayurbhanj, Orissa

63

205

PB-141-6

Hambran Road Msw DumpSite, Ludhiana

63

180

OR-757-6

Site ECFC-I (Backside of the unit.) Mayurbhanj, Orissa

63

149

ND-110-17

Jhilmil Industrial Area , New Delhi

62

235

TN-640-1

Noyyal river ,Tirupur, Tamil Nadu

62

271

UP-250-1

Barnawa Village, Baghpat, District Meerut (Confluence point of Kali River & Hindon River)

301

WB-712-2

310

WB-712-3

Delhi Road, Near Shivang Trexium Pvt. Ltd. & Shree Balaji Veneers Pvt. Ltd. Netaji More, Dist. Hooghli (HW site 3 in
NPC report from 2006)
Near minu weigh bridge, Delhi Road (100 mt from Netaji More) Near Dhaba, Dist. Hooghli

16

BR-800-1

Hathidah Khurd village, Mokama Block, Patna District, Bihar

44

GJ-391-4

Gorwa Pond, Vadodara Gujarat,Behind Hema Chemicals, Nr.Samta Colony, Subhanpura Road,Vadodara

53

HR-122-2

Pace City-II, Sector 37, Gurgaon Haryana

61

HR-133-2

Sectors 25 & 29, Dyeing Industry, Panipat, Haryana

64

63

62
62
62
62
61
61
61

154

ND-110-20

Road side & in front of C-58/1, Essco Sanitations, National Capital Territory (Delhi) Wajirpur Industrial Area

275

UP-283-1

Firozabad

61

141

MH-400-6

Dahisar,Mumbai Suburban, Maharashtra

61

108

KL-628-1

Kalamukke Lake, Kochi

60

99

KA-560-9

Peenya Industrial area, Bangalore, Karnataka

60

142

MH-431-1

Naregaon dumping site, Aurangabad city

60

23

GA-403-2

65

HP-173-2

M/s Sunrise Zinc Ltd , Plot No. L-2 & M/S Nicomet Industries Ltd Plot no, L-15 ,19 & 20, Cunicolum Industrial Estate,
Punjim, Goa
, Housing Board Phase-III,Effluent Drain Baddi, Himachal Pradesh

92

KA-560-2

Goripalya near Mysore Road, Bangalore, Karnataka. E-waste recycling in Bangalore, Karnataka

121

MP-456-1

M/s Grasim Chemical, Grasim Nagar, Nagda, Madhya Pradesh

140

MH-400-5

Mithi River, Mumbai, Maharashtra

172

OR-769-3

186

OR-759-4

RKL-III , ( In a low lying area in kalunga industrial estate near Kalinga Sponge industry, around 500 m away from
M/s Konark Chemicals and M/s Siddharth Chemicals)
Site NALCO-III,M/sNational Aluminum Co. Products, Angul

263

UP-226-3

Uttardhauna, Chinhat Block, Lucknow

57

272

UP-250-2

Jaibheem Nagar, Ward No. 5, Meerut

57

120

MP-454-1

Indo Zinc, Plot-79, Sector -3, Pithampur, Dist-Dhar, Madhya Pradesh

57

196

OR-768-1

Site INDAL-I (Located inside the unit premises of M/s Indian Aluminium Company Limited), Hirakud,Sambalpur

219

RJ-313-1

Village Bichhadi, Block Girva, Rajasthan

57

116

KL-686-1

Vadavathoor , Kottayam

56

155

ND-110-21

Badli Industrial Area, Delhi

55

173

OR-754-1

Gypsum Pond -Paradip Phosphate & IFFCO, Paradip,Orissa

55

198

OR-768-3

Site INDAL-III (Located outside the unit premises of M/s Indian Aluminium Company Limited), Hirakud, Sambalpur

200

OR-769-1

RKL-I (Inside The Premises Of M/S Lotus Chrome Chemicals)

183

OR-759-2

12

AS-781-3

Site OCL-I, ORICHEM abandoned site (inside the premises of M/s Orichem Ltd and also outside the boundary of
wall), Talcher, Orissa
Rangia, District-Kamrup, Assam

148

ND-110-16

Gazipur landfill-site, Gazipur, Delhi

53

261

UP-226-1

Chakar Village Chinhat, Lucknow

52

283

UK-249-2

Ibrahimpur Village, Bhadarabad, Haridwar District, Uttarakhand

52

88

KA-560-15

Mavallipura Dumpsite, Yelahanka , Banglore

51

264

UP-226-6

Dewa Road, Lucknow (Palhauri Village, Deva Road, Chinhat, Lucknow)

51

192

OR-761-1

Dumpsite JCL-I (Outside the Premises Of M/S Jayshree Chemicals Ltd Near Rushikulya River)
Jayashree Chemicals, Ganjam

51

61

59
58
58
58
58
58
58

57

55
54
54,1
54

28

GJ-383-2

Swastik Organic, survey no 93 paiki,Sabar Dairy Road,Piplodi

50

236

UP- 201-1

Sahibabad Industrial Area

50

197

OR-768-2

Site INDAL-II (Located inside the unit premises of M/s Indian Aluminium Company Limited ), Hirakud, Sambalpur

251

UP-208-5

Panki Industrial Area, Kanpur

21

CG-495-2

BALCO, Korba

27

GJ-383-1

Larsen Chem,

193

OR-761-2

Dumpsite JCL-II (Inside the Premises Of M/S Jayshree Chemicals Ltd )
Jayashree Chemicals, Ganjam

194

OR-761-3

48
47
46

B/2, Ganeshpura, Opp Janta Petrol Pump, Modasa Sabarkantha district- Gujarat

Dumpsite JCL-III ( (Outside the Premises Of M/S Jayshree Chemicals Ltd Near Rushikulya River))
Jayashree Chemicals, Ganjam

46
45
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Introduction and Objective

The current Report provides the “Site Investigation Protocol” for the project
Inventory and Mapping of Probably Contaminated Sites In India, which was
awarded by the Ministry of Environment and Forest to a Consortium consisting of
COWI as lead partner in association with KADAM, Witteveen+Bos and Tauw as
sub-consultants. The Project is funded by the World Bank (WB). Our work is
coordinated with the other two assignments of the National Programme for
Rehabilitation of Polluted Sites (NPRPS); Assignment 2: the Development of
Methodologies for NPRPS and Assignment 3: Development of National
Programme for Rehabilitation of Polluted Sites.
The site inspection is a field visit to observe the site and the potential sources of
contamination (on-site reconnaissance) and to undertake a perimeter survey of the
facility as well as a survey of the local site environs (off-site reconnaissance).
During this site inspection information is obtained to fill the gaps and the existing
available information is verified.
The Site Inspecton Protocol is a part of Task 2 in the project and has been used at
100 inspected sites in Task 4 of this assignment, see the relation between the
tasks shown in the figure below.

http://projects.cowiportal.com/ps/A019251/Documents/3 Project documents/Reports/Task 2 Approaches-Methodologies/Site Inspection Protocol SIP/Final Dec 2015/SIP Final 22 December 2015.doc
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The 14 step

In the National Program for Rehabilitation of Polluted Sites (NPRPS) of
Assignment 3 and the Guidance Document for Assessment and Remediation of
Contaminated Sites in India (Assignment 2), the entire process of intervention on a
contaminated site, from its earliest identification to post remediation measures, is
described in a sequence of 14 distinct steps. This set of steps covers all activities
that are performed in dealing with such a site. Wherever applicable, this Site
Inspection Protocol refers to these 14 steps.
The 14 steps are visualised in Figure 1-1. A more detailed description of the 14
steps is presented in our Task 2 Report.

Identification

Planning

Implementation

Post remediation

›

Step 1:
Identification of probably
contaminated sites

›

Step 5:
Remediation Investigation

›

›

Step 10:
Post remediation plan

›

›

›

Step 2:
Preliminary Investigation

Step 6:
Remediation Design, DPR

Step 8:
Implementation of
remediation

›

Step 11:
Post remediation action

›

›

Step 3:
Notification of polluted site

Step 9:
Approval of remediation
completion

Step 12:
Cost recovery

›

›

Step 4:
Priority list addition

Step 13:
Priority list deletion

›

Step 14:
Site reuse

Figure 1-1

Step 2

›

Step 7:
DPR approval and
financing

The 14 steps

The purpose of the Preliminary Investigation (Step 2) is to establish whether or not
a site should be regarded as a contaminated site. This Step 2 is divided into two
Steps: Preliminary Site Assessment (Step 2.1) and Preliminary Site Investigation
(Step 2.2).
The objective of the Preliminary Site Assessment (Step 2.1) is to focus, as quickly
as possible, on imminent threats to human health and/or the environment, to verify
if the site is a contaminated site. Step 2.1 includes a desk top study, a site
inspection with limited sampling and a brief reporting. Step 2.1 builds on
information obtained in Step 1 Identification of probably contaminated site, for the
specific sites assessed in Step 2.1.
The objective of the Preliminary Site Investigation (Step 2.2) is to identify all
sources of contamination and the relevant pathways linking them to the receptors
of concern. Step 2.2 includes planning of the investigation strategy, fieldwork with
soil and water sampling and analysis, and reporting. Step 2.2 builds on information
obtained in Step 2.1 Preliminary Site Assessment.
This Site Inspection Protocol is a guidance document for how to conduct
Step 2.1 (Preliminary assessment). With reference to the 14 steps process for
identification and assessment of contaminated sites, the frame for Step 2.1 can be
illustrated as in Figure 1-2.

http://projects.cowiportal.com/ps/A019251/Documents/3 Project documents/Reports/Task 2 Approaches-Methodologies/Site Inspection Protocol SIP/Final Dec 2015/SIP Final 22 December 2015.doc
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Figure 1-2

Site inspection

9

Structured process

A site inspection is carried out to verify the information of the desk study including
a field visit to visually observe the site and its environs and to collect additional
information to supplement the initial assessment under Task 1 (Step 1).
The overall approach for the Site Inspection is to gather information to set up a
Conceptual Site Model (CSM). Such a model is developed by integrating as much
relevant information on the contaminant situation as possible. This helps to
understand the mechanics of the site, and may result in an image like the one in
Figure 1-3.

http://projects.cowiportal.com/ps/A019251/Documents/3 Project documents/Reports/Task 2 Approaches-Methodologies/Site Inspection Protocol SIP/Final Dec 2015/SIP Final 22 December 2015.doc
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Figure 1-3

Conceptual site model

The CSM is based on the ‘Source – Pathway – Receptor’ approach (SPR), see
definition below.
Source – Pathway – Receptor
Source:
An area where a hazardous substance may have been deposited, stored, disposed, or placed. Also,
soil that may have become contaminated as a result of hazardous substance migration. In general,
however, the volumes of air, groundwater, surface water, and surface water sediments that may have
become contaminated through migration are not considered sources.
Pathway:
The environmental medium through which a hazardous substance may threaten receptors. The
migration and threat potential through the groundwater, surface water, air, and soil exposure
pathways is assessed.
Receptor:
A physical or environmental receptor that is within the receptor distance limit for a particular pathway.
Receptors may include wells and surface water intakes supplying drinking water, fisheries, sensitive
environments, and resources.

The site investigation includes:

›

On-site reconnaissance: This gives the opportunity to visually observe the site
and the sources.

›

Off-site reconnaissance: An off-site reconnaissance typically includes a
perimeter survey of the facility and a local site environs survey.

http://projects.cowiportal.com/ps/A019251/Documents/3 Project documents/Reports/Task 2 Approaches-Methodologies/Site Inspection Protocol SIP/Final Dec 2015/SIP Final 22 December 2015.doc
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Responsible Parties

11

›

Limited sampling: at the locations where main sources of contamination and
relevant pathways to possible affected receptors are expected, limited
sampling and testing is carried out.

›

The results are compared with the Screening and Response levels and a
conclusion is drawn as to whether or not the site should be regarded as a
contaminated site. Recommendations on the necessity to carry out preliminary
site investigation (Step 2.2) and specific aims of that investigation are
presented.

›

Reporting of results of the preliminary site assessment and review of the
report.

This activity is typically carried out by technical specialists from the specialized
agency/consultant appointed to carry out the preliminary investigation. The work
should be supervised by a senior colleague, and close cooperation with the
competent authority is necessary to collect important information during the desk
study and to prepare the site inspection and sampling.
The team involved should demonstrate in-depth knowledge and experience in the
assessment of contaminated sites, including interpretation of topographic and
geological maps and reports. The field work team should have relevant expertise,
experience and skills for the site inspection and sampling. The laboratory work has
to be carried out by an accredited laboratory.
The guidance for conducting a Site Inspection is described in the following
chapters.

http://projects.cowiportal.com/ps/A019251/Documents/3 Project documents/Reports/Task 2 Approaches-Methodologies/Site Inspection Protocol SIP/Final Dec 2015/SIP Final 22 December 2015.doc
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2

Preparation before site inspection

Before visiting a site the following preparations must be made.

Step 1 Arrange access
Coordinate your site visit with the project coordinator to make sure access to the
site is arranged. Identify a local contact or guide. Discuss any potential health and
safety issues with regard to the site.

Step 2 Make arrangement with important stakeholders
Try to make arrangement with important stakeholders (e.g. Site owner/operater,
Key State/Municipal officials, Key NGO Agency, Local Health Facility Director).

Step 3 Review the site and make a work plan
To prepare for the site reconnaissance, review what is known about the site and
what remains unknown according to the Data Sheet in Task 1 (see example of
completed Data Sheet in Appendix E).
Review the results of the desk study which is carried out in Step 1 of the 14 steps
as described in Section 1 in the Guidance Document of the Assignment 2,
Methodologies for the NPRPS, Volume Volume II-1-a (Petition format) and in
Volume II-1-b (Checklist).
Of special interest is information about previous investigations at the site to see if
there are available and reliable data available, primary data which can be used in
the assessment of the site. Sampling points (on site/off site) should be marked on
a map and primary data should be illustrated in a table. The below points should be
considered when assessing existing primary data:

›
›
›
›
›
›
›

Determine what data are available;
Evaluate purpose and scope of previous investigations;
Review sampling locations, dates, depths, and sample descriptions;
Evaluate the sampling results and hazardous substance concentrations;
Review field preparation and collection techniques for previous samples;
Review available laboratory documentation;
Assess usability of previous primary data.

http://projects.cowiportal.com/ps/A019251/Documents/3 Project documents/Reports/Task 2 Approaches-Methodologies/Site Inspection Protocol SIP/Final Dec 2015/SIP Final 22 December 2015.doc
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The available reviewed information and the newly collected information can be
summarised in a table, and information gaps should be indicated before the site
inspection is carried out (reference to Appendix F in the SIP and Appendix E
Section 2 SIP Form: Overall assessment of data and data gaps).
Examine available maps, such as from Google Maps, Google Earth, Bing Maps or
government sources, to familiarize yourself with the area and key features such as
the locations of roads, residential areas, industrial or mining areas and water
bodies. Look for sampling data from other research projects.
Based on all the compiled information, a work plan should be made prior to the site
inspection. This work plan should include all reconnaissance activities and identify
the specific information to be collected e.g. sampling from drinking water wells,
noting the local hydrogeology, estimating the population at risk, interviews with
specific stakeholders (such as occupants, current or former owners, neighbours,
manager, employees and government officials) etc.

Step 4 Prepare your equipment
The following equipment is required:
› Camera (check batteries);
› Notepad, site review questionnaire and pen. Please take detailed notes;
› Map of the site (printed from Google Maps, Google Earth, Bing Maps or a
local map);
› GPS device;
› Personal protective equipment. If you need to purchase protective equipment,
please contact the coordinator of the survey team. Safety is very important. Be
careful and avoid potentially dangerous situations. See the Health and Safety
section for further information.

Step 5 Prepare sampling equipment
The following equipment is required:
› Something to collect samples (auger or shovel, spoon and bottle);
› Storage containers for samples (jars for soil, preserved bottles for water);
› A permanent pen to mark samples;
› A water pump with clean sampling hose or (disposable) bailers;
› Cool box to store samples.
Follow the sample protocol in Appendix A.
The samples should be tested in a laboratory to assess the levels of
contamination. Laboratories should operate in accordance with specific
accreditation criteria (refer to Checklist prequalification for site investigation,
Development of Methodologies for NPRPS, Guidance Document, Volume II-2.1-a).

http://projects.cowiportal.com/ps/A019251/Documents/3 Project documents/Reports/Task 2 Approaches-Methodologies/Site Inspection Protocol SIP/Final Dec 2015/SIP Final 22 December 2015.doc
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3

Health and safety guidelines

3.1

Introduction

This Chapter provides an overview of the health and safety guidelines which
should be followed before, during and after the site visits by people involved.
Before each site visit the coordinator of the team must:
› evaluate potential health and safety hazards;
› identify appropriate controls and precautions to eliminate or reduce risks;
› brief other involved parties coming to the site on general and any specific
health and safety requirements.

3.2

Risk screening

Before conducting a site visit, the coordinator and the team itself must identify the
potential hazards that they may encounter at the site. The different types of
potential hazards are included in Table 3-1.
Table 3-1

Potential hazards

Type of hazard

Examples

Notes

Chemical hazard

Chemical pollutants
present at the site

Awareness of the presence of hazardous waste and
pollutants is very important. Review previous studies or
publications related the area, identify potential sources

Physical hazard

Noise, slips, falls, climate
conditions, sharps and
needles from hospital
wastes

Take into account the layout and state of the site,
particularly any holes, excavations, buildings etc. Attention
should be paid to expected local weather

Biological hazard

Bacteria, viruses,
parasites, animal bites,

Awareness of the presence of dangerous animals (e.g.
snakes, scorpions) is very important. Sewage water and
dead animals are a source for pathogens and bacteria

hospital waste (blood and
other body fluids,
bandages, etc.)

http://projects.cowiportal.com/ps/A019251/Documents/3 Project documents/Reports/Task 2 Approaches-Methodologies/Site Inspection Protocol SIP/Final Dec 2015/SIP Final 22 December 2015.doc
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Once hazards have been identified, the coordinator of the team must estimate the
probability that the expected extent of exposure to the identified hazards will put
the inspection team at significant risk. The principal pathways of exposure at
contaminated sites are normally ingestion, inhalation and direct contact, but other
possible exposures should be considered.
In addition, the coordinator of the team must determine what measures the team
must take to reduce the probability that the exposure to these hazards will cause
injury or endanger wellbeing (such as wearing personal protective equipment, etc.).
N.B. Sites with radioactive waste or possible radiation exposures are excluded
from site visits because these sites require specific health and safety measures.

3.3

Personal protection equipment (PPE)

The inspection team must have access to essential personal protective equipment
(PPE). The coordinator of the team must identify and check the correct use of
appropriate PPE during site visits.
Basic equipment includes:

›

›
›

›

›

Boots (closed shoes are required – open toe shoes are not allowed); Its
recommendated to use footwear (shoes, boots, wellingtons) according to e.g.
European S3 standard (200 joule toe cap protection, fully enclosed heel,
antistatic properties, energy absorption of seat region, water penetration and
water absorption resistance, sole penetration resistance, cleated outsole,
http://en.wikipedia.org/wiki/Steel-toe_boot) . Especially on waste dumpsites,
mining tips and scrapyards, sole penetration resistance is essential. Also,
boots above ankle height reduce snake bite risk by approximately 90%;
Protective clothing such as pants with long legs and long-sleeved shirts are
required;
Dust mask must be worn whenever there is potential exposure to (hazardous)
dust; Reference to suitable mask types, e.g. as published by Draeger (see 1
e.g.
http://www.draeger.ae/media/10/03/67/10036736/filter_selection_guide_br_90
46529_en.pdf , p. 6).
Goggles or safety glasses must be worn whenever there is the presence of
particles in the air that may damage the eyes (for example, significant
amounts of dust) or when there is the risk of splash or splatter of
contaminated substances;
Gloves, if touching, picking up or sampling of any material, soil or water.

Other PPE may be identified as relevant to a specific site. PPE should be
inspected before every site visit and be cleaned, repaired or replaced if needed.
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3.4

Site visit

Before starting each new day of site inspections, a toolbox meeting is given by the
coordinator of the team. During these toolbox meetings, safety procedures will be
explained to each member of the field team.
During the site visit the team must:

›
›
›
›
›
›
›

Wear appropriate PPE (see above);
Wash hands before eating anything (even if gloves are worn during the visit);
Not enter confined areas. These are areas large enough for a person to enter,
but with limited ventilation and/or limited or restricted means of entry or exit;
Be cautious in areas that may be slippery due to water, mud, steep slopes,
etc.;
Be cautious if using ladders or stairways that may be unsafe;
Be cautious in elevated areas;
Be aware that hazardous material and toxic contamination may look harmless.
Allways, take precautions.

Touching or any contact with human and animal fluids and waste, or dead animals,
should be avoided during site visits. Bacteria, viruses, parasites can be present in
human and animal fluids and waste such as blood, faeces and urine.
After the site visit the team must:

›

Wash hands and face before eating anything;

›

Change from working clothes and shoes. Take showers before entering into
close contact with other people, particularly pregnant women and/or children;

›

Clean shoes to remove any mud or soil on them, wear gloves during the
cleaning and make sure that the removed soil is collected and disposed of
properly or is left at the site;

›

Wash clothing before wearing again.

Communicate lessons learned during the site visits to the coordinators from the
other teams to prevent future incidents.
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Existing and general information

Before you start your site investigation, first complete the Data Sheet in Appendix F
as well as possible by conducting a desk research..
Make use of internet, Google Earth, the Black Smith Institute inventory (if available)
and other sources.
Based on this desk study establish:

›

Evaluation of existing data e.g. existing primary data (see Appendix F);

›

Assessment of important data gaps which must be obtained in the Site
Inspection;

›

Assessment of CosC and which contaminants to analyse (based on industry
type and available information);

›

Initial assessment of samples to be taken, e.g. samples in a known source
area or from a drinking water tube/surface water body;

›

Identify focus points for Site Inspection e.g. drinking water wells,
hydrogeology, population at risc, interview with specific stakeholder etc.

Fill in the following table before your site visit. Use and verify the information
available in the Data Sheet.
Data
sheet
no. #
1.

General Site Information

1.0

State Name

1.1
1.2

ID number (State-district-xx)
Site Name

1.3

Address (Street, Street number, postal code)

1.4

GPS coordinates /and elevation (x, y coordinates of the corners

Location of coordinates is shown on map in

of perimeter) - (The coordinates should be written in Geographic

section 6

latitude and longitude (North and East) for use in India
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Data
sheet
no. #
throughout the report) (add more points if required)
1.4.1/

1

X:
Y:

1.4.2
2

X:
Y:

3

X:
Y:

4

X:
Y:

1.4.3

Altitude (m above sea level)

1.6.1

Who is the current owner (name and address)

1.6.2

Who was the previous owner (name and address)

1.6.3

What is the current status of contact with owner
1=Owner known and in communication with
regulator; 2=Owner known but not
available/communicating; 3=Owner not known
Site Access (yes/no, any restrictions?). Will the Consultant have
access to the site for field investigations
Contact person
Phone number
What are the available dates / hours to visit the site?
Are safety measures required by the owner of the site? If so,
which safety measures? Are there any known dangers which a
visitor should be aware of like unstable buildings and structures,
toxic liquids, holes etc.).
Is there a permission to visit / investigate the whole site?

1.10

Historical review and overall Site description

+

Describe historical information about the site (industrial activities,

1.11

including maps of features of these sites e.g., production area,
storage area, underground storage tanks, information on
reported spills/dumping etc.
Give an overall description of the site including a clear description
of the type of site e.g.:
i) is the site a point site with former or ongoing industrial
activities on the site;
ii) is the site an industrial area (with cluster of industries = Area
Site) with no clear source of contamination);
iii) is the site an area (e.g. waste land/water body/habitation
area) where contamination has been spread via effluent or
dumping of waste from an industry (or number of industries)
which is placed outside the site boundary.
Specify if there are any uncertainties with the Site Definition.

1.16

Extend of data available (if any).
A=Almost no information; B=Desk top study
performed but no primary data; C=Site
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Data
sheet
no. #
investigations performed an primary data
available; D=Ongoing remediation; E=Other
(specify).
1.17

Previous or ongoing remediation activities (if any)

2.

Source of contamination and waste characteristics

2.7.1

Give a brief summary of previous investigations performed at the
site and in the vicinity (if any). Describe results of soil, air,
groundwater and surface water on/off the site (if any). Analysis
results should be included. For soil analysis max concentrations in
should be reported if possible distinguish between top soil and
deeper soil contamination. Depth must always be specified. For
groundwater data depth of sample should be reported.

2.7.2

Compare primary data with SSLs and Response Levels.
Calculate the over standard ratio of the maximum concentration
level compared to the screening value.

3.

Groundwater use and characteristics

3.1

Geology at the site. Give an overall description.

Broad description of the typical stratigraphical
sequences from topsoil to deepest aquifer. Based
on earlier studies and / or general knowledge.
3.2.1

Hydrogeology - Overall description.

Describe the depth of aquifers which is relevant
for migration of contamination and drinking
water/irrigation. The aquifers can be
secondary/shallow aquifers and deeper aquifers
(primary aquifers). Also, describe soil type of
aquifers (sand, clay, bedrock, other) based on
earlier studies and / or general knowledge.
3.2.2

Hydrogeology - Groundwater flow direction
Describe direction for each aquifer(if any
information).

10.

Overall Location and site description
#: refer to category in Data Sheet
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4.1

Overall assessment of data and data gaps
(assessed before Site Inspection)

Item
Assessment of available data (e.g. analytical results).
Can existing data be used to assess present
contamination at the site?
What are the Chemicals of Concern (CoCs)?
What are the data gaps?
(Description of site, location of site, etc.)
Give an initial assessment of the samples to be
taken (soil, groundwater, surface water, other?)
What are the focus points during the Site
inspection?
Identify important stakeholders who should
participate in the Site Inspection
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On site reconnaissance

Fill in the following table during your site visit based on interview of the contact
person and own observations. Verify the information as is available in the
Database.
Take photographs of all relevant observations. In some cases, a photograph is
obligatory.
Provide any obtained additional relevant information which cannot be filled into the
table with site ID and data number corresponding with the table.
Date and time of site visit
...
Site investigation conducted by
...
....
Spoken with
...
...
Weather conditions during visit
...

Data
sheet
no.
1. #

General site information

1.15

Operational status
1 = Active/ongoing; 2 = Closed; 3 = Abandoned; 4 = Other (specify)

1.5.1

What is the current land use?

…

1.5.2

What was the previous land

…
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Data
sheet
no.
use?
1.5.3

What is the future land use

…

(planned)
1 = Agricultural land; 2 = Waste land; 3 = Water bodies; 4 = Forests; 5 = Habitation settlement
(Residential/School/Kindergarten); 6 = Commercial; 7 = Industrial, 8 = Mixed (to be specified for
each case) and 9 = Other (to be specified in each case)
1.7

Name(s) of polluter(s)
E.g. Name and address of industry, institution or person who caused the contamination

1.8

Approximate area of site (m2)

…

m2

Built-up area (m2 or

…

%

…

%

…

%

percentage of total)
Paved area (m2 or percentage
of total)
Non-paved area (m2 or
percentage of total)
1.9

Topography
1 = Water; 2 = Plains; 3 = Mountains; 4 = Hills; 5 = Any other (specify)

1.10

Type of site
1 = “Point”site (single industry/dumpsite); 2 = ”Area”site(Industrial area or estate (cluster); 3 =
Any other (specify)

1.12

Industry type (which have

...

caused contamination)
(select from Basetable 4 of the Data sheet in Annex F)
1.13

Period of

…

operation/contamination
(year)

Enter period of operation (from – to)
Period of contamination (from – to) based on available information

1.14

Is the site classified before or
after the development of HW
rules in 1989 (Before / After)

2.

Source of contamination and waste characteristics
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Data
sheet
no.
Are there dump sites present?

yes / no

….

Describe

2.1.1

Physically state of waste as
deposited
1 = Solid, 2 = Sludge, 3 = Powder, 4 = Liquid, 5 = Gas, 6 = unknown, 7 = Any other (specify)

2.1.2

Origin of the deposit
1 = dump, 2 = leakage, 3 = fluviatile deposit (sediment), 4 = areal deposit, 5 = storage, 6 = Effluent
(wastewater) 7 = Any other (specify)

2.1.3

Position in soil/effluent
1 = On the surface; 2 = In the soil; 3 = In effluent (wastewater); 4 = Any other (specify)

2.1.4

Is there visual contamination
Describe visual contamination in soil; groundwater; surface water; effluent

2.1.5
Is there vegetation stress
Describe any sign of vegetation stress
2.1.6
Area of contaminated soil
Area of the above source or area of HW deposited
2.1.7
Volumen of contaminated soil
m3 / mt (source in soil or HW deposited)
2.1.8
2.1.9

Is the source area delineated

Area of contaminated
groundwater

2.2

If plume is delineated assess the area of the plume (lengt (m), widht (m) area (m2)

Type of contamination
according to definition from
MoeF

1 = Effluent; 2 = Air; 3 = Municipal Solid Waste; 4 = Bio-medical Waste; 5 = Hazardous Waste; 6 =
Ship Break Waste; 7 = Any other (specify)

2.3

"Industrial processes" which

...

caused the contamination
(According to Base table 5 of
the Data sheet in Annex F)
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Data
sheet
no.
2.4
Type of hazardous waste

According to Hazardous Wastes (Management, Handling and Transboundary Movement) Rules,
2008.) - select from Basetable 6 of the Data sheet in Annex F

2.5

Hazardous Waste Constituents
According to Hazardous Wastes (Management, Handling and Transboundary Movement) Rules,
2008.) - select from Basetable 7 4 of the Data sheet in Annex F

2.6

What are the COC's?

...

(use UBI Appendix C)
What potential sources of

….

contamination are present?
Quantify as much as possible
(area and/or volume) Describe
Are there storage tanks

yes / no

present at the site? Specify

... (number)

sub surface / on

content

surface / both

number, sub surface or on
surface, content (chemical)
(If specification is available,
please add)
Is there visible soil

yes / no

contamination present?
What is the level (intensity) of

Take 1 to 2 samples of most
contaminated sites

low / medium / high impact

Take photo

visible soil contamination?
What is the scale of visible soil

< 10% / 10 - 50% / >50%

contamination? (percentage of
total site size)
Are the buildings visibly

yes / no / NA

contaminated?
What is the level (intensity) of

low / medium / high impact

the building/ infrastructure

/ NA

Take photo

visible contamination?
What is the scale of the visible

< 10% / 10 - 50% / >50% /

building/ infrastructure

NA

contamination? (percentage of
total buildings/ infrastructure)
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Data
sheet
no.
Are there materials present
which might contain asbestos?
(corrugated roofing panels
Is the present contamination

hot spot / diffuse / both / none

local (hot spot) or diffuse?
3.

Groundwater use and characteristics

3.2.3

Hydrogeology - Depth to water
table (m below subsurface,
use wet season estimate).

Describe the depth to the water table for each aquifer. Based on local knowledge or information
from Ground water Authorities or data from Site Inspection

3.3

Current and future expected
use of any aquifer for
groundwater use

3.4

Describe current and future planned use of any aquifer

Is the site within a
groundwater recharge zone
1 = Area with special drinking water interest (i.e. major aquifer/potable water supply)
2 = Areas with drinking water interest (aquifer with major aquifer potential)
3 = Areas with borderline drinking water interest (minor aquifer/ non potable water
Are there groundwater wells

yes / no

consumption / domestic / industrial

Take photo

yes / no / NA

...

Take sample

present on site? If so what use
(consumption / domestic /
industrial), what yield?
Are there indications of
groundwater pollution; e.g.
smelling wells.
If yes, what is the level
(intensity) of groundwater
contamination (if noticeable)?
4.

Surface water use and characteristics

4.1

Any drainage system (run off

…

system) on site
General description of (drain, trenches, streams) or streams at the site which can transport the
contamination outside the premise to surface water bodies
4.3

Type of Surface water Body
1 = Pond (less than 1 hectare), 2 =
Small lake (1-10 hectares), 3 = Large lake (more than 10 hectares), 4 = Small river/stream, 5 =
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Data
sheet
no.
Large river, 6 = Wetland, 7 = Other (specify if possible)
4.4

Any sensitive use of surface
water
1 = Drinking Water, 2 = Irrigation, 3 = Use in commercial food production, 4 = Water recreational
area (e.g. bathing, marina), 5 = Fishing, 6 = Other (specify if possible)

4.6

Are there signs of flooding?

yes / no

…

Describe

If so, what is the water table

... m - ssl

to the surrounding surface? (m
below ssl)
Is there any discharge to the

yes / no / NA

…

Take photo

surface water visible? Describe
Take sample
Is the surface water visibly

yes / no / NA

…

Take photo

contaminated? Describe

5.

Soil exposure characteristics

5.1.1

Access to the site from local
communities
1 = Site secured and access controlled 2 = Site not secured but access limited 3 = Open site with
regular public activity, 4 = Other (specify)

5.1.2

Is there inhabitation on the

yes / no

… (number)

...

Remarks: ..

… (number)

site? If so how many people?
How many children?
5.1.3

How many workers are
working on site? (Number)

5.1.4

Specify other activities if any

…

Is there agricultural use at the

yes / no

…

site (crop growing / keeping of
domestic stock)? Describe
6.

Air exposure characteristics

6.1

What are the prevailing wind

N / NE / E / SE / S / SW / W / NW / unknown

directions?
Is there a noticeable (smell)

yes / no

…

/bad air quality at the site?
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Data
sheet
no.
Dust visible? Describe
#: refer to category in Data Sheet
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6

Off site reconnaissance

After the site visit ,make a tour around the site to assess the environmental impact
on the surroundings. Fill in the table below based on your observations and
possible interviews with local people.
Verify the information as is available in the Database.
Take photographs of all striking and relevant observations. In some cases, a
photograph is obligatory.
Provide any obtained additional information which cannot be filled into the table
with site ID and data number corresponding with the table.
Data
sheet
No #
3.

Groundwater use and characteristics
Are there groundwater wells

yes / no

consumption / domestic use / industrial

Take photo

present? If so what use

3.5.1

(consumption / domestic /

Take sample if notice-

industrial).

able pollution is present

Private wells (distances to

... meters

... (number)

... meters

... (number)

nearest well and approximate
number of wells within 1 km
from the site)
3.5.2

Public wells (distances to
nearest well and number of
wells within 1 km from the
site)

4.

Surface water use and characteristics
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Any drainage system (run off
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…

system) outside the site
General description of (drain, trenches, streams) or streams at the site which can transport the
contamination outside the premises to surface water bodies
4.2

Name and distance to nearest
surface water body (m)

4.3

Type of Surface water Body
1 = Pond (less than 1 hectare), 2 = Small lake (1-10 hectares), 3 = Large lake (more than 10
hectares), 4 = Small river/stream, 5 = Large river, 6 = Wetland, 7 = Other (specify if possible)

4.4

Any sensitive use of surface
water
1 = Drinking Water, 2 = Irrigation, 3 = Use in commercial food production, 4 = Water recreational
area (e.g. bathing, marina), 5 = Fishing, 6 = Other (specify if possible)
Is there surface water directly yes / no

…

next to the site? If so, what
type
What distance is the water

... m - ssl

table to the surrounding
surface? (m below ssl)
Is there visible discharge from yes / no / NA

...

Take photo

the site visible? (Describe)
Take sample
Is the surface water visibly

yes / no / NA

...

contaminated? (Describe)

4.5

What is the distance to

Take photo and take
sample

... meters

...

sensitive environments and
Wetlands (m)? (Describe)
5.

Soil exposure characteristics

5.2.1

What is the land use in the

1 = Agricultural land; 2 = Waste land; 3 = Water bodies; 4 = Forests; 5 = Habitation settlement

vicinity of the site?

(Residential/School/Kindergarten0; 6 = Commercial; 7 = Industrial, 8 = Mixed (to be specified for
each case) and 9 = Other (to be specified in each case)

North

...

East

...

South

...

West

...
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Are there crops grown next to yes / no

...

Take photo

yes / no

...

Take photo

… meters

...

Take photo

the site? (Describe)

Is there domestic stock
present next to the site?

5.2.2

What is the distance to the
nearest habitation?
(Describe)
Approximate number of

... (number)

people living within 100
meter
5.2.3

Approximate number of

... (number)

people living within 1 km
5.2.4

What is the distance to other

... meters

...

sensitive activities e.g.
schools, nursery, allotments
(m)? (Describe)
7.

Socio economic aspects

7.1

Describe general socio
economic conditions
E.g. employment rate, in-come, rate woman/man, rate in age, population density, occupation,
alphabetise, religion, value of site/buildings, possibilities of temporary site clearance, social
sensibility land user(s),

7.2

Drinking water source

…
Describe drinking water source (e.g. public water supply based on groundwater) for the population
in he vicinity of the site (within 1 km)

#: refer to category in Data Sheet
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Miscellaneous

Complaints: List any other pending complaints, claims, liabilities, non-compliances, conversations with site
personnel or neighbours, and other relevant matters related to soil and groundwater pollution aspects

Data gaps: List major (if any) data gaps or uncertainties which still occur after the conducted Site Inspections
(e.g. insufficient information about geology/hydrogeology)

Emergency response considerations: List observed conditions that may warrant immediate or emergency
action (e.g. heavely contaminated groundwater/surface water used for drinking water, unrestricted public
access to exposed hazardous substances etc.)

http://projects.cowiportal.com/ps/A019251/Documents/3 Project documents/Reports/Task 2 Approaches-Methodologies/Site Inspection Protocol SIP/Final Dec 2015/SIP Final 22 December 2015.doc

32

Inventory and mapping of probably contaminated sites in India

8

SITE map

Provide a sketch of the site’s lay-out (include at least main occurrences and main
sources and pathways of pollution):
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Sampling

To make a first assessment of the present contamination, samples will be taken
during the site visit. This sampling concentrates on the source of contamination
and the water as a pathway. This sampling is meant as a first assessment of the
site based on actual concentration levels.
Sampling of source area:

›

Samples of soil will be taken at places where contamination is
visible/noticeable on the surface or (if no contamination is visible) at the
locations where “sources” are most likely, given the (former) activities on the
site. In case of surface water, this can also be a sample of the top sediment;

›

If a discharge is present, an effluent sample will be taken;

›

Surface water samples will be taken if there is clearly a surface water
contamination noticeable.

Sampling of pathways:

›

Groundwater samples will be taken from tube wells if they are present on the
site or in its vicinity.

QC sampling:

›

For reasons of quality assurance, a fraction of the samples will be taken in
duplicate and sent to a other laboratory (see Section 13.2);

›

The sampling procedure should also include the use of trip blank, field blank
and equipment blank samples.

Describe the samples taken in the table below. For the sampling protocol, see
Appendix A.
Always use the uniform sample coding as described in Appendix A.
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The objective of the quantitative analyses is to obtain a first assessment of levels
of contamination at the site.
When taking samples, customization of the sampling program (locations and type)
is important and must be determined by the expert in the field. Some important
considerations are:

›

Sample the most visible contaminated media (soil / sediment / water),
because this gives a first impression of the levels of contamination;

›

If possible, sample areas that can be accessed by humans, exposure of
humans is be possible (see Appendix A);

›

If present, always take a water sample from (drinking) water wells (if many
drinking water wells, give priority to drinking water wells in downstreams
areas);

›

If it is probable that larger areas of soil are contaminated by non-volatile
compounds like metals, TPH and/or PAH, make at least 1 composite sample
of the most sensitive area (residential area, playground, agricultural fields)
according the protocol in Appendix A.

Other possible locations for sampling of sources and pathways:

›

Visual indication of cause of pollution such as the presence of (former)
industrial process equipment, storage tanks, broken pipelines, etc;

›

Visual evidence of hazardous material by means of colour or odour or the
composition of material, or uneven ground surface;

›

Reported location with confirmed high concentration levels in previous
sampling results;

›

Where an incident (spill / uncontrolled release) has occurred identified by a
former employee of a company;

›

Areas which can easily be accessed by humans and areas of sensitive use
(residential, playground, agriculture);

›

Drinking water wells downstream of the site (collect groundwater samples to
assess if this pathway is contaminated);

›

Surface water at or near the site if expected to be contaminated by hazardous
waste material;

›

At discharge points with noticeable contamination an effluent sample should
be taken;

›

In cases of sites with effluent discharges a ‘source sample’ should also
include a sample of the sediment.
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Site ID + number

soil / water Date for
sampling

Targeted or Location (description Parameters
composite and GPS coordinates analysed
if available)

35

Motivation of sampling *

1.

2.

3.

4.

*: Motivation (e.g. visible contamination, source area). Must also include information about landuse
(only soil) and location of sample (inside/outside the site)
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10

Overall assessment of pathways,
exposure, impacts and contamination

The initial conclusions from the Site Inspections should be filled into the table
below:
Data sheet
No #
8.

Pathways, exposure impacts and risc from contamination

8.1

Potential/observed pathways for spreading of
contaminants at the site
1 = Groundwater pathway, 2 = Surface Water pathway, 3 = Soil exposure
pathway, 4 = Air pathway 5 = Any other (specify)

8.2

Potential/observed exposure to contaminants
1 = Direct human contact, 2 = Ingestion (soil, food) 3 = Groundwater use
(Drinking water, Irrigation), 4 = Inhalation of polluted air/dust, 5 = Surface
water use (drinking water, bathing, fishing), 6 = Sensitive environments, 7 =
Other (specify)

8.3

Describe observed impacts (if any)
E.g. observed impacts on humans, animals, flora, fauna

8.4

Estimation of population at risk (see Appendix B)

Specify

<1000
1.000 – 5.000
5.000 – 10.000
10.000 – 20.000
20.000 – 50.000
50.000 – 100.000
100.000 – 200.000
200.000 – 500.000
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Data sheet
No #
>500.000

9.1/

Typology of contaminated site according to standard,
see Appendix D (Note that more than one typology

9.2/

can be applicable):

9.3

S-1 Soil phase contaminations (land bound site):
(Subdivided into S1 – a; S1 – b; S1 – c; S1 – d; S1 – e;
S1 – f)
S-2 (Solid phase contaminations (water bound site)
L-1 (Liquid phase contaminations)
(Subdivided into L1 – a; L1 – b; L1 – c; 1 – d)
P-1 Liquid phase related
(Subdivided into P1 – a; P1 – b)
P-2 Groundwater contamination (Leached or
dissolved contaminants)
Specify overall typology and, if possible, also
subdivision of typology
Assessment of contamination from Site Inspection

Soil:

(based on analytical results from Site Inspection – see
Section 11 and 12)
Groundwater:
(Specify most critical contaminants, specify if
concentrations exceed SSLs and Response Levels)
Surface water:
If lack of data, include results from previous
investigations (if any)
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Data sheet
No #
Conclusion and recommendations:
Assess whether or not the site meets the definition
of contaminated site. Describe recommendation for
the next step in the assessment and remediation
process. If the information is too insuffiecient to
draw a conclusion, a recommendation for further
investigation should be provided.

#: refer to category in Data Sheet

Comparing testing
results with standard

The laboratory testing will result in a list of concentration levels for various
parameters/substances. These concentration levels have to be compared with the
Screening Levels and the Response Levels, refer to Appendix G.
The outcome of the comparison will determine whether or not the site should be
regarded as a contaminated site. The following situations can occur:

›

If the contaminants exist at or below Screening Levels, the site cannot directly
be regarded as ‘not a probably contaminated site’. This, because of the fact
that only a limited number of samples were taken. Further investigation is
necessary to assess if there are any further sources of contamination at the
site which may cause a risk to present or future land use. This can be done by
a preliminary site investigation.

›

If the contaminants exist at or above Screening Levels but at or below
Response Levels, the site may be determined as 'probably contaminated site'.
Then, a preliminary site investigation should be carried out as well. This is
because of the fact that only a limited number of samples were taken and
there may be other locations on the site where higher concentration of
contaminants occur.

›

If the contaminants exist at or above Response Levels, the site can be
classified as 'a contaminated site'. Often it is not clear, if all sources and
pathways have been identified and samples have actually been taken. In that
case, a preliminary site investigation is necessary. If it is clear that all sources
and relevant pathways have been identified and samples were taken from
these points, no preliminary site investigation is necessary. In that case, the
site may be notified directly as 'a contaminated site' and prioritisation can take
place (Step 3 and Step 4 of the assessment and remediation process, see
Section 1).

http://projects.cowiportal.com/ps/A019251/Documents/3 Project documents/Reports/Task 2 Approaches-Methodologies/Site Inspection Protocol SIP/Final Dec 2015/SIP Final 22 December 2015.doc

INVENTORY AND MAPPING OF PROBABLY CONTAMINATED SITES IN INDIA

11

39

Draft Conceptual Site Model (CSM)

A Conceptual Site Model is a simple, schematized description and/or visualisation
of the (assumed) situation of contamination (source, nature and levels of
contamination, distribution), the physical system (geology), processes which
influence the spreading of contaminants (geochemistry and (geo)hydrology) and
receptors of contaminants (land use, threatened objects). The CSM should at least
provide understanding of the relevant source - pathways - receptors at the site.
The Guidance Document of the Development of Methodologies for NPRPS,
“Volume III-2.2-I Manual Conceptual Site Model and identifying the SourcePathway-Receptor (Assignment 2)” further describes how to develop a Conceptual
Site Model and its role in the assessment and remediation of sites. Developing a
CSM is an iterative process and acts as baseline for the next step in the
investigation chain.
Based on the available information provide a sketch of the site’s Conceptual Site
Model:

Sketch a 2D cross section, and try to include as much of the following items:

›

Source areas

›

Plume

›

Pathways (groundwater, surface water, soil, air)
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›

Receptors: Presence of people, physical resources (drinking water wells or
surface water intakes), and environmental resources (sensitive environments,
fisheries) that might be threatened by release of a hazardous substance from
the site.

›

Geology

›

(Geo) hydrology

›

Data gaps.

Example of CSM:
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Photographic record

Please include several photos that best illustrate the soil and groundwater quality
related aspects and issues:
Number

Description

Location

Mark the point of view and number on a printout of Google Earth, Google maps or
Bing Maps.
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13

Quality assurance and quality control

13.1 Reporting the site visit
After each site visit, the team makes a Site Investigation Form, according to
Appendix E.
It is very important that the form is filled in completely, consistently and elaborately.
Draft Forms must be checked by a technical specialists with relevant experience
within this field. After processing the comments, the final draft and final version
must be checked by a senior specialist by signing the document.

13.2 Laboratory analyses
The laboratory work has to be carried out by an accredited laboratory. Before
sampling, it must be ensured that the detection limit is below the screening levels,
preferable a factor 10 below the screening level.
If there is doubt about the quality of the analyses, cross-checking of 5% of the
samples by a second laboratory can be conducted. Sites for these cross-checks
are determined by the project leader. Samples from these sites are taken in duplo
and analysed by both laboratories. The results from both laboratories will be
presented and possible differences will be discussed.
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Appendix A Sample protocol
This section provides technical guidance for step 2.1 (Preliminary assessemt) for
the field staff in order to ensure quality of sampling, ensure uniformity and to allow
for effective assessment of fieldwork quality.
For a more comphrehensive description of techniques used for site investigation (
most relevant for Task 2.2, Preliminary site investigation, and Task 5.1, Detailed
site investigation) references is made to The Guidance Document of the
Development of Methodologies for NPRPS Guidance document Volume III-2.2-ii.
This Guidance document provides a first overview of techniques, which are widely
used e.g. Screening techniques, Sampling collection techniques. For more detailed
information on sample collection, extraction and testing site investigation tools the
user may refer to more detailed data such as:

›

Field Sampling and Analysis Technologies Matrix and Reference Guide,
Prepared by the Naval Facilities Engineering Command and the U.S.
Environmental Protection Agency: http://www.frtr.gov/site/toc.html

›

Dutch directive on restoration and management of soil, groundwater and
sediment, provides information on 130 techniques for investigation:
http://www.bodemrichtlijn.nl/Tools/bodemonderzoekstechnieken/applicatiezoe
ken-naar-onderzoekstechnieken (English translation is provided on this
internet page).

0. Sampling strategy
Soil sampling:
probable distribution of
contamination
Spot
Diffuse

Examples

sampling strategy

spills, confined contaminated areas,
storage tanks e.g.
embankments, larger areas covered with
contaminated materials, like dumpsites
storage areas e.g.

take 1 to 2 topsoil samples from the most visible
contaminated areas
make a composite sample from 3 to 5 parts from
the topsoil with comparable characteristics.

Make sure that the soil samples are taken from 1) areas with highest concentration
(to compare with SSLs and Response Levels) and 2) areas with the most sensitive
landuse.

Groundwater sampling:
Take 1 to 2 groundwater samples from tube wells in anticipated downstream
direction on site and/or in the direct vicinity of the site. Select the tube wells with
the most sensitive use, used for drinking water purpose, used by a school, e.g.
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Surface water sampling:
If it is clear that the source of contamination is caused by surface water based on
unnatural colours, smell and/or visible contamination like a floating layer, a sample
of the surface water is taken.

1. Drilling
› Use an auger or shovel depending on soil type;
› Use HDPE or PE foil to lay down soil;
› Make a picture/drawing of the position of the drilling and its surrounding and
›
›
›

make a picture/drawing of the soil profile;
Restore all boreholes and surface level with soil after sampling;
Clean the drilling equipment with water;
Mark the position of the drilling on the map and record the position with GPS.

2. Soil profile description
A bore log is recorded on a bore log form. The following data (where applicable)
must be reported in such a log in the proper place:

›
›
›
›
›
›
›
›
›
›
›
›

›

Project number;
Project title;
Name of driller;
Date of execution;
Number of sampling points;
Number of samples taken and sampling sections with depth;
Groundwater level (in meters in relation to ground level);
Depths of the bottom of the various soil layers;
Texture of the various soil layers;
Details on the various soil layers, including the estimated quantities;
Odours given off by the various soil layers;
Colours of the various soil layers. The colour can be determined either
individually or using Munsell Soil Colour Charts ( http://munsell.com/colorproducts/color-communications-products/environmental-colorcommunication/munsell-soil-color-charts/ ), which can be considered
international standard
Boring system used.

3. Soil sampling
› Wear gloves during sampling to prevent contaminated soil from coming into
contact with your hands;

›

Sampling must occur per type of soil (based on texture and organic matter
content) and per degree of contamination (based on sensory observations),
and normally at most 50 cm of excavated material may be collected per
sampling jar.

Instructions for filling a sampling jar:
› Collect the least "smeared" soil by using a spoon or the cap of the sampling
jar. Scrape the soil to be sampled into the sampling jar using the inside (be-
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cause of the ink) of the sampling jar's cap;
The cap should not be used for filling the jar, as soil and gravel will make it
difficult to close the cap. Use of a trowel or spatula should be preferred.

›

For technical reasons, clay and loam usually need to be sampled by breaking
off pieces of clay by hand (wear clean latex gloves!) or by cutting with a clean
spatula or spoon;

›

Make sure that the mass of soil in a sampling jar is representative of the
section from which it has been taken by ensuring that the locations of the
subsamples are proportionally distributed over that section;

›

Each sampling jar must be filled to the limit. Clean the screw thread of the jar
and of the cap and screw the cap on tightly to lower the chance of contaminants evaporating. The soil in the jar should be compressed to the
maximum to reduce pore space and headspace, to reduce loss of volatile
substances.

›

Immediately store the samples at a low temperature (<5 degrees celcius).
Storage of samples at low temperatures should be extended with the advice
that samples should reach the laboratory asap, and that laboratories offer
information about maximum storage time before analysis will be affected.

4. Groundwater sampling
› Measure groundwater level in relation to the top of the well and surface level if
possible;

›

Purging a monitoring well before sampling is important and enhances the
quality and representativeness of a groundwater sample. Rinse until at least 3
x the volume of the well's waterbearing part has been removed.
Air bubbles in the water samples should be avoided, as volatiles may escape
from the water and the air oxygen may cause degradation or oxidation of
contaminants. Bottles and vials should be filled above maximum forming a
meniscus, screw on the cap carefully, turn the bottle upside-down to check for
air. If an air bubble is visible, open again, use the cap to fill the bottle up to the
meniscus, etc.

›

Measure pH and temperature of the groundwater;

›

Code the (preserved) sampling bottle (see coding of samples);

›

If analysis on heavy metals is required, the sampled groundwater needs to be
filtered through a 0.45 µm filter in the field;

›

To minimize turbulence during the sampling, run the pump at low capacity, tilt
the bottle and lead the water along the bottle's wall;
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›

The sample volume, packaging and preservation method must be in
agreement with the analytical requirements;

›

Immediately store the samples at a low temperature (<5 degrees celcius).
Storage of samples at low temperatures should be extended with the advice
that samples should reach the laboratory asap, and that laboratories offer
information about maximum storage time before analysis will be affected.
Also, it should be kept in mind that sampling is the biggest source of errors in
environmental assessments, not the precision of the machines in the lab.

The following should be reported:
› Well number (see coding of samples);
› Groundwater level in relation to the well's top and surface level;
› The well's depth in relation to its top and surface level;
› pH and temperature
› Purged volume;
› Date of execution;
› Name of sampler.
5. Labelling of samples
In the field, the following is marked on the jar or bottle with an indelible felt-tip pen:

›
›
›
›

Site identification number;
Sample code (see coding of samples);
Sample or well depth;
Date of sampling.

6. Coding of drillings and samples
Following coding of drillings and samples will be used:
type of drilling and sampling activity
shallow drilling and soil sampling
(deep)well and groundwater sampling
sediment sampling
surface water sampling
composite sample soil
composite sample sediment

code
S1, S2, etc.
DW1, DW2 etc.
SS1, SS2 etc.
SW1, SW2 etc.
CS1, CS2 etc.
CSS1, CSS2 etc.

For example, two soil samples and one groundwater sample taken at a site in the
State Andhra Pradesh with ID number AP-500-1 will get the following codes:
› AP-500-1 S1
› AP-500-1 S2
› AP-500-1 DW1
And one soil sample and one groundwater sample taken at a site in the State Bihar
with ID number BR-851-1 will get the following codes:
› BR-851-1 S1
› BR-851-1 DW1
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7. Amount of samples
It has to be stated that sampling in general only include limited samples of soil and
water samples (typically groundwater and surface water). Normally, no deeper soil
sampling will be conducted (samples will be taken with shovel or hand auger).
Groundwater samples will normally be taken from existing borings on-site and/or
off site (if any). For certain type of sites (e.g. spill from underground storage tanks),
it can be necessary to use machine driven borings equipment to reach the
necessary depth for taking out soil samples. The requested number of samples will
depend of the site specific conditions. 1-3 soil samples from source areas and 1-2
water samples from existing wells or surface water is the minimum number of
samples. In case for example different sources are present at one site, more
samples can be taken. It has to be stated that the objective of the sampling is not
to have complete understanding of sources or the spreading of the contamination.
This more detailed sampling will be performed in Step 2.2 (Preliminary
investigation) and in Step 5 (Remediation Investigation).

8. Storage and shipment of soil samples
Sampling jars and bottles filled with soil and groundwater must be stored at a location which is as cool as possible (approximately 2 - 4 degrees Celsius) and
protected from sunlight during the remainder of the field work. After the field work,
the soil samples must be transported to the laboratory as soon as possible.

9. Field logbook
A field logbook is intended to provide data and observations required for
participants to reconstruct events that occurred during the field work.
The field logbook should contain the following information per site:

›
›
›
›
›
›
›
›
›

Personal data on team members, site contact person(s);
Times of arrival and departure of team members;
Summary of all discussions and agreements made with team members and
site owners/stakeholders;
Explanations of all deviations from the original field sampling plan;
Descriptions of problems which occurred at the site, noting when and how it
occurred, and how it is being addressed;
Personal protective measures taken;
Drilling and sampling information: identification number of boreholes, borehole
logs, samples etc.;
Groundwater purging: amount of groundwater purged and yield of well, pH
and EC measurement;
Monitoring well information: identification number, depth of well, samples etc.
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Appendix B Estimation of people at risk
Estimated Population at Risk (methodology according to Blacksmith Institute Toxic
Site Identification Program – Investigator Handbook):
Population at risk - one of the most important input parameter to the prioritization of
probably contaminated sites and should be calculated for all sites.
This is your estimate of the number of people that could be exposed to this
pollution at a level (dose) that could impair their health. The ISS should identify
both the likely number of people impacted and the total number that might be
impacted in a worst case. For example the likely population at risk could be:

›
›
›

the local residents in a neighbourhood with contaminated soil; or
the number of school children and residents in the immediate vicinity of a lead
smelter or other toxic air pollution source; or
the population drinking contaminated groundwater.

A worst case impacted population at risk estimate would include a larger number
than the number of people who could be exposed to the toxic pollution. Examples
might be:

›
›
›

the total population in a 1 kilometre radius of a lead smelter or other air
pollution source; or
the entire population of a town in which a large industrial estate is located; or
the entire population of an area relying on a contaminated aquifer or surface
water source (as opposed to just the population relying on wells sampled and
found to be contaminated).

Good professional judgment should be used in developing population estimates,
using available information from maps, government sources (regarding such things
as town population and water sources) and your own observations. An
approximate estimate of the Population At Risk is OK. You may round off to the
nearest thousand. For example, if 750 people are exposed, then round up to 1,000.
Keep in mind that it is not uncommon to have exposed populations in the 10’s of
thousands.
Please note that contaminant migration and pathways define the population at risk.
Once a pollutant has been shown to be above the standard, consider the aerial
extent of the contamination and how it gets inside of humans. Are people
absorbing it by drinking it, breathing the air, inhaling or accidentally ingesting dust,
eating food? This pathway will help you to ask the right questions and determine
the population at risk. There are often multiple pathways at a given site. Soil that
contains lead can contaminate barefoot children through dermal contact or
ingestion, though it can also be inhaled as dust by local community members.
Similarly, dust containing arsenic can be inhaled or ingested, and can also migrate
to drinking water supplies and be ingested. Multiple pathways must be considered
when reviewing a site. The total Population At Risk is therefore the total number of
people when considering all pathways at a site.
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Consider the chart below:

Note that a single person may be put at risk by more than one pathway, though
they can only be counted once in the total Population At Risk. The box above
illustrates that while multiple pathways can impact the same group, each group can
only be counted once.
Finally, remember that you are only expected to estimate Population At Risk within
a reasonable range. Make an educated guess by using your screening information
and tools such as local maps or census data, or Google Earth to estimate the
number of nearby housing units.
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Appendix C Universal source categorisation
(UBI) and tracers
UBI code
After more than 20 years of soil investigation and remediation in the Netherlands, a
legislative change resulted in a more risk based remediation approach of
contaminated sites. In line with these legislative changes, it was also concluded
that the national remediation program should end within approximately 20 years.
Given these changes there was a need for a national inventory to classify and
prioritise contaminated sites and to assess the volume of the national remediation
program. For this the UBI (Uniforme Bedrijfs Informatie) approach was developed.
The UBI approach consists of a UBI-code and a UBI-class. A long list of historical
activities has been identified for the Dutch situation. The different identified
activities have then been assigned a unique UBI-code. For all the unique activities,
representative tracer components have been identified which are typically used in
regard to the identified activity. The UBI-code can thus be used as a preliminary
method to identify tracer components, which are regularly used for the identified
activity. The tracer components can be seen as components of concern (CoC).
If there is existing information about contaminants from previous investigations, this
information should be used to select tracers to be analysed. It has to be stated that
not all the listed tracers necessarily has to be analysed at a site, but the list can be
used as a starting point for the assessing analysis program at a specific site.
The UBI-codes has been used as a preliminary approach for assessing chemical
tracers for various industry types. In an Indian context the HWR Schedule I “List of
processes generating hazardous wastes” could probably be used, although it will
require some effort to point out chemical tracers for the various processes (in total
36 overall processes). It is our recommendation that a similar approach for
assessing tracer compounds should be developed based on the above HWR
Schedule I. Until this is developed,we recommend using the below list of UBItracer.
Source Industry

UBI-code

UBI-description

UBI -tracers

Aluminium Smelting

2742

aluminium plant

Chemical Manufacturing
Chemical works: Fertiliser
manufacturing works

24
2415

chemical industry
fertilizer industry

Chemical works: Inorganic
chemicals manufacturing works

2413

inorganic chemical raw
material factory

copper (Cu)
lead (Pb)
Trichloroethane
Trichloroethene
Vinylchloride
Xylene
zinc (Zn)
black box
Asbestos
cadmium (Cd)
Calciumfluoride
chromium (Cr)
copper (Cu)
zinc (Zn)
Asbestos
black box
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Source Industry

UBI-code

UBI-description

UBI -tracers

organic chemical raw
material factory
agrochemical industry

Asbestos
black box
1,3-dichloorpropeen
3,4-dichlooralinine
Asbestos
DDT
Dimethoaat
Endosulfan
Lindaan
Mcpa
Methylbromide
Parathion
Simazin
Zineb
Asbestos
Chloroform
Dichloromethane
Toluene
Trichloroethene
Vinylchloride
Asbestos
Benzene
Benzidine
chromium (Cr)
Phenol
lead (Pb)
Toluene
trichloroethene
vinylchloride
zinc (Zn)
asbestos
copper (Cu)
lead (Pb)
o-cresol
tin (Sn)
trichloroethane
trichloroethene
vinylchloride
fluoranthene
xylene
black box
cyanide
fluoranthene
copper (Cu)
lead (Pb)
trichloroethane
zinc (Zn)
cyanide
fluoranthene
copper (Cu)
lead (Pb)
trichloroethane
zinc (Zn)
fill
black box
fill
black box
fill

Chemical works: Organic
chemical manufacturing works
Chemical works: Pesticides
manufacturing works

24142

Chemical works: Pharmaceutical
manufacturing works

2442

pharmaceutical products
factory

Dye Industry

2412

paint and dye industry

Electrical & electronic
equipment and clothing
manufacturing works

2971

electrical household
appliance factory

2420

18
General manufacturing
Heavy Industry (casting, rolling,
stamping)

clothing industry

2710

pig iron and steel industry

2710

pig iron and steel industry

Industrial dumpsite

900038

Industrial/Municipal dumpsite

900038

dumpsite industrial waste
on land
dumpsite industrial waste
on land
dumpsite domestic waste

Heavy Industry (casting, rolling,
stamping) i.e.

900052
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Source Industry

UBI-code

UBI-description

Lead smelting (with ingot
production)

275407

on land
plumbing factory

Lead-Battery Recycling

314002

accu recycling factory

Metal manufacturing: Iron and
steelworks

27102

steel factory

Mining and Ore processing

631111

ore and mineral processing
industry

Mixed (electronic, equipment,
clothing industries)

Oil refineries & bulk storage of
crude oil and petroleum
products

Others
Power Plant (coal or oil) &
Tanneries

2971

electrical household
appliance factory

18

clothing industry

232

oil processing industry

400021

power plant

UBI -tracers
arsenic (As)
asbestos
cadmium (Cd)
fluoranthene
copper (Cu)
lead (Pb)
tin (Sn)
zinc (Zn)
antimony (Sb)
asbestos
cadmium (Cd)
lead (Pb)
nickel (Ni)
pcb's
Trichloroethane

Cyanide
Fluoranthene
copper (Cu)
lead (Pb)
Trichloroethane
zinc (Zn)
arsenic (As)
Asbestos
copper (Cu)
nickel (Ni)
zinc (Zn)
Asbestos
copper (Cu)
lead (Pb)
o-cresol
tin (Sn)
Trichloroethane
Trichloroethene
Vinylchloride
Fluoranthene
Xylene
black box
Anthracene
Asbestos
Benzene
benzo(a)pyrene
Fluoranthene
copper (Cu)
n-decane
n-octane
o-cresol
Toluene
Xylene
zinc (Zn)
black box
arsenic (As)
Asbestos
benzo(a)pyrene
Fluoranthene
copper (Cu)
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Source Industry

Product Manufacturing
(electronics, equipment,
clothing)

UBI-code

2971

UBI-description

electrical household
appliance factory

18

clothing industry

Pulp and paper manufacturing
works

211

paper, pulp and cardboard
industry

Tannery industry

1910

leather industry

Vitamin C-Sorbitol
manufacturing unit

2442

pharmaceutical products
factory

No information obtained

UBI -tracers
lead (Pb)
n-octane
nickel (Ni)
PCB's
Xylene
zinc (Zn)
asbestos
copper (Cu)
lead (Pb)
o-cresol
tin (Sn)
trichloroethane
trichloroethene
vinylchloride
fluoranthene
xylene
black box

barium (Ba)
dichloorbenzene
pentachloorphenol
trichloroethane
trichloormethane
zinc (Zn)
3,4,5-trihydroxybenzoic acid
arsenic (As)
chromium (Cr)
phenol
asbestos
chloroform
dichloromethane
toluene
trichloroethene
vinylchloride
black box

black box - no specific CoC can be determined, wide range analyses / screening is needed
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Appendix D Typology at contaminated sites
The typology of contaminated sites offers important elements when developing a
site assessment strategy and remediation options in a manageable way. These
elements are activities leading to contamination, geometry and type of
contamination. Combined with site specific information on chemical substances
and soil characteristics, this typology is useful to get an insight in realistic
remediation options to facilitate the process of remediation option appraisal. The
typology is described in The Guidance Document of the Development of
Methodologies for NPRPS, Volume I and is attached in this Appendix D.
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Annex to the Glossary
Explanation of Typology of contaminated sites
1

Introduction

The typology of contaminated sites offers important elements when developing a site
assessment strategy and remediation options in a manageable way. These elements are
activities leading to contamination, geometry and type of contamination. Combined with site
specific information on chemical substances and soil characteristics this typology is useful to get
insight in realistic remediation options to facilitate the process of remediation option appraisal.

2

Typology

Table T1 presents an overview of the typology, by showing all activities leading to contaminated
soil and types of spreading. These activities are regardless of the party causing the
contamination. E.g. liquid phase contaminations are not necessary focused only to industrial
activities. On the other hand it is expected that most of this type of contaminations can be found
in industrial areas. The following main types of contaminated sites are distinguished using this
approach:
Source related:
· Type S1: Land bound solid phase contamination;
· Type S2: Water bound sediments solid phase contamination;
· Type L:
Land bound liquid phase contamination. The source of this type of
contaminations is connected to human activities or infrastructure.
Pathway related:
· Type P1: NAPL contaminants in soil (Non Aqueous Phase Liquids);
· Type P2: Groundwater contaminations.
Note 1: Although elements in the typology are based on the ‘source-pathway-receptor’
approach, it is not primary ‘receptor’ (risk) based. The typology is not based on risks (risks to
human health, ecological risks, spreading or vaporizing). This is because site assessment and
soil remediation options appraisal, for which this typology is developed, is not limited to the
assessment of unacceptable risks, but needs to give insight in a contaminated site as a whole.
Note 2: depending on a specific situation:
· a combination of these types may be found on one site. Example: a land bound storage of
Chromium containing hazardous waste (type S1), leaching Chromium to groundwater and
leading to a contaminated groundwater plume (type P2). This combination of types on one
single site could result in multiple site assessment strategies and multiple remedial options,
each assessing the different types of contaminants (both the site assessment and
remediation approach can be combined for practical reasons);
· multiple sites can form a cluster of contaminated sites of a specific type or combination of
types. A combination of sites of a specific type in a single cluster or a combination of types
on a single site can be recognized. These situations could be indicated as a “cluster-site”
with a wide variety of scales. In general, the applicability of remediation techniques will not
depend on this setting, but correct balancing of remediation techniques per type of site in a
cluster will lead stakeholders to the best applicable remediation option.
Note 3: Both in type L as in type P1 liquid phase contaminants are involved. Type P1 is
distinguished from type L by the specific type of contaminant, Non-Aqueous Phase Liquids
(NAPL’s), which have a characteristic spreading pattern on or in the groundwater aquifer. This
Guidance document for assessment and remediation of
contaminated sites in India
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characteristic leads to different site assessment strategies, spreading mechanisms, risk profiles
and remediation approaches for type P1 sites, as compared to type L sites. A type L site may,
due to further spreading of the contaminant plume, develop over time into a type P1 site.
The main types listed above are based on normative characteristics, which play a role in
determining the basics for remediation options. Side characteristics may do so as well, but their
influence will in certain cases be restricted to the finer points (mostly technical details) in the
selection of remediation options or to the planning or implementation of remediation actions.
Thus subtypes come into perspective when remediation option appraisal is going into the
second step of option appraisal, the detailed engineering phase. In this detailed engineering
phase aspects have to be included related to contaminant specific specifications of remediation
techniques, assessment of specific social aspects of the remediation actions or site use specific
technical requirements.
Case example. The first step of a site specific remediation option appraisal, based on normative
characteristics only, has shown that the remediation should be implemented within a period of
less than two months and should result in a removal of all contaminants. In this case only then
the site will meet the specific needs for planned reconstruction works. At this point it is already
clear that only excavating techniques will be applicable, rendering the assessment of in situ
techniques obsolete. This saves gathering and analysing detailed information on the
performance of these techniques (e.g. contaminant related performance of in situ techniques)
as this will not meet any purpose.
Subtypes can be distinguished based on the following secondary criteria:
·

Type S1 and L related subtypes are defined, based on the activity causing the
contamination. HW-Schedule I (listing processes generating hazardous wastes) may help to
focus on possible activities.
In Table T1 these subtypes are coded ‘a’ through ‘f’ (type S) and ‘a’ through ‘d´ (type L).
These subtypes are distinguished to support the site assessment.

·

Type P1 related subtypes are defined, based on the bulk density of a NAPL (non aqueous
phase liquids, dense and light).
In Table T1 these subtypes are coded ‘a’ and ‘b’ (type P1).
These subtypes are distinguished to support the site assessment.

The typology is aimed to support the remediation options appraisal. Some examples to illustrate
this point. A site assessment plan for a S1-f type contaminated site (deposition by flooding or
washing) will focus on the boundaries of the flooded areas of a river system, easily recognizable
on maps or areal pictures. Once the pattern of flooding is known an extensive sampling plan
can be carried out to validate the flooding pattern and to validate the hypothesis on the
spreading of the contamination with field data. By contrast, a site assessment plan for a S1-c
type of contaminated site (storage of contaminated material) will focus on a relatively small area
where human activities such as incineration have taken place.
The total volume of the removal of contaminated material, which accounts for the major part of
remediation costs, will be smaller for a S1-e type of contaminated site (atmospheric deposition)
than for a S1-a type (soil mixed with contaminated material). Therefore, it is more likely that the
best applicable remediation option on a S1-e type site will be a complete removal of all
contaminants, where for a S1-a type site a capping option is more likely to come into
perspective.
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Table T1

Typology

Type Description or activity
S-1
S1-a
*
S1-b
**

S1-c
**

Solid phase contamination (land bound site)
Mixing the soil with contaminated material or
materials containing contamination, not
including agricultural activities.
Embankment, filling of pits or depressions,
filling of surface waters with contaminated
material or materials containing
contamination.
(Bulk) storage of contaminated material or
materials containing contamination.
(Industrial) activities in which contaminated
solids are used.

Typical field characteristics of the site
/ examples
Well defined body below surface level defined
by boundaries of soil where soil is mixed with
contaminants.
Well defined body of non-mixed contaminants .
E.g. storage of tailings.

Irregular shaped layer of contaminated material,
recognizable as such. The shape of the
contaminated site is related to the activity
leading to the contamination

‘Leftovers’ of incineration and burning of
material.
S1-d
*
S1-e
*
S1-f
*

Adding material containing contamination
through agricultural activities (e.g. pesticides,
fertilizers or additives to animal feed).

Agricultural site bound contaminations found up
to a depth to which the soil is treated by ploughs
and other agricultural tools.

Atmospheric deposition (roads, railway,
industries) of emissions or windblown dust.

Thin layered contaminations found over large
areas with the highest concentrations close to
the source following the prevailing wind
direction.
Contaminations found in areas flooded by water
systems or in downstream areas of flooding
areas.
The shape of the contaminated site is

Deposition by flooding or washing.
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Icon with typical field
situation (cross-section)

Type Description or activity

S-2
S-2
**

Solid phase contaminations (water bound
site)
Contaminated open water sediments.

Guidance document for assessment and remediation of
contaminated sites in India

Typical field characteristics of the site
/ examples
determined by the flooding of flow of a water
system.

Solid phase contaminants sedimented from
surface water. The shape of the contaminates
site corresponds to the shape of the water
system itself.
Contaminants may be bound to clay or organic
compounds of sediments.
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Icon with typical field
situation (cross-section)

Type

Description or activity

Typical field characteristics of
the site / examples

L-1
L1-a
*

Liquid phase contaminations
(Business) activities involving fluids e.g.
solvents, lubricants, paint, etc.

L1-b
*

Storage of liquids that contain contaminations
in tanks or barrels (either storage on surface or
subsurface).

Liquid contamination in soil situated at
any place at a liquids storage site.

L1-c
*

Transfer and transport of fluids through linear
infrastructure. Weak points are couplings,
pressure regulators, valves, breakpoints and
the passage through foundations / buildings.
Spills or leaks of liquids.
(either on surface or in rivers/lakes)
Note. Possibly leading to type S2 or P2.

Liquid contamination in soil situated at
any place along a transport piping system
or drains.

L1-d

Liquid contamination in soil situated near
a potential source of the contamination.

Liquid contamination in soil situated at the
end of a transport piping or drain system.

*) caused by multiple sources or situation where source cannot be attributed.
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Icon with typical field situation
(cross-section)

Type
P-1

Description or activity

Typical field characteristics of the site /
examples

Liquid phase related
P1Dense Non-Aqueous Phase Liquid
a
(DNAPL a) ) in permeable soil.
(bulk density > water)

Spreading of liquids due to gravity flow
resulting in a characteristic spreading
pattern.
The DNAPL’s laying of the botom of an
aquiffer can result in a ‘secondary source’
of spreading of type P-2)

P1-b

Light Non-Aqueous Phase Liquid (LNAPL b) ) in
permeable soil.
(bulk density < water)

P-2
P-2

Leached or dissolved contaminants
Groundwater contamination

a)

b)

Icon with typical field situation
(cross-section)

Spreading of liquids in a characteristic
spreading pattern of floating layers.
The LNAPL’s laying at the top of a water
table can result in a ‘secondary source’ of
spreading of type P-2)

Due to spreading of leachate or mobile
dissolved contaminants in a permeable
soil

A dense non-aqueous phase liquid or DNAPL is a liquid that is both denser than water and is immiscible in or does not dissolve in water.
The term DNAPL is used primarily by environmental engineers and hydro geologists to describe contaminants in groundwater, surface
water and sediments. DNAPLs tend to sink below the water table when spilled in significant quantities and only stop when they reach
impermeable bedrock. Their penetration into an aquifer makes them difficult to locate and remediate. Examples of materials that are
DNAPLs when spilled include chlorinated solvents or creosote.
Light Non-Aqueous Phase Liquid (LNAPL) is a groundwater contaminant that is not soluble and has a lower bulk density than water,
which is the opposite of DNAPL. Once LNAPL infiltrates through the soil, it will stop at the water table. The effort to locate and remove
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LNAPL is relatively cheaper and easier than DNAPL because LNAPL will float on top of the water in the underground water table.
Examples of LNAPLs are gasoline and other hydrocarbons.

Table T2
Icon

Key to icons in table T1
Key
Solid waste or solid waste mixed with soil (all solid phase). Varying in shape,
thickness and extent, depending on local conditions.
Groundwater table
Base of aquifer / top of impermeable layer.
Liquid waste. Pure or mixed with soil.

?

Leaching / spreading of contaminants to soil / groundwater. Depending on
permeability of the soil.
Contaminated groundwater plume. Depending on permeability of the soil.

DNALP or LNAPL.

Spill / leakage.

Not soil related human activity / construction e.g. industrial process, storage,
bulk transfer.
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Appendix E SIP Form
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SITE ID:
SITE NAME:
STATE:
STATUS:

cowi.com

CONTENTS
1

Existing and general information (to be filled in
before Site Inspection)

2

Overall assessment of data and data gaps
(assessed before Site Inspection based on
desktop study)

4

3

On site Reconnaissance

5

4

Off site Reconnaissance

11

5

Miscellaneous

14

6

SITE map

15

7

Sampling

17

8

Draft Conceptual site model (CSM)

18

9

Photographic Record

19

10

Overview of analysis results from sampling

20

11

Overall assessment of pathways, exposure,
impacts and contamination, site classification

23

12

Analytical Test Report

27

13

Field logbook from sampling

28
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SITE INSPECTION FORM - TEMPLATE

14

References

29

1

Existing and general information (to be filled in
before Site Inspection)

Data
sheet
no. #
1.

General Site Information

1.0

State Name

1.1
1.2

ID number (State-district-xx)
Site Name

1.3

Address (Street, Street number, postal code)

1.4

GPS coordinates /and elevation (x, y coordinates of the corners

Location of coordinates is shown on map in section 6

of perimeter) - (The coordinates should be written in Geographic
latitude and longitude (North and East) for use in India
throughout the report) (add more points if required)
1.4.1/

1

X:
Y:

1.4.2
2

X:
Y:

3

X:
Y:

4

X:
Y:

1.4.3

Altitude (m above sea level)

1.6.1

Who is the current owner (name and address)

1.6.2

Who was the previous owner (name and address)

1.6.3

What is the current status of contact with owner
1=Owner known and in communication with regulator;
2=Owner known but not available/communicating;
3=Owner not known
Site Access (yes/no, any restrictions?). Will the Consultant have
access to the site for field investigations
Contact person
Phone number
What are the available dates / hours to visit the site?
Are safety measures required by the owner of the site? If so,
which safety measures? Are there any known dangers which a
visitor should be aware of like unstable buildings and structures,
toxic liquids, holes etc.).
Is there a permission to visit / investigate the whole site?

1.10

Historical review and overall Site description

+

Describe historical information about the site (industrial activities,

1.11

including maps of features of these sites e.g., production area,
storage area, underground storage tanks, information on
reported spills/dumping etc.
Give an overall description of the site including a clear description
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Data
sheet
no. #
of the type of site e.g.:
i) is the site a point site with former or ongoing industrial
activities on the site;
ii) is the site an industrial area (with cluster of industries = Area
Site) with no clear source of contamination);
iii) is the site an area (e.g. waste land/water body/habitation
area) where contamination has been spread via effluent or
dumping of waste from an industry (or number of industries)
which is placed outside the site boundary.
Specify if there are any uncertainties with the Site Definition.
1.16

Extend of data available (if any).
A=Almost no information; B=Desk top study performed but
no primary data; C=Site investigations performed an
primary data available; D=Ongoing remediation; E=Other
(specify).

1.17

Previous or ongoing remediation activities (if any)

2.

Source of contamination and waste characteristics

2.7.1

Give a brief summary of previous investigations performed at the
site and in the vicinity (if any). Describe results of soil, air,
groundwater and surface water on/off the site (if any). Analysis
results should be included. For soil analysis max concentrations in
should be reported if possible distinguish between top soil and
deeper soil contamination. Depth must always be specified. For
groundwater data depth of sample should be reported.

2.7.2

Compare primary data with SSLs and Response Levels.
Calculate the over standard ratio of the maximum concentration
level compared to the screening value.

3.

Groundwater use and characteristics

3.1

Geology at the site. Give an overall description.

Broad description of the typical stratigraphical sequences
from topsoil to deepest aquifer. Based on earlier studies
and / or general knowledge.
3.2.1

Hydrogeology - Overall description.

Describe the depth of aquifers which is relevant for
migration of contamination and drinking water/irrigation.
The aquifers can be secondary/shallow aquifers and deeper
aquifers (primary aquifers). Also, describe soil type of
aquifers (sand, clay, bedrock, other) based on earlier
studies and / or general knowledge.
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SITE INSPECTION FORM - TEMPLATE

Data
sheet
no. #
3.2.2

Hydrogeology - Groundwater flow direction
Describe direction for each aquifer(if any information).

10.

Overall Location and site description
#: refer to category in Data Sheet

2

Overall assessment of data and data gaps (assessed
before Site Inspection based on desktop study)

Item
Assessment of available data (e.g. analytical results).
Can existing data be used to assess present
contamination at the site?
What are the Chemicals of Concern (CoCs)?
What are the data gaps?
(Description of site, location of site, etc.)
Give an initial assessment of the samples to be
taken (soil, groundwater, surface water, other?)
What are the focus points during the Site
inspection?
Identify important stakeholders who should
participate in the Site Inspection
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SITE INSPECTION FORM - TEMPLATE

3

5/29

On site Reconnaissance

Date and time of site visit
...
Site investigation conducted by
...
....
Spoken with
...
...
Weather conditions during visit
...

Data
sheet
no.
1. #

General site information

1.15

Operational status
1 = Active/ongoing; 2 = Closed; 3 = Abandoned; 4 = Other (specify)

1.5.1

What is the current land use?

…

1.5.2

What was the previous land

…

use?
1.5.3

What is the future land use

…

(planned)
1 = Agricultural land; 2 = Waste land; 3 = Water bodies; 4 = Forests; 5 = Habitation settlement
(Residential/School/Kindergarten); 6 = Commercial; 7 = Industrial, 8 = Mixed (to be specified for
each case) and 9 = Other (to be specified in each case)
1.7

Name(s) of polluter(s)
E.g. Name and address of industry, institution or person who caused the contamination

1.8

Approximate area of site (m2)

…

m2

Built-up area (m2 or

…

%

…

%

…

%

percentage of total)
Paved area (m2 or percentage
of total)
Non-paved area (m2 or
percentage of total)
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SITE INSPECTION FORM - TEMPLATE

Data
sheet
no.
1.9

Topography
1 = Water; 2 = Plains; 3 = Mountains; 4 = Hills; 5 = Any other (specify)

1.10

Type of site
1 = “Point”site (single industry/dumpsite); 2 = ”Area”site(Industrial area or estate (cluster); 3 =
Any other (specify)

1.12

Industry type (which have

...

caused contamination)
(select from Basetable 4 of the Data sheet in Annex F)
1.13

Period of

…

operation/contamination
(year)

Enter period of operation (from – to)
Period of contamination (from – to) based on available information

1.14

Is the site classified before or
after the development of HW
rules in 1989 (Before / After)

2.

Source of contamination and waste characteristics
Are there dump sites present?

yes / no

….

Describe

2.1.1

Physically state of waste as
deposited
1 = Solid, 2 = Sludge, 3 = Powder, 4 = Liquid, 5 = Gas, 6 = unknown, 7 = Any other (specify)

2.1.2

Origin of the deposit
1 = dump, 2 = leakage, 3 = fluviatile deposit (sediment), 4 = areal deposit, 5 = storage, 6 = Effluent
(wastewater) 7 = Any other (specify)

2.1.3

Position in soil/effluent
1 = On the surface; 2 = In the soil; 3 = In effluent (wastewater); 4 = Any other (specify)

2.1.4

Is there visual contamination
Describe visual contamination in soil; groundwater; surface water; effluent

2.1.5

Is there vegetation stress
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Data
sheet
no.
Describe any sign of vegetation stress
2.1.6
Area of contaminated soil
Area of the above source or area of HW deposited
2.1.7
Volumen of contaminated soil
m3 / mt (source in soil or HW deposited)
2.1.8
2.1.9

Is the source area delineated

Area of contaminated
groundwater

2.2

If plume is delineated assess the area of the plume (lengt (m), widht (m) area (m2)

Type of contamination
according to definition from
MoeF

1 = Effluent; 2 = Air; 3 = Municipal Solid Waste; 4 = Bio-medical Waste; 5 = Hazardous Waste; 6 =
Ship Break Waste; 7 = Any other (specify)

2.3

"Industrial processes" which

...

caused the contamination
(According to Base table 5 of
the Data sheet in Annex F)
2.4
Type of hazardous waste

According to Hazardous Wastes (Management, Handling and Transboundary Movement) Rules,
2008.) - select from Basetable 6 of the Data sheet in Annex F

2.5

Hazardous Waste Constituents
According to Hazardous Wastes (Management, Handling and Transboundary Movement) Rules,
2008.) - select from Basetable 7 4 of the Data sheet in Annex F

2.6

What are the COC's?

...

(use UBI Appendix C)
What potential sources of

….

contamination are present?
Quantify as much as possible
(area and/or volume) Describe
Are there storage tanks
present at the site? Specify

yes / no

... (number)

sub surface / on

content

surface / both

number, sub surface or on
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SITE INSPECTION FORM - TEMPLATE

Data
sheet
no.
surface, content (chemical)
(If specification is available,
please add)
Is there visible soil

yes / no

contamination present?
What is the level (intensity) of

Take 1 to 2 samples of most
contaminated sites

low / medium / high impact

Take photo

visible soil contamination?
What is the scale of visible soil

< 10% / 10 - 50% / >50%

contamination? (percentage of
total site size)
Are the buildings visibly

yes / no / NA

contaminated?
What is the level (intensity) of

low / medium / high impact

the building/ infrastructure

/ NA

Take photo

visible contamination?
What is the scale of the visible

< 10% / 10 - 50% / >50% /

building/ infrastructure

NA

contamination? (percentage of
total buildings/ infrastructure)
Are there materials present
which might contain asbestos?
(corrugated roofing panels
Is the present contamination

hot spot / diffuse / both / none

local (hot spot) or diffuse?
3.

Groundwater use and characteristics

3.2.3

Hydrogeology - Depth to water
table (m below subsurface,
use wet season estimate).

Describe the depth to the water table for each aquifer. Based on local knowledge or information
from Ground water Authorities or data from Site Inspection

3.3

Current and future expected
use of any aquifer for
groundwater use

3.4

Describe current and future planned use of any aquifer

Is the site within a
groundwater recharge zone
1 = Area with special drinking water interest (i.e. major aquifer/potable water supply)
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Data
sheet
no.
2 = Areas with drinking water interest (aquifer with major aquifer potential)
3 = Areas with borderline drinking water interest (minor aquifer/ non potable water
Are there groundwater wells

yes / no

consumption / domestic / industrial

Take photo

yes / no / NA

...

Take sample

present on site? If so what use
(consumption / domestic /
industrial), what yield?
Are there indications of
groundwater pollution; e.g.
smelling wells.
If yes, what is the level
(intensity) of groundwater
contamination (if noticeable)?
4.

Surface water use and characteristics

4.1

Any drainage system (run off

…

system) on site
General description of (drain, trenches, streams) or streams at the site which can transport the
contamination outside the premise to surface water bodies
4.3

Type of Surface water Body
1 = Pond (less than 1 hectare), 2 =
Small lake (1-10 hectares), 3 = Large lake (more than 10 hectares), 4 = Small river/stream, 5 =
Large river, 6 = Wetland, 7 = Other (specify if possible)

4.4

Any sensitive use of surface
water
1 = Drinking Water, 2 = Irrigation, 3 = Use in commercial food production, 4 = Water recreational
area (e.g. bathing, marina), 5 = Fishing, 6 = Other (specify if possible)

4.6

Are there signs of flooding?

yes / no

…

Describe

If so, what is the water table

... m - ssl

to the surrounding surface? (m
below ssl)
Is there any discharge to the

yes / no / NA

…

Take photo

surface water visible? Describe
Take sample
Is the surface water visibly

yes / no / NA

…

Take photo

contaminated? Describe
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Data
sheet
no.
5.

Soil exposure characteristics

5.1.1

Access to the site from local
communities
1 = Site secured and access controlled 2 = Site not secured but access limited 3 = Open site with
regular public activity, 4 = Other (specify)

5.1.2

Is there inhabitation on the

yes / no

… (number)

...

Remarks: ..

site? If so how many people?
How many children?
5.1.3

How many workers are
working on site? (Number)

5.1.4

Specify other activities if any

…

Is there agricultural use at the

yes / no

…

site (crop growing / keeping of
domestic stock)? Describe
6.

Air exposure characteristics

6.1

What are the prevailing wind

N / NE / E / SE / S / SW / W / NW / unknown

directions?
Is there a noticeable (smell)

yes / no

…

/bad air quality at the site?
Dust visible? Describe
#: refer to category in Data Sheet
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4

Off site Reconnaissance

Data
sheet
No #
3.

Groundwater use and characteristics
Are there groundwater wells

yes / no

consumption / domestic use / industrial

Take photo

present? If so what use

3.5.1

(consumption / domestic /

Take sample if notice-

industrial).

able pollution is present

Private wells (distances to

... meters

... (number)

... meters

... (number)

nearest well and approximate
number of wells within 1 km
from the site)
3.5.2

Public wells (distances to
nearest well and number of
wells within 1 km from the
site)

4.

Surface water use and characteristics

4.1

Any drainage system (run off

…

system) outside the site
General description of (drain, trenches, streams) or streams at the site which can transport the
contamination outside the premises to surface water bodies
4.2

Name and distance to nearest
surface water body (m)

4.3

Type of Surface water Body
1 = Pond (less than 1 hectare), 2 = Small lake (1-10 hectares), 3 = Large lake (more than 10
hectares), 4 = Small river/stream, 5 = Large river, 6 = Wetland, 7 = Other (specify if possible)

4.4

Any sensitive use of surface
water
1 = Drinking Water, 2 = Irrigation, 3 = Use in commercial food production, 4 = Water recreational
area (e.g. bathing, marina), 5 = Fishing, 6 = Other (specify if possible)
Is there surface water directly yes / no

…

next to the site? If so, what
type
What distance is the water

... m - ssl

table to the surrounding
surface? (m below ssl)
Is there visible discharge from yes / no / NA

...

Take photo
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the site visible? (Describe)
Is the surface water visibly

Take sample
yes / no / NA

...

contaminated? (Describe)

4.5

What is the distance to

Take photo and take
sample

... meters

...

sensitive environments and
Wetlands (m)? (Describe)
5.

Soil exposure characteristics

5.2.1

What is the land use in the

1 = Agricultural land; 2 = Waste land; 3 = Water bodies; 4 = Forests; 5 = Habitation settlement

vicinity of the site?

(Residential/School/Kindergarten0; 6 = Commercial; 7 = Industrial, 8 = Mixed (to be specified for
each case) and 9 = Other (to be specified in each case)

North

...

East

...

South

...

West

...

Are there crops grown next to yes / no

...

Take photo

yes / no

...

Take photo

… meters

...

Take photo

the site? (Describe)

Is there domestic stock
present next to the site?

5.2.2

What is the distance to the
nearest habitation?
(Describe)
Approximate number of

... (number)

people living within 100
meter
5.2.3

Approximate number of

... (number)

people living within 1 km
5.2.4

What is the distance to other

... meters

...

sensitive activities e.g.
schools, nursery, allotments
(m)? (Describe)
7.

Socio economic aspects

7.1

Describe general socio
economic conditions
E.g. employment rate, in-come, rate woman/man, rate in age, population density, occupation,
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alphabetise, religion, value of site/buildings, possibilities of temporary site clearance, social
sensibility land user(s),
7.2

Drinking water source

…
Describe drinking water source (e.g. public water supply based on groundwater) for the population
in he vicinity of the site (within 1 km)
#: refer to category in Data Sheet

C:\Projekter\Inventory\Final 23 January 2015\Annex\SIP form template_rev 23-1-2015 final.docx

14/29 SITE INSPECTION FORM - TEMPLATE

5
1.18

Miscellaneous

Complaints: List any other pending complaints, claims, liabilities, non-compliances, conversations with site
personnel or neighbours and other relevant matters related to soil and groundwater pollution aspects

Data gaps: List major (if any) data gaps or uncertainties which still occur after the conducted Site Inspections
(e.g. insufficient information about geology/hydrogeology)

Emergency response considerations: List observed conditions that may warrant immediate or emergency
action (e.g. heavely contaminated groundwater/surface water used for drinking water, unrestricted public
access to exposed hazardous substances etc.).
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6

SITE map

Requested information on the site map. If necessary more than one maps can be shown in various
scaling:

›

Site boundary

›

Point with GPS coordinates (with same ID as in section 1.4)

›

Sampling location for all samples

›

Land use (at the site and in the vicinity of the site)

›

Location of observed "Source areas"

›

Location of points of interests e.g. groundwater wells, surface water bodies

›

Photos taken (if possible)

›

Scale of map (use scaling bar)

›

North arrow
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7
Site ID + number

Sampling

soil / water Date for
sampling

Targeted or Location (description Parameters
composite and GPS coordinates analysed
if available)

Motivation of sampling *

1.

2.

3.

4.

*: Motivation (e.g. visible contamination, source area). Must also include information about landuse
(only soil) and location of sample (inside/outside the site)
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8

Draft Conceptual site model (CSM)

Based on the available information provide a sketch of the site’s Conceptual Site Model:
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9
Number

Photographic Record
Description

Location
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10

Overview of analysis results from sampling

Soil samples (template – to be modified for the specific
analysis programme)
Screening Level (soil)
Sample ID

Depth

xx

xx

xx

Detectio
n Limit

Response
Agricul-

Residential

Commer-

tural

/parkland

cial

Industrial

level (soil)

m bgs

Date for sampling
(day-month-year)
Arsenic

mg/kg

12

12

12

12

50

Cadmium

mg/kg

1,4

10

22

22

13 (22#)

Chromium

mg/kg

0,4

0,4

1,4

1,4

50

mg/kg

64

64

87

87

180

Cyanide

mg/kg

0,9

0,9

8

8

50

Lead

mg/kg

70

140

260

600

530 (600#)

Mercury

mg/kg

6,6

6,6

24

50

36 (50#)

xx

mg/kg

xx

xx

xx

xx

xx

(VI)
Chromium
– total

#: If Screening Level for the current land use exceeds the Response level then the Screening level should be used
Bold: Concentration exceeds Screening values for the current land use at the site
Bold and underline: Concentration exceeds Response Level
na: Not analyzed
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Groundwater samples (template – to be modified for the
specific analysis programme)
Drinking water standards
Indian
Sample ID

xx

Depth of sample

m bgs

Depth to water table

m bgs

xx

xx

Detection
Limit

Guidelines for

WHO guidelines

Standard for

Canadian

for Drinking

Drinking

Drinking Water

water

Water ¤

Quality

Date for sampling (day-monthyear)
Arsenic

mg/l

0,01

Cadmium

mg/l

0,003

Chromium (VI)

mg/l

0,05

-

-

Chromium – total

mg/l

-

0,05

0,05

Cyanide

mg/l

0,05

Lead

mg/l

0,01

Mercury

mg/l

0,001

xx

mg/l

xx

xx

xx

¤: (IS: 10500:2012) Maximum acceptable concentration)
Bold: Concentration exceeds Drinking water standards
na: Not analyzed

C:\Projekter\Inventory\Final 23 January 2015\Annex\SIP form template_rev 23-1-2015 final.docx

22/29 SITE INSPECTION FORM - TEMPLATE

Surface water samples (template – to be modified for the
specific analysis programme)
Surface water Quality Standards (Screening levels)
The Environment (Protection) Rules, 1986 Schedule

Sample ID

xx

xx

Canadian

Canadian

VI. General standards for discharge of environmental

Water

Water

pollutants

Quality

Quality

Guidelines for

Guidelines for

Detecti
on

the

the

Limit

Protection

protection

of Aquatic

of Agriculture

Life
Inland

Public

Land for

Marine

Longterm in

Irrigation/-

Date for sampling

surface

sewers

irregatio

coastal

Freshwater

Livestock

(day-month-year)

water

n

areas

Arsenic

mg/l

0,2

0,2

0,2

0,2

0,005

0,1/0,025

Cadmium
Chromium

mg/l

2

1

-

2

Equation

0,0051/0,08

mg/l

0,1

2

-

1

0,001

0,008/0,05

mg/l

2

2

-

2

0,0089

0,0049/0,05

Cyanide

mg/l

0,2

2

0,2

0,2

0,005 (free

-/-

Lead

mg/l

0,1

1

-

2

Equation

0,2/0,1

Mercury

mg/l

0,01

0,01

-

0,01

0,026

-/-

xx

mg/l

xx

xx

xx

xx

xx

xx

xx

mg/l

xx

xx

xx

xx

xx

xx

(VI)
Chromium
– total
CN)

Bold: Concentration exceeds Surface Water Quality Standards
na: Not analyzed
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Overall assessment of pathways, exposure, impacts
and contamination, site classification

Data sheet
No #
8.

Pathways, exposure impacts and risk from contamination

8.1

Potential/observed pathways for spreading of
contaminants at the site
1 = Groundwater pathway, 2 = Surface Water pathway, 3 = Soil exposure
pathway, 4 = Air pathway 5 = Any other (specify)

8.2

Potential/observed exposure to contaminants
1 = Direct human contact, 2 = Ingestion (soil, food) 3 = Groundwater use
(Drinking water, Irrigation), 4 = Inhalation of polluted air/dust, 5 = Surface
water use (drinking water, bathing, fishing), 6 = Sensitive environments, 7 =
Other (specify)

8.3

Describe observed impacts (if any)
E.g. observed impacts on humans, animals, flora, fauna

8.4

Estimation of population at risk (see Appendix B)

Specify

<1000
1.000 – 5.000
5.000 – 10.000
10.000 – 20.000
20.000 – 50.000
50.000 – 100.000
100.000 – 200.000
200.000 – 500.000
>500.000
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Data sheet
No #
9.1/

Typology of contaminated site according to standard,
see Appendix D (Note that more than one typology

9.2/

can be applicable):

9.3

S-1 Soil Phase contamination (land bound site):
(Subdivided into S1 – a; S1 – b; S1 – c; S1 – d; S1 – e;
S1 – f)
S-2 (Solid Phase contaminations (water bound site)
L-1 (Liquid phase contaminations)
(Subdivided into L1 – a; L1 – b; L1 – c; 1 – d)
P-1 Liquid phase related
(Subdivided into P1 – a; P1 – b)
P-2 Groundwater contamination (Leached or
dissolved contaminants)
Specify overall typology, and if possible also
subdivision of typology
Assessment of contamination from Site Inspection

Soil:

(based on analytical results from Site Inspection – see
Section 10 and 12)
Groundwater:
(Specify most critical contaminants, specify if
concentrations exceeds SSLs and Response Levels)
Surface water:
If lack of data, include results from previous
investigations (if any)

Conclusion and recommendations:
Assess whether or not the site meets the definition
of contaminated site. Describe recommendation for
the next step in the assessment and remediation
process. If the information is to insufficient to draw a
conclusion a recommendation for further
investigation should be provided.

#: refer to category in Data Sheet

C:\Projekter\Inventory\Final 23 January 2015\Annex\SIP form template_rev 23-1-2015 final.docx

SITE INSPECTION FORM - TEMPLATE 25/29

C:\Projekter\Inventory\Final 23 January 2015\Annex\SIP form template_rev 23-1-2015 final.docx

26/29 SITE INSPECTION FORM - TEMPLATE

C:\Projekter\Inventory\Final 23 January 2015\Annex\SIP form template_rev 23-1-2015 final.docx

SITE INSPECTION FORM - TEMPLATE 27/29

12

Analytical Test Report
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13

Field logbook from sampling
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14

References
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Overall Topic

Topic

No
1.0

State name

1.1

ID number (State-district-xx)

1.2

Site Name

1.3

Adress

Street, Street number, Postal code, City

1.4.1
GPS coordinates
1.4.2
/and elevation
1.4.3

Latitude (enter as decimal)
Longitude (enter as decimal)
Altitude (m above selevel)

1.5.1

Current landuse
Land use

2. Source of
contamination and
waste characteristics

1 = Agriculture land, 2= Waste land, 3 = Water bodies, 4 = Forests, 5. Habitation
settlement (Residential/School/Kindergarten), 6 = Commercial, 7 = Industrial, 8 =
Mixed (to be specified for each case) and 9 =. Other (to be specified in each case)
(Basetable 1)

Future landuse (planned)

1.6.1

Current owner (name and adress)
Owner

2. Source of
contamination and
waste characteristics

X, Y and Z coordinates in center of the site)

1.5.3

1.6.3

1. Generel site
information

Explanation

Contact with owner

1 = Owner known and in communication with regulator 2 = Owner known but not
available/communicating 3 = Owner not known
E.g. Name and adress of Industry, Institution or person who caused the
contamination

1.7

Name(s) of Polluter(s)

1.8

Approximate area of site (m2)

1.9

Topography

1 = Water, 2 = Plains, 3 = Mountains, 4 = Hills, 5 = Any other (specify)

1.10

Type of Site ("Point" site or "Area" site)

1 = "Point" site (Single industrial site/dump site), 2 = "Area" site Industrial area or
estate (cluster) 3 = Any other (specify) (Basetable 2)

1.11

Historical review

1.12

Select from Basetable 4 :
The list is by no means exhaustive and is provided as a guide only. Where one or
Industry Type (which have caused contamnation) more of the activities on the list has been undertaken at the site, the site is not
necessarily contaminated but there is an increased risk of contamination being
present)

1.13

Period of operation/contaminating

1.14

Is the site classified before or after the
development of HW rules in 1989

1.15

Operational status

1 = Active/ongoing, 2 = Closed, 3 = Abandoned, 4 = Other

1.16

Extent of data avaliable

A = almost no informations, B = Desk top study performed but no primary data , C
= Site investigations performed and primary data avaliable, D = Ongoing
Remediation, E = Other (specify)

1.17

Previous or ongoing remediation activities (if any) Specify activities and references

1.18

Any complaints regarding the contamination

Describe historical information about the site (Industrial activities, including maps
of features of thes site e.g. production area, storage area, underground storage
tanks, information about reported spills / dumping, etc.

Enter beginning year and end year e.g. 1988 - 1995

Specify any complaints from e.g. site owner, neighbours, NGOs e.t.c.

2.1.1

Physically state of waste as
deposited

1 = Solid, 2 = Sludge, 3 = Powder, 4 = Liquid, 5 = Gas, 6 = unknown, 7 = Any
other (specify)

2.1.2

Origin of the deposit

1 = dump, 2 = leakage, 3 = fluviatile deposit (sediment), 4 = areal deposit, 5 =
storage, 6 = Effluent (wastewater) 7 = Any other (specify)

2.1.3

Position in soil/effluent

1 = On the surface, 2 = In the soil, 3 = In effluent (wastewater), 4 = Any other
(specify)

Is there visual contamination

Describe visual contamination in soil, groundwater, surface water, effluent

2.1.5

Is there vegatation stress

Describe any sign of vegatation stress

2.1.6

Area of contaminated soil

Area of the above source or area of HW deposited

2.1.7

Volumen of contaminated soil

m3 / mt (source in soil or HW deposited)

2.1.8

Is the source area deliniated?

2.1.9

Area of contaminated
groundwater

2.1.4

Source
characteristic

If plume is deliniated assess the area of the plume (lengt (m), widht (m) area (m 2 )

2.2

Type of contamination according to definition
from MoeF

1 = Effluent, 2 = Air, 3 = Municipal Solid Waste, 4 = Bio-medical Waste, 5 =
Hazardous Waste, 6 = Ship Break Waste, 7 = Any other (specify) (Basetable 3)

2.3

"Industrial processes" which caused the
contamination

According to schedule 1 - Hazardous Wastes (Management, Handling and
Transboundary Movement) Rules, 2008) - select from basetable 5

2.4

Type of hazardous waste

According to Hazardous Wastes (Management, Handling and Transboundary
Movement) Rules, 2008.) - select from basetable 6

2.5

Hazardous Waste Constituents

According to Hazardous Wastes (Management, Handling and Transboundary
Movement) Rules, 2008.) - select from basetable 7

2.6

Contaminants of concern - CoC - (chemical
name(s)

Multiple contaminants can be selected). Select from Basetable 8

2.7.1
Information on previous sampling and analysis
(Primary data)
2.7.2

Give a brief summary of previous investigations performed at the site and in
the vicunity (if any). Describe results in soil, air, groundwater and surfacewater
on/off the site (if any). Analysis results should be included.

Primary data from the site should be compared to Screening Levels (SSLs) and
Response Levels (RL) for the most critical chemical constituent (e.g. Cr(VI)

Actual description

Overall Topic

Topic

No

Explanation

State name
3.1

Geology at the site Overall description

Overall description

Describe the depht of aquifers which is relevant for migration of contamination and
drinking water/irregation. The aquifers can be secondary/shallow aquifers and
deeper aquifers (primary aquifers).
Also describe soil type of aquifers (sand, clay, bedrock, other) based on earlier
studies and / or general knowledge)

3.2.2

Groundwater flow direction

Describe direction for each aquifer(if any information)

3.2.3

Depth to water table (m below
subsurface).

Describe the depht to the water table for each aquifer. Based on local knowledge
or information from Ground water Authorities or data from Site Inspection

3.2.1
Hydrogeology at
the site

3 Groundwater use
and characteristic

3.3

3.4

1. Generel site
information

Broad description of the typical stratigraphical sequences from topsoil to deepest
aquifer. Based on earlier studies and / or general knowledge).

Current and future expected use of any aquifer
for groundwater use

Describe current and future planned use of any aquifer

Is the groundwater used for drinking water

1 = Major use of groundwater for drinking water purpose
2 = Moderate use of groundwater for drinking water purpose
3 = No use of groundwater for drinking water purpose
4 = No information
Select from Basetable 9

3.5.1

Private wells

Specify distances to nearest well and approximate number of wells within 1 km
from the site)

Public Wells

Specify distances to nearest well and number of wells within 1 km from the site

Drinking water
intakes
3.5.2

4.1

Any drainage system (run off system) on/outside
the site

4.2

Name and distance to nearest surface water body
(m)

4.3

4.4

Type of Surface water Body

Any sensitive use of surface water

4 Surface water use
and characteristics

Any sensitive use of surface water within 1 km

5 Soil Exposure
Characteristics

Genereal description of (drain, trenches, streams) or streams at the site which
can transport the contamination outsite the premice to surface water bodies

1 = Pond (less than 1 hectare), 2 =
Small lake (1-10 hectares), 3 = Large lake (more than 10 hectares), 4 = Small
river/stream, 5 = Large river, 6 = Wetland, 7 = Other (specify if possible)
Select from Basetable 10
1 = Drinking Water. 2 = Irrigation, 3 = Use in commercial food production, 4 =
Water recreational area (e.g. bathing, marina), 5 = Fishing, 6 = Other (specify if
posible)
Select from Basetable 11

1 = Major use of surface water for sensitive use (use for Drinking Water,
Irrigation, Livestock, Commercial food production, Water recreational, Fishing
2 = Moderate use for sensitive purpose
3 = No use for sensitive purpose
4 = No information Pick from Base Table 12

4.5

Distance to Sensitive Ecological areas (m)

E.g. Reserves, wetland

4.6

Any flooding (yes/no)

If any flooding describe frequency and type

Access to the site from local
communities

5.1.1

People living on the site (yes/no) (if yes how many people)

5.1.2
5.1.3

1 = Site secured and access controlled 2 = Site not secured but access limited 3
= Open site with regular public activity, 4 = Other (specify) Select from
Basetable 13

Current activities
on the site/access

Workers on facility (yes/no) (if yes how many workers at the site)

5.1.4

Other Activities (if any)

5.2.1

Land use in the vicinity of the
site

Use Land Use categorisation from section 1. Desribe any relevant Industrial
faclitities close to the site which also may cause contamination

5.2.2.

Distance to nearest habitation

Distance in m

Activity in the
Approximate Population within
5.2.3 vicinity of the site?
1 km from the site

5.2.4

6. Socio economic
aspects

6.1

Distance to other sensitive
activities (m)

Describe general socio economic conditions

E.g. Schools, parkland, agriculture

E.g. employment rate, in-come, rate woman/man, rate in age, alphabetisme,
religion, value of site/buildings, possibilities of temporary site clearence, social
sensibility land user(s)

Actual description

Overall Topic

7. Pathways,
exposure, impacts
and risc from
contamination

Topic

No

7.1

State name
Potential/observed pathways for spreading of
contamination at the site

1 = Groundwater pathway, 2 = Surface Water pathway, 3 = Soil exposure
pathway, 4 = Air pathway 5 = Any other (specify)

7.2

Potential/observed exposure to contaminants

1 = Direct human contact, 2 = Ingestion (soil, food) 3 = Groundwater use (Drinking
water, Irregation), 4 = Inhalation of polluted air/dust, 5 = Surface water use
(drinking water, bathing, fishing), 6 = Sensitive environments, 7 = other (specify)

7.3

Describe observed impacts (if any)

E.g. observed impacts on humans, animals, flora, fauna

7.4

Total population at risk

According to approach describe din Site Inspection Protocol

7.5

Risc Score from Blacksmit Insitute

Enter BI risc score (if included in the BI database)

Source Related:
Type S1 and Type S2

8.1

8. Typology

Explanation

8.2

Specify typology

Source related: Type L

Pathway related:
Type P1 and Type P2

Select from note 6.
S1 = Solid phase contamination (land bound site)
S2 = Solid phase contaminations (water bound site)
L = Liquid phase contaminations
P1 = Liquid phase related
P2 = Leached or dissolved contaminants
Notice that a site may fit into more than one of these types). If possible specify
subtypes as defined in Basetable 14

1. Generel site
information

8.3

9. Overall description

9.1

Overall Location and site description

For BI sites enter "Abstract" and part of "Location and site description" and/or
"abstact". For other sites use summary from existing reports (if any)

10.1

Site Stakeholders

(Specify contactperson for this partiular site: e.g. Goverment Environmental
Agency, Municipal Authority, NGO/community Agency, Local Health Facility
Director, Busines/Coorporate Agency, other Agencies)

10.2

Name of institution which appointed the site as a
"potentially" contaminated"

10.3

Reasons on why the site has been appointed as
contaminated /probably contaminated site

10.4

Comments of SPCBs on the information that thes
site is appointed as a probably contaminated site

10.5

Confirmed by SPCB, CPCB as a probably
contaminated sites or SI has been performed by
COWI

11.1

Total population at risc

10.6

Blacksmith Institute Risc score

12.1

Specify references that describe previous studies
According to "List of references"
performed at the site

12.2

Site ID from Blacksmith Institute

10. Site Stakeholders
and arguments for
identifying the site as
a probably
contaminated site

11.Risc

12. References

Based on our datacollection in Task 1. Point out Institution(s) (E.g. SPCBs,
CPCB, BI, NGOs etc) and contact person

Enter BI site ID (if included in BI database)

Actual description

Inventory and mapping of probably contaminated sites in India

Appendix G Draft Screening and Response
Levels
The laboratory testing will result in a list of concentration levels for various
parameters / substances. These concentration levels have to be compared with the
Screening Levels and the Response Levels
A complete List of Screening Levels and Response Levels are shown in Appendix
G.
Screening and Response Levels are important to assess the level of
contamination.

›

Screening Levels are generic concentrations of hazardous substances in soil,
sediment, groundwater and surface water, at or below which, potential risks to
human health or the environment are not likely to occur and where no further
investigation and assessment is needed;

›

Response Levels are generic concentrations of hazardous substances in soil
and sediments, at or above which, it is very likely there is an imminent threat
to human health or the environment. At or above this level some form of
response is required to provide an adequate level of safety to protect public
health and the environment.

Below, in Appendix Figure 1, the levels are schematically shown indicating the risk
they represent and related actions to be taken.
Assessment

Level of risk / Actions to be taken

Hazardous substances exist at levels which

Unacceptable risk.

may pose existing or imminent risk to human
and environment

Further site actions required (investigation,
remediation or precautionary measures)
Response Level

Hazardous substances exist at levels where

Acceptable risk at current land use.

existing or imminent risk to human and
environment is not likely to occur (related to

Further investigation needed

a certain type of land use)
Screening Level
Hazardous substances have not been

No risk at current land use.

detected or exist at levels where risk for
human and environment are likely to be

No action at current land use

negligible (related to a certain type of land
use)
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Appendix Figure 1

Overview of Screening and Response Levels related to risk and actions

Risk levels versus site categorization according to the definition is schematically
shown in the figure below. The relation between the definitions of (probably)
contaminated sites and the determination of specific Screening/Response Levels
can be deducted as follows:

Risk levels and site categorization
Screening Levels
Assessing soil
contamination

In India, there are no specific levels for assessing soil contamination. The
Canadian CCME Environmental Quality Guidelines will be used as preliminary
screening levels in the Indian situation. Four categories of land use are
distinguished:

›
›
›
›

Agricultural
Residential/Parkland
Industrial
Commercial.

In the table below, we show how to correlate the form of land use from the
Canadian Environmental Quality Guidelines with the land uses referred to by the
MoEF.
Land use India
(Referred to by the MoEF)

Land use in the Canadian Environemtal Quality
Guidelines

Agricultural land

Agricultural (including water quality guidelines for
agriculture)

Waste land

Industrial

Water bodies

For soil depending on land use

Forests

Residential/Parkland

Habitation settlements

Residential/Parkland

Industrial

Industrial, commercial

Mixed

Choose the most vulnerable land use

Other

Choose the most vulnerable land use
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Background levels

In most cases, Screening Levels are well above the natural background levels. The
natural background levels of metals and other inorganic chemicals can vary widely,
and this should be taken into account when applying the assessment levels. Where
it can be demonstrated that natural background concentrations are elevated (e.g.
heavy metal concentrations in mineralised areas), it would be appropriate to
develop less stringent assessment criteria. However, care needs to be taken when
establishing the level of the natural background and its natural variation, as the
local background level may be influenced by historic mining and/or waste disposal
activities. Note that for certain contaminants such as Persistent Organic Pollutants,
no background values should be used, as there is no natural background for these
substances.
Assessing groundwater contamination
For groundwater, first the intended use (at present or in future) of the groundwater
has to be established. Is it to be used for drinking water for humans, for drinking
water for animals, for irrigation of crops, or for water in industrial processes?
Depending on this, different screening levels can be set up. In India, there are no
specific standards for groundwater levels beneath contaminated sites. However,
there are specified standards for e.g. drinking water and water used for irrigation.

Groundwater used
for drinking water

As Screening Levels for groundwater used for drinking water, the Indian drinking
water values considered are as per IS 10500:2012 - (Second Revision) will be
used. For contaminants not listed in this document, suggested screening values
are taken from Canadian Standards. Where Canadian values are also unavailable,
those from WHO are used.

Groundwater used
for irrigation

As Screening Levels for groundwater used for irrigation, the current Indian
Standard: “The Environment (Protection) Rules, 1986 Schedule VI General
standards for discharge of environmental pollutants” will be used. If there are no
Indian standards for a specific compound, the Canadian Water Quality Guidelines
for the Protection of Agriculture will be used, see Appendix B.
Assessing surface water contamination
As Screening Levels for assessing surface water impact from contaminated sites
discharging waste water to surface water bodies, the Indian standards: “The
Environment (Protection) Rules, 1986 Schedule VI, General standards for
discharge of environmental pollutants” will be used. The values are divided into 4
categories: 1) Inland/surface 2) Public sewers 3) Land for irrigation and 4) Marine
coastal. In general, these values are very high compared to international standards
e.g. the Canadian Water Quality Guidelines for the protection of Aquatic Life.
If there are no Indian standards for a specific compound, the Canadian Water
Quality Guidelines for the Protection of Aquatic Life will be used as Screening
Levels, see Appendix C.

http://projects.cowiportal.com/ps/A019251/Documents/3 Project documents/Reports/Task 2 Approaches-Methodologies/Site Inspection Protocol SIP/Final Dec 2015/SIP Final 22 December 2015.doc

Inventory and mapping of probably contaminated sites in India

Response Levels
India has no specific levels for assessing soil contamination. Because of that, the
Dutch intervention values, which are widely accepted worldwide, is used as
response levels. Compared to the Canadian soil screening levels, the Dutch
standards are in general a factor 3-10 higher (for sensitive land use e.g.
agricultural and residential). However, it can be seen from the list in Appendix G
that for some chemical substances the Dutch intervention values are lower that the
Canadian screening levels. This is especial true, when comparing with screening
values for non-sensitive land use (e.g. Industrial and Commercial land use). To
overcome this issue, the response levels should always be the highest specified
level in Appendix E. In one important case, the Dutch Intervention Value is higher
than the level in the Hazardous Waste Rules, namely for hexavalent Chromium,
and in this case the Response Level will correspond to the level in the Hazardous
Waste Rule (50 mg/kg).
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Screening and Response levels

Chemical Name

Chemical Groups

Hazardous
waste
levels
(levels
Schedule
Response
II, HW
levels
Rules,
(Dutch
1)
2008)
Intervention
levels) 2)

Groundwater for drinking water
(Screening levels) 4)

Soil (Screening and Response Levels)

Screening levels
Soil Quality Guidelines for the Protection of
Environmental and Human Health 3)

Agricultural

Residential/- Commerparkland
cial

Industrial

Indian
Standard for
Drinking
Water *
(Maximum
acceptable
concentration)

Surface water Quality (Screening levels)

Guidelines
The Environment (Protection) Rules, 1986
for
WHO
Schedule VI General standards for discharge of
Canadian guidelines
environmental pollutants
Drinking for Drinking
Water
water
Inland
Marine
Quality
Public
Land for
surface
coastal
sewers
irrigation
water
areas
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l

1,1,1-Trichloroethane (TCA)

Halogenated aliphatic compounds

mg/kg
5000

mg/kg
15

mg/kg
0,1

mg/kg
5

mg/kg
50

mg/kg
50

mg/l
-

1,1,2,2- Tetrachloroethene (PCE)

Halogenated aliphatic compounds

5000

8,8

0,1

0,2

0,5

0,6

-

1,1,2,2-Tetrachlorethane

Halogenated aliphatic compounds

5000

0,1

5

50

50

-

1,1,2-Trichloroethane

Halogenated aliphatic compounds

5000

10

0,1

5

50

50

-

-

1,1,2-Trichloroethene (TCE)

Halogenated aliphatic compounds

5000

2,5

0,01

0,01

0,01

0,01

-

0.005

-

-

0.03

0,04

-

1,1-Dichloroethane

Halogenated aliphatic compounds

5000

15

0,1

5

50

50

-

-

-

1,1-Dichloroethene

Halogenated aliphatic compounds

5000

0,3

0,1

5

50

50

-

0.014

-

1,2,3,4-Tetrachlorobenzene

Halogenated aromatic compounds

50

2,2

0,05

2

10

10

-

-

-

1,2,3,5-Tetrachlorobenzene

Halogenated aromatic compounds

50

2,2

0,05

2

10

10

-

-

-

1,2,3-Trichlorobenzene

Halogenated aromatic compounds

50

11

0,05

2

10

10

-

-

-

1,2,4,5-Tetrachlorobenzene

Halogenated aromatic compounds

50

2,2

0,05

2

10

10

-

-

-

1,2,4-Trichlorobenzene

Halogenated aromatic compounds

50

11

0,05

2

10

10

-

-

1,2-Dichlorobenzene

50

19

0,1

1

10

10

-

-

1

-

1,2-Dichloroethane

Halogenated aromatic compounds
Halogenated aliphatic compounds

5000

6,4

0,1

5

50

50

0,003

0.005

0,003

-

1,2-Dichloroethene

Halogenated aliphatic compounds

5000

1

0,1

5

50

50

-

-

0,05

-

1,2-Dichloropropane

Halogenated aliphatic compounds

5000

2

0,1

5

50

50

-

-

0,04

-

1,2-Dichloropropene (cis and trans)

Halogenated aliphatic compounds

5000

0,1

5

50

50

-

-

-

1,3,5-Trichlorobenzene

Halogenated aromatic compounds

50

0,05

2

10

10

-

-

-

1,3-Dichlorobenzene

Halogenated aromatic compounds

50

0,1

1

10

10

-

-

-

1,4-Dichlorobenzene

Halogenated aromatic compounds

50

0,1

1

10

10

-

0.005

0,3

-

-

-

-

-

-

-

0,05

2,3,4,6-Tetrachlorophenol

Halogenated aromatic compounds

50

0,05

0,5

5

5

-

0.1

2,4,6-Trichlorophenol

Halogenated aromatic compounds

50

0,05

0,5

5

5

-

0.005

Halogenated aromatic compounds
2,4-Dichlorophenoxyacetic acid (2,4-D) Pesticides (Phenoxy herbicide)

50

0,05

0,5

5

5

-

0.9

-

-

-

-

-

0,03

-

1,4-Dioxane

2,4-Dichlorophenol

-

-

0,2

-

0,03

-

3-Iodo-2-propynyl butyl carbamate

Pesticides, Carbamate

-

-

-

-

-

-

-

-

Acenaphthene

Polycyclic aromatic hydrocarbons (PAH)

-

0.1 ¤

1¤

10 ¤

10 ¤

-

-

-

Acenaphthylene

Polycyclic aromatic hydrocarbons (PAH)

-

0.1 ¤

1¤

10 ¤

10 ¤

-

-

-

Acridine

Polycyclic aromatic hydrocarbons (PAH)

-

0.1 ¤

1¤

10 ¤

10 ¤

-

-

Aldicarb

Pesticides, Carbamate

-

-

-

-

-

-

0.009

0,01

Aldrin

Pesticides, Organochlorine
Non-halogenated aliphatic compounds

0,00003

Aliphatics nonchlorinated (each)
Aluminium

Metal

Ammonia (total)

Inorganic

Ammonia (un-ionized)

Inorganic

Aniline

Organic

Anthracene

0,32

-

-

-

-

-

0.00003

0.0007

-

0,3

-

-

-

-

-

-

-

-

-

-

0.03

-

-

20000

-

-

-

-

0,5

-

5

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Polycyclic aromatic hydrocarbons (PAH)

50

0.1 ¤

1¤

10 ¤

10 ¤

-

-

Antimony (metallic)

Inorganic

50

22

20

20

40

40

0.006

0,02

Arsenic

Metal

0.01

0,01

Asbestos

50

50

50 (76)!

12

12

12

12

5000

100

-

-

-

-

0,01

-

0,71

-

-

-

-

0.002
0.7

-

-

Longterm in
Freshwater
µg/L
-

0,02

Canadian
Water Quality
Guidelines for
the Protection
of Aquatic Life

-

Canadian
Water Quality
Guidelines for
the Protection
of Agriculture
Irrigation/Livestock
µg/L
-

-

-

110

-

-

-

-

-

-

-

-

-

-

-

21

-/50

-

-

-

-

-

-

-

-

-

-

1,8

-

-

-

-

-

-

-

8

-

-

-

-

-

-

-

24

-

-

-

0,7

-

-

-

100

-/5

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

150

-

-

-

26

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

1,9

-

-

-

5,8

-

-

-

-

-

-

-

4,4

-

-

-

1

54,9/11

-

-

0.004

-

-

-

-

-

-

-

Variable

5000/5000

5

Table

-

-

-

19

-

-

-

2,2

-

-

-

0,012

-

-

-

-

-

-

-

0,2

0,2

0,2

0,2

5

100/25

-

-

-

-

-

1,8

10/5
-

Atrazine

Pesticides, Triazine

Barium

Inorganic

20000

-

750

500

2000

2000

-

-

-

-

-

Benzene

Monocyclic aromatic compounds

50

1.1

0.05 ¤

0.5 ¤

5¤

5¤

0.005

0,01*

-

0,01*

0,01*

370

-

Benzo(a)anthracen

Polycyclic aromatic hydrocarbons (PAH)

50

0.1 ¤

1¤

10 ¤

10 ¤

-

-

-

-

-

0,018

-

0.005

0,002

1.0

0,7

-

-

Screening and Response levels

Chemical Name

Chemical Groups

Hazardous
waste
levels
(levels
Schedule
Response
II, HW
levels
Rules,
(Dutch
1)
2008)
Intervention
levels) 2)
mg/kg

Screening levels
Soil Quality Guidelines for the Protection of
Environmental and Human Health 3)

Agricultural

Residential/- Commerparkland
cial

Industrial

Indian
Standard for
Drinking
Water *
(Maximum
acceptable
concentration)

Guidelines
The Environment (Protection) Rules, 1986
for
WHO
Schedule VI General standards for discharge of
Canadian guidelines
environmental pollutants
Drinking for Drinking
Water
water
Inland
Marine
Quality
Public
Land for
surface
coastal
sewers
irrigation
water
areas
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l

mg/kg

mg/kg

mg/kg

mg/kg

Polycyclic aromatic hydrocarbons (PAH)

50

0.1 ¤

1¤

10 ¤

10 ¤

0.00001

-

Benzo(b)fluoranthene

Polycyclic aromatic hydrocarbons (PAH)

-

0.1 ¤

1¤

10 ¤

10 ¤

-

-

Benzo(k)fluoranthene

Polycyclic aromatic hydrocarbons (PAH)

50

0.1 ¤

1¤

10 ¤

10 ¤

-

-

Beryllium

Inorganic

50

4

4

8

8

-

-

Boron

Inorganic
Pesticides

-

2

-

-

-

5.0

-

Bromacil

-

-

-

-

-

-

-

Bromoxynil

Pesticides, Benzonitrile

-

-

-

-

-

0.005

Cadmium

Metal

1,4

10

22

22

0.003

Calcium

Inorganic

-

-

-

-

-

75

-

-

-

-

-

-

-

-

-

-

13

mg/l

Surface water Quality (Screening levels)

Benzo(a)pyrene

50

mg/kg

Groundwater for drinking water
(Screening levels) 4)

Soil (Screening and Response Levels)

0,5

0,015

-

-

-

-

-

-

-

-

-

-

-

-

-

1,500μg/L
or
1.5mg/L

100/100
Variable5000/5000

-

-

5

0,2/1100

-

-

-

5

0,33/11

0.005

2

1

-

2

Equation

5,1/80

-

-

-

-

-

-/1000000

-

-

-

-

1,3

-/13

0.01

-

0.01

0.01

0,2

-/1100

-

-

-

1,8

-/45

-

-

-

-

0.006µg/L
120,000
or 120 mg/L

Variable/-

-

-

0,18

5.8 (other
crops)/170
-/24

Pesticides

-

0,45

Carbofuran

Pesticides, Carbamate

-

0,017

-

-

-

-

0.09

-

Chlordane

Pesticides, Organochlorine

50

4

-

-

-

-

-

-

Chloride

Inorganic
Pesticides

-

-

-

-

-

-

-

-

-

-

-

-

Chlorpyrifos

Pesticides, Organophosphorus

-

-

-

-

Metal

-

-

64

64

87

87

Chromium, hexavalent (Cr(VI))

Metal

50

50 (78)!

0,4

0,4

1,4

1,4

Chromium, trivalent (Cr(III))

Metal

5000

180

Chrysene

Polycyclic aromatic hydrocarbons (PAH)

Cobalt

Inorganic
Biological

Coliforms, fecal (Escherichia coli)
Coliforms, total

5000

0,03
0.05

0.09

0,03

-

-

-

0,002

0.05

0,05

2

2

-

2

-

-

-

0,1

2

-

1

1

8/50

-

-

8,9

4,9/50

-

-

-

-

-

-

-

50/1000

-

-

-

-

-

-

0.1 ¤

1¤

10 ¤

10 ¤

-

-

40

50

300

300

-

-

-

-

-

-

-

-

-

-

-

-

-

-

100 per 100
mL/-

-

-

-

-

-

-

-

-

-

1000 per 100
mL

-

-

-

-

-

Narrative

-

-

-

-

-

-

-

50
5000

190

Colour

Physical

-

-

-

-

-

Conductivity

Physical

-

2 dS/m

2 dS/m

4 dS/m

4 dS/m

Copper

Metal

63

63

91

91

Cyanazine

Pesticides, Triazine

-

-

-

-

Cyanide

Inorganic

50

0,9

0,9

8

8

Cyanobacteria

Biological

-

-

-

-

Debris

Physical
Pesticides

-

-

-

Deltamethrin

-

-

-

Di(2-ethylhexyl) phthalate

Phthalate esters

-

-

Di-n-butyl phthalate

Phthalate esters

-

-

Di-n-octyl phthalate

Phthalate esters

-

Dibenz(a,h)anthracene

Polycyclic aromatic
hydrocarbons
Halogenated
aliphatic
compounds(PAH)
Halogenated methanes

Dicamba
DDT Total (Dichloro diphenyl
trichloroethane; 2,2-Bis(pchlorophenyl)-1,1,1-trichloroethane)

Pesticides, Aromatic Carboxylic Acid
Pesticides, Organochlorine

-/7

-

-

Biological

Dibromochloromethane

µg/L

-

Pesticides, Carbamate

Chromium (total)

Irrigation/Livestock

-

Captan

Chlorothalonil

Longterm in
Freshwater
µg/L

Canadian
Water Quality
Guidelines for
the Protection
of Agriculture

-

Carbaryl

250

Canadian
Water Quality
Guidelines for
the Protection
of Aquatic Life

5000

190

50

5 Hazen Units

-

2

3

3

-

3

Equation

Variable/variabl
e

0.01

0,0006

-

-

-

-

2

0,5/10

0.05

0.2

0,07

0,2

2

0,2

0,2

5 (as free CN)

-/-

-

-

0.0015

-

-

-

-

-/-

-

-

-

-

-

-

-

-

-/-

-

-

-

-

-

-

-

0,0004

-/2.5

-

-

-

-

-

-

-

-

16

-/-

-

-

-

-

-

-

-

-

19

-/-

-

-

-

-

-

-

-

-

-

-

-/-

-

-

-

-/-

-

-

-

-/100

-

-

10

0,006/122

10*)

10*)

0.001

-/30

0.05

-

0.1 ¤

1¤

10 ¤

10 ¤

-

-

-

5000

-

-

-

-

0.1

-

-

-

-

-

-

-

-

-

-

0,7

0,7

12

12

10*)

-

50

1,7

0,001

-

0,001

Screening and Response levels

Chemical Name

Chemical Groups

DDD (Dichloro diphenyl dichloroethane, Pesticides, Organochlorine
2,2-Bis (p-chlorophenyl)-1,1dichloroethane)
DDE (Dichloro diphenyl ethylene, 1,1- Pesticides, Organochlorine
Dichloro-2,2-bis(p-chlorophenyl)ethene)
DDT (Dichloro diphenyl trichloroethane; Pesticides, Organochlorine
2,2-Bis(p-chlorophenyl)-1,1,1trichloroethane)
Halogenated aliphatic compounds,
Dichlorobromomethane

Halogenated methanes

Dichloromethane (Methylene chloride) Halogenated aliphatic compounds
Dichlorophenols

Hazardous
waste
levels
(levels
Schedule
Response
II, HW
levels
Rules,
(Dutch
1)
2008)
Intervention
levels) 2)

Groundwater for drinking water
(Screening levels) 4)

Soil (Screening and Response Levels)

Screening levels
Soil Quality Guidelines for the Protection of
Environmental and Human Health 3)

Agricultural

Residential/- Commerparkland
cial

Industrial

Indian
Standard for
Drinking
Water *
(Maximum
acceptable
concentration)

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/l

50

34

-

-

-

-

0,001

50

50

2,3

1,7

5000

-

-

-

-

0,001

Surface water Quality (Screening levels)

Guidelines
The Environment (Protection) Rules, 1986
for
WHO
Schedule VI General standards for discharge of
Canadian guidelines
environmental pollutants
Drinking for Drinking
Water
water
Inland
Marine
Quality
Public
Land for
surface
coastal
sewers
irrigation
water
areas
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
-

-

-

-

-

-

0,001

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-/100

-

-

98,1

-/50

-

-

-

0,2

-

-

6,1

-

-

1,5

-

-

-

-

-

-

-

-

1600

2 000/-

-

-

6,2

-/3

-

-

0,05

16/150

-

-

Narrative

-

-

-

-

-

0,001

0,001
-

0,1

5

50

50

-

0.05

22

0,05

0,5

5

5

-

0.9

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

0.00003

-

Pesticides

Dieldrin
Diethylene glycol

Pesticides, Organochlorine
Glycols

Diisopropanolamine

Organic

Dimethoate
Dinoseb

Pesticides, Organophosphorus
Pesticides

Dissolved gas supersaturation
Dissolved oxygen
Endosulfan

Pesticides, Organochlorine

50

4

-

-

-

-

Endrin

50

-

-

-

-

-

Ethylbenzene

Pesticides, Organochlorine
Monocyclic aromatic compounds

20000

110

Ethylene glycol

Glycols

Fluoranthene
Fluorene

50

-

0,02

0.00003

-

-

-

-

-

-

-

-

-

-

-

180

180

180

180

-

-

-

5000

-

-

-

-

-

-

-

-

-

-

-

-

0.01

-

Physical

-

-

-

-

-

-

-

-

Inorganic

-

-

-

-

-

-

-

0.0004

0,006

-

-

-

10*)

10*)

0,003

-

-

-

-

0.0023

-

0,3

-

-

-

90

-/2.4

-

-

192 000

-

-

-

0,04

-

-

-

3

-

-

-

-

-

2

15

-

15

120

1000/variable

-

-

800

-/280

-

-

0.01

-/3

-

-

-

-/0.52

-

-

1,3

No data

-

-

0,01

-/4

-

-

-

-

-

-

-

-

-

-

0,23

-

-

-

No data

-

5

50

50

-

960

960

960

-

-

Polycyclic aromatic hydrocarbons (PAH)

50

0.1 ¤

1¤

10 ¤

10 ¤

-

-

Polycyclic aromatic hydrocarbons (PAH)

-

0.1 ¤

1¤

10 ¤

10 ¤

-

-

5000

-

-

-

-

Fluoride

Inorganic

5000

200

400

2000

2000

Glyphosate

Pesticides, Organophosphorus

5000

-

-

-

-

0.28

-

Heptachlor

Pesticides, Organochlorine

50

4

-

-

-

-

-

-

-

Hexachlorobenzene

50

2

0,05

2

10

10

-

-

1.5

1,5

Hydrazine(s)

5000

Imidacloprid

-

-

-

-

-

-

-

50

0.1 ¤

1¤

10 ¤

10 ¤

-

-

-

Hexachlorobutadiene

Halogenated aromatic compounds
Halogenated aliphatic compounds

-

-

-

-

-

-

Hexachlorocyclohexane (HCH)

Pesticides, Organochlorine

50

-

0,01

-

-

-

-

-

Hexachlorocyclohexane (alfa HCH)

Pesticides, Organochlorine

-

17

-

-

-

-

-

-

Hexachlorocyclohexane (beta HCH)

Pesticides, Organochlorine

-

1,6

Hexachlorocyclohexane (delta HCH)

Pesticides, Organochlorine

-

Indeno(1,2,3-c,d)pyrene

Polycyclic aromatic hydrocarbons (PAH)

Iron

Inorganic

Lead

Metal

Lindane (gamma HCH)
Linuron

Pesticides, Organochlorine
Pesticides

Lithium

Inorganic

5000

530

50

1,2

-

10*)

0.1

5000

0,18/9

0,0006

960

1.0

-

-

-

Fluorine

µg/L

-

3,9

Didecyl dimethyl ammonium chloride

Irrigation/Livestock

-

50

Diclofop-methyl

Longterm in
Freshwater
µg/L

Canadian
Water Quality
Guidelines for
the Protection
of Agriculture

0,001

5000

Chlorinated phenols
Pesticides

Canadian
Water Quality
Guidelines for
the Protection
of Aquatic Life

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

0.3

3

3

-

3

300

5000/'-

70

140

260

600

0.01

0.01

0,1

1

-

2

Equation

200/100

0.002

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

7

0,071/-

-

-

-

-

-

-

-

-

-

-

-

2500/-

Screening and Response levels

Chemical Name

Chemical Groups

Hazardous
waste
levels
(levels
Schedule
Response
II, HW
levels
Rules,
(Dutch
1)
2008)
Intervention
levels) 2)
mg/kg

Malathione

Pesticide, Organophosphorus

Manganese

Inorganic
Metal

Mercury (inorganic)
Methoprene
Methyl tertiary-butyl ether (MTBE)
MCPA (Methylchlorophenoxyacetic acid
(4-Chloro-2-methyl phenoxy acetic acid;
2-Methyl-4-chloro phenoxy acetic acid)

Aliphatic ether
Pesticides

Screening levels
Soil Quality Guidelines for the Protection of
Environmental and Human Health 3)

Agricultural

Residential/- Commerparkland
cial

Industrial

Indian
Standard for
Drinking
Water *
(Maximum
acceptable
concentration)

mg/kg

mg/kg

mg/kg

mg/kg

mg/l

5000

-

-

-

-

0.19

-

-

-

-

-

0.1
0.001

50

mg/kg

Groundwater for drinking water
(Screening levels) 4)

Soil (Screening and Response Levels)

Guidelines
The Environment (Protection) Rules, 1986
for
WHO
Schedule VI General standards for discharge of
Canadian guidelines
environmental pollutants
Drinking for Drinking
Water
water
Inland
Marine
Quality
Public
Land for
surface
coastal
sewers
irrigation
water
areas
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
0.19

-

0,01

-

-

-

0.090,026
(Target
Organism

-

-

-

-

-

-

-

-

-

-

-

10 000

-

-

-

-

-

0.1
-

-

-

-

2,6

0,025/25

-

4

-

50

-

-

-

-

0.05

-

-

-

-

-

0.08

5

10

40

40

-

-

-

-

-

0,1

1

10

10

-

-

-

-

Molybdenum

Inorganic

5000

Monobromomethane

Halogenated aliphatic compounds

5000

Monochlorobenzene

Halogenated aromatic compounds

50

Monochloromethane

Halogenated aliphatic compounds

5000

Monochlorophenols

Chlorinated phenols

50

Naphthalene

Polycyclic aromatic hydrocarbons (PAH)

50

Nickel

Metal
Inorganic nitrogen compounds

Aliphatic hydrocarbon

-

0,01

-

n-hexane

200/-

-

-

Nutrients

-

0,01

-

Nonylphenol and its ethoxylates

2

-

5000

Nonylphenol and its ethoxylates

-

0.001

Pesticide, Organophosphorus

Inorganic nitrogen compounds

2

-

Methylparathion

Nitrate + Nitrite

2

50

-

Nitrite

10

-

-

Inorganic nitrogen compounds

10

24

-

Nitrate

-

-

-

Pesticide, Organophosphorus

µg/L

10

6,6

5000

Pesticides, Triazine

Irrigation/Livestock

-

Organic

Metolachlor

Longterm in
Freshwater
µg/L

Canadian
Water Quality
Guidelines for
the Protection
of Agriculture

6,6

Methylmercury

Metribuzin

Canadian
Water Quality
Guidelines for
the Protection
of Aquatic Life

-

-

36

Surface water Quality (Screening levels)

5000

190
15
5,4
100

20000

0.0003

0.07

0,004

-

-

-

10

-

10

10
7,8

28/50

-

-

-

-

1

0,5/80

-

-

-

-

73

Narrative/500

-

-

-

-

-

-

0.08

-

-

-

-

1,3

-

-

-

-

-

-

-

-

.-

0,07

-

0,05

0,5

5

5

-

-

-

-

-

7

0.1 ¤

1¤

10 ¤

10 ¤

-

-

-

-

-

1,1

-

50

50

50

50

0.02

-

0,07

3

3

-

5

200/1000

-

-

-

-

45

45

50

10

-

-

20

Equation
13,000
µg/L or
13 mg/L

-

-

-

-

-

-/100 000
NO3+NO2-N

-

-

-

-

60 NO2-N

-/10 000 NO2-N
-

20000

-

-

-

-

-

5000

-

-

-

-

-

-

5,7

5,7

14

14

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

1
Guidance
Framework

-

0.49/6.5 #

0.49/6.5 #

6.5/21 #

6.5/21 #

-

-

-

-

-

-

-

Parathione

Pesticide, Organophosphorus

-

-

-

-

-

Pentachlorobenzene

Halogenated aromatic compounds

50

6,7

0,05

2

10

10

-

-

-

-

-

6

-

Pentachlorophenol

Halogenated aromatic compounds

50

12

7,6

7,6

7,6

7,6

0.06

-

-

-

-

0,5

-

Permethrin
Phenanthrene
Phenolic compounds (as C6H5OH)

Pesticides, Organochlorine compounds
Polycyclic
aromaticaromatoc
hydrocarbons
(PAH)
Non-halogenated
hydroxy

1¤
1

10 ¤
10

10 ¤
10

-

-

-

-

-

0,004
0,4

-

14

0.1 ¤
0,1

1

5

-

5

-

-

Phenols (mono- & dihydric)

Aromatic hydroxy compounds
Pesticides

5000

3,8

3,8

3,8

3,8

-

-

-

-

-

4

-/2

-

-

-

-

-

-

-

-

-

-

20000

-

-

-

-

-

5

-

-

-

4
Guidance
Framework

-/100

Inorganic
Phthalate esters

-

30

-

-

-

-

-

-

-

-

-

-/190

Phenoxy herbicides
Phosphorus (as P)
Phthalic acid esters (each)

compounds

PCBs (Polychlorinated biphenyls)

Pesticides
Organic Polyaromatic compounds
Polychlorinated biphenyls

Poly cyclic Hydrocarbon (PAH)

Polycyclic aromatic hydrocarbons (PAH)

Picloram

Polychlorinated dibenzo-pdioxins/dibenzo furans
Propylene glycol

Polychlorinated dioxins and furans
Glycols

Pyrene
pH

5000

3

50
50
5000

50

1

-

40

-

0,00018

-

-

-

-

0,5

1,3

33

33

0.001

0,009

-

-

-

-

-

-

-

29

0.0005

-

-

-

-

-

0.001

-

0.0001

-

-

-

-

-

-

-

4 ng TEQ.kg- 4 ng TEQ.kg- 4 ng TEQ.kg- 4 ng TEQ.kg1
1
1
1

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

500 000

-

Polycyclic aromatic hydrocarbons (PAH)

-

0.1 ¤

1¤

10 ¤

10 ¤

-

-

-

-

-

0,025

-

Inorganic Acidity, alkalinity and pH

-

6 to 8

6 to 8

6 to 8

6 to 8

5,5 - 9,0

5,5 - 9,0

5,5 - 9,0

5,5 - 9,0

6.5 to 9.0

-

6.5-8.5

Screening and Response levels

Chemical Name

Chemical Groups

Hazardous
waste
levels
(levels
Schedule
Response
II, HW
levels
Rules,
(Dutch
1)
2008)
Intervention
levels) 2)
mg/kg

mg/kg

Groundwater for drinking water
(Screening levels) 4)

Soil (Screening and Response Levels)

Screening levels
Soil Quality Guidelines for the Protection of
Environmental and Human Health 3)

Agricultural

Residential/- Commerparkland
cial

Industrial

Indian
Standard for
Drinking
Water *
(Maximum
acceptable
concentration)
mg/l

Surface water Quality (Screening levels)

Guidelines
The Environment (Protection) Rules, 1986
for
WHO
Schedule VI General standards for discharge of
Canadian guidelines
environmental pollutants
Drinking for Drinking
Water
water
Inland
Marine
Quality
Public
Land for
surface
coastal
sewers
irrigation
water
areas
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l

Canadian
Water Quality
Guidelines for
the Protection
of Aquatic Life
Longterm in
Freshwater
µg/L

Canadian
Water Quality
Guidelines for
the Protection
of Agriculture
Irrigation/Livestock
µg/L

mg/kg

mg/kg

mg/kg

mg/kg

Quinoline

Polycyclic aromatic hydrocarbons (PAH)

-

0.1 ¤

1¤

10 ¤

10 ¤

-

-

-

-

-

3,4

-

Reactive Chlorine Species

Inorganic Reactive chlorine compunds

-

-

-

-

-

-

-

-

-

-

0,5

-

Salinity

Physical

-

-

-

-

-

Selenium

Inorganic

50

1

1

2,9

2,9

0.01

0,1

0.01

-

-

-

-

-

-

0,01

0,05

0,05

-

0,05

1

Variable/50

-

-

-

-

0,1

-

0,002

-

-

-

-

10

0,5
-

Silver

Inorganic

5000

20

20

40

40

Simazine

Pesticides, Triazine

-

-

-

-

-

Sodium adsorption ratio

Physical Turbidity, clarity and suspended
solids Total particulate matter
Monocyclic aromatic compounds

-

5

5

12

12

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Narrative

-

0,1

5

50

50

-

-

-

-

-

72

-

Streambed substrate
Styrene

20000

86

Sulfolane

Organic sulphur compound

-

0,8

0,8

0,8

0,8

Sulphate

Inorganic Inorganic sulphur compounds

-

-

-

-

-

Sulphur (elemental)

Inorganic
Inorganicclarity
sulphur
compounds
Physical Turbidity,
and
suspended
solids Total particulate matter
Pesticides

50000

500

-

-

-

-

-

-

Suspended sediments
Tebuthiuron
Tellurium
Temperature

0.01

-

-

-

-

-

50 000

500

-

-

-

-

-

-

No data

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Narrative

-

1,6

0.27 (cereals,
tame hays, and
pastures)

200

-

-

-

-

-

-

50

-

-

-

-

-

-

-

-

-

-

50

Tetrachloromethane

Physical Temperature
Halogenated aliphatic compounds

5000

0,7

0,1

5

21

0,02

-

-

-

-

-

-

-

-

- 5oC
Maks..
above

50

-

-

-

-

-

Narrative

-

13,3

-/5
-

Tetrachlorophenols

Halogenated aromatic compounds

50

0,05

0,5

5

5

0.1

-

-

-

-

1

Thallium

Inorganic

50

1

1

1

1

-

-

-

-

-

0,8

-

Thiophene

Miscellaneous organic compound

-

0,1

-

-

-

-

-

-

-

-

-

-

Tin (inorganic)

Inorganic

5000

5

50

300

300

-

-

-

-

-

-

-

50

-

-

-

-

-

-

-

-

-

-

-

0.1

3

30

30

-

-

-

-

-

2

-

-

-

-

500

-

100

600

200

100

-

-/24
Variable/30000
00

-

-

-

-

0,5

-

10

20

10

20

-

-

50

-

-

-

-

-

-

-

-

-

0.008

-/5

-

-

-

-

-

-

-

-

-

-

0,24

-/230

5000

-

-

-

-

-

-

-

-

-

-

-/100
-/250

Tin (organic)
Toluene
Total dissolved solids (TDS)

Monocyclic
aromatic
compounds
Physical Turbidity,
clarity
and suspended
solids

Total hydrocarbons (TPH) (mineral oil)
Toxaphene

Pesticides, Organochlorine

Triallate

Pesticides, Carbamate
Halogenated aliphatic compounds
Organotin compounds

Trichlorfon

32

50000

Tribromomethane
Tributyltin

20000

5000

50

-

-

-

-

-

-

-

-

-

0,008

-

-

-

-

-

-

-

-

-

-

0,009

-

-

-

-

-

1,8

-/100

Trichloromethane (chloroform)

Halogenated aliphatic compounds

5000

0,7

0,1

5

50

50

50

22

Trichlorophenols

Halogenated aromatic compounds

Tricyclohexyltin

Organotin compounds

Trifluralin

Pesticides, Dinitroaniline
Organotin
compounds
Physical Turbidity,
clarity and suspended
solids Total particulate matter

Triphenyltin
Turbidity
Tungsten compounds
Uranium
Vinylchloride
Vanadium

Inorganic
Halogenated aliphatic compounds

0,7

0,2

-

0,3

0,05

0,5

5

5

0.005

-

-

-

-

18

-

-

-

-

-

-

-

-

-

-

-

-

-/250

-

-

-

-

-

-

-

-

-

-

0,2

-/45

50

-

-

-

-

-

-

-

-

-

0,022

-/820

-

-

-

-

-

0.1-1.0 NTU

-

-

-

-

Narrative

-

5000

-

-

-

-

-

-

-

-

-

-

-

23

23

33

300

0.0s

0,015

-

-

-

-

15

10/200

-

-

-

-

0.002

0,0003

-

-

-

-

-

-

130

130

130

130

-

0,2

0,2

-

0,2

-

100/100

5

-

15

-

15

30

-/50000

5000

0,1

5000

Xylene

Inorganic
Monocyclic aromatic compounds

20000

17

0.1

5

50

50

Zinc

Metal

20000

720

200

200

360

360

1 NTU

5

-

0,02

0,5

Screening and Response levels

Chemical Name

Chemical Groups

Hazardous
waste
levels
(levels
Schedule
Response
II, HW
levels
Rules,
(Dutch
1)
2008)
Intervention
levels) 2)
mg/kg

mg/kg

Groundwater for drinking water
(Screening levels) 4)

Soil (Screening and Response Levels)

Screening levels
Soil Quality Guidelines for the Protection of
Environmental and Human Health 3)

Agricultural
mg/kg

Residential/- Commerparkland
cial
mg/kg

mg/kg

Industrial
mg/kg

Indian
Standard for
Drinking
Water *
(Maximum
acceptable
concentration)
mg/l

Surface water Quality (Screening levels)

Guidelines
The Environment (Protection) Rules, 1986
for
WHO
Schedule VI General standards for discharge of
Canadian guidelines
environmental pollutants
Drinking for Drinking
Water
water
Inland
Marine
Quality
Public
Land for
surface
coastal
sewers
irrigation
water
areas
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l

Canadian
Water Quality
Guidelines for
the Protection
of Aquatic Life
Longterm in
Freshwater
µg/L

NR: No relaxation
¤: CCME (Canadian Council of Ministers of the Environment). 1991. Interim Canadian environmental quality criteria for contaminated sites. CCME, Winnipeg.
#: coarse/fine sediment.
!: xx (yy): xx is value from HWR 2008; yy is Dutch Intervention values. In this case levels from HWR are used because these are lowest.
*: IS: 10500:2012
1)

referring to schedule II of the Hazardus Waste rules, 2008. These levels are not relevant for the assessment of contaminated sites, but may apply if during remediation material is excavated, transported and disposed of or treated.
Note: the total content of the various substances in categories 50, 5000, 20000 and 50000 are indicated, should not exceed the specified levels to be determinated as hazardous waste.

2)

referring to Dutch intervention values (of the Circulaire bodemsanering - Circular Soil Remediation) which represent a level above which unacceptable risks may occur. The risk model by which these levels were determined takes into account a residential
situation where people live and partly eat crops from the site. In this way these levels provide a relatively low level of risk, i.e. a conservative approach. The levels in this list are fixed number, no dependency on soil characteristics has to be applied.

3)

referring to CCME Canadian Environmental Quality Guidelines, these levels represent a level of negligible risk and provide a level that is regarded to enable a healthy functioning system for different types of land use.

4)

Groundwater for drinking water Screening levels: If Indian Standard for Drinking Water is not available for that parameter first referring to Guidelines for Canadian Drinkwater Quality and secondly to WHO Guidelines for drinking water.

Canadian
Water Quality
Guidelines for
the Protection
of Agriculture
Irrigation/Livestock
µg/L
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Executive Summary

1.1

Introduction

9

The Government of India, through the Ministry of Environment, Forest and Climate
Change (MoEF&CC, previously MoEF = Ministry of Environment & Forests), is
implementing Capacity Building for Industrial Pollution Management Project
(CBIPMP) with financial assistance from the World Bank. The two-fold objective of
this project is (i) to build tangible human and technical capacity in selected state
agencies for undertaking environmentally sound remediation of contaminated sites
and (ii) to support the development of a policy, institutional and methodological
framework for the establishment of a National Programme for Rehabilitation of
Polluted Sites (NPRPS).
As part of the development of NPRPS three studies (‘Assignments’) have been
carried out:

›
›
›

Assignment 1 – Inventory and mapping of probably contaminated sites in
India; see references /1/ - /6/
Assignment 2 – Development of methodologies for NPRPS; see reference /7/
Assignment 3 – Development of legal, institutional and financial framework of
NPRPS; see reference /8/

This report presents the key output of all activities carried out for Assignment 1 of
the NPRPS, Inventory and Mapping of Probably Contaminated Sites in India, which
was awarded by the Ministry to a Consortium consisting of COWI as lead partner in
association with KADAM, Witteveen+Bos and Tauw as sub-consultants. The
project has been executed during the period from May 2012 to December 2015.
Objective

The objective of the assignment is to prepare an inventory of (probably)
contaminated sites across India, which will provide information to Central and State
governments when preparing and implementing the National Program for
Rehabilitation of Polluted Sites (NPRPS). The Inventory must be a dynamic tool
where data are adjusted and supplemented on a regular basis. The assignment
involves collection, collation and standardization of information from a variety of
sources and development of a list of (probably) contaminated sites. Data will be
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structured in a database, which will also provide tools for prioritization and
interventions across sites.
Tasks

The project has been developed through five tasks:

›
›
›
›
›

Task 1 – Review and update the available information on polluted sites
Task 2 – Formulate approaches to identification and assessment of
contaminated sites
Task 3 – Develop an inventory and database of contaminated sites
Task 4 – Field visits, site inspections, data verification of contaminated sites
Task 5 – Prioritization of sites

The summary of the work performed and the results obtained of the five tasks is
provided in Chapter 3 to 7, while this Executive Summary presents the
methodology and results of the five tasks in two separate sections.

1.2

Methodology

Through this assignment following methodological approaches have been
developed to be used in this assignment, see Section 1.3, and for future update
and development of the inventory:

›

A structured process for identification and assessment of contaminated sites

›

Definition of a (probably) contaminated site

›

The approach to defining risk

›

Criteria and assessment levels for contaminants

›

Methodology to perform an inventory of contaminated sites

›

Methodology to perform a Preliminary Assessment of a contaminated site

›

Methodology for prioritization of sites

›

Organizing and storage of data in a database

The approaches have been developed based on international experiences adapted
to the specific Indian situation. Especially, the experiences obtained during the
execution of this Inventory have contributed to the adaptation of the methodology
to the Indian situation.
The methodological approaches are further described below.
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A structured process
for identification and
assessment

A common framework covering the entire process of intervention on a
contaminated site, from its earliest identification to post remediation measures, has
been developed as a sequence of 14 distinct steps, see the table below.

Identification

Planning

Implementation

Post remediation

›

Step 1:
Identification of probably
contaminated sites

›

Step 5:
Remediation Investigation

›

›

Step I0:
Post remediation plan

›

›

›

Step 2:
Preliminary Investigation
Step 2.1: Prel. Assessment
Step 2.2: Prel. Site Invest.

Step 6:
Remediation Design, DPR

Step 8:
Implementation of
remediation

›

Step 9:
Approval of remediation
completion

Step I1:
Post remediation action

›

Step I2:
Cost recovery

›

Step I3:
Priority list deletion

›

Step I4:
Site reuse

›

Step 3:
Notification of polluted site

›

Step 4:
Priority list addition

11

›

Step 7:
DPR approval and
financing

In this assignment, the methodology for "Step 1 Identification of probably
contaminated sites (inventory)" and "Step 2.1 Preliminary assessment (Desk based
assessment, Site Inspection and preliminary sampling)" has been developed. The
other steps are detailed addressed in the NPRPS and/or in the Guidance
Document developed in two other assignments /7/, /8/.
Definition of a
(probably)
contaminated site

Following definitions have been used in this project:
The definition of a contaminated site is:
"Contaminated sites are delineated areas in which the constituents and
characteristics of the toxic and hazardous substances, caused by humans, exist at
levels and in conditions which pose existing or imminent threats to human health
and/or the environment".
Similarly, the definition of a probably contaminated site is:
"Sites with alleged (apparent, purported) but not scientifically proven presence of
constituents of contaminants or substances caused by humans at concentrations
and characteristics which can either pose a significant risk to human health or the
environment with regard to present or future land use plan [pattern] or exceeding
specific concentrations or guidelines values prescribed for human health and or the
environment"
Specific explanatory notes are attached the two definitions. For the full definition
including notes, see the Task 1 report /1/.

The risk approach

In this context, it is internationally agreed that it is vital to determine the risk that
either humans or the environment will be exposed to the contamination. The
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methodology for risk assessment adapted in this project, is the widely accepted
‘Source – Pathway –Receptor’ approach, see the table below.
Source-Pathway-Receptor
Source:
An area where a hazardous substance may have been deposited, stored, disposed, or placed. Also,
soil that may have become contaminated as a result of hazardous substance migration. In general,
however, the volumes of air, groundwater, surface water, and surface water sediments that may have
become contaminated through migration are not considered sources.
Pathway:
The environmental medium through which a hazardous substance may threaten receptors. The
migration and threat potential through the groundwater, surface water, air, and soil exposure
pathways is assessed.
Receptor:
A physical or environmental receptor that is within the receptor distance limit for a particular pathway.
Receptors may include wells and surface water intakes supplying drinking water, fisheries, sensitive
environments, and resources.

At any given site the exact situation with respect to each of these three elements
and their interconnectivities determine [i] the need to intervene, [ii] the points of
intervention (start and end), as well as [iii] the focus and the potential types of
remediation options.
Criteria and
assessment levels
for contaminant

The main goal of the process of identification and assessment of contaminated
sites in India is to focus as quickly as possible on sites where imminent threats to
human health and/or the environment occur.
As a part of a risk based approach, criteria and assessment levels (acceptable
and/or unacceptable concentrations of specific contaminants) can be determined to
help to decide after each step, if further action is needed.
The assessment levels presented in this assignment shall be considered as a
practical tool to be used as part of the risk assessment of (probably) contaminated
sites in India, until India have developed and approved their own standards.
Based on above considerations, two levels have been suggested: Screening level
and Response level. They are defined as follows:

›

Screening levels are generic concentrations of hazardous substances in soil,
sediment, groundwater and surface water, at or below which potential risks to
human health or the environment are not likely to occur and where no further
investigation and assessment is needed;

›

Response levels are generic concentrations of hazardous substances in soil
and sediments, at or above which it is very likely there is an imminent threat to
human health or the environment. At or above this level some form of
response is required to provide an adequate level of safety to protect public
health and the environment.
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Below, the levels are schematically shown indicating the risk they represent and
related actions to be taken. Furthermore, the risk levels versus site categorization
according to the definition is shown.

Assessment

Hazardous substances exist at

Level of risk / Actions to be taken

Site categorization

Unacceptable risk.

Contaminated site

levels which may pose existing
or imminent risk to human and

Further site actions required

environment

(investigation, remediation or
precautionary measures)

Response Level

Hazardous substances exist at
levels where existing or

Acceptable risk at current land

Probably contaminated site

use.

imminent risk to human and
environment is not likely to

Further investigation needed

occur (related to a certain type
of land use)

Screening Level

Hazardous substances have not

No risk at current land use.

Not a contaminated site

been detected or exist at levels
where risk for human and

No action at current land use

environment are likely to be
negligible (related to a certain
type of land use)

Figure 1-1

Overview of Screening and Response Levels related to risk, actions and site
characterization

Based on a review of international practices, the screening and response levels for
India proposed to be used until India has developed its own levels are as follows:

›

Screening levels for soil and sediments: Canadian screening values

›

Screening levels for groundwater and surface water: Indian values for
groundwater and surface water complemented with international values from
Canada and WHO

›

Response levels for soil and sediments: Dutch intervention values.
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A complete overview of the screening and response levels is attached in Appendix
B.
Methodology to
perform an inventory

The identification of probably contaminated sites (the Inventory, Step 1 in the
structured process) is the first step in the process of assessment and possible
remediation of a contaminated site.
Within this step, the following activities are to be performed:

›

The collection of information on probably contaminated sites (for example any
existing site investigation reports, regulatory records, petitions, or complaints);

›

The verification and evaluation of the information obtained. This may also
require a site visit.

Information regarding probably contaminated sites may be derived from reactive or
proactive processes. In a reactive process of data collection, the competent
authority may receive petitions, reports, complaints etc. from local or state level
agencies, government agencies, the general public and NGOs. The use of a
standardised petition format will improve the completeness and quality of the
information necessary for submission of a well-founded petition.
In a proactive process of data collection, the data are gathered through a
structured process for systematic information collection by the competent authority.
The data obtained during the data collection should be verified and evaluated.
Once the appropriate data has been obtained and verified, an evaluation
assessment of whether or not the site qualifies as a ‘probably contaminated site’
may be undertaken.
The output of this Step is the decision record for the conclusion as to whether or
not the site is regarded as a probably contaminated site. If yes, further assessment
may be undertaken.
Methodology for a
Preliminary
Assessment

The Preliminary Assessment is Step 2.1 in the process of assessment and
possible remediation of a contaminated site.
The objective of the Preliminary Site Assessment (Step 2.1) is to focus as quickly
as possible on imminent threats to human health and/or the environment to verify if
the site is a contaminated site. Step 2.1 includes a desk top study, a site inspection
with limited sampling, a preliminary assessment of the source of contamination,
potential pathways and receptors and a brief reporting. Step 2.1 builds on
information obtained in “Step 1 Identification of probably contaminated site”,
Within this Step the following activities are to be performed:

›

A desk study is carried out on the available information of the site. Information
in reports and petitions is assessed and new information is inventoried.
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›

A site inspection is carried out to verify the information of the desk study and
to prepare a plan for sampling and testing.

›

At the locations the following is carried out: identification of main sources of
contamination, assessment of relevant pathways to possible affected
receptors, limited sampling and analytical testing.

›

The analytical results are compared with the Screening and Response levels
and a conclusion is drawn as to whether or not the site should be regarded as
a contaminated site. Recommendations on the necessity to carry out
preliminary site investigation (Step 2.2) and specific aims of that investigation
are presented.

›

Reporting of results of the preliminary site assessment and review of the
report. An example of a Site Inspection Report is shown in Appendix F.

The detailed information on the execution of the Step 2.1 Preliminary Site
Assessment can be found in Site Inspection Protocol (SIP) including the following:

Methodology for
prioritization of sites

›

General introduction on the use of the SIP;

›

Checklists and manuals for execution of the individual activities;

›

Recommendations for proper health and safety measures during the site visit
and for reporting the results.

A simple and robust approach for prioritization has been developed for the project.
In the Indian context, where there is a very wide range of potentially contaminated
sites and where the population numbers to be considered can be high, reliability of
the system over a range of situations is important.
The approach uses an algorithm (a formula) which links the Source, Pathway and
Receptor elements, using values for each parameter based on actual information
from the site. The algorithm produces a priority value for each site, which is
compared with the equivalent values for other sites to provide the overall ranking of
all the sites.
The prioritization system includes a two-step approach:

›

Stage I: Initial Prioritization. This ranking of sites are based on basic
information, which typically will be obtained in a desktop study corresponding
to Step 1 in the structured approach. The Stage I assessment involves hazard
ranking sites based on their historical industrial uses and the receptor’s
sensitivity. The Stage I assessment can be carried out very rapidly, providing
that source and receptor information is available.

›

Stage II: Detailed Prioritization: This ranking of sites is based on more detailed
information about the sites including primary data and a site reconnaissance
(e.g. a Site Inspection). This ranking can be performed based on information
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obtained in Step 2.1 and onwards in the structured process. The Stage II
assessment involves refining the priority listing obtained from Stage I, by
carrying out a Site Inspection with assessment of pathway and exposure to
determine whether or not a potential pollutant linkage exists. The Stage II also
includes obtaining primary data of contaminants.
The objective of Stage I prioritization is to establish a prioritization system for
probably contaminated sites about which little is known. The system should be able
to include all sites, which have been identified as a “Probably contaminated site”.
The system should prioritize sites based on their potential risk to humans and the
environment.
The formula is simplified to reflect the basics of the situation, which are the scale of
the source and the size and sensitivity of the receptor. The Stage I score is
determined as:
Stage I Priority Score = [Industry; source] + [Land use + Population +
Groundwater + Surface water; receptors]
The parameters for the Stage I are shown in Chapter 7.
For the sites where a Preliminary Assessment has been carried out and where
more details are provided, a Stage II Prioritization system will be applied. The
objective is to establish a more robust prioritization system. The system will cover
sites where primary data are available.
The scoring formula is as follows:
Priority score =
{[Concentration + Quantity + Toxicity + Mobility]*Pathway} +
{Land use + Population + Sensitivity + Groundwater + Surface water +
Ecosystem}
The parameters for the Stage I Prioritization are shown in Chapter 7.
The priority scores for both Stage I and II have been normalized to cover the range
of 0-100 and the formulas have been calibrated by defining the most adequate
scores for each parameter in the prioritization system. This calibration has been an
iterative process, where different parameter scores are tested, and the sensitivity
of the parameters has been assessed by altering the terms in the formulas to see
the influence on the prioritization score, and this calibration has ensured consistent
results.
When further practical experiences have been gained through the day-to-day
application at the competent authorities, any relevant modifications of the risk
score allocation can easily be applied and incorporated in the prioritization system.
It has to be stated that the prioritization only can provide a rough assessment on
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the possible impacts on human health and the environment. The prioritization must
always be followed up with a professional judgement for the individual sites.
Organizing and
storage of data in a
database

An inventory of (probably) contaminated sites contains a huge number of data.
Furthermore, the volume of data will increase with time, when new sites are added,
and when data on existing sites increase due to more detailed investigations.
Therefore, it has been part of this project to establish a simple and user-friendly
database of contaminated sites in India, initially including the sites reviewed under
Task 1 and structured to add further sites as they are identified and assessed.
It shall be a comprehensive database of the probably contaminated sites across
India, where all sites have comparable data on the basic essential attributes
necessary for establishing a ranking system. The database must include
identification information, regarding type of site, nature of contamination, level of
contamination, status (active / passive) of the site, number of people that may be
potentially at risk or impacted by contamination (on site and / or offsite), site
phytotoxicity, potential uses of the properties, other health information, and other
information that is essential for identification of contaminated site.

1.3
Step 1: Inventory

Results

Based on the methodological approach presented in Section 1.2 and the process
of confirmation by the State Pollution Control Boards (SPCB’s) the total number of
probably contaminated sites within the scope of this project is 320 sites. A list the
320 sites with selected information is shown in Appendix A.
Compared to Inventories in other countries, this number is very low. However, this
inventory is the first systematic approach to collect data for an Inventory of
Contaminated Sites in India based on the developed definition and the approach
described in this chapter, and the Inventory includes the most problematic sites in
India.
Most of the sites are located in the states of Uttar Pradesh, West Bengal, Orissa,
National Capital (Delhi), Karnataka, Gujarat, Jharkand, Tamil Nadu, Kerala, Andhra
Pradesh/Telangana and Punjab.
The 320 sites include some of the most problematic sites in India with chemical
works, metal works, tanneries and waste dump sites as the most common industry
types causing contamination, and metals as the most common contaminants of
concern.
The prioritization system has been applied to the 320 sites, and as evident, the
scores of the sites are distributed in the high end of the score interval, see figure
below, which is to be expected because the sites included in the inventory probably
is some of the most critical sites in India. A full list of the 320 sites with risk score
for each site is shown in Appendix G.
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Stage I Risk Score
120

No of Sites
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Score
Distribution of Stage I Prioritization Score of the 320 Sites

Step 2.1 Preliminary
Assessment

On 100 out of the 320 sites, a Preliminary Assessment has been performed,
according to the technical proposal by the Consultant and in agreement with
MoEF.
The overall approach for selecting sites for Site Inspection has been that the sites
must be representative for the identified sites in Task 1. This means that the most
common types of probably contaminated sites should be inspected. This approach
will ensure that the subsequent testing of the prioritization system in Task 5 is
based on representative data.
The general results and findings of the Preliminary Assessment of the 100 sites are
as follows:

›

The sites are large, 41 of them > 60,000 m²

›

Nineteen of the identified sites are not traditional "Point sources" but instead
"Industrial areas/estates" (cluster of sites): A site within a broader area of
ongoing and legacy contamination where the site of concern needs to be
addressed in this wider context.

›

The contamination caused at most of the inspected sites is due to hazardous
waste disposal or effluents from industrial areas/estates sites.

›

Most of the identified sites are potential contaminated with various heavy
metals, especially chromium and lead, but also mercury, cadmium, arsenic
and copper are common. Pesticides, fluoride, PAH components, VOCs,
phenols, cyanide are also relatively frequently occurring contaminants.

›

The main industries generating the identified contaminated sites are
Production or industrial use of synthetic dyes, dye-intermediates and
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pigments, Production of canvas and textiles, Production and formulation of
pesticides including stock-piles, Metal surface treatment, Production of caustic
soda and chlorine, Leather tanneries.

›

Most of the sites are currently used for industrial purposes. Many sites have
mixed land use consisting of habitation and industry.

›

The ownership of the 100 sites is classified as "private" for almost half of them
(48) and "public" for 14 sites. At 38 sites the ownership is classified as
“unknown”. The term “unknown” covers sites, where it, despite efforts, has not
been possible to identify the ownership of the site. It is assessed that a
number of these sites will be orphan sites.

›

For most of the sites, the groundwater in the vicinity is used for drinking water
purposes (major and moderate use). The use of groundwater for drinking
water is primarily from private wells in the vicinity of the sites and not from
public water supply.

›

The results show that at most sites, surface water in the vicinity of the sites is
used for sensitive purposes (major and moderate use).

›

The site access for the local community is an important parameter for
estimating exposure of the contamination to humans). The results show that
less than one third of the sites are secured and access is controlled, and more
than 60 % of the sites are open with regular public activity.

›

The analytical results show that at most sites, the concentration of
contaminants has been found to exceed Screening or Response levels (68
sites, 39 of them exceeding Response level). For a relatively high number of
sites, contamination levels are at or below the Screening Levels. There are
different reasons for that. In many of those cases, it has not been possible to
take a sample of the contaminated soil or groundwater, e.g. due to pavement
of the site, and sampling has been done in areas with less exposure of
contamination.

A complete list of the 100 selected sites is shown in Appendix C, D and E.
For the 100 sites, the Stage II Priority Scores are distributed as shown in Figure
below.
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Distribution of Stage II Prioritization Score of the 100 sites

The scores for the 100 sites are normally distributed in the high end of the score
interval, which is to be expected as the sites are contaminated or potential
contaminated. It has to be noticed that the 100 sites included in the Stage II
prioritization is not necessarily the most critical sites included in the inventory (in
total 320 sites). The overall criteria for selecting these 100 sites was that they
should be representative for the 320 sites included in the inventory (e.g. with
respect to geographical distribution, industry types, contaminants, risk, land use,
etc.).
Database

A commercially available database especially developed for contaminated sites
management (GeoEnviron) was selected for this project.
The GeoEnviron database system consists of the Contaminated Land Module
delivered with the Inventory project, and a number of additional modules, which are
fully integrated in the Contaminated Land Module. GeoEnviron comes with GIS
integration capabilities and a two stage prioritization system for ranking of sites
according to their risk to the environment and human health.
The Contaminated Land Module is the "heart" of GeoEnviron. This module is used
for inventories of contaminated sites to manage data from desk studies of
potentially contaminated sites, site inspections, risk assessment, and prioritization
of further investigations/remedial actions. In addition, the module contains
administrative site management for public officers, document handling and
reporting together with quality assurance facilities. Using the hierarchy of tab
folders, all information of a preliminary site assessment can be reported in only one
screen, the main screen. The database is structured in such a way that the main
data collected in Step 1, Inventory and Step 2.1 Preliminary Assessment can be
stored in the database. The Site Inspection Reports from the Preliminary
Assessment can also be attached to each site.
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The idea of the ‘sites’ is central in the GeoEnviron system concept. A site is
essentially a location where activities with the potential of having an impact on the
environment and/or health have either occurred or are occurring. Once the site is
registered and a case has been created, the database is used to keep track of the
progress of activities (investigations, remediation, monitoring, etc.) related to the
site.
The database includes the data of the 320 sites identified during this project and
includes a GIS system and tools like risk score calculations. It is structured to allow
individual SPCBs to add further sites as they are identified and assessed. The
database is furthermore designed so it can be easily implemented at SPCB level,
using software and hardware that is compatible at SPCB.
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2

Introduction

The Government of India, through the Ministry of Environment, Forest and Climate
Change (MoEF&CC,, previously MoEF = Ministry of Environment & Forests), is
implementing Capacity Building for Industrial Pollution Management Project
(CBIPMP) with financial assistance from the World Bank. The two-fold objective of
this project is (i) to build tangible human and technical capacity in selected state
agencies for undertaking environmentally sound remediation of the contaminated
sites and (ii) to support the development of a policy, institutional and
methodological framework for the establishment of a National Programme for
Rehabilitation of Polluted Sites (NPRPS).
CBIPMP has three components of which Component 1 deals with strengthening of
environment institutions and capacity building to undertake remediation in states,
while Component 2 and 3 focus on Rehabilitation of legacy hazardous waste sites
and Project Management, respectively. Component 1 has three sub-components,
of which one is the development of NPRPS and the two others being establishment
of Environmental Compliance Assistance Centres and Institutional Capacity
Building of State Pollution Control Boards. As part of the development of NPRPS
three studies (‘Assignments’) have been carried out:

›

Assignment 1 – Inventory and mapping of probably contaminated sites in
India; see references /1/ - /6/

›

Assignment 2 – Development of methodologies for NPRPS; see reference /7/

›

Assignment 3 – Development of legal, institutional and financial framework of
NPRPS; see reference /8/

This report presents the key output of all activities carried out for Assignment 1 of
the NPRPS, Inventory and Mapping of Probably Contaminated Sites in India, which
was awarded by the Ministry to a Consortium consisting of COWI as lead partner in
association with KADAM, Witteveen+Bos and Tauw as sub-consultants. The
project has been executed during the period from May 2012 to December 2015.
The development of the Inventory has been closely coordinated with the other two
assignments of the NPRPS.
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In the three assignments of NPRPS a common framework covering the entire
process of intervention on a contaminated site, from its earliest identification to
post remediation measures, has been developed as a sequence of 14 distinct
steps, see the table below. Wherever applicable, this Summary Report refers to
these 14 steps. A more detailed description of the 14 steps is presented in Chapter
4.

Identification

Planning

Implementation

Post remediation

›

Step 1:
Identification of probably
contaminated sites

›

Step 5:
Remediation Investigation

›

›

Step I0:
Post remediation plan

›

›

›

Step 2:
Preliminary Investigation

Step 6:
Remediation Design, DPR

Step 8:
Implementation of
remediation

›

Step I1:
Post remediation action

›

›

Step 3:
Notification of polluted site

Step 9:
Approval of remediation
completion

Step I2:
Cost recovery

›

›

Step 4:
Priority list addition

Step I3:
Priority list deletion

›

Step I4:
Site reuse

›

Step 7:
DPR approval and
financing

Objective

The objective of the assignment is to prepare an inventory of (probably)
contaminated sites across India, which will provide information to Central and State
governments when preparing and implementing the National Program for
Rehabilitation of Polluted Sites (NPRPS). The Inventory must be a dynamic tool
where data are adjusted and supplemented on a regular basis. The assignment
involves collection, collation and standardization of information from a variety of
sources and development of a list of (probably) contaminated sites. Data will be
structured in a database, which will also provide information for prioritization and
interventions across sites.

Tasks

The project has been developed through five tasks:

›

Task 1 – Review and update the available information on polluted sites

›

Task 2 – Formulate approaches to identification and assessment of
contaminated sites

›

Task 3 – Develop an inventory and database of contaminated sites

›

Task 4 – Field visits, site inspections and data verification/update of
contaminated sites and development of GIS applications

›

Task 5 – Prioritization of sites

The relation between the five tasks is shown below.
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A summary of the performed activities and results for each Task is provided in the
following chapters.
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3

Task 1 - Review and update the
available information on polluted sites

3.1

Objective and expected output
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The objective of Task 1 is to collect, collate and review the existing data and
general information on sites which have been put forward as 'probably
contaminated', and to obtain an understanding of the nature and significance of
contaminated sites.
Within this objective, the data collection has, basically, the following purposes:

›

Define the necessary data to include in an Inventory of probably
Contaminated Sites in India

›

Obtain an overview of which relevant data may be available from different
institutions and organizations

›

Collect and systemize the existing data and information on contaminated
sites.

This Task provides the authorities with an overview of probably contaminated sites
in India and a tool for future management of contaminated sites, but it is not a
complete inventory including all sites in India. The Inventory may be continuously
updated in a structured process in the future, see also Task 2 of this assignment.
Output

The output of Task 1 is a report containing an updated list of probably
contaminated sites sorted by different categories and a summary of all the
identified sites in a consistent and comparable format, clearly identifying the nature
and type of contamination, sources of contamination, details of data/information
available, and investigations carried out regarding anticipated/identified impacts
etc.
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3.2

Approach for data collection

The approach to collect the right data from the right sources includes following
tasks:

›

Definition of a contaminated site and Site ID

›

Assess criteria for identifying contaminated sites

›

Assess which data to be collected

›

Identifying institutions for data collection

›

Organizing and performing data collection

›

Data assessment and processing

›

Approval of sites from the State Pollution Control Boards (SPCB)

›

Results of data collection.

The various steps in the approach are described below.
Definition of
contaminated sites

Following definitions have been used in this project:
The definition of a contaminated site is:
"Contaminated sites are delineated areas in which the constituents and
characteristics of the toxic and hazardous substances, caused by humans, exist at
levels and in conditions which pose existing or imminent threats to human health
and/or the environment".
Similarly, the approved definition of a probably contaminated site is:
"Sites with alleged (apparent, purported) but not scientifically proven presence of
constituents of contaminants or substances caused by humans at concentrations
and characteristics which can either pose a significant risk to human health or the
environment with regard to present or future land use plan [pattern] or exceeding
specific concentrations or guidelines values prescribed for human health and or the
environment"
Specific explanatory notes are attached the two definitions. For the full definition
including notes, see the Task 1 report /1/.

Criteria for
identifying
contaminated sites

All sites entered into the Inventory will be considered in relation to compliance with
the definition above. In general, former (closed/abandoned) and still operating
industry and waste disposal (with hazardous waste) sites are included in the
Inventory. In addition, other types of sites, e.g. sites with industrial effluents and
illegal dumping are included. According to the definition, the contaminants shall be
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as per the Indian Hazardous Wastes (Management, Handling and Transboundary
Movement) Rules, 2008.
A systematic approach for assessing if a site is a probably contaminated site is
described in the Guidance report from Assignment 2 “Guidance document for
assessment and remediation of contaminated sites in India, Checklist of relevant
data for identification of probably contaminated sites, Volume II-1-b” /7/.
Data to be collected

Institutions for data
collection

A list of necessary and/or desirable data to fulfil the objective of the Inventory has
been developed based on international experiences and adjusted to the Indian
situation. However, it was from the start foreseen that site information would be
quite heterogeneous, and information on many sites at this stage would only be
limited. A specific Data Sheet for collection of information was developed and used
for data collection. The list of site information focus on following data:

›

Administrative and geographical data, e.g. site address, coordinates, land use

›

Contamination source information e.g. type of industry, waste, contaminants

›

Pathway and receptor information, e.g. groundwater, surface water,
population at risk

›

Sources of information.

Most of the existing relevant information is available within the public system, e.g.
the Ministry of Environment, Forests & Climate Change, the Central and State
Pollution Control Boards and the municipalities. Specifically for India, the NGOs
have relevant information, and the NGO the Blacksmith Institute is in possession of
an inventory of contaminated sites based on their own data collection including site
visits and sampling. In addition, departments of industries and industrial
associations were selected for data collection as experience in both India and
internationally show, they may have information related to cases of soil
contamination.
Summarizing, the following main groups of institutions and organization were
identified for data collection:

›
›
›
›
›
›
›
›
›
›

Ministry of Environment and Forests (MoEF)
Central Pollution Control Board (CPCB)
State Pollution Control Boards (SPCBs)
The Blacksmith Institute (NGO)
Other selected NGOs (e.g. Centre for Science and Environment (CSE), Toxic
links, MC Mehta foundation, Madhya Pradesh Vigyan Sabha)
Selected municipal authorities
Selected department of industries and industrial associations (e.g. State
Industrial Development Corporation)
Selected research institutes
Selected Special Economic Zones (SEZs)
Treatment Storage and Disposal Facilities (TSDF)
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›
›
›

Selected press reports and media
Desk studies (internet search)
Selected public interest litigation (PILs) – from court cases.

Data collection

A comprehensive data collection process has been carried out, including 220
meetings, supported by email and letter correspondence, telephone conversations
and visits to all states.

Data assessment
and processing

All identified sites have been assessed one by one to clarify whether the site is
within the scope of this project. This means that the site must be in accordance
with the approved definition of contaminated sites or probably contaminated sites
and furthermore confirmed by the respective SPCB to be included in the final list of
sites. For a number of identified sites, only limited information was available, and
especially in these cases, it was important that the site was confirmed by the
relevant SPCB as a probably contaminated site.
The collected data from the identified sites, which are within the scope of this
project, were subsequently keyed into an Excel Data Sheet.

3.3
Number of
contaminated sites

Results of the data collection

Based on the data collection and the process of confirmation by the SPCB’s the
total number of probably contaminated sites within the scope of this project is 320
sites. A list the 320 sites with selected information is shown in Appendix A.
Compared to Inventories in other countries, this number is very low. Between
100,000 and 600,000 brownfield sites have been identified in the US. In England,
100,000 sites may be contaminated. Of these, 5,000 to 20,000 may be problem
sites. In the Netherlands, over 21,000 federal sites have been identified as
contaminated sites, suspected contaminated sites, or "closed" sites where
remediation was either completed or not required. However, this inventory is the
first systematic approach to collect data for an Inventory of Contaminated Sites in
India based on the developed definition and the approach described in this
chapter, and the Inventory includes the most problematic sites in India.

Geographical
distribution of sites

The figure below shows the location of the 320 identified probably contaminated
sites in India. Most of the sites are located in the states of Uttar Pradesh, West
Bengal, Orissa, National Capital (Delhi), Karnataka, Gujarat, Jharkand, Tamil
Nadu, Kerala, Andhra Pradesh/Telangana and Punjab.
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Location of the 320 probably contaminated sites in India

Industry types

The most common industry types causing contamination are:

›
›
›
›
›
›
›
›
›
›

Chemical Works: Organic chemicals manufacturing works (70 sites)
Textile works and dye works (38 sites)
Chemical Works: Inorganic chemicals manufacturing works (47 sites)
Chemical Works: Pesticides manufacturing works (24 sites)
Chemical Works: Pharmaceuticals manufacturing works (21 sites)
Metal Works: Electroplating and other metal finishing works (27 sites)
Metal manufacturing, refining and finishing works: Lead works (24 sites)
Metal Works : Non-ferrous metal works (excluding lead works) (22 sites)
Tannery Operations (16 sites)
Waste: Landfills (MSW) and other waste treatment & disposal sites (17 sites).
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For many sites there are more than one Industry type at the specific site.
Contaminants of
concern

Most of the identified sites are contaminated with various heavy metals, especially
chromium and lead, but also mercury, cadmium, arsenic, copper and nickel are
common. Pesticides, fluoride, PAH components, aromatic hydrocarbons, VOCs,
phenols, cyanide are also relatively frequently occurring contaminants. The figure
below shows the distribution of the contaminants of concern.

Use of groundwater
and surface water

Many of the sites are located upon groundwater resources and/or close to surface
water bodies used for sensitive purposes like drinking water, irrigation and
livestock. At 302 out of the 320 sites it is assessed that groundwater is used for
sensitive purposes e.g. drinking water and irrigation. Correspondingly, for the 218
sites with information on surface water use, 78 % of the sites are situated close to
surface water bodies used for sensitive purposes.

3.4

Conclusion

Through a structured process with collection and verification of data an
identification of probably contaminated sites in the Indian Territory has been
performed. Through this process a total of 320 sites have been identified. This
number is very low compared to Inventories in other countries, and it will most
probably increase in the coming years, when further systematic data collection is
performed by Indian agencies and institutions. The 320 sites include some of the
most problematic sites in India with chemical works, metal works, tanneries and
waste dump sites as the most common industry types causing contamination, and
metals as the most common contaminants of concern.
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Task 2 – Formulate approaches to
identification and assessment of
contaminated sites

4.1

Objective and expected output
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Objective

The objective of Task 2 is to formulate approaches to the identification and
assessment of contaminated and probably contaminated sites where uncontrolled
hazardous or toxic materials pose a threat to human health or the environment,
and which may require action such as containment or remediation. The criteria
should consider all sites, irrespective of ownership status.

Output

The required output of Task 2 is a set of criteria and guidelines for the identification
and initial assessment of any site considered as potential a “contaminated site” of
interest under NPRPS. These criteria and guidelines should allow the identification
of those sites, which present, on initial assessment, a significant risk to people and
the environment. These sites can then be subject to more detailed analysis and
sampling, as appropriate, to allow decisions to be made on interventions and
possible remediation actions.

Tasks

To fulfil the objective, following tasks have been carried out:

›

A review of the international practices in identification, ranking and
assessments of contaminated sites

›

A set of 'action levels' or 'levels of concern' for different contaminant groups,
i.e. suggest soil and groundwater criteria for different contaminant groups

›

A structured process to be followed in the identification and assessment of
contaminated sites

›

A methodology to be followed for conducting desk-based assessment of sites

›

A protocol for carrying out initial assessment of identified sites.
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4.2

Process for identification and assessment of
contaminated sites

The entire process of intervention on a contaminated site, from its earliest
identification to post remediation measures, is described in a sequence of fourteen
distinct steps, see Chapter 2. This set of steps covers all activities that are
performed in dealing with such a site. The fourteen steps are outlined in Table 4-1
below.
Table 4-1
Step

Outline of the fourteen steps
Title

Concise description

Identification
1

Identification of probably
contaminated sites

A structured procedure for the identification of polluted sites, the collection and
systematic computerised storage of data serving that purpose.

2

Preliminary investigation

A preliminary site assessment (Step 2.1) is performed as a desk study and a site
inspection to confirm types of contaminants present.
In case the results of the preliminary site assessment warrant this, a preliminary
site investigation (Step 2.2) is performed. This involves investigation to assess if
the site may pose threat to human health and environment.

3

Notification of polluted site

Notification of a contaminated site as 'pollutes site' to restrict activities pending final
remediation and trace liable parties.

4

Priority list addition

The programme managing activities to rank sites based on the threat to human
health and environment.

5

Remediation Investigation

Detailed site assessment, including risk assessment, is commissioned to provide
information for inventorying and designing multiple options for rehabilitation.
For each option, the (post) remediation target and the recommended approach is
described. The potential options will be assessed using a set of criterial, and as a
result of this assessment, the optimum option will be selected.

6

Remediation Design, DPR

The selected remediation option is designed in greater detail, detailed costing and
planning is carried out and responsibilities are analysed in a Detailed Project
Report (DPR).

7

DPR approval and financing

The competent authority approves the DPR. Furthermore, the process of raising
funds, maintaining funds and disbursing funds for remediation activities continues.

Planning

Implementation
8

Implementation of remediation

Preparation, commissioning and implementation of remediation works. Supervision
and validation investigation during implementation.

9

Approval of remediation
completion

Evaluation of the remediation works and approval of the results by the competent
authority.

Post remediation
10

Post remediation plan

In case residual contamination remains at the site, post remediation measures are
designed to ensure end goals of remediation will be reached. The measures are
described in a plan including long term review.
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Step

Title

Concise description

11

Post remediation action

The site is monitored periodically to ensure pollution limits are within the values as
determined by the end goals of the final clean-up report, and that the land is being
used for the purpose as permitted by the end results. If necessary, active
maintenance measures are taking place.

12

Cost recovery

Any costs, fees and penalty that have not been paid in advance or recovered from
responsible persons, would be recovered either by enforcing financial security or
through the recovery process of areas of land revenue or public demand.

13

Priority list deletion

Upon completion of remediation activities, the site is marked in the database as
'remediated''. If necessary, monitoring activities may continue.

14

Site reuse

Reuse of the site after approval of remediation results.

33

In this Chapter, the methodology for "Step 1 Identification of probably contaminated
sites (inventory)" and "Step 2.1 Preliminary assessment (Desk based assessment,
Site Inspection and preliminary sampling)" will be presented. The other steps are
detailed addressed in the NPRPS and/or in the Guidance Document developed in
two other assignments /7/, /8/. The methodology for Step 1 and 2.1 is based on a
review of the international practices and the experiences obtained during the
execution of "Task 1, Review and update contaminated site information"
(corresponding to Step 1) and "Task 4 Field visits, investigation and data
verification" (corresponding to Step 2.1) of this project.

4.3

Definition, risk approach and assessment
levels

Three basic conditions for the identification and assessment process must be
clear:

›

The definition of a (probably) contaminated site

›

The approach to defining risk

›

Criteria and assessment levels for contaminants.

Definition

The definition of a probably contaminated site and a contaminated site was
described in Chapter 3.

Risk approach

In this context, it is internationally agreed that it is vital to determine the risk that
either humans or the environment will be exposed to the contamination. The widely
accepted approach to this risk assessment is the ‘Source – Pathway –Receptor’
approach, see the table below.
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Source-Pathway-Receptor
Source:
An area where a hazardous substance may have been deposited, stored, disposed, or placed. Also,
soil that may have become contaminated as a result of hazardous substance migration. In general,
however, the volumes of air, groundwater, surface water, and surface water sediments that may have
become contaminated through migration are not considered sources.
Pathway:
The environmental medium through which a hazardous substance may threaten receptors. The
migration and threat potential through the groundwater, surface water, air, and soil exposure
pathways is assessed.
Receptor:
A physical or environmental receptor that is within the receptor distance limit for a particular pathway.
Receptors may include wells and surface water intakes supplying drinking water, fisheries, sensitive
environments, and resources.

The generally accepted principle is that adverse effects of contamination are only
considered to occur when contamination actually threatens humans or
environment, i.e. puts them at some substantial risk. This happens only when all of
the three elements (source, pathway and receptor) are present.
At any given site the exact situation with respect to each of these three elements
and their interconnectivities determine [i] the need to intervene, [ii] the points of
intervention (start and end), as well as [iii] the focus and the potential types of
remediation options. Site assessment should show whether contamination puts
human health or the environment at substantial risk. Only in case these risks are
deemed unacceptable by the prevailing law or by the stakeholders, the need for
intervention arises. Only then, a process of selection of intervention measures
needs to be initiated, eventually leading to remediation action.
Most of the available risk assessment methodologies use a tiered approach, which
starts with a relatively quick qualitative assessment. If needed, this may be
followed by a more elaborated semi-quantitative assessment, based on model
calculations, and, again if needed, a comprehensive quantitative assessment. A
quantitative approach involves actual measurements in contact media, such as
indoor air, vegetables or drinking water.
Criteria and
assessment levels
for contaminant

The main goal of the process of identification and assessment of contaminated
sites in India is to focus as quickly as possible on sites where imminent threats to
human health and/or the environment occur. This implies that after each step a
distinction should be made between:

›

sites that meet the chosen definition for a contaminated sites and where
action is needed

›

sites that require further investigation
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sites, where no further action is needed (not meeting the definition of a
contaminated site).

As a part of a risk based approach, criteria and assessment levels (acceptable
and/or unacceptable concentrations of specific contaminants) can be determined to
help to decide after each step, if further action is needed. Assessment levels are
especially important during the first steps of identification of a contaminated site, as
only limited information may be available at this stage regarding pathway and
receptor.
The assessment levels presented in this chapter shall be considered as a practical
tool to be used as part of the risk assessment of (probably) contaminated sites in
India, until India have developed and approved its own standards.
Based on above considerations, two levels have been suggested: Screening level
and Response level. They are defined as follows:

›

Screening levels are generic concentrations of hazardous substances in soil,
sediment, groundwater and surface water, at or below which potential risks to
human health or the environment are not likely to occur and where no further
investigation and assessment is needed;

›

Response levels are generic concentrations of hazardous substances in soil
and sediments, at or above which it is very likely there is an imminent threat to
human health or the environment. At or above this level some form of
response is required to provide an adequate level of safety to protect public
health and the environment.

Below, in Figure 4-1 the levels are schematically shown indicating the risk they
represent and related actions to be taken. Furthermore, the risk levels versus site
categorization according to the definition are shown.
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Assessment

Hazardous substances exist at

Level of risk / Actions to be taken

Site categorization

Unacceptable risk.

Contaminated site

levels which may pose existing
or imminent risk to human and

Further site actions required

environment

(investigation, remediation or
precautionary measures)

Response Level

Hazardous substances exist at
levels where existing or

Acceptable risk at current land

Probably contaminated site

use.

imminent risk to human and
environment is not likely to

Further investigation needed

occur (related to a certain type
of land use)

Screening Level

Hazardous substances have not

No risk at current land use.

Not a contaminated site

been detected or exist at levels
where risk for human and

No action at current land use

environment are likely to be
negligible (related to a certain
type of land use)

Figure 4-1

Overview of Screening and Response Levels related to risk, actions and site
characterization

Based on a review of international practices, the screening and response levels for
India proposed to be used until India has developed its own levels are as follows:

›

Screening levels for soil and sediments: Canadian screening values

›

Screening levels for groundwater and surface water: Indian values for
groundwater and surface water complemented with international values from
Canada and WHO

›

Response levels for soil and sediments: Dutch intervention values.
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A complete overview of the screening and response levels is attached in Appendix
B.

4.4

Identification of probably contaminated sites

The identification of probably contaminated sites is the first step in the process of
assessment and possible remediation of a contaminated site.
Within this step, the following activities are to be performed:

›

The collection of information on probably contaminated sites (for example any
existing site investigation reports, regulatory records, petitions, or complaints);

›

The verification and evaluation of the information obtained. This may also
require a site visit.

The activities in this step are typically carried out by technical specialists within the
competent authority for the assessment and remediation process. If a specialized
agency/consultant is appointed to review the information this should be supervised
by the competent authority.
Collection of information Information regarding probably contaminated sites may be derived from reactive or
proactive processes. In a reactive process of data collection, the competent
authority may receive petitions, reports, complaints etc. from local or state level
agencies, government agencies, the general public and NGOs. Some examples to
illustrate which information may be received are presented here:

›

Reports on the production, treatment, transport and disposal of hazardous
waste, by private parties, including operators and land owners, members of
the public or government agencies.

›

Petitions or complaints on the suspicion of presence of hazardous materials or
substances at a site, by the public, NGOs or local government agencies. This
may include reports on nuisance caused by odour or dust, or visual evidence
of the presence of waste material.

›

Complaints, through various governmental organisations. These complaints
should be forwarded to the competent authority.

The use of a standardised petition format will improve the completeness and
quality of the information necessary for submission of a well-founded petition, (refer
Example Petition format for identification of probably contaminated sites, in the
Guidance Document of the Assignment 2, Methodologies for the NPRPS, Volume
II-1-a) /7/.
In a proactive process of data collection, the data are gathered through a
structured process for systematic information collection by the competent authority.
This kind of information may be obtained following reviews of:
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Data verification and
evaluation

›

hazardous waste registers regarding generation, transport, treatment and
disposal of hazardous waste;

›

the locations of municipal solid waste dumps;

›

records of government agencies that own or control land;

›

regional plans and development plans regarding spatial planning;

›

industries regarding change of land use.

The data obtained during the data collection should be verified and evaluated. The
initial step is to establish whether or not, the data contains sufficient information to
warrant any further investigation of the site. The data needed to make this decision
is described in the Checklist of relevant data for identification of probably
contaminated sites, in the Guidance Document of the Assignment 2,
Methodologies for the NPRPS, Volume II-1-b /7/. In the event there is insufficient
data, or data of insufficient quality to make the decision, then more data should be
collected.
Verification of data can be done by collecting information independently from the
person or organisation responsible for submitting the original petition, report or
complaint. Often, a brief site visit may be beneficial to enable a visual verification of
the situation by the reviewing team.
Once the appropriate data has been obtained and verified, an evaluation
assessment of whether or not the site qualifies as a ‘probably contaminated site’
may be undertaken.
The output of this Step is the decision record for the conclusion as to whether or
not the site is regarded as a probably contaminated site. If yes, further assessment
may be undertaken. This assessment is described in the following Section, on Step
2, Preliminary investigation. The data on the site and the decision record should be
included in the database of contaminated sites, see Chapter 5.

4.5

Preliminary investigation

The Preliminary investigation is the second step in the process of assessment and
possible remediation of a contaminated site. The purpose of the Preliminary
Investigation is to establish whether or not a site should be regarded as a
contaminated site. This Step 2 is divided into two Steps: Preliminary Site
Assessment (Step 2.1) and Preliminary Site Investigation (Step 2.2).
The objective of the Preliminary Site Assessment (Step 2.1) is to focus as quickly
as possible on imminent threats to human health and/or the environment to verify if
the site is a contaminated site. Step 2.1 includes a desk top study, a site inspection
with limited sampling, a preliminary assessment of the source of contamination,
potential pathways and receptors and a brief reporting. Step 2.1 builds on
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information obtained in Step 1 Identification of probably contaminated site, for the
specific sites assessed in Step 2.1.
The objective of the Preliminary Site Investigation (Step 2.2) is to identify all
sources of contamination and the relevant pathways linking them to the receptors
of concern. Step 2.2 includes planning of the investigation strategy, fieldwork with
underground sampling and analysis, and reporting. Step 2.2 builds on information
obtained in Step 2.1 Preliminary Site Assessment.
In this section the activities of Step 2.1 is described. Step 2.1 describes the
methodology for the Preliminary Site Assessment, which has been performed for
100 sites in Task 4 of this assignment, see Chapter 5.
Within this Step the following activities are to be performed:

›

A desk study is carried out on the available information of the site. Information
in reports and petitions is assessed and new information is inventoried.

›

A site inspection is carried out to verify the information of the desk study and
to prepare a plan for sampling and testing.

›

At the locations the following is carried out: identification of main sources of
contamination, relevant pathways to possible affected receptors are expected,
limited sampling and analytical testing.

›

The analytical results are compared with the Screening and Response levels
and a conclusion is drawn as to whether or not the site should be regarded as
a contaminated site. Recommendations on the necessity to carry out
preliminary site investigation (Step 2.2) and specific aims of that investigation
are presented.

›

Reporting of results of the preliminary site assessment and review of the
report.

Responsible Parties

This activity is typically carried out by technical specialists of the specialized
agency/consultant appointed to carry out the preliminary investigation. The work
should be supervised by a senior colleague, and close cooperation with the
competent authority is necessary to collect important information during the desk
study and to prepare the site inspection and sampling.

Guidance for Step
2.1

The detailed information on the execution of the Step 2.1 Preliminary Site
Assessment can be found in Section Volume III-2.1-i of the Guidance Document of
the assignment Development of Methodologies of NPRPS (Assignment 2) /7/. A
central element in the Preliminary Site Assessment is the Site Inspection Protocol
(SIP) developed in relation to Task 4, including the experiences gained during the
site inspection of 100 sites in India, see Chapter 6. The SIP includes following:

›

General introduction on the use of the SIP;
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Desk study

›

Checklists and manuals for execution of the individual activities;

›

Recommendations for proper health and safety measures during the site visit
and for reporting the results.

A review of the site information within reports, petitions and complaints obtained at
Step 1 is performed. It is necessary to have as much information as possible
concerning the history and land use both on site and off site (representing the
surrounding area). This information indicates the possibility of the presence of
contamination at the site.
The data review may identify gaps in the available data. Additional information can
be obtained from maps, data bases or governmental information.

Site inspection

The site inspection is a field visit to observe the site and the potential sources of
contamination (on-site reconnaissance) and to undertake a perimeter survey of the
facility as well as a survey of the local site environs (off-site reconnaissance).
During this site inspection, information is obtained to fill the gaps and the existing
available information is verified. If possible photographs should also be taken.
The site inspection has to be prepared by arranging access to the site and to make
arrangements with important stakeholders (e.g. site owner/operator, key
State/Municipal officials, key NGO Agency, local Health Facility Director).
Furthermore, (sampling) equipment has to be prepared.
During the site inspection, health and safety guidelines have to be taken into
account (refer to /6/, SIP, section 3).
The information gathered during the site inspection should be summarized in
tables (refer /6/, SIP, section 5 –on-site- and 6 –off-site-) and a sketch map should
be drawn showing the principal recorded occurrences and expected sources of
contamination the main exposure and migration pathways of pollutants and the
locations of receptors.

Limited sampling
and testing

An initial assessment of the contamination present at the site may be ascertained
from samples taken during the site inspection. These samples should be obtained
from locations where the main sources of pollution are expected, and at locations
within migration pathways. Because only a limited number of samples are
obtained, the sample locations should be well chosen, and guidance is provided in
/6/, SIP, Chapter 9).
The sampling should be carried out according to the Sample Protocol (refer /6/,
SIP, Appendix A).
The samples should be tested in a laboratory to assess the levels of
contamination. Laboratories should operate in accordance with specific
accreditation criteria (refer Checklist prequalification for site investigation,
Development of Methodologies for NPRPS, Guidance Document, Volume II-2.1-a
/7/).
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The parameters for determination within each sample scheduled for analysis will
depend on the hazardous waste material potentially present (refer /6/, SIP,
Appendix C).
Assessing analytical
results

The laboratory testing will result in a list of concentration levels for various
parameters/substances. These concentration levels have to be compared with the
Screening Levels and the Response Levels. The outcome of the comparison will,
together with a general assessment, determine whether or not the site should be
regarded as a contaminated site.

Reporting and
review

The activities carried out, the methods used and the results of the preliminary site
assessment should be described in a report. The chapters of the report are
structured in accordance with the stages of the investigation itself (refer Checklist
for preliminary site assessment report, Volume II-2.1-c /7/).
Finally, a conclusion should be drawn as to whether or not the site meets the
definition of contaminated site. Recommendations should also be provided for the
next step in the assessment and remediation process. If there is not enough
information to draw a conclusion a recommendation for further investigation should
be provided.

4.6

Conclusion

A methodology for "Step 1, Identification of probably contaminated sites" and "Step
2.1 Preliminary site assessment" has been developed based on a review of the
international practices and the experiences obtained during the execution of "Task
1, Review and update contaminated site information" (corresponding to Step 1)
and "Task 4 Field visits, investigation and data verification" (corresponding to Step
2.1). As a part of the methodology following basic conditions have been
elaborated:

›

Definition of a (probably) contaminated site

›

An approach to defining risks for human health and environment based on the
Source-Pathway-Receptor concept

›

Criteria and assessment levels for contaminants. Screening levels for soil and
sediments based on Canadian Screening levels, and Response levels for soil
based on the Dutch Intervention. These levels are proposed to be used until
India has developed its own levels.

A key element of the methodology of "Step 2.1 Preliminary site assessment" is the
Site Inspection Protocol (SIP) /6/ including checklists, forms and manuals for
execution of the activities related to the preliminary site assessment and
recommendations for proper health and safety measures.
The methodology for Step 1 and 2.1 has been applied on the Task 1 and Task 4
activities (see Chapter 3 and 6, respectively).
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5

Task 3 – Develop an inventory and
database of contaminated sites

5.1

Objective and expected output

Objective

The objective of Task 3 is to establish a simple and user-friendly database of
contaminated sites in India, initially including the sites reviewed under Task 1 and
structured to allow individual SPCBs to add further sites as they are identified and
assessed. The database should be designed so that it can be easily implemented
at SPCB level, using software and hardware that is compatible at SPCB.

Output

The output of Task 3 is a functioning database system which is installed and
operational at the national level (at MOEF and CPCB) and also at the two SPCBs
(AP and WB) participating in this project. The database shall include all the sites
assessed under Task 1.

5.2

Selection of software for Contaminated Sites
Management

A commercially available database especially developed for contaminated sites
management (GeoEnviron) was selected for this project. The decision on using
GeoEnviron was based on the specifications in the Terms of Reference and the
following assessments:

›

Cost/quality of developing a database for this project compared to the
provision of a commercial available database specifically developed for
contaminated sites inventories and investigations

›

A search on commercially available contaminated sites databases.

The database program GeoEnviron for contaminated sites management is
developed by the software provider Geokon A/S. It is a unique off-the-shelf
program, which has been sold to a large number of customers in, among others,
United Kingdom, Denmark, Malaysia, USA, Spain and Norway.
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The specifications for the database according to the ToR were:
"…a comprehensive database of the probably contaminated sites across India,
where all sites have comparable data on the basic essential attributes necessary
for establishing a ranking system. The database must include identification
information, regarding type of site, nature of contamination, level of contamination,
status (active / passive) of the site, number of people that may be potentially at risk
or impacted by contamination (on site and / or offsite), site phytotoxicity, potential
uses of the properties, other health information, and other information that is
essential for identification of contaminated site."
Summarizing, GeoEnviron was selected as the database for the Inventory of
Probably Contaminated Sites in India based on following facts:

›

GeoEnviron fulfills the requirements in the ToR,

›

GeoEnviron is flexible and extendible to multiusers and can be fully integrated
with other Modules

›

GeoEnviron is a proven software with a large number of customers around the
world

›

GeoEnviron is compatible with Microsoft products and can run on a standard
PC

›

Cost of licenses for GeoEnviron is very modest compared to the cost for
developing a new database software

›

The software provider has a long history (since 1971) and is a financial sound
company.

5.3
GeoEnviron is built
up in modules

GeoEnviron: Overall Characteristics and
Requirements

The GeoEnviron database system consists of the Contaminated Land Module
delivered with the Inventory project, and a number of additional modules, which are
fully integrated in the Contaminated Land Module. Some of these modules are the
Survey Module, the Pollution Module, the Prevention and Control Module, the
Waste Management Module and the Surface Water Module. These modules may,
at a later stage, be interesting for the users, and they can be obtained separately.
A GIS system (GoogleMap GIS) is integrated in the Contaminated Land Module.

Benefits of GeoEnviron

A summary of a number of practical benefits of GeoEnviron are shown below:

›

GeoEnviron allows for reliable and efficient management of all data including
reports, digital images, etc.
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How do users work
with the database

›

For multi-user licenses, data between the users can easily be shared via the
Internet.

›

GeoEnviron comes with GIS integration capabilities and a two stage
prioritization system for ranking of sites according to their risk to the
environment and human health.

›

GeoEnviron runs on standard PCs with Windows and includes integration to
word processors, e-mail and spreadsheet programs

›

GeoEnviron comes with a decision support system in the form of detailed
information on industry profiles, hazardous contaminants and remediation
technologies. GeoEnviron includes a list of the characteristics of 1000
contaminants including their toxicity, mobility, degradation etc.

›

GeoEnviron features top level security standards that allow for the creation of
user accounts with different types of access to the database

›

GeoEnviron is using high performance databases (Microsoft SQL Server or
Sybase) to deliver simple to use, but powerful SQL querying capabilities.

›

GeoEnviron can easily be integrated with other databases via ODBC or XML.

›

GeoEnviron includes an automated database backup program that ensures
that loss of data in the event of system failure is minimized.

The database itself shall be physically located at a dedicated server in a secure
place with an online backup system.
The users will work on the database directly through the Internet, so the Inventory
will always be on-line updated with the latest data introduced.

5.4

Contaminated Land Module

The Contaminated Land Module is the "heart" of GeoEnviron. This module is used
for inventories of contaminated sites to manage data from desk studies of
potentially contaminated sites, site inspections, risk assessment, and prioritization
of further investigations/remedial actions. In addition, the module contains
administrative site management for public officers, document handling and
reporting together with quality assurance facilities. Using the hierarchy of tab
folders, all information of a preliminary site assessment can be reported in only one
screen, the main screen. The database is structured in such a way that the main
data collected in Task 1 and 4 can be stored in the database. The Site Inspection
Reports from Task 4 can also be attached to each site.
The idea of the ‘sites’ is central in the GeoEnviron system concept. A site is
essentially a location where activities with the potential of having an impact on the
environment and/or health have either occurred or are occurring. Once the site is
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registered and a case has been created, the database is used to keep track of the
progress of activities (investigations, remediation, monitoring, etc.) related to the
site.

The main screen

The main screen in the Contaminated Land module is shown above. The main
screen is divided into the following casements:

›

Registration Casement with basic information about the site (in the upper third
part of the screen)

›

Information Casement with a number of horizontal tabs (Site Use History, Site
Inspection, Site Events, St 1 Risk, St 2 Risk, Waste Disposal, Other
References, Notes) and subtabs, and two vertical tabs (Investigation and
Administration).

Upon the Registration Casement there is a toolbar with various tools available, and
upon that the menu options. Command buttons are located on the right side of the
Information Casement.
All relevant information regarding the site can either be introduced or attached to
these screen casements or tabs.
Base tables

The database includes a large number of base tables for pre-defined items like
industry type, land use and protection zone.

Calculations

Based on data introduced in the database and the formula for calculation of risk,
see Chapter 7, the database calculates a Stage I and Stage II risk score for each
site, which is used to rank the sites in the database according to their risk for the
environment and human health, see Chapter 7.
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Reporting

Pre-defined or user-defined reports can be generated and printed. The reports may
include information of a single site or a list of sites.

5.5

Conclusion

A simple and user-friendly database of contaminated sites in India (GeoEnviron),
fulfilling the requirements of the ToR has been delivered. The database includes
the data of the 320 sites identified during this project and includes a GIS system
and tools like risk score calculations. It is structured to allow individual SPCBs to
add further sites as they are identified and assessed. The database is furthermore
designed so it can be easily implemented at SPCB level, using software and
hardware that is compatible at SPCB.

http://projects.cowiportal.com/ps/A019251/Documents/3 Project documents/Reports/Final Summary Report Aug 2016/Inventory Final Summary Report Dec 2016.docx

Inventory and Mapping of Probably Contaminated Sites in India. Final Summary Report

6

Task 4 – Field visits, investigation and
data verification of contaminated sites

6.1

Objective and expected output

47

Objective

The objective of Task 4 is to apply the systems and protocols developed in Task 2
and 3 for the initial list of sites, by collecting additional information and field data to
develop a list of (probably) contaminated sites in India. As presented in the
proposal of the Consultant and agreed with MoEF, the number of sites for site
inspection is limited to a total of maximum 100 sites.

Output

An inventory of contaminated sites identified for inclusion under NPRPS.

6.2

The structured process and the Site
Inspection Protocol (SIP)

In Task 2 (Chapter 4) the structured process for the identification and assessment
of contaminated sites was developed, and a Site Inspection Protocol (SIP) was
elaborated. In Task 4 the methodology for the Preliminary Site Assessment
corresponding to Step 2.1 in the structured process was applied and the Site
Inspection Protocol tested. The experiences obtained with use of the Site
Inspection Protocol during Task 4 were subsequently incorporated in the final
version of the Protocol.
SIP

As the SIP is a key element in Task 4, Preliminary Site Assessment, a brief
summary of the SIP is provided in the following.

Work plan

Based on all the compiled information from the desktop study, a work plan shall be
devised prior to the site inspection. This work plan shall include all reconnaissance
activities and identify the specific information to be collected e.g. sampling from
drinking water wells, making notes on the local hydrogeology, estimating the
population at risk, interviewing specific stakeholders (such as occupants, current or
former owners, neighbours, manager, employees and government officials) etc.
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Preparation before
site visits

Before visiting a site, the necessary preparatory work must be made through
following steps:

›

Step 1 Arrange access. It is important to coordinate the site visit with site
owner/authorities to make sure access to the site is allowed.

›

Step 2 Arrangement with stakeholders. Important stakeholders may be e.g.
site owner/operator, Key State/Municipal Officials, Key NGO Agency, Local
Health Facility Director.

›

Step 3 Review the site information and make a work plan. To prepare for the
site reconnaissance, the current information about the site should be
reviewed, and unknown factors should be identified and recorded according to
the Data Sheet from Task 1. Sampling points (on site/off site) should be
marked on a map and primary data should be illustrated in a table.

›

Step 4 Prepare equipment (camera, notepad, site review questionnaire, map
of the site, GPS device, personal protective equipment)

›

Step 5 Prepare sampling equipment (tools to collect samples, storage
containers for samples, a water pump, cool box to store samples).

The elaborated sample protocol must be followed, see Appendix B in the SIP /6/.
Health and Safety
Guideline

In the SIP, detailed health and safety guidelines are presented. They should be
followed before, during and after the site visits by people involved.

Organizing existing
data before site visit

Before the start of the site investigation, the site specific Data Sheet from Task 1
shall be complemented as much as possible by conducting a desk research.
The adequate section of the SIP Form shall be filled in.

Data collection
during site visit

The adequate section of the SIP Form shall be filled in during the site visit based
on interview of the contact person and own observations. The information available
in the Data Sheet shall be verified. Photographs of all relevant observations shall
be taken.
After the site visit, make a tour around the site to assess the environmental impact
on the surroundings. Fill in the adequate section of the SIP Form based on your
observations and possible interviews with local people.
Any pending complaints, claims etc. or major data gaps shall be listed.
A sketch of the site lay-out shall be provided (including, at least, main occurrences
and main sources and pathways of pollution).
To make a first assessment of the present contamination, samples will be taken
during the site visit. This sampling should concentrate on the source of
contamination and the water as a pathway/receptor.

http://projects.cowiportal.com/ps/A019251/Documents/3 Project documents/Reports/Final Summary Report Aug 2016/Inventory Final Summary Report Dec 2016.docx

Inventory and Mapping of Probably Contaminated Sites in India. Final Summary Report

49

Within this inventory, only a limited number of samples can be analysed. The
objective of the quantitative analyses is to obtain a first assessment of levels of
contamination at the site.
When taking samples, customization of the sampling program (locations and type)
is important and must be determined by the expert in the field.
Site maps

A proper site map showing the site boundary is a very important tool in the SIP.
The following topics should as a minimum be shown on a site map:

›
›
›
›
›
›
›
›

Draft Conceptual
Site Model (CSM)

Expected site boundary
Sampling locations
Land use at the site and in the vicinity of the site
Location of observed “Source areas”
Location of photos taken
Scale of map
North arrow
Points with measured GPS coordinates.

A Conceptual Site Model is a simple, schematized description and/or visualization
of the (assumed) situation of contamination (source, nature and levels of
contamination, distribution), the physical system (geology), processes which
influence the spreading of contaminants (geochemistry and (geo)hydrology) and
receptors of contaminants (land use, threatened objects). The CSM should, at
least, provide an understanding of the relevant source - pathways - receptors at the
site.
Developing a CSM is an iterative process and acts as baseline for the next step in
the investigation chain.

Photographic record

The SIP Form includes photos that illustrate the soil and groundwater quality
related aspects and issues. The location and photo no. should be marked on a
printout of Google Earth, Google Maps or Bing Maps.

After the site visit

After each site visit, the SIP Form (Site Inspection Report) based on the data
obtained is prepared. The Draft Forms are quality checked according to procedure
in the SIP.
The samples will be analysed by a laboratory according the best international
practice on methods and detection limits.
The laboratory reports will describe the used methods, detection limits and
possible occurred deviations.

Comparing testing
results with standard

The laboratory testing will result in a list of concentration levels for various
parameters/substances. These concentration levels have to be compared with the
Screening Levels and the Response Levels. The outcome of the comparison
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combined with an overall assessment of the data will determine whether or not the
site should be regarded as a (probably) contaminated site.

6.3

Selection of Sites for Field Visits

In Task 1, a total of 320 sites were identified as probably contaminated sites in
India through a structured data collection process at the SPCBs, NGOs etc. Of
these 320 sites, 100 sites have been inspected in the field according to the
technical proposal by the Consultant and in agreement with MoEF.
The overall approach for selecting sites for Site Inspection has been that the sites
must be representative for the identified sites in Task 1. This means that the most
common types of probably contaminated sites should be inspected. This approach
will ensure that the subsequent testing of the prioritization system in Task 5 is
based on representative data.
Following criteria were taken into account for selection of the 100 sites:

›

Sites with the expected highest risk to humans and the environment

›

High Priority Sites according to request from MoEF, CPCB and SPCBs

›

Representative distribution of "Source of Industry", "Types of Contamination",
"Type of Activity", "Type of Land use", "Type of Contaminants"

›

Representative "Geographical distribution" in India

›

Typology according to definition in Assignment 2, see Appendix D in the SIP
report /6/.

A complete list of the 100 selected sites is shown in Appendix C.
The location of the 100 sites is shown in Figure 6-1 (some dots cover more than
one site).
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Location of the 100 sites

Performing Site Inspections at 100 sites

The purpose of the site inspections was both to obtain more information of a
selected number of sites, and to adjust and further develop the site inspection
methodology. The result of the adjustment and development of the site inspection
methodology is described in Section 4.5, while the information of the 100 sites is
described in Section 6.5.
The site inspections were performed avoiding the monsoon time, when site access
may be difficult and analytical results less reliable. Additionally, for a number of
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sites revisiting and resampling had to be performed due to various reasons, among
them, denied access to the site at the first site visit.
The site inspection has been conducted in accordance with the Site Investigation
Protocol. For each inspected site, a SIP Form (Site Inspection Report) has been
elaborated. The contents of the Site Inspection Reports reflect the data collected
using of the Site Inspection Protocol, see Chapter 3.
Appendix C provides a summary table of the inspected sites including information
about date for site inspection (and additional sampling for some sites).

6.5

Results of Site Inspection

A specific Site Inspection report has been made for all inspected 100 sites. These
reports are stored in the GeoEnviron database as separate pdf files, see Chapter
5. An example of a completed Site Inspections report is given in Appendix F.
A complete table with overall information about the 100 sites are provided in
Appendix C.
Appendix D and E provide summary tables of selected information based on the
Site Inspection and Desk top study of the 100 inspected sites in a comparable
format.
The general results and findings of the site inspection at the 100 sites are as
follows:

›

The sites are large, 41 of them > 60,000 m²

›

Nineteen of the identified sites are not traditional "Point sources" but instead
"Industrial areas/estates" (cluster of sites): A site within a broader area of
ongoing and legacy contamination where the site of concern needs to be
addressed in this wider context.

›

The contamination caused at most of the inspected sites is due to hazardous
waste disposal or effluents from industrial areas/estates sites.

›

Most of the identified sites are potential contaminated with various heavy
metals, especially chromium and lead, but also mercury, cadmium, arsenic
and copper are common. Pesticides, fluoride, PAH components, VOCs,
phenols, cyanide are also relatively frequently occurring contaminants.

›

The main industries generating the identified contaminated sites are
Production or industrial use of synthetic dyes, dye-intermediates and
pigments, Production of canvas and textiles, Production and formulation of
pesticides including stock-piles, Metal surface treatment, Production of caustic
soda and chlorine, Leather tanneries.
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›

Most of the sites are currently used for industrial purposes. Many sites have
mixed land use consisting of habitation and industry.

›

The ownership of the 100 sites is classified as "private" for almost half of them
(48) and "public" for 14 sites. At 38 sites the ownership is classified as
“unknown”. The term “unknown” covers sites, where it, despite efforts, has not
been possible to identify the ownership of the site. It is assessed that a
number of these sites will be orphan sites.

›

For most of the sites, the groundwater in the vicinity is used for drinking water
purposes (major and moderate use). The use of groundwater for drinking
water is primarily from private wells in the vicinity of the sites and not from
public water supply.

›

The results show that at most sites, surface water in the vicinity of the sites is
used for sensitive purposes (major and moderate use).

›

The site access for the local community is an important parameter for
estimating exposure of the contamination to humans. The results show that
less than one third of the sites are secured and access is controlled, and more
than 60 % of the sites are open with regular public activity.

›

The analytical results show that at most sites, the concentration of
contaminants has been found to exceed Screening or Response levels (68
sites, 39 of them exceeding Response level). For a relatively high number of
sites, contamination levels are at or below the Screening Levels. There are
different reasons for that. In many of those cases, it has not been possible to
take a sample of the contaminated soil or groundwater, e.g. due to pavement
of the site, and sampling has been done in areas with less exposure of
contamination.

6.6

Conclusion

At 100 sites out of the 320 sites in the inventory of Task 2 (see Chapter 4) a
Preliminary Assessment (Step 2.1) have been performed, including site inspection
and sampling of soil and/or groundwater/surface water. The 100 sites were
selected based on a number of criteria, including the expected highest risk to
humans and the environment, the High Priority Sites according to the Authorities
and a representative distribution of different parameters like "Source of Industry"
"Types of Contamination".
The Preliminary Assessment of the 100 sites have been performed in accordance
with the detailed guidelines provided in the Site Inspection Protocol.
The results of the Preliminary Assessment have for each site been reported in a
Site Inspection Report (see Appendix F) included in the database, see Task 3
(Chapter 5).
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The overall assessment of the 100 sites is that:

›

The site area is extensive,

›

A number of sites are "Industrial areas/estates" (cluster of sites),

›

The contamination caused is due to hazardous waste disposal or effluents
from industrial areas/estates sites,

›

Most of the identified sites are potential contaminated with various heavy
metals, especially chromium and lead,

›

Most of the sites are currently used for industrial purposes and many sites
have mixed land use consisting of habitation and industry

›

The ownership of the 100 sites is classified as "private" for almost half of them
(48) and "public" for 14 sites. At 38 sites the ownership is classified as
“unknown”.

›

For most of the sites, the groundwater and surface water in the vicinity is used
for sensitive purposes, and more than 60 % of the sites are open with regular
public activity.

›

The analytical results show that at most sites, the concentration of
contaminants has been found to exceed Screening or Response levels
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Objective

7

Task 5 – Prioritization of sites

7.1

Objective and expected output

55

The objective of Task 5 is to provide a simple and robust ranking system for
prioritization of sites for further investigation and for remediation actions. The
system will establish an objective ranking, based on the identified contamination
and on the possible impacts on human health and the environment. As such, it will
inform decision makers on specific remediation activities to be carried out under
NPRPS or by individual agencies.
The objective of Task 5 is also to establish priorities for further investigation and/or
remediation of sites that have been identified and recorded in the database as
probably contaminated sites. Information collected in the database will often be
incomplete or limited. The system must therefore be easy to apply, be robust to a
wide range of site information and provide consistent relative rankings. The
requirements of the prioritization process were part of the discussions underlying
the design of the Site Inspection approach and the database, so that the systems
are consistent.

Output

The required output of Task 5 is as follows:
A simple and robust system for ranking different sites in terms of priority for further
review and/or action, which can be applied using the information typically available
in the database.

7.2

Development of an appropriate prioritization
system

A number of different prioritization systems worldwide (US, Canada, New Zealand,
the Netherlands, France, UK, Denmark, Blacksmith, CEPI) have been reviewed,
and the proposed prioritization system in India has been developed based on the
experiences with these systems and the specific situation of India regarding site
characteristics and availability of data.
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There is sufficient broad consistency between these different systems to be able to
identify some common features, which are taken as the basis for the prioritization
system for this project. These are:

Basics of proposed
approach

›

The Source-Pathway-Receptor approach is basis for all the systems.

›

The key parameters can be values (concentrations, populations) or can be
marks (typically on a scale of 1 to 10).

›

Some systems are tailored/biased to particular problems (such as petroleum
contamination) while others are more general but less detailed.

›

Most systems address impacts on humans, groundwater and surface water. In
some cases, they are combined into one overall score, in others they are
reported separately.

›

Data requirements vary. In some systems, default data on sources are
provided or can be used, avoiding or reducing the need for site investigations
(but requiring information on past use and industrial types).

›

There are a number of definitions of the receptor, ranging from any human
exposure to estimating the populations affected, usually by distance from the
source.

›

The sensitivity of a system to small differences can be increased at the cost of
additional complexity, which means more variables and data required

›

The basic algorithm is based either on adding scores for element (additive) or
on multiplying them with each other (multiplicative). Some systems are a
mixture of both approaches.

›

Systems produce either a score or assign a site to a class (typically high,
medium, low, or unclassified). Some systems use the score to produce a
classification.

The approach adopted for this project is based on the Source – Pathway –
Receptor (S-P-R) conceptual model (see also Chapter 4), which underlies all the
systems reviewed. The logic for this approach is simple and universally accepted.
It draws on data from Task 1 and 4, which includes site specific information and
sampling data to the extent possible.
The model is to be robust to uncertainty in the data (a small change in the
information available should not make a significant difference in the priority ranking
or classification). Given the constrained coverage and quality of the information
from Task 1 and 4, the precision expected of the output is to be no more than two
significant figures – in other words, it will rank sites on a scale of 1 to 100.
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The model uses professional experience and judgment for the details of
calculations and the calibration of the parameters. The approach used is clear and
the relevance and importance of each factor can easily be seen in the outputs.

7.3

Selected approach for prioritization

Based on the detailed review of the different systems in use worldwide, an
approach has been adopted for the project, which is simple and robust. In the
Indian context, where there is a very wide range of potentially contaminated sites
and where the population numbers to be considered can be high, reliability over a
range of situations is important.
The approach uses an algorithm (a formula) which links the Source, Pathway and
Receptor elements, using values for each parameter based on actual
measurements from the site, as recorded in the database. The algorithm produces
a priority value for each site, which is compared with the equivalent values for other
sites to provide the overall ranking of all the sites in the database.
The prioritization system includes a two-step approach:

Stage I Prioritization

›

Stage I: Initial Prioritization. This ranking of sites are based on basic
information, which typically will be obtained in a desktop study and will cover
all the 320 sites identified in Task 1. The Stage I assessment involves hazard
ranking sites based on their historical industrial uses and the receptor’s
sensitivity. The Stage I assessment can be carried out very rapidly, providing
that source and receptor information is available. Stage I will be used to
prioritize sites where a desktop study has been performed.

›

Stage II: Detailed Prioritization: This ranking of sites is based on more detailed
information about the sites including primary data and a site reconnaissance
(e.g. a Site Inspection). This ranking will cover the inspected sites in Task 4.
The Stage II assessment involves refining the priority listing obtained from
Stage I, by carrying out a Site Inspection with assessment of pathway and
exposure to determine whether or not a potential pollutant linkage exists. The
Stage II also includes obtaining primary data of contaminants.

The objective of Stage I prioritization is to establish a prioritization system for
probably contaminated sites about which little is known. The system should be able
to include all sites, which have been identified as a “Probably contaminated site”.
The system should prioritize sites based on their potential risk to humans and the
environment.
The formula is simplified to reflect the basics of the situation, which are the scale of
the source and the size and sensitivity of the receptor. The Stage I score is
determined as:
Stage I Priority Score = [Industry; source] + [Land use + Population +
Groundwater + Surface water; receptors]
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The parameters for the Stage I Prioritization is shown in Table 7-1.
Table 7-1
Para-

Input parameter for Stage I Prioritization
S-P-R*

Description

Basis

Range

Data source

meter
I

L

Source

Receptor

Industry

Scoring Low, Med,

profile

High risk

Land Use

Scoring Low, Med,

0-20

(Site Inspection).
0-20

High Risk
P

Information is obtained in Task 1 (desktop study) or in Task 4

Information is obtained in Task 1 (desktop study) or in Task 4
(Site Inspection).

Population at

Estimated within 1

risk

km. Log(pop);

0-20

Information is obtained in Task 1 (desktop study) as a simple
spatial query performed in a digital map (Google map).

Low, Med, High

Information is also obtained in Task 4 – for the 100 inspected
sites

G

SW

Groundwater

Use/importance

system at

and risk of aquifer;

0-20

Ground Water Board. In Task 4, the classification has been

risk

Low, Med, High

made based on the Site Inspection.

Surface

Use/importance

water

and risk of water

Governments for Rivers. More specific information can be

system at

source; Low, Med,

obtained during site visit/investigation (e.g. performed during

risk

High

Site Inspection at 100 sites in Task 4).

0-20

Generic information can be obtained from the Central

Generic information can be obtained from the State

*: Source – Pathway – Receptor

Stage II Prioritization

For the sites where a Preliminary Investigation has been carried out and where
more details are provided in the database, a Stage II Prioritization system will be
applied. The objective is to establish a more robust prioritization system. The
system will cover sites where primary data are available.
The scoring formula is as follows:
Priority score =
{[Concentration + Quantity + Toxicity + Mobility]*Pathway} +
{Land use + Population + Sensitivity + Groundwater + Surface water +
Ecosystem}
The parameters for the Stage I Prioritization is shown in Table 7-2.
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Input parameter for Stage 2 Prioritization
S-P-R *

Description

Range

Data Source

Source concentration

0 – 10

To be obtained from Site Inspection in Task 4 and/or from previous

Q

Quantity of source

0-5

To be obtained from desktop study and/or Site Inspection in Task 4

T

Toxicity Factor

0-5

Obtained from the GeoEnviron Database (Internationally

meter

C

Source

investigation performed at the site

classification)
M

Mobility Factor

0–5

Obtained from the GeoEnviron Database (Internationally

Pathway factor

0.8 – 1

To be calculated based on Conn and Att

Conn (Containment)

0.4 – 0.5

Technical judgement based on site access

Att (Attenuation)

0.4 – 0.5

Reflecting directness of path to receptor (including distance to
receptor and groundwater vulnerability)

Land use at the site

0 – 10

Same classification used in Stage I prioritization

P

Population at risk

0 – 10

Same classification used in Stage I prioritization

S

Sensitivity of receptor

0 – 30

Based on observation from Site Inspection e.g. part of the

classification)
F

L

Pathway

Receptors

population is particularly at risk or disadvantaged. Based on
observed exposure to contaminants, observed impacts and
generally emergency response considerations (observed conditions
that may warrant immediate or emergency action (e.g. heavily
contaminated groundwater/surface water used for drinking water
or direct contact to heavily contaminated soil)
G

Groundwater system
at risk

0 – 10

SW

Surface water at risk

0 – 10

E

Sensitive ecosystems

0–5

Same classification used in Stage I prioritization

Scoring based on distance and type of sensitive ecosystems

*: Source – Pathway – Receptor

The formulas have been calibrated by defining the most adequate scores for each
parameter in the prioritization system. This calibration has been an iterative
process, where different parameter scores are tested, and the sensitivity of the
parameters has been assessed by altering the terms in the formulas to see the
influence on the prioritization score. The calibration has ensured consistent results
and has included:

›

an evaluation of the overall distribution of sites according to their Stage I and
Stage II scores

›

an evaluation of the correlation between Stage I and Stage II scores

›

a comparison of Stage I and Stage II scores against a representative sample
of sites.

The resulting score allocation based on the iterative calibration process is
described in details in the Task 5 report /5/. The result of the application of the
prioritization system to the sites is further described below.
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7.4

Results of Stage I and Stage II prioritization

A list of sites sorted by Stage I and Stage II scores is shown in Appendix G and H,
respectively.
The geographically distribution of the sites grouped by the results of Stage I and II
are shown in Figure 7-3 and Figure 7-.
As evident from the figures, the site scores are in general lower in Stage II as
opposed to Stage I. There are two main reasons for the decrease in scores:

›

Firstly, Stage I Prioritization has been applied to all 320 sites, of which the
information level is lower for most of the 220 sites, where site inspections has
not been conducted. In the proposed system, a parameter, where no
information is available, is considered a potential high risk, and thus a
maximum score is assigned. Stage II is applied to the 100 sites, where site
inspections have been conducted, and the knowledge level is higher. Thus,
fewer unknowns are present, with a resulting decrease in score

›

Secondly, the Pathway Factor is introduced in Stage II. The Pathway Factor
reduces the source term up to 20%, which will affect the total Stage II score.

Figure 7-1

Geographical distribution of sites with scores from Stage I Prioritization
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Figure 7-2
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Geographical distribution of sites with scores from Stage II Prioritization

Type of high priority sites The types of industries represented in the top-30 of the Stage I and II prioritization
have been grouped in Table 7-3. Some of the sites comprises several industries
and thus the site count is higher than 30.
The ownership of the top-30 sites is for both Stage I and II classified as “unknown”
for half of the sites, and the remainder divided equally between public and private
companies. The term “unknown” covers sites, where it, despite efforts, has not
been possible to identify the ownership of the site. It is assessed that a number of
these sites will be orphan sites.
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Table 7-3

Distribution of type of industry based on the top-30 Stage I and II score

Industry Type

Site Count
Stage I

Site Count
Stage II

Chemical works

12

16

Textile and Dye works

12

4

Metal works

10

5

Landfill/dumpsite

3

4

Recycling

6

2

Oil refinery

-

3

Tannery works

5

-

Mining

4

-

Pulp and paper work

3

1

For the 320 sites, the Stage I Priority Scores are distributed as shown in Figure 7-3
below.
Distribution of scores

As evident, the scores of the 320 sites are distributed in the high end of the score
interval, which is to be expected because the sites included in the inventory
probably is some of the most critical sites in India.

Stage I Risk Score
120

No of Sites

100
80
60
40
20
0
0-10

10-20 20-30 30-40 40-50 50-60 60-70 70-80 80-90 90-100

Score
Figure 7-3

Distribution of Stage I Prioritization Score of the 320 Sites

For the 100 sites, the Stage II Priority Scores are distributed as shown in Figure 74 below.
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Stage II Risk Score
45
40

No of Sites

35
30
25
20
15
10
5
0
0-10

10-20

20-30

30-40

40-50

50-60

60-70

70-80

80-90 90-100

Score
Figure 7-4

Distribution of Stage II Prioritization Score of the 100 sites

The scores for the 100 sites are normally distributed in the high end of the score
interval, which is to be expected as the sites are contaminated or potential
contaminated. It has to be noticed that the 100 sites included in the Stage II
prioritization is not necessarily the most critical sites included in the inventory (in
total 320 sites). The overall criteria for selecting these 100 sites in task 4 was that
they should be representative for the 320 sites included in the inventory (e.g. with
respect to geographical distribution, industry types, contaminants, risk, land use,
etc.).

7.5

Conclusion

A simple and robust ranking system for prioritization of probably contaminated sites
have been developed. The prioritization system establishes an objective ranking,
based on the potential contamination and on the possible impacts on human health
and the environment, and it takes into account, that information often will be
incomplete or limited.
The prioritization system includes two stages, Stage I based on desk top study, in
this case of 320 sites, and Stage II based on desk top study and site inspection,
The prioritization system has been applied to the 320 sites at Stage I and 100 of
these sites at Stage II.
The final prioritization system has been tested and evaluated to be robust to a wide
range of site information and is assessed to provide consistent relative rankings,
and represent as such a prioritization system to be immediately used for the
existing sites in the Inventory as well as any future sites to be incorporated. When
further practical experiences have been gained through the day-to-day application
at the competent authorities, any relevant modifications of the risk score allocation
can easily be applied and incorporated in the prioritization system. It has to be
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stated that the prioritization only can provide a rough assessment on the possible
impacts on human health and the environment. The prioritization must always be
followed up with a professional judgement for the individual sites.
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Disclaimer

COWI India Pvt. Ltd. has executed the project "Inventory and Mapping of Probably
Contaminated Sites in India" ("Project") and prepared the pertinent reports,
including this Summary Report, (the Reports). The Reports:

›

has been prepared by COWI India Pvt. Ltd. for Ministry of Environment, Forest
and Climate Change, Government of India;

›

may only be used and relied on by Ministry of Environment, Forest and
Climate Change, Government of India;

›

must not be copied to, used by, or relied on by any person other than Ministry
of Environment, Forest and Climate Change, Government of India without
there prior written consent of COWI India Pvt. Ltd.;

›

may only be used for the intended purpose (and must not be used for any
other purpose).

COWI India Pvt. Ltd. expressly disclaim responsibility to any person other than the
Ministry of Environment, Forest and Climate Change, Government of India arising
from or in connection with the Reports and cannot incur any liability for any
damages, including, but not limited to, direct, indirect, special, or consequential
damages arising out of, resulting from, or any use by such persons of the Reports.
To the maximum extent permitted by law, all implied warranties and conditions in
relation to the service provided by COWI India Pvt. Ltd. and the Reports are
excluded unless they are expressly stated to apply in the Reports.
The preparation of the Reports is based on the information and data received from
a large number of public authorities and private corporations and COWI India Pvt.
Ltd. is not in a position to, and cannot verify the accuracy of completeness of the
information and the data received.
In respect of all parts of this report, no express or implied representation or
warranty is made by COWI India Pvt. Ltd. to any party that the content of the
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Reports are verified, accurate, suitably qualified reasonable or free from errors or
omissions."
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Appendix A List of the 320 probably
contaminated sites
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Appendix J List of 320 probably contaminated sites (updated 21 December 2015)
State

Serial
number

Site ID

Site Name

Address

Land use (current)

Type of
contamination "

"Industrial processes" which caused the contamination

Contaminants of Concern

TS-500-1

Noor Muhammad Kunta Lake, Katedan Noor Muhammad Kunta Lake, Katedan
Industrial Estate Hyderabad
Industrial Estate Hyderabad - Pincode 500077

Water bodies

Hazardous Waste,
Effluent

24. Production of canvas and textiles,
26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments,
9. Secondary production of lead,
37. Other (Oil refineries & bulk storage of crude oil and pet.products)

VOCs, Chromium, Cadmium, Lead, Copper,
Zinc , Oil/fuel Hydrocarbons, PAH
components

TS-500-2

Musi River, Hyderabad, Andhra
Pradesh

Musi River, Hyderabad, Andhra Pradesh,
Pincode-500001

Water bodies

Effluent

TS-502-1

Patancheru, Medak District , Andhra
Pradesh

Patancheru, Medak District , Andhra Pradesh
pin code:502300

Industrial

Hazardous Waste,
Effluent;

TS-502-18

Asani kunta Lake, Medak district,
Andhra Pradesh
Maheshwaram, Hydrabad

Asani kunta Lake, Medak district, Andhra
Pradesh- 502220
Maheshwaram, Hydrabad- 501506

Water bodies

Effluent

Industrial

Hazardous waste

28.Production/formulation of drugs/pharmaceuticals & health care
product,
24. Production of canvas and textiles,
26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments
20.Production and/or industrial use of solvents,
21.Production and/or industrial use of paints, pigments lacquers,
varnishes, plastic and inks,
26.Production or industrial use of synthetic dyes, dye-intermediates and
pigments,
24. Production of canvas and textiles,
28.Production/formulation of drugs/pharmaceuticals & health care
product.
28.Production/formulation of drugs/pharmaceuticals & health care
product,
Mixed (Industrial Estate)

TS-509-12

Chevella Industrial Area Rangareddy
District

Chevella Industrial Area Rangareddy District501503

Industrial

Hazardous waste

TS-509-5

LB Nagar Industrial Area, Rangareddy
District

LB Nagar Industrial Area, Rangareddy District501503

Industrial

TS-509-6

Moula Ali Industrial Area Rangareddy
District

Moula Ali Industrial Area Rangareddy District501503

TS-509-9

Gundlapochampally Industrial Area
Rangareddy District

Gundlapochampally Industrial Area
Rangareddy District-501503

AP-517-1

Rithwik energy systems (biomass
power plant), Rachagunneri, Chittoor
district, Andhra Pradesh

AP-531-1

APPCB, CPCB, MoEF

PAH components, Chromium, Lead

No

Pending

Blacksmith Institute

Total Chromium, Lead, Arsenic, Cadmium,
Mercury, Zinc, copper, Nickel

Yes

Yes #

Kadam Environment

Chromium, Cadmium, Lead

No

Pending

Blacksmith Institute (IN-65)

Nickel, Cobolt, Cobber, Zink, Cadmium,
Chromium, Lead

No

Pending

Environment Protection Training and
Research Institute, Hyderabad (EPTRI)

Mixed (Industrial Estate)

Nickel, Cobolt, Cobber, Zink, Cadmium,
Chromium, Lead

No

Pending

Environment Protection Training and
Research Institute, Hyderabad (EPTRI)

Hazardous waste

Mixed (Industrial Estate)

Nickel, Cobolt, Cobber, Zink, Cadmium,
Chromium, Lead

No

Pending

Environment Protection Training and
Research Institute, Hyderabad (EPTRI)

Industrial

Hazardous waste

Mixed (Industrial Estate)

Nickel, Cobolt, Cobber, Zink, Cadmium,
Chromium, Lead

No

Pending

Environment Protection Training and
Research Institute, Hyderabad (EPTRI)

Industrial

Hazardous waste

Mixed (Industrial Estate)

Nickel, Cobolt, Cobber, Zink, Cadmium,
Chromium, Lead

No

Pending

Environment Protection Training and
Research Institute, Hyderabad (EPTRI)

Rithwik energy systems (biomass power plant), Industrial
Rachagunneri, Chittoor district, Andhra
Pradesh- 517325

Effluent

37.Other (biomass power plant)

Hexavalent Chromium, Chromium

No

Pending

Blacksmith Institute IN-2642

Madhurawada, Vishakhapatanam,
Andhra Pradesh

Madhurawada, Vishakhapatanam, Andhra
Pradesh pin code:530048

Mixed (Industrial and
Habitation
settlement)

Effluent

Mercury

No

Pending

Blacksmith Institute (IN-2653)

AS-781-3

Rangia, District-Kamrup, Assam

Agricultural Land

Effluent

Chromium, Nickel ,Zinc

Yes

Yes

Blacksmith Institute (IN-2214)

AS-787-1

Dhemaji district, Assam

Rangia, District-Kamrup, Assam- Pincode781354
Dhemaji district, Assam- Pincode-787058

6.Secondary production and/or industrial use of zinc,
28.Production/formulation of drugs/pharmaceuticals & health care
product,
4.Petroleum refining/re-processing of used oil/recycling of waste oil
24. Production of canvas and textiles

Mixed Industrial,
Agricultural land

Effluent,
Air,Hazardous Waste,

Not known

Chromium, Lead

No

Pending

Blacksmith Institute IN-2338

AS-785-1

Hindustan Paper Corporation Limited,
Jagiroad, Morigaon district, Assam

32. Pulp & Paper Industry

Mercury, Copper, Zinc

No

Yes

Blacksmith Institute (IN-2336)

AS-786-2

Jeypore Coalfield, Namrup, Tinsukia,
Assam

37. Others (Coal Mining )

Cadmium, Mercury Lead, Zinc, Copper

No

Yes

Blacksmith Institute IN-2340

BR-800-1

Hathidah Khurd village, Mokama Block, Hathidah Khurd village, Mokama Block, Patna
Patna District, Bihar
District, Bihar-800001

30. Leather tanneries

Cadmium, Lead, Arsenic, Cr VI,Cr Total

Yes

Yes #

Blacksmith Institute IN-2512

Telangana (Former Andhra Pradesh)

3

TS-506-1
5

6

7

8

Andhra Pradesh

9

10

11

Assam

13

14

Bihar

15
16

Chhattisgarh

17

CG-491-1

Bhilai steel plant, Chhattisgarh

CG-491-2

Nandini-Khundani Abandoned Mines,
bhilai, Distt.-Durg
Near M/s Vishnu
Chemicals, Industrial Area, Bhilai
Muckdum Side Bhilai-3 Bhilai steel
plant-491000
Lal Ghat Risdi Area, nearM/s Balco
Korba
BALCO, Korba

18

19
20
21

CG-491-3
CG-495-1
CG-495-2

Goa

Industrial

Bhilai steel plant, Chhattisgarh-491001

Other (Industrial
Dump site)
Nandini-Khundani Abandoned Mines, bhilai,
Industrial (Mining)
Distt.-Durg
Near M/s Vishnu Chemicals, Industrial Area,
Bhilai.491001
Muckdum Side Bhilai-3 Bhilai steel plant-491000 Waste land
Lal Ghat Risdi Area, nearM/s Balco Korba495677
BALCO, Korba, Chattishgard-495677

Effluent
Hazardous Waste

13. Production of iron and steel

PAH, PCB, Arsenic, Mercury, Sulphate, Lead

Yes

Yes #

Blacksmith Institute (IN-24)

Hazardous Waste

Not known

Chromium

No

Yes

CGPCB,
ICBCB Report

Lead, Arsenic, Mercury, Polychlorinated
biphenyls
Lead, Cynide, Fluoride

No

Pending

Industry Association Bhilai

No

Pending

Not known

Not known

13. Production of iron and steel

Waste land

Hazardous Waste

11. Production of Primary and secondary aluminium.

Waste land

Hazardous Waste

11. Production of Primary and secondary aluminium.

Lead, Cynide, Fluoride

Yes

Yes #

Quarry located in Village Pilium of Dhar Quarry located in Village Pilium of Dhar
Bandora Survey No 46
Bandora Survey No 46- Pin -403401

Waste land

Hazardous Waste

37.Other (organo-chlorines/ organo-phosphorous production)

Zinc, Nickel, Cadmium, Chromium Total,
Lead, Pretilachlor, Thiomethoxam,
Monochrotophos, Profenophos,

No

Yes

CGPCB,
Kadam Environ mental consultant
Goa Pollution control Board
Letter No. 7/09-PCB/Vol IX/5253 Dated
11.10.2013.

GA-403-2

M/s Sunrise Zinc Ltd , Plot No. L-2 &
M/S Nicomet Industries Ltd Plot no, L15 ,19 & 20, Cunicolum Industrial
Estate, Punjim, Goa
Aji GIDC Industries Association Reg No.
G 904, DT-26/4/1983, Plot No. 121,
Road AB Corner, Aji GIDC Estate Rajkot

Industrial

Hazardous Waste

7. Primary production of zinc/ lead/copper and other non-ferrous metals
except aluminium

Chromium, Cupper, Cobalt, Cadmium,
Arsenic ,Zinc

Yes

Yes

Goa Pollution control Board

Waste land

Hazardous Waste

12- Metal surface treatment, such as etching, staining, polishing,
galvanising, cleaning, degreasing, plating, etc.

Arsenic, Chromium, Copper, Cadmium,
lead, mercury, zincHexavalent Chromium,
Lead, VOCs, Aromatic hydrocarbons (BTEX)

Yes

Yes #

Blacksmith (IN-2667)

MoEF, CPCB, DPCC, SPCBs, Blacksmith
Institute and Other Stakeholders
Blacksmith Institute Report (IN -1826)

23
GJ-360-1
24

26

Hindustan Paper Corporation Limited, Jagiroad, Mixed (Industrial and Hazardous Waste,
Morigaon district, Assam- 782413
Habitation
Effluent
settlement)
Jeypore Coalfield, Namrup, Tinsukia, AssamMixed (Industrial,
Hazardous Waste,
786614
Agricultural land)

GA-403-1
22

25

Major source of information (Institutions)
which have appointed the site as a
"Probably contaminated site"

Pending

2

12

Confirmed
site*

Yes **

1

4

Site Inspection
performed

M/s Sunrise Zinc Ltd , Plot No. L-2 & M/S
Nicomet Industries Ltd Plot no, L-15 ,19 & 20,
Cunicolum Industrial Estate, Punjim, GoaPincode 403-703
Aji GIDC Industries Association Reg No. G 904,
DT-26/4/1983, Plot No. 121, Road AB Corner,
Aji GIDC Estate Rajkot - 360003

GJ-361-1

Jamnagar Refinery, Gujarat

Jamnagar Refinery, Gujarat-361142

Water Body

Hazardous Waste

4. Petroleum refining/re-processing of used oil/recycling of waste oil

Oil Hydrocarbons

No

Pending

GJ-380-8

Muthia Vilage, Naroda GIDC, Phase IV,
Ahmedabad 2 Sites

Muthia Vilage, Naroda GIDC, Phase IV,
Ahmedabad 2 Sites-380330

Other (Dump site)

Hazardous Waste

37. Other (Dump site of Naroda GIDC)

Chromium, Cadmium, Lead

No

Pending

Appendix J List of 320 probably contaminated sites (updated 21 December 2015)
State

Serial
number

Site ID

29
30

Address

Land use (current)

Type of
contamination "

"Industrial processes" which caused the contamination

Contaminants of Concern

Effluent

26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments

Total chromium, Arsenic, Cadmium, Lead,
Mercury, Zinc

Yes

GJ-383-2

Swastik Organic, survey no 93
paiki,Sabar Dairy Road,Piplodi
Pariyej Community Reserve, Kheda
district, Gujarat
Salvav, Vapi, District Valsad, Gujarat
Salva, Gujrat
Effluent Channel Project Limited (ECPL)
(Baroda Effluent Canal) Vadodara and
Bharuch District

Swastik Organic, survey no 93 paiki,Sabar Dairy
Road,Piplodi - 383001
Pariyej Community Reserve, Kheda district,
Gujarat-387225
Salvav, Vapi, District Valsad, Gujarat Salva,
Gujrat
Effluent Channel Project Limited (ECPL) (Baroda
Effluent Canal) Vadodara and Bharuch District

Industrial

Hazardous Waste

Water body

Effluent

26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments
37. Other (Agricultural & Household sewage)

Zinc, Lead , VOCs, Aromatic Hydrocarbons
(BTEX)
Lead, Cadmium

Industrial

Effluent, Air,
Hazardous Waste
Effluent

37. Other (dump site)

Chromium, Cadmium, Mercury, PAH
components
Cadmium, Chromium, Phenol, Lead, Zinc,
Cyanide, VOCs(Chloroform,
Dichloromethane, Trichloroethene,
Vinylchloride), Aromatic Hydrocarbons
(Benzene, Toluene), Benzidine,

GJ-391-1

Hema Chemicals
Vadodara

Industrial

Hazardous Waste

37. Other (manufacturer of basic chromium sulphate)

Chromium

Yes

Yes

CPCB, Included in National list of
contaminated sites from CPCB – site no 1

GJ-392-2

Jambusar, District- Bharuch,

Hema Chemicals
Industrial Estate, Gorwa , Vadodara, Gujarat
390016
Jambusar, District- Bharuch, 392001

Mixed (agricultural
and industrial)

Effluent

26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments
28. Production/formulation of drugs/pharmaceuticals & health care
product

Cadmium, Chromium, Lead, Zinc, Cyanide,
Asbestos, Phenol, VOCs (Chloroform,
Dichloromethane, Trichloroethene,
Vinylchloride), Aromatic Hydrocarbons
(Toluene, Benzene), Benzidine

Yes

Yes

Blacksmith Institute (IN-2402)

GJ-393-2

Ankleshwar Induatrial Estate ,GIDC
Industrial Estate, Ankleshwar.
Dist.Bharuch (Gujarat,
India,Ankleshwar

GIDC Industrial Estate, Ankleshwar- 393002.
Dist.Bharuch (Gujarat, India)

Indusrial

Hazardous Waste,
Effluent

21. Production and/or industrial use of paints, pigments lacquers,
varnishes, plastic and inks

Chromium, Cadmium, Arsenic, Zinc, Lead,
Toal Petroleum, VOCs, Aromatic
Hydrocarbons (Benzene, Toluene), PAH
components, Pesticide Residue, Phenolic
Compounds, Copper, PCB

Yes

Yes

Blacksmith Institute Report (NO BI ID),
Media

GJ-394-1

Pandesara, Gujarat Industrial
Development
Corporation(GIDC),Surat,Gujarat394230
Hatorah Village Kosamba Taluka, Surat
Gujarat

Pandesara, Gujarat Industrial Development
Corporation(GIDC),Surat,Gujarat-394230

Industrial

Effluent

24. Production of canvas and textiles

Chromium

No

Yes

Blacksmith Institute Report (IN-2391)

Hatorah Village Kosamba Taluka, Surat Gujarat- Industrial
395003

Effluent

Chromium, Cadmium, Arsenic, Zinc,
Lead,Copper, VOCs

No

Yes

Regional Offices Gujarat Pollution Control
Board

GJ-396-1

River Par Atul, Valsad District Gujarat

River Par Atul, Valsad District Gujarat - 396001

Water bodies

Effluent

GJ-396-2

Daman Ganga River* Behind railway
track near CETP, Vapi -Gujarat

Daman Ganga River* Behind railway track near Water bodies
CETP, Vapi -Gujarat- 396191

Effluent

26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments,
37.Others ( printing units, powerloom factories, small industrial units and
embroidery units)
26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments
37. Other (CETP plant, Vapi)

GJ-396-3

Dungri Falia Millat Nagar, Behind Hotel Dungri Falia Millat Nagar, Behind Hotel Good
Good Luck, Vapi- Gujarat
Luck, Vapi- Gujarat-396191

Habitat Settlement

Effluent

GJ-396-4

TSDF site, GIDC-Vapi, District-Valsad

TSDF site, GIDC-Vapi, District-Valsad, 396195

Other (TSDF site)

GJ-396-5

Premises of Trans Global, P. No: A-14311, Phase 4, GIDC, Vapi- Gujarat

Premises of Trans Global, P. No: A-1-4311,
Phase 4, GIDC, Vapi- Gujarat-396195

GJ-396-6

Premises of Gamma Colours, P. No:
1302, Phase 3, GIDC Vapi

Premises of Gamma Colours, P. No: 1302,
Phase 3, GIDC Vapi-396195

GJ-396-7

GJ-387-1
GJ-388-1

32

Unit II, Nandesari,

Mixed (agricultural
and industrial)

33

Gujarat

34

35
GJ-395-4
36

26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments
28. roduction/formulation of drugs/pharmaceuticals & health care product
18. Production of nitrogenous and complex fertilizers

Yes

Regional Offices Gujarat Pollution Control
Board

Yes

Yes

No

Yes

Regional Offices Gujarat Pollution Control
Board
Blacksmith Institute Report(IN-2668)

No

Yes

Blacksmith (IN-1805)

Yes

Yes

Blacksmith Institute Report
Regional Offices Gujarat Pollution Control
Board (GPCB) , Gandhinagar
Media

Lead

No

Yes

Gujarat Pollution Control Board (GPCB)

Lead, Cadmium, Chromium, Copper,
Mercury.

No

Yes

Blacksmith Institute Report (NO BI ID),
Media,

Not known

Sodium , Sulphate, Chloride, Potassium ,
Nitrate, Magnesium

No

Yes

Regional Offices Gujarat Pollution Control
Board

Hazardous Waste

33. Disposal of barrels containers used for handling of hazardous wastes
chemicals

Zinc, Copper, Chromium, Lead,Cadmium,
Mercury, Arsenic, PCB, VOCs

Yes

Yes

Regional Offices Gujarat Pollution Control
Board

Industrial

Effluent

Not known

Sodium , Sulphate, Chloride, Potassium ,
Calcium, Nitrate, Magnesium

No

Yes

Regional Offices Gujarat Pollution Control
Board

Industrial

Effluent

Not known

Sodium, Sulphate, Chloride, Potassium ,
Calcium, Nitrate, Magnesium

No

Yes

Regional Offices Gujarat Pollution Control
Board

Bank of Bhil Khadi, Behind Hotel Safari, Bank of Bhil Khadi, Behind Hotel Safari, Near
Near NH-No:8, Vapi
NH-No:8, Vapi-396191

Industrial

Effluent

Not known

Sodium , Sulphate, Chloride, Potassium ,
Calcium, Nitrate, Magnesium

No

Yes

Regional Offices Gujarat Pollution Control
Board

GJ-391-4

Gorwa Pond, Vadodara Gujarat,Behind Behind Hema Chemicals, Nr.Samta Colony,
Hema Chemicals, Nr.Samta Colony,
Subhanpura Road,Vadodara
Subhanpura Road,Vadodara

Water bodies

Effluent

37. Other (manufacturer of basic chromium sulphate)

Hexavalent Chromium, Chromium, Lead

Yes

Yes #

Blacksmith Institute

GJ-396-9

Bank of Bhil Khadi, Salvav, NH-No:8,
Vapi
Lord Seaside Society, a Parsi
Settlement at Tadgam, Valsad

Bank of Bhil Khadi, Salvav, NH-No:8, Vapi396191
Lord Seaside Society, a Parsi Settlement at
Tadgam, Valsad-396135

Industrial

Effluent

Not known

Not known

No

Yes

Chloride, Ammoniacal Nitrogen, Phenolic
Compound, Sulphides, Zinc

No

Yes

Regional Offices Gujarat Pollution Control
Board
Regional Offices Gujarat Pollution Control
Board

New Industrial Town (NIT), Faridabad,
Haryana

New Industrial Town (NIT), Faridabad, Haryana - Industrial
121001

37. Others (300 units in the Sarigam industrial estate. Most of them
manufacture chemicals, fertilizers, pesticides, herbicides and
pharmaceutical drugs)
5. Industrial operations using mineral/synthetic oil as lubricant in
hydraulic system or other applications
22. Production of plastic raw materials
21. Production and/or industrial use of paints, pigments lacquers,
varnishes, plastic and inks
12- Metal surface treatment, such as etching, staining, polishing,
galvanising, cleaning, degreasing, plating, etc.
23. Production and/or industrial use of glues, cements, adhesive and resins

Nickel,Cadmium, Zinc, Tin, Chromium,
Lead, Copper, O-cresol, VOCs
(Trichloroethane, Vinylchloride), PAH
components (Fluoranthene)

No

Pending

38

39

40

41

42

43

44

GJ-396-8
46
HR-121-1

47

Major source of information (Institutions)
which have appointed the site as a
"Probably contaminated site"

Industrial

31

45

Confirmed
site*

Larsen Chem, B/2, Ganeshpura, Opp Larsen Chem, B/2, Ganeshpura ,
Janta Petrol Pump, Modasa
Opp Janta Petrol Pump, Modasa Sabarkantha
Sabarkantha district- Gujarat
district- Gujarat -383315

GJ-390-4

37

Site Inspection
performed

GJ-383-1
27

28

Site Name

Habitation settlement Effluent

Effluent, Hazardous
Waste,

Blacksmith Institute (IN-1543)

Appendix J List of 320 probably contaminated sites (updated 21 December 2015)
State

Serial
number

Site ID

Site Name

Address

Land use (current)

HR-121-2

Palla Village, Faridabad district,
Haryana

Palla Village, Faridabad district, Haryana121003

HR-121-3

Autopin Colony Sector-22 , Faridabad

Autopin Colony Sector-22 , Faridabad-121002

HR-121-4

Agra Canal Near Sector 25, Faridabad, Agra Canal Near Sector 25, Faridabad, Haryana- Water Body
Haryana
121004

HR-121-5

Nalla Near Sector 22, Faridabad,
Haryana

Nalla Near Sector 22, Faridabad, Haryana121002

HR-122-1

Sahraul village, Sector -18, Gurgaon,
Haryana, India
Pace City-II, Sector 37
Gurgaon Haryana

Sahraul village, Sector -18, Gurgaon, Haryana,
India-122015
Pace City-II, Sector 37
Gurgaon Haryana-122002

48

Type of
contamination "

"Industrial processes" which caused the contamination

Contaminants of Concern

Mixed (Water Bodies, Effluent
Industrial, Habitation
Settlement &
Agricultural Land)

34. Purification and treatment of exhaust air, water & waste water from
the processes in this schedule and common industrial effluent treatment
plants (CETP’s)

Pesticides, Nickel, Cadmium, Zinc, Tin,
Chromium, Lead, Copper, O-cresol,
VOCs(Trichloroethane, Vinylchloride), PAH
components (Fluoranthene), Aromatic
Hydrocarbons (Benzene, Toluene, Xylene)

Habitation settlement Effluent

Blacksmith Institute(IN-2065)

5. Industrial operations using mineral/synthetic oil as lubricant in
Cyanide, Cadmium, Other Heavy Metals
hydraulic system or other applications
22. Production of plastic raw materials
21. Production and/or industrial use of paints, pigments lacquers,
varnishes, plastic and inks
12- Metal surface treatment, such as etching, staining, polishing,
galvanising, cleaning, degreasing, plating, etc.
23. Production and/or industrial use of glues, cements, adhesive and resins

No

Pending

KADAM environment consultants

Effluent

5. Industrial operations using mineral/synthetic oil as lubricant in
Lead, Cadmium
hydraulic system or other applications
22. Production of plastic raw materials
21. Production and/or industrial use of paints, pigments lacquers,
varnishes, plastic and inks
12- Metal surface treatment, such as etching, staining, polishing,
galvanising, cleaning, degreasing, plating, etc.
23. Production and/or industrial use of glues, cements, adhesive and resins

No

Pending

KADAM environment consultants

Effluent

5. Industrial operations using mineral/synthetic oil as lubricant in
Cadmium, Lead
hydraulic system or other applications
22. Production of plastic raw materials
21. Production and/or industrial use of paints, pigments lacquers,
varnishes, plastic and inks
12- Metal surface treatment, such as etching, staining, polishing,
galvanising, cleaning, degreasing, plating, etc.
23. Production and/or industrial use of glues, cements, adhesive and resins

No

Pending

KADAM environment consultants

No

Pending

Blacksmith Institute (IN-1037)

Haryana

51

HR-122-2

Habitation settlement Effluent
Water bodies

Effluent

53

58

Chromium
Chromium, Mercury, PAH components,
Hydrocarbons, VOCs, PCB

Yes,25.7.2013 Yes #

Industrial

Effluent

26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments
6. Secondary production and/or industrial use of zinc
12- Metal surface treatment, such as etching, staining, polishing,
galvanising, cleaning, degreasing, plating, etc

Cadmium, Lead

No

Pending

KADAM environment consultants

HR-122-4

Near Gayatri Automation ,PACE City -2, Near Gayatri Automation ,PACE City -2, Sector
Sector 37 Gurgaon
37 Gurgaon-122002

Industrial

Effluent

26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments
6. Secondary production and/or industrial use of zinc
12- Metal surface treatment, such as etching, staining, polishing,
galvanising, cleaning, degreasing, plating, etc

Cadmium, Lead

No

Pending

KADAM environment consultants

HR-122-5

Bajghera Village, Palam Vihar,
Gurgaon, Haryana
Bandhwadi, landfill Site, Gurgaon

Bajghera Village, Palam Vihar, Gurgaon,
Haryana-122017
Bandhwadi, landfill Site, Gurgaon-122001

Blacksmith Institute (IN-1192)

Near Bhindwas Bird Sactuary, Jhajjar ,
Haryana
Prem Colony, Kundli Sonepat-Pin

Near Bhindwas Bird Sactuary, Jhajjar , Haryana- Water Body
Effluent
124507
Prem Colony, Kundli Sonepat-Pin-131028
Habitation settlement Hazardous Waste

HR-132-1

Ganesh Colony, Mehrana Village,
Panipat, Haryana Search Results

Ganesh Colony, Mehrana Village, Panipat,
Haryana Search Results Pin Code: 132103

HR-133-2

Sectors 25 & 29, Dyeing Industry,
Panipat, Haryana

HR-134-1

Pinjore-Baddi Highway from Village
Kona to Maranwala,Panchkula

HR-135-1

HP-173-1

HR-122-6
HR-124-1
HR-131-1

Habitation settlement Hazardous Waste

Lead

No

Pending

Nitrate, Chromium, Nickel, Copper

No

Pending

KADAM environment consultants

Not Known

Not known

No

Pending

KADAM environment consultants

9. Secondary production of lead

Lead

Yes

Yes #

Blacksmith Institute (IN-2603)
Kadam Environment Consultant

Habitation settlement Hazardous Waste,

18. Production of nitrogenous and complex fertilizers

Asbestos, Cadmium, Calciumfluoride,
Chromium, Copper, Zinc

No

Pending

Blacksmith Institute (IN-1689)

Sectors 25 & 29, Dyeing Industry, Panipat,
Haryana

Industrial

26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments,24. Production of canvas and textiles

Yes

Yes #

Blacksmith Institute(IN-1696)
Kadam Environment Consultant

Pinjore-Baddi Highway from Village Kona to
Maranwala,Panchkula134102

Habitation settlement Hazardous Waste,

Not Known

Asbestos, Aromatic Hydrocarbons
(Benzene, Toluene), Benzidine, Chromium,
Phenol, Lead, Zinc, VOCs (Trichloroethene,
Vinylchloride)
Not Known

No

Pending

KADAM environment consultants

Manakpura Industrial Estate Jagadhri Manakpura Industrial Estate Jagadhri to
to Yamuna River, Yamunanagar District Yamuna River, Yamunanagar District-135001

Industrial

Effluent,Hazardous
Waste,

14. Hardening of steel,
37. Others (Chemical manufacturin g industries)

Lead

No

Pending

Blacksmith Institute (IN-1678)

River Markandaya, Kala Amb, Sirmour, River Markandaya, Kala Amb, Sirmour,
Himachal Pradesh
Himachal Pradesh-173030

Water bodies

Effluent

32. Pulp & Paper Industry,
12- Metal surface treatment, such as etching, staining, polishing,
galvanising, cleaning, degreasing, plating, etc.,
29. Production, andformulation of pesticides including stock-piles

Cadmium, Pesticides (Aldrin, Dieldrin)

No

Pending

Blacksmith Institute IN-1647

Other (Landfill)

9. Secondary production of lead

Municipal Solid Waste 37. Other (MSW Site)

59

60

61

62

63

64

KADAM environment consultants

Open Space in front of 360E PACE City - Open Space in front of 360E PACE City -2,
2, Sector 37- B Gurgaon
Sector 37- B Gurgaon-122002

55

57

12- Metal surface treatment, such as etching, staining, polishing,
galvanising, cleaning, degreasing, plating, etc.
26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments
6. Secondary production and/or industrial use of zinc
12- Metal surface treatment, such as etching, staining, polishing,
galvanising, cleaning, degreasing, plating, etc

HR-122-3
54

56

Major source of information (Institutions)
which have appointed the site as a
"Probably contaminated site"

Pending

50

52

Confirmed
site*

No

49

Water bodies

Site Inspection
performed

Effluent

Appendix J List of 320 probably contaminated sites (updated 21 December 2015)
State

Serial
number

Site ID

Site Name

Address

Land use (current)

"Industrial processes" which caused the contamination

Contaminants of Concern

HP-173-2

Housing Board Phase-III, Baddi,
Himachal Pradesh

Housing Board Phase-III, Baddi, Himachal
Pradesh-173205

Habitation settlement Effluent,Hazardous
Waste,

32. Pulp & Paper Industry, 22. Production of plastic raw materials,28.
Production/formulation of drugs/pharmaceuticals & health care product

Chromium

Yes

Yes #

Blacksmith Institute(IN-1269)
Regional Office of Himachal Pollution
control board, Baddi, H.P.

HP-173-3

Parwanoo Block, Solan District,
Himachal Pradesh

Parwanoo Block, Solan District, Himachal
Pradesh-173212

Habitation settlement Effluent

32. Pulp & Paper Industry,
22. Production of plastic raw materials,28. Production/formulation of
drugs/pharmaceuticals & health care product

Pesticides

No

Pending

Blacksmith Institute (IN-1017)

HP-173-4

River Kaushalya, Village Khadeen,
Parwaanoo Block, Solan District,
HImachal Pradesh
Open area along Sandholi Nala,
Opposite Keshav Auto, Baddi Nalagarh
E22Highway NH-21A

River Kaushalya, Village Khadeen, Parwaanoo
Habitation settlement Effluent
Block, Solan District, HImachal Pradesh-173212

32. Pulp & Paper Industry, 22. Production of plastic raw materials

Cadmium

No

Pending

Blacksmith Institute (IN-1016)

Open area along Sandholi Nala, Opposite
Not known
Keshav Auto, Baddi Nalagarh Highway NH-21A173205

28. Production/formulation of drugs/pharmaceuticals & health care
product

Asbestos, Toluene, VOC (Chloroform,
Dichloromethane, Trichloroethene,
Vinylchloride)

No

Pending

Kadam environment consultants

HP-173-6

Kala Amb, Trilokpuri road, Himachal
Pardesh

Kala Amb, Trilokpuri road, Himachal Pardesh173030

32. Pulp & Paper Industry,
12- Metal surface treatment, such as etching, staining, polishing,
galvanising, cleaning, degreasing, plating, etc.
18. Production of nitrogenous and complex fertilizers

Cadmium, Pesticides (Aldrin, Dieldrin)

No

Pending

Blacksmith Institute (IN-1639)

JH-826-1

Sindri - Damodar Polluted Site Dhanbad Sindri - Damodar Polluted Site Dhanbad-826001 Water body

Lead

No

Pending

Blacksmith Institute (IN-3015)

JH-827-1

Chandrapura Thermal Power Station
DVC Bokaro Jharkhand
Sonari Chatt Ghat Subarnarekha River
Polluted, Jamshedpur, Jharkhand

Chandrapura Thermal Power Station DVC
Industrial
Bokaro Jharkhand -827001
Sonari Chatt Ghat Subarnarekha River Polluted, Water body
Jamshedpur, Jharkhand-831001

37. Other (Power Plants (Coal or oil )

PAH components (Fluorides)

No

Pending

Blacksmith Institute (IN-2461)

Not known

Heavy metals

No

Pending

Blacksmith Institute (IN-1199)

JH-831-1

Domohani Kharkai River Jamshedpur,
Jharkhand

Domohani Kharkai River Jamshedpur,
Jharkhand-831001

Water body

Effluent

13. Production of iron and steel including other ferrous alloys (electric
Lead
furnaces; steel rolling and finishing mills; Coke oven and by product plant)

No

Pending

Blacksmith Institute (IN-1175)

JH-831-4

Kandra Polluted Site, SeraikellaKharswan, Jharkhand

Kandra Polluted Site, Seraikella- Kharswan,
Jharkhand-831001

Industrial

Effluent

13. Production of iron and steel including other ferrous alloys (electric
Chromium
furnaces; steel rolling and finishing mills; Coke oven and by product plant)

No

Pending

Blacksmith Institute (IN-1985)

JH-831-3

Shib Ghat Jugsalai Kharkai River
Contaminated Site, Jamshedpur,
Jharkhand

Shib Ghat Jugsalai Kharkai River Contaminated
Site, Jamshedpur, Jharkhand-831001

Water bodies

Effluent

13. Production of iron and steel including other ferrous alloys (electric
furnaces; steel rolling and finishing mills; Coke oven and by product plant) Cyanide, Zinc, Nickel, Lead, Copper,
Radionuclides

No

Pending

Blacksmith Institute (IN-1142)

JH-826-2

Chasnala - Damodar River Polluted Site Chasnala - Damodar River Polluted Site
Dhanbad Jharkhand
Dhanbad Jharkhand-826001

Water bodies

Effluent

13. Production of iron and steel including other ferrous alloys (electric
Lead
furnaces; steel rolling and finishing mills; Coke oven and by product plant);

No

Pending

Blacksmith Institute (IN-3001)

JH-831-5

Lupungdih Subarnarekha River
Polluted Site, East Singhbhum
Jharkhand
Ghatshila, Subarnarekha River, East
Singhbhum, Jharkhand
Roro hills Jharkhand

Lupungdih Subarnarekha River Polluted Site,
East Singhbhum Jharkhand-831001

Water bodies

Effluent

13. Production of iron and steel including other ferrous alloys (electric
Lead, Cadmium
furnaces; steel rolling and finishing mills; Coke oven and by product plant)

No

Pending

Blacksmith Institute (IN-1988)

Ghatshila, Subarnarekha River, East
Singhbhum, Jharkhand-831001
Roro hills Jharkhand -833201

Water bodies

Effluent

37. Other (Smelting (everything except Lead))

Cadmium

No

Pending

Blacksmith Institute (IN-1528)

Forests

Hazardous waste

37. Asbestos mine and dump site

Asbestos

Yes

Yes #

Blacksmith Institute (IN-54)

JH-832-1

Ratanpur Raghunathpur Kanki,
Seraikella- Kharswan, Jharkhand

Ratanpur Raghunathpur Kanki, SeraikellaKharswan, Jharkhand-832401

Water body

Effluent

13. Production of iron and steel including other ferrous alloys (electric
Chromium
furnaces; steel rolling and finishing mills; Coke oven and by product plant)

No

Pending

Blacksmith Institute (IN-1984)

JH-833-2

Manikui -Chandil Swarnarekha River
Polluted Site, Seraikella- Kharswan,
Jharkhand
Adityapur Ind. Area, Near Jamshedpur,
Behind Pepsi Factory,Ranchi

Manikui -Chandil Swarnarekha River Polluted
Site, Seraikella- Kharswan, Jharkhand-833001

Water body

Effluent

13. Production of iron and steel including other ferrous alloys (electric
Lead
furnaces; steel rolling and finishing mills; Coke oven and by product plant);

Yes

Yes #

Blacksmith Institute (IN-1989)

Adityapur Ind. Area, Near Jamshedpur, Behind
Pepsi Factory,Ranchi-834002

Industrial

Effluent, Hazardous
waste

Not known

Not Known

No

Pending

Industries Department, Ranchi

Pataratu Thermal Power Plant, Jharkhand
Electricity Board, Paratu Village Near Ranchi834002
Agara Lake,Banglore city,Karnataka-560102

Industrial

Air

37. Other (Power Plants (Coal or oil )

SO2, NOx, SPM

No

Pending

KADAM environment consultants

KA-560-1

Pataratu Thermal Power Plant,
Jharkhand Electricity Board, Paratu
Village Near Ranchi
Agara Lake,Banglore city,Karnataka

Water bodies

Effluent

37. Other (Idol immersion,domestic sewage,industrial effulent.)

Lead

No

Pending

Blacksmith Institute (IN-2521)

KA-560-10
KA-560-11
KA-560-12

Vrishabavati River, Bangalore
Hebbal Lake,Banglore,Karnataka
Begur road, Banglore, Karnataka

Vrishabavati River, Bangalore-560001
Hebbal Lake,Banglore,Karnataka-560024
Begur road, Banglore, Karnataka-560068

Water bodies
Water bodies
Water bodies

Effluent
Effluent
Air

Chromium
Lead
Chromium, Lead, Iron, Zinc, Nickel, Copper

No
No
No

Pending
Pending
Pending

Blacksmith Institute (IN-466)
Blacksmith Institute (IN-2478)
Blacksmith Institute (IN-2514)

KA-560-15

Mavallipura Dumpsite, Yelahanka ,
Banglore

Mavallipura Dumpsite, Yelahanka , Banglore560064

31. Electronic Industry
Other (Idol immersion,domestic sewage,industrial effulent.)
28.Production/formulation of drugs/pharmaceuticals & health care
product,
37. Other (Vehicle movement)
Other (Dumping Site) Municipal Solid Waste 37.Other (Dumpsite)
, Hazardous Waste

Chromium

Yes

Yes #

Blacksmith Institute (IN-2492)

KA-560-14

Federal Mughal Pvt Ltd Doddaballapur Federal Mughal Pvt Ltd Doddaballapur Road,
Road, Yelahanka, Bangalore, Karnataka Yelahanka, Bangalore, Karnataka-560064

Industrial

Hazardous Waste

37. Other (Heavy Metal Industry),
12- Metal surface treatment, such as etching, staining, polishing,
galvanising, cleaning, degreasing, plating, etc.

Chromium VI, Chromium Total

No

Yes

Identified by Karnataka State Pollution
Control BoardLetter No : PCB/1117/WMC

KA-560-16

Peenaya Industrial Estate ,II Stage
Bengluru

Peenaya Industrial Estate ,II Stage Bengluru560058

Industrial

Hazardous Waste

37. Other (Industrial Estate (mixed Industries)

Lead, Zinc, Copper, Cadmium, Hexavalent
Chromium, Chromium, Nickel

No

Yes

KAPCB (letter dated 23-7-2013 to COWI)

KA-560-17

Peenaya Industrial Estate ,IV Stage
Bengluru

Peenaya Industrial Estate ,IV Stage Bengluru560058

Industrial

Hazardous Waste

37. Other (Industrial Estate (mixed Industries)

Lead, Zinc, Copper, Cadmium, Hexavalent
Chromium, Chromium, Nickel

No

Yes

KAPCB (letter dated 23-7-2013 to COWI)

KA-560-2

Goripalya near Mysore Road,
Bangalore, Karnataka. E-waste
recycling in Bangalore, Karnataka

Goripalya near Mysore Road, Bangalore,
Karnataka. E-waste recycling in Bangalore,
Karnataka-560026

Waste land

Any other (e-Waste)

37.Other (E-waste recycling)

Cadmium, Lead, Mercury, Beryllium,
Chromium, Arsenic, PCBs, Dioxins

Yes

Yes #

Blacksmith Institute (IN-2381)

KA-560-3

Ballandur Lake, Bangalore, Karnataka

Ballandur Lake, Bangalore, Karnataka-560103

Water bodies

Effluent

37.Other (domestic sewage, industrial effulent.)

Cadmium

No

Pending

Blacksmith Institute (IN-2664)

Himachal Pradesh

65

66

67
HP-173-5
68

69
70
71

JH-831-2
72

73

74

Jharkhand

75

76

77
78

JH-831-6
JH-833-1

Type of
contamination "

Bio-medical Waste

Habitation settlement Effluent,Hazardous
Waste,
Effluent, Hazardous
waste
Effluent, Hazardous
waste
Effluent

Site Inspection
performed

Confirmed
site*

79

Kadam Coordinator field visit

80

81
JH-834-1
82
JH-834-2
83
84
85
86
87

88

89

90

91

92

93

Major source of information (Institutions)
which have appointed the site as a
"Probably contaminated site"

Appendix J List of 320 probably contaminated sites (updated 21 December 2015)
State

Serial
number

94

Karnataka

95
96
97

Site ID

Site Name

Address

Land use (current)

Type of
contamination "

"Industrial processes" which caused the contamination

Arekere lake, Bangalore, Karnataka-560076

Water bodies

Effluent

37.Other (Domestic sewage,industrial effulent.)

Lead

No

Pending

Blacksmith Institute (IN-2663)

Kengeri tank, Bangalore, Karnataka

Kengeri tank, Bangalore, Karnataka-560060

Water bodies

Effluent

37.Other (domestic sewage,industrial effulent.)

Cadmium

No

Pending

Blacksmith Institute (IN-2693)

KA-560-6

Lalbagh Lake, Bangalore, Karnataka

Lalbagh Lake, Bangalore, Karnataka-560004

Water bodies

Effluent

37.Other(Untreated sewage and lead waste from lead-based paints )

Lead

No

Pending

Blacksmith Institute (IN-2665)

KA-560-7

Madiwala Lake,BTM 2nd
Stage,Banglore,Karnataka
Mangamanapalya Road, Hosur Road,
Bangalore, Karnataka

Madiwala Lake,BTM 2nd
Stage,Banglore,Karnataka-560076
Mangamanapalya Road, Hosur Road,
Bangalore, Karnataka-560030

Water bodies

Effluent

Other (Idol immersion,domestic sewage,industrial effulent.)

Lead

No

Pending

Blacksmith Institute (IN-2519)

Habitation
Air
settlement.
Commercial, Industrial

31. Electronic Industry,
37. Other (Vehicle movement)

Lead

Yes

Yes #

Blacksmith Institute

KA-560-9

Peenya Industrial area, Bangalore,
Karnataka

Peenya Industrial area, Bangalore, Karnataka560058

Industrial,Habitation
settlement

Effluent

Zinc, Cromium, Lead

Yes

Yes

Identified by Karnataka State Pollution
Control BoardLetter No : PCB/1117/WMC

KA-560-18

Peenaya Industrial Estate ,I Stage
Bengluru

Peenaya Industrial Estate ,I Stage Bengluru560058

Industrial

Hazardous Waste

14. Hardening of steel,
13. Production of iron and steel,
26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments,
12- Metal surface treatment, such as etching, staining, polishing,
galvanising, cleaning, degreasing, plating, etc.
Not Known

Lead, Zinc, Copper, Cadmium, Hexavalent
Chromium, Chromium, Nickel

No

Yes

KAPCB (letter dated 23-7-2013 to COWI)

KA-571-1

Cauvery River, downstream
Cauvery River, downstream Nanjangud, Mysore Water bodies
Nanjangud, Mysore District, Karnataka District, Karnataka-571301

Effluent

Lead

Yes

Yes #

Blacksmith Institute

KA-570-2

Metagalli industrial area Mysore city,
Karnataka, India
Hebbal Industrial area Mysore city,
Karnataka, India
Hootagalli Industrial area Mysore city,
Karnataka, India
Tumkur Amanikere Lake Watershed,
Karnataka, India
Harihar Taluk, Davengere District,
Karnataka

Metagalli industrial area Mysore city,
Karnataka, India-570016
Hebbal Industrial area Mysore city, Karnataka,
India-570020
Hootagalli Industrial area Mysore city,
Karnataka, India-570023
Tumkur Amanikere Lake Watershed, Karnataka,
India-572101
Harihar Taluk, Davengere District, Karnataka577601

Industrial

Not Known

24. Production of canvas and textiles,
28. Production/formulation of drugs/pharmaceuticals & health care
product,
32. Pulp & Paper Industry
Not known

Not known

No

Pending

Kadam Environment Consultant

Industrial

Not Known

Not known

Not known

No

Pending

Kadam Environment Consultant

Industrial

Not Known

Not known

Not known

No

Pending

Kadam Environment Consultant

Water bodies

Not Known

Not known

Not Known

No

Pending

Kadam Environment Consultant

Other (Anthropogenic activity,industrial effulent.)

Fluoride

No

Pending

Blacksmith Institute(IN-2544)

KA-581-1

Dandeli, Karnataka

Dandeli, Karnataka-pincode-581325

Mixed (industrial and Effluent
Habitation
settlement)
Water bodies
Effluent

32. Pulp & Paper Industry

Dioxins

KL-628-1

Kalamukke Lake, Kochi

Kalamukke Lake, Kochi

Water bodies

Effluent

4. Petroleum refining/re-processing of used oil/recycling of waste oil
Lead
29. Production, and formulation of pesticides including stock-piles
21. Production and/or industrial use of paints, pigments lacquers,
varnishes, plastic and inks,
26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments
37. Other (The major types of these industries are fertilizers, pesticides,
chemicals and allied industries, petroleum refining and heavy metal
processing, rubber processing units, animal bone processing units, battery
manufacturers, mercury products, acid manufacturers, pigment and latex
producers etc)

KL-682-1

Bramhpuram, Kochi

Bramhpuram, Kochi-682303

Industrial

Not Known

Not known

KL-683-1

Kuzhikandom Thodu, Kerala

Kuzhikandom Thodu, Pincode -683501

Water bodies

Effluent ,Hazardous
Waste

1. Petrochemical processes and pyrolytic operations,6. Secondary
production and/or industrial use of zinc,
29. Production, andformulation of pesticides including stock-piles,

KL-683-2

Ammanthuruthu- Karipadam

Ammanthuruthu- Karipadam

Water bodies

Effluent ,Hazardous
Waste

KL-683-3

Eloor Industrial area, Cochin, Kerala

Eloor Industrial area, Cochin, Kerala-683501

Industrial

KL-685-1

Periyar River,Vandiperiyar,District Idduki,Kerala

Periyar River,Vandiperiyar,District Idduki,Kerala-685533

KL-686-2

Meenachil River,Kottayam,Kerala

KL-686-3

KL-686-4

100

101

105
106
107

KA-570-3
KA-570-4
KA-572-1
KA-577-1

No

Pending

Blacksmith Institute (IN-2602)

Yes

Yes #

Blacksmith Institute (IN-2646)

Not Known

No

Pending

Pesticides (DDT, Endosulfan, Dicofol),
Ammonium Phosphate and Ammonium
Sulfate, Thorium oxalate, Rareearths
Fluoride and Rareearths chloride, Thiozoles,
Sulphamides and antioxidants.

Yes

Pending

Regional office of State Pollution Control
Board
Regional office of State Pollution Control
Board

1. Petrochemical processes and pyrolytic operations,6. Secondary
production and/or industrial use of zinc,
29. Production, andformulation of pesticides including stock-piles,

Pesticides (DDT, Endosulfan, Dicofol),
Ammonium Phosphate and Ammonium
Sulfate, Thorium oxalate, Rareearths
Fluoride and Rareearths chloride, Thiozoles,
Sulphamides and antioxidants.

Yes

Pending

Kadam Environment consultant

Effluent ,Hazardous
Waste

28.Production/formulation of drugs/pharmaceuticals & health care
product, 29. Production, and formulation of pesticides including stockpiles

Pesticides (DDT, Endosulfan, Dicofol),
Ammonium Phosphate and Ammonium
Sulfate, Thorium oxalate, Rareearths
Fluoride and Rareearths chloride, Thiozoles,
Sulphamides and antioxidants.

Yes

Yes

CPCB list of contaminated sites (S.No. 3)

Water bodies

Effluent

18. Production of nitrogenous and complex fertilizers,
29. Production, andformulation of pesticides including stock-piles,
37. Other (Mining , Chemical Manufacturing Units)

Pesticides (Aldrin , Dieldrin, Endo sulfanbeta)

No

Pending

Not Known

Meenachil River,Kottayam,Kerala

Water bodies

Effluent

Not known

Cadmium, Lead

No

Pending

Blacsmith Institute

Vembanad (Vembanad
Kayal or Vembanad Kol), Kottayam,
Kerala

Vembanad (Vembanad Kayal or Vembanad
Kol), Kottayam, Kerala-686001

Water bodies

Hazardous Waste
,Effluent

Chromium, Lead, Cadmium

No

Pending

Regional office of State Pollution Control
Board

Vadavathoor , Kottayam

Vadavathoor , Kottayam pincode-686010

Other (Municipal
Solid Dump site)

Lead

Yes

Yes

Black Smith Institute (IN-2501)

108

109

110

Kerala

Major source of information (Institutions)
which have appointed the site as a
"Probably contaminated site"

Arekere lake, Bangalore, Karnataka

99

104

Confirmed
site*

KA-560-5

98

103

Site Inspection
performed

KA-560-4

KA-560-8

102

Contaminants of Concern

111

112

113

114

115

116

32. Pulp & Paper Industry,
24. Production of canvas and textiles,
28. Production/formulation of drugs/pharmaceuticals & health care
product
Municipal Solid Waste 37.Other (Municiple solid waste)

Appendix J List of 320 probably contaminated sites (updated 21 December 2015)
State

Serial
number

Site ID

Site Name

Address

Land use (current)

"Industrial processes" which caused the contamination

Contaminants of Concern

Site Inspection
performed

Confirmed
site*

Major source of information (Institutions)
which have appointed the site as a
"Probably contaminated site"

KL-691-1

Ashtamudi Lake, Kollam District, Kerala Ashtamudi Lake, Kollam District, Kerala-691602 Water bodies

Hazardous Waste
,Effluent

37. Other (Industrial Estate (mixed Industries)

Cadmium

No

Pending

Black Smith Institute (IN-2509)

KL-695-1

Parvathy
Puthanar,Thiruvananthapuram,Kerala

Parvathy
Puthanar,Thiruvananthapuram,Kerala-695001

Water bodies

Effluent, Municipal
Solid Waste

37. Other (Industrial Estate (mixed Industries)

Cadmium

No

Pending

Blacksmith Institute (IN-2529)

MP-452-1

Deoguradiya (Munciple landfill ) Site ,
Indore
Indo Zinc, Plot-79, Sector -3,
Pithampur, Dist-Dhar, Madhya Pradesh

Deoguradiya (Munciple landfill ) Site, Near
Devguradia, Indore -452001
Indo Zinc, Plot-79, Sector -3, Pithampur, DistDhar, MP-454775

Other (MSW Dump
site)
Industrial

Municipal Solid Waste Other (Municipal Solid Waste dumping)

Chromium, Lead, Cadmium

No

Pending

Kadam Environment consultant

Hazardous Waste

Primary production of zinc/ lead/copper and other non-ferrous metals
except aluminium

Zinc, Cadmium , Mercury, Arsenic,
Chromium, Lead, Fluoride

Yes

Yes #

Kadam Coordinator field visit
Information has been collected from
Regional Office MPPCB

M/s Grasim Chemical, Grasim Nagar,
Nagda, Madhya Pradesh

M/s Grasim Chemical, Grasim Nagar, Nagda456001

Water bodies

Effluent

24. Production of canvas and textiles

Arsenic, Lead, Mercury

Yes

Yes #

117

118
119

Type of
contamination "

MP-454-1
120
MP-456-1
121

Blacksmith Institute (IN-2477)
Kadam Environment Consultant

MP-457-1

Sajjan Chemicals (now Kataria
Sajjan Chemicals (now Kataria wiresLtd)-Plot
wiresLtd)-Plot No ; 54 E dosigoan
No ; 54 E dosigoan Industrial area, RATLAM Industrial area, Ratlam, Madhya Pradeh 4571001

MP-457-2

MP-457-3

122

Industrial

Hazardous Waste

37. Other (Manufacturing of H-acid and G-acid) and (Not known)- for new Sulphate, Chlorides, Aluminium, Heavy
site
Metals, Phenolic compounds, PAH
29. Production, and formulation of pesticides including stock-piles
components

Yes

Yes

Sajjan chemical Pvt Ltd (Kataria
wiresLtd), Plot No. 54 E

Sajjan chemical Pvt Ltd (Kataria wiresLtd), Plot Industrial
No. 54 E -457001

Hazardous Waste

37. Other (Manufacturing of H-acid and G-acid)
29. Production, and formulation of pesticides including stock-piles

Sulphate, Chlorides, Aluminium, Heavy
Metals, Phenolic compounds, PAH
components

Yes

Yes

Sajjan chemical Pvt Ltd (Kataria
wiresLtd), Plot No. 54 E

Sajjan chemical Pvt Ltd (Kataria wiresLtd)457001

Hazardous Waste

26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments

Sulphate, Chlorides, Aluminium, Heavy
Metals, Phenolic compounds, PAH
components

Yes

Yes

123

Other (Abandoned
mine)

124

MP-457-4

M/s Jayant Vitamin, Ratlam

M/s Jayant Vitamin, Ratlam-457001

Industrial

Hazardous waste

28. Production/formulation of drugs/pharmaceuticals & health care
product

Sulphate, Chlorides, Aluminium, Iron

No

Yes

Central Pollution Control Board
(included in list of contaminated sites)
Regional Office
M.P. Pollution Control Board
Vijay Nagar, IndorePh:(0731) 2555436, 5035618
Central Pollution Control Board
(List of 10 Sites)
Regional Office
M.P. Pollution Control Board
Vijay Nagar
Central Pollution Control Board
(List of 10 Sites)
Regional Office
M.P. Pollution Control Board
Vijay Nagar, Indore
CPCB, Included in National list of
contaminated sites from CPCB – site no 4,
Central Pollution Control Board (List of 10
Sites)

125

MP-457-5

Ratlam Industrial Area

Ratlam Industrial Area-457001

Industrial

Hazardous waste

MP-457-5

M/s Boardia Chemicals Pvt Ltd, Ratlam M/s Boardia Chemicals Pvt Ltd.Ratlam, Madhya Industrial
Pradesh-457001

Hazardous waste

MP-462-1

M/s Union carbide (UCIL)

M/s Union carbide (UCIL), J.P. Nagar, Bhopal,
Madhya Pradesh 462001

Industrial

MP-462-3

Atal Ayub Nagar, Near UCIL factroy,
Bhopal

MP-462-4

26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments
28. Production/formulation of drugs/pharmaceuticals & health care
product,
21. Production and/or industrial use of paints, pigments lacquers,
varnishes, plastic and inks
26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments

Sulphate, Chlorides, Aluminium, Iron

No

Pending

Sulphate, Chlorides, Aluminium, Heavy
Metals, Phenolic compounds, PAH
components

No

Pending

Kadam Environment Consultant
Information has been collected from
Regional Office of MPPCB

Hazardous waste

29. Production, andformulation of pesticides including stock-piles

Pesticides (Organochlorine, Carbamate and
chlorinated benzene (HCB)), Mercury, VOC
(Chloroform)

No

Pending

CSE Study: Contamination of soil and water
inside and outside the Union Carbide India
Limited, Bho

Atal Ayub Nagar, Near UCIL factroy, Bhopal462001

Habitation settlement Hazardous waste

29. Production, andformulation of pesticides including stock-piles

Pesticides (Organochlorine, Carbamate and
chlorinated benzene (HCB)), Mercury, VOC
(Chloroform)

No

Pending

Blacksmith Institute (IN-1697)
,Bhopal-CSE Study-2009 and other
secondary sources

J. P. Nagar, Bhopal

J. P. Nagar, Bhopal-462001

Habitation settlement Hazardous waste

29. Production, andformulation of pesticides including stock-piles

Pesticides (Organochlorine, Carbamate and
chlorinated benzene (HCB)), Mercury, VOC
(Chloroform)

No

Pending

Blacksmith Institute(IN-1710)
Bhopal-CSE Study-2009 and other
secondary sources

MP-462-5

Kainchi Chhola colony, Bhopal

Kainchi Chhola colony, Bhopal-462001

Habitation settlement Hazardous waste

29. Production, andformulation of pesticides including stock-piles

Pesticides (Organochlorine, Carbamate and
chlorinated benzene (HCB)), Mercury, VOC
(Chloroform)

No

Pending

Blacksmith Institute(IN-1725)
Bhopal-CSE Study-2009 and other
secondary sources

MP-462-6

Garib Nagar, Bhopal

Garib Nagar, Bhopal-462001

Habitation settlement Hazardous waste

29. Production, andformulation of pesticides including stock-piles

Pesticides (Organochlorine, Carbamate and
chlorinated benzene (HCB)), Mercury, VOC
(Chloroform)

No

Pending

Blacksmith Institute(IN-1701)
,Bhopal-CSE Study-2009 and other
secondary sources

MP-462-7

Blue Moon & Nawab Colony, Bhopal

Blue Moon & Nawab Colony, Bhopal-462001

Habitation settlement Hazardous waste

29. Production, andformulation of pesticides including stock-piles

Pesticides (Organochlorine, Carbamate and
chlorinated benzene (HCB)), Mercury, VOC
(Chloroform)

No

Pending

Blacksmith Institute(IN-1709)
Bhopal-CSE Study-2009 and other
secondary sources

MP-462-8

New Arif Nagar, Bhopal, Madhya
pradesh

New Arif Nagar, Bhopal-462001

Habitation settlement Hazardous waste

29. Production, andformulation of pesticides including stock-piles

Pesticides (Organochlorine, Carbamate and
chlorinated benzene (HCB)), Mercury, VOC
(Chloroform)

No

Pending

Blacksmith Institute(IN-1698)
,Bhopal-CSE Study-2009 and other
secondary sources

MP-462-9

Shiv-Shakti Nagar, Bhopal, Madhya
Pradesh

Shiv nagar, near Hindustan petroleoum depot,
Bhopal--462001
Shakti Nagar, Near Arif Nagar, Near Union
Carbide factrory, Bhopal

Habitation settlement Hazardous waste

29. Production, andformulation of pesticides including stock-piles

Pesticides (Organochlorine, Carbamate and
chlorinated benzene (HCB)), Mercury, VOC
(Chloroform)

No

Pending

Blacksmith Institute(IN-1708)
,Bhopal-CSE Study-2009 and other
secondary sources

126

Madhya Pradesh

127

128

129

130

131

132

133

134

135

Regional Office
M.P. Pollution Control Board
Vijay Nagar, IndorePh:(0731) 2555436, 5035618
Blacksmith Institute, kadam environmental
consultant

Appendix J List of 320 probably contaminated sites (updated 21 December 2015)
State

Serial
number

Site ID

Site Name

Address

MP-464-1

Mandideep Industrial Area

MP-465-1

MP-486-1

Land use (current)

Type of
contamination "

"Industrial processes" which caused the contamination

Mandideep Industrial area, Mandideep, Raisan- Industrial
462040

Effluent

12- Metal surface treatment, such as etching, staining, polishing,
VOCs (not specified)
galvanising, cleaning, degreasing, plating, etc.
13. Production of iron and steel including other ferrous alloys (electric
furnaces; steel rolling and finishing mills; Coke oven and by product plant
21. Production and/or industrial use of paints, pigments lacquers,
varnishes, plastic and inks
28. Production/formulation of drugs/pharmaceuticals & health care
product 29. Production, andformulation of pesticides including stock-piles
31. Electronic Industry

No

Pending

Blacksmith Institute(IN-2271)

M/S Beta Napthol Ltd.

M/S Beta Napthol-village Maksi, Shajapur dist
465106

Hazardous waste

26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments

Aluminium, Sulphate, Chlorides, Iron

No

Pending

Kadam Environment Consultant
Information has been collected from
Regional Office of MPPCB

Vindhyachal Thermal Power Plant,
Singrauli

Post Vindhyan nagar, Dist. Sangruli, MP-486885 Industrial

Air, Effluent

37. Other (Thermal power plant)

SO2, NOx, SPM etc as air pollutants, Hg, As

No

Pending

Blacksmith Institute(IN-2162)

Deonar,Mumbai , Maharashtra pincode 400088 Other (Dump site)

Municipal Solid Waste 37. Other (MSW dumpsite)

So2, NOX and SPM

No

Yes

Maharashtra Pollution Control Board

Effluent

37. Other (illegal activities like sewage waste, dumping of domestic waste, Cynaide, Lead, Zinc, Sulphates
small illegal domestic industries, scrapyards etc on banks of Mithi river)

Yes

Yes #

Blacksmith Institute (IN-2307)

Other (Chemical Manufacturing (acids, organics, base chemicals)

Chromium

Yes

Yes #

Blacksmith (IN- 98)
Maharashtra Pollution Control Board
Report".

Municipal Solid Waste 37. Other (Municipal Solid Waste)

Cadmium

Yes

Yes #

Maharashtra Pollution Control Board

Effluent

Chromium

No

Yes

Blacksmith Institute(3039)

Not Known

No

136

137

138

MH-400-10
139

Industrial

Maharashtra

Confirmed
site*

Major source of information (Institutions)
which have appointed the site as a
"Probably contaminated site"

MH-400-5

Mithi River, Mumbai, Maharashtra

Mithi River, Mumbai, Maharashtra-400055

Water body

MH-400-6

Dahisar,Mumbai Suburban,
Maharashtra

Dahisar,Mumbai Suburban-400068

Habitation settlement Hazardous Waste

MH-431-1

Naregaon dumping site, Aurangabad
city
Tarapur Industrial area, Thane Dist.

Naregaon dumping site, Aurangabad city431007
Tarapur Industrial area, Tarapur, Thana dist.401504,401506

Others (MSW Dump
site)
Industrial

Open land in front of 366, National
Capital Territory (Delhi)
Patparganj Industrial Area
Near Railway Line and Gali N0. 4 & 5,
National Capital Territory (Delhi)
New Friends Colony Industrial Area

Open land in front of 366, National Capital
Territory (Delhi) Patparganj Industrial Area110092
Near Railway Line and Gali N0. 4 & 5, National
Capital Territory (Delhi) New Friends Colony
Industrial Area-110026

Mixed (Habitation
Hazardous Waste,
settlement, Industrial)
Mixed (Habitation
Hazardous Waste,
settlement, Industrial)

37. Other (Mixed Industries)

ND-110-14

Okhla industrial area, Near Kalkaji,
New Delhi

Open land adjoining to 165, National Capital
Territory (Delhi) Patparganj Industrial Area110092

Industrial

28. Production/formulation of drugs/pharmaceuticals & health care
product
26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments
21. Production and/or industrial use of paints, pigments lacquers,
varnishes, plastic and inks

Cadmium, Lead, Chromium, Arsenic

Yes

Yes

Blacksmith Institute (IN- 1993)

ND-110-15

Mundika Delhi

Mundika Delhi-110041

Mixed (Habitation
Hazardous Waste,
settlement, Industrial)

9. Secondary production of lead,37. Other (Illegal recycling of waste)

Lead, Cadmium, Mercury

No

Yes

Blacksmith Institute (IN-1290)

ND-110-16

Gazipur landfill-site, Gazipur, Delhi

Gazipur landfill-site, Gazipur, Delhi-110096

Other (Landfill)

Municipal Solid
Waste, Effluent
(leachate)

37. Other (MSW Site)

Nitrate, Silica, Chromium, Nickel & Copper,
Heavy Metals, Potassium, Ammonia,
Chloride, Fluoride, Nitrate

Yes

Yes

Blacksmith (IN- 1915)

ND-110-17

Jhilmil Industrial Area , New Delhi

Jhilmil Industrial Area , New Delhi-110095

Industrial

Hazardous Waste

37 = Other (temporarily storage of hazardous waste e.g. production of
rubber, electrical components, dyes, oil sludge, electric cables aluminium
sludge and lube oil etc.)
9. Secondary production of lead

Metals, PAH, Oil/fue Hydrocarbons (TPH),
VOC’s, PCB

Yes
Yes

Kadam Environment Consultants, CPCB
and DPCC

Lead, Cadmium, Mercury

No

Yes

Blacksmith Institute (IN-1144)

No

Yes

Blacksmith Institute (IN- 2167)

Chromium

No

Yes

Delhi Pollution Contol Comittee

Not Known

No

141

MH-401-1

143

ND-110-1
144
ND-110-10
145

Hazardous Waste,
Effluent

146

147

148

149
ND-110-18

Mandoli Village, Northeastern Delhi

Mandoli Village, Northeastern Delhi-110093

ND-110-19

Vishwas Nagar, Delhi

Road side and in front of A-5, National Capital Mixed (Habitation
Hazardous Waste,
Territory (Delhi) Lawrence road industrial area- settlement, Industrial) Effluent
110032

150

151

Mixed (Habitation
Hazardous Waste,
settlement, Industrial)

ND-110-2

Road side & in front of Sulabh
Road side & in front of Sulabh Complex, Near
Complex, Near Police Chowki, National Police Chowki, National Capital Territory
Capital Territory (Delhi)Wajirpur
(Delhi)Wajirpur Industrial Area-110052
Industrial Area

Mixed (Habitation
Hazardous Waste,
settlement, Industrial) Effluent

ND-110-2

Open Land adjacent to Ajit Printers B58 Damodar Park, National Capital
Territory (Delhi)
Dilshad Garden Industrial
Road side & in front of C-58/1, Essco
Sanitations, National Capital Territory
(Delhi) Wajirpur Industrial Area

Open Land adjacent to Ajit Printers B-58
Damodar Park, National Capital Territory
(Delhi) Dilshad Garden Industrial Area-110052

Mixed (Habitation
Not Known
settlement, Industrial)

Road side & in front of C-58/1, Essco
Sanitations, National Capital Territory (Delhi)
Wajirpur Industrial Area-110052

Mixed (Habitation
Effluent
settlement, Industrial)

152

153
ND-110-20
154

Site Inspection
performed

Deonar,Mumbai , Maharashtra pincode

140

142

Contaminants of Concern

12- Metal surface treatment, such as etching, staining, polishing,
galvanising, cleaning, degreasing, plating, etc.,
13. Production of iron and steel
including other ferrous alloys (electric furnaces; steel rolling and finishing
mills; Coke oven and by product plant).,
24. Production of canvas and textiles,
26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments,
28. Production/formulation of drugs/pharmaceuticals & health care
product, Others (engineering)
37. Other (Mixed Industries)

Delhi Pollution Control Committee
Yes

Not Known

No

Delhi Pollution Control Committee
Yes

21. Production and/or industrial use of paints, pigments lacquers,
varnishes, plastic and inks

31. Electronic Industry, 26. Production or industrial use of synthetic dyes,
dye-intermediates and pigments,
12- Metal surface treatment, such as etching, staining, polishing,
galvanising, cleaning, degreasing, plating, Heavy Industry (casting, rolling,
stamping) etc
Not Known

Polychlorinated Dioxins, Phthalates,
Ethylene Dichloride, PCBs

Delhi Pollution Control Committee
Yes

31. Electronic Industry,
26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments,
12- Metal surface treatment, such as etching, staining, polishing,
galvanising, cleaning, degreasing, plating, Heavy Industry (casting, rolling,
stamping) etc

Chromium

Yes

Yes

Blacksmith Institute (IN-1641),
Delhi Pollution Contol Comittee

Appendix J List of 320 probably contaminated sites (updated 21 December 2015)
State

Serial
number

Site ID

Site Name

Address

Land use (current)

Type of
contamination "

"Industrial processes" which caused the contamination

Contaminants of Concern

Site Inspection
performed

ND-110-21

Badli Industrial Area, Delhi

Badli Industrial Area, Delhi-110042

Industrial, Habitation
settlement

Effluent

Chromium

Yes, 9.05.2014 Yes

ND-110-22

Nimri Village, Shastri Nagar industrial
area, New Delhi.

Nimri Village, Shastri Nagar industrial area, New Industrial
Delhi. Pincode-110031

Hazardous Waste,
Effluent

Lead, Chromium

No

Yes

Blacksmith Institute(IN-2005)

ND-110-23

Yamuna River at Badarpur, New Delhi

Yamuna River at Badarpur, New Delhi-110044

Water bodies

Effluent

31. Electronic Industry,
26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments,
12- Metal surface treatment, such as etching, staining, polishing,
galvanising, cleaning, degreasing, plating, etc.
31. Electronic Industry, 26. Production or industrial use of synthetic dyes,
dye-intermediates and pigments,
12- Metal surface treatment, such as etching, staining, polishing,
galvanising, cleaning, degreasing, plating, Heavy Industry (casting, rolling,
stamping) etc,
9. Secondary production of lead,
37. Others(Multipile Industries in New Delhi Territories)

Other

No

Yes

Kadam environmental consultants

ND-110-24

Kirti Nagar Industrial Area

Kirti Nagar Industrial Area-110015

Industrial

Hazardous Waste,
Effluent

37. Other (Scarp Market)

Arsenic, Cadmium, Lead

No

Yes

Delhi Pollution Control Committee,
Blacksmith InsOtute (IN- 1992)

ND-110-25

Najafgarh drain, Kakrola, New Delhi

Najafgarh drain, Kakrola, New Delhi-110078

Industrial

Effluent

Arsenic

No

Yes

Blacksmith Institute(IN-2006)

ND-110-26

Open land adjoining to 165, National
Capital Territory (Delhi)
Patparganj Industrial Area
Naraina industrial area, Phase 1-2,
South-West, NewDelhi

Open land adjoining to 165, National Capital
Mixed (Habitation
Not Known
Territory (Delhi) Patparganj Industrial Areasettlement, Industrial)
110091
Naraina industrial area, Phase 1-2, South-West, Industrial
Effluent
NewDelhi-110028

31. Electronic Industry,
26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments,
12- Metal surface treatment, such as etching, staining, polishing,
galvanising, cleaning, degreasing, plating, Heavy Industry (casting, rolling,
stamping) etc,
Not Known

Not Known

No

ND-110-28

Sarita Vihar, New Delhi

Sarita Vihar, New Delhi-110076

ND-110-29

Seelampur e-waste site, Shahadara,
East Delhi

Seelampur e-waste site, Shahadara, East Delhi- Mixed: Habitation
Hazardous Waste,
110053
settlement,Other
Effluent
(informal industrial
activity)
Open land adjoining to plot no. 36 A and 34 A, Mixed (Habitation
Not Known
National Capital Territory (Delhi) Rajasthan
settlement, Industrial)
Udyog Nagar Industrial Area-110033

155

National Capital Territory

156

157
158

159

160
ND-110-27
161

Mixed (Habitation
Effluent
settlement, Industrial)

162

163
ND-110-3
164
ND-110-34

Open land adjoining to plot no. 36 A
and 34 A, National Capital Territory
(Delhi) Rajasthan Udyog Nagar
Industrial Area
GTK Road industrial area- New Delhi

GTK Road industrial area- New Delhi-110033

Mixed (Habitation
Not Known
settlement, Industrial)

Confirmed
site*

Blacksmith Institute(IN-2626)

Delhi Pollution Control Committee
Yes

31. Electronic Industry,
26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments,
12- Metal surface treatment, such as etching, staining, polishing,
galvanising, cleaning, degreasing, plating, Heavy Industry (casting, rolling,
stamping) etc
21. Production and/or industrial use of paints, pigments lacquers,
varnishes, plastic and inks,
22. Production of plastic raw materials,
28. Production/formulation of drugs/pharmaceuticals & health care
product
9. Secondary production of lead

Cadmium, Lead, Chromium, Arsenic

No

Yes

Delhi Pollution Control committee,
Blacksmith Institute(IN-1991)

Mercury, Chromium, Cadmium, Lead, VOCs
(Chloroform, Dichloromethane,
Trichloroethene, Vinylchloride), Aromatic
Hydrocarbons (Toluene)

No

Yes

Blacksmith Institute (IN-2073)

Arsenic, Chromium. Lead

Yes

Blacksmith Institute(IN-2072)
Yes

Not Known

Not Known

No

Delhi Pollution Control Committee
Yes

Not Known

Not Known

No

Yes

165

List of Probably Contaminated sited
provided in DPCC Tender Document/
List of Hazardous Waste contaminated
Dumpsitres in the country by CPCB

ND-110-4
166
ND-110-5
167

ND-110-6
168
ND-110-7

Open land in front of 77, National
Capital Territory (Delhi)
SSI Industrial Area
Open land which is on back side of
Anuradha Petrol Pump and near to C32, Rajdhani roller fuor mill, National
Capital Territory (Delhi)
Lawrence road industrial area

Open land in front of 77, National Capital
Territory (Delhi) SSI Industrial Area-110033

Not known

Open land which is on back side of Anuradha
Petrol Pump and near to C-32, Rajdhani roller
fuor mill, National Capital Territory (Delhi)
Lawrence road industrial area-110035

Not known

Road side and in front of A-5, National
Capital Territory (Delhi)
Lawrence road industrial area
Bhalsawa Landfill, New Delhi

Road side and in front of A-5, National Capital Not known
Territory (Delhi) Lawrence road industrial area110035
Bhalsawa Landfill, New Delhi-110033
Other (MCD Dump
site)

Not Known

Between the Railway line and in front
of 17 Gali No. 3, National Capital
Territory (Delhi) Anand Parbat
Industrial Area

Between the Railway line and in front of 17 Gali Industrial
No. 3, National Capital Territory (Delhi) Anand
Parbat Industrial Area-110005

Hazardous Waste,
Effluent

Railway Land near 18/32, Gali No.5,
National Capital Territory (Delhi)
Anand Parbat Industrial
Area

Railway Land near 18/32, Gali No.5, National
Capital Territory (Delhi) Anand Parbat
Industrial Area-110005

Hazardous
Waste,Effluent

169
ND-110-8
170

ND-110-9
171

Not Known

Not Known

Not Known

No

Delhi Pollution Control Committee
Yes

Not Known

Not Known

Not Known

No

Delhi Pollution Control Committee
Yes

Industrial

Not Known

Not Known

No

Delhi Pollution Control Committee
Yes

Hazardous Waste

Muncipal Dumping

Lead, Cadmimum, Arsenic

No

Desktop Study done by Kadam
Yes

31. Electronic Industry,
26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments,
12- Metal surface treatment, such as etching, staining, polishing,
galvanising, cleaning, degreasing, plating, Heavy Industry (casting, rolling,
stamping) etc
31. Electronic Industry, 26. Production or industrial use of synthetic dyes,
dye-intermediates and pigments,
12- Metal surface treatment, such as etching, staining, polishing,
galvanising, cleaning, degreasing, plating, Heavy Industry (casting, rolling,
stamping) etc
37. Other (sodium dichromate, Potassium dichromate and sodium
sulphate)

Lead, Cadmimum, Arsenic

No

Yes

Delhi Pollution Control Committee

Hexavalent Chromium, Chromium

Yes

Yes

List Of Hazardous Waste Contaminated
Dump Sites In The Country By CPCB

Blacksmith Institute (IN-1997)

Lead, Cadmimum, Arsenic

No

Yes

Delhi Pollution Control Committee
Blacksmith Institute (IN-1997)

OR- 769-3

Konark Crome Chemicals & Lotus
Konark Crome Chemicals & Lotus Chemicals
Chemicals (Closed) RKL-III , Rourkela (Closed) RKL-III , Rourkela Pincode -769001

Waste land

Hazardous Waste

OR-754-1

Paradip ,Orissa

Paradip ,Orissa-pincode-754142

Industrial

Hazardous Waste

18. Production of nitrogenous and complex fertilizers
37. Other (Di Ammonia Phosphate, Sulphuric acid, phosphoric acid)

Fluoride, Phosphate, Chloride

Yes

Yes

SPCB & CPCB

OR-755-1

Sukinda, Orissa

Sukinda, Orissa-755018

Industrial (Mining)

Hazardous waste

37.Other (production of chrome Salts)

Hexavalent Chromium

No

Pending

Blacksmith (IN- 94)

172

173

174

Major source of information (Institutions)
which have appointed the site as a
"Probably contaminated site"

Appendix J List of 320 probably contaminated sites (updated 21 December 2015)
State

Serial
number

Site ID

Site Name

Address

OR-757-1

Site KCL I, , Inside the premises of M/s
KCL near H2SO4 Tank

OR-757-2

Site KCL II, Inside the premises of M/s
KCL near Gate, Mayurbhanj Orissa

OR-757-3

Site KCL III, ,Inside the premises of M/s
KCL inside drier room, Mayurbhanj
Orissa
Site KCL IV, outside the premises of
M/s KCL near Northern BoundaryMayurbhanj Orissa

175

176

177
OR-757-4
178

Land use (current)

Type of
contamination "

"Industrial processes" which caused the contamination

Contaminants of Concern

Site KCL I, , Inside the premises of M/s KCL near Industrial
H2SO4 Tank; Mayurbhanj Orissa - Pincode
757043
Site KCL II, Inside the premises of M/s KCL near Industrial
Gate, Mayurbhanj Orissa-757043

Hazardous Waste

37. Other (Basic Chrome Sulphate)

Chromium

Yes

Yes

Hazardous Waste

37.Other (production of chrome metal and chromium)

Chromium

Yes

Yes

Site KCL III, ,Inside the premises of M/s KCL
inside drier room, Mayurbhanj Orissa- 757043

Industrial

Hazardous Waste

37. Other (Basic Chrome Sulphate)

Chromium

Yes

Yes

Site KCL IV, outside the premises of M/s KCL
near Northern Boundary- Mayurbhanj Orissa757043

Industrial

Hazardous Waste

37. Other (Basic Chrome Sulphate)

Chromium

Yes

Yes

Hazardous Waste

37. Other (Basic Chrome Sulphate)

Chromium

Yes

Yes

Major source of information (Institutions)
which have appointed the site as a
"Probably contaminated site"
Included in National List of Hazardous
Waste Contaminated Dump Sites in the
Country By CPCB
Included in National List of Hazardous
Waste Contaminated Dump Sites in the
Country By CPCB
Included in National List of Hazardous
Waste Contaminated Dump Sites in the
Country By CPCB
Included in National List of Hazardous
Waste Contaminated Dump Sites in the
Country By CPCB

Site KCL V, outside the premises of M/s Site KCL V, outside the premises of M/s KCL
KCL near main Gate; Mayurbhanj Orissa near main Gate; Mayurbhanj Orissa-757043

Industrial

OR-757-6

Site ECFC-I Mayurbhanj, Orissa

Site ECFC-I Mayurbhanj, Orissa-757043

Other (Not in use and Hazardous Waste
demolised building)

37. Other(Single Super Phosphate fertilizer, Sulphuric Acid)

Fluoride, Vanadium

Yes

Yes

OR-757-7

Site ECFC-II Mayurbhanj, Orissa

Site ECFC-II Mayurbhanj, Orissa-757043

Other (Not in use and Hazardous Waste
demolised building)

37. Other(Single Super Phosphate fertilizer, Sulphuric Acid)

Fluoride, Vanadium

Yes

Yes

OR-759-1

Site NALCO-I, M/sNational Aluminum
Co. Products, Angul

Site NALCO-I, M/sNational Aluminum Co.
Products, Angul ,759122

Waste land

Hazardous Waste

11. Production of primary aluminium

Flouride, Cyanide

Yes

Yes

OR-759-2

ORICHEM abandoned site, Talcher,
Orissa-

South Balanda ORICHEM abandoned site,
Talcher-759107

Industrial

Hazardous Waste

37. Other (sodium dichromate and basic chrome salts)

Hexavalent Chromium

Yes

Yes

OR-759-3

Site NALCO-II,M/sNational Aluminum
Co. Products, Angul

Site NALCO-II,M/sNational Aluminum Co.
Products, Angul ,759122

Wasteland

Hazardous Waste

11. Production of primary and secondary aluminium

Flouride, Cyanide

Yes

Yes

OR-759-5

Ash Pond Contaminated Sites of CPP,
NALCO, Orissa,M/sNational Aluminum
Co. Products, Angul
Site NALCO-III,M/sNational Aluminum
Co. Products, Angul

Ash Pond Contaminated Sites of CPP, NALCO,
Orissa,M/sNational Aluminum Co. Products,
Angul ,759122
Site NALCO-III,M/sNational Aluminum Co.
Products, Angul ,759122

Industrial

Hazardous waste

37.Other (Power Plant)

Cadmium

No

Yes

Other (dumpsite with Hazardous Waste
shed)

11. Production of primary and secondary aluminium

Flouride, Cyanide

OR-759-6

Brahamani Nandira River Polluted
Sites, Angul, Orissa

Brahamani Nandira River Polluted Sites, Angul759122

Water bodies

Hazardous waste

Chromium

No

Pending

OR-759-10

Girang & Kulad Villages, NALCO, Angul, Girang & Kulad Villages, NALCO, Angul-759122
Orissa

Industrial

Hazardous waste

Fluorides

No

Yes

National list Of Hazardous Waste
Contaminated Dump Sites In The Country
By CPCB

OR-759-7

Kandsar & Karaberini Sites, NALCO,
Angul, Orissa

Kandsar & Karaberini Sites, NALCO, Angul759122

Industrial

Hazardous waste

Cadmium

No

Yes

National list Of Hazardous Waste
Contaminated Dump Sites In The Country
By CPCB

OR-759-8

Koniabera Site, Angul, Orissa

Koniabera Site, Angul-759122

Habitation settlement Hazardous waste

Cadmium

No

Pending

Blacksmith Institute(IN-1938)

OR-759-9

Tentulei Common Polluted Site, Angul, Tentulei Common Polluted Site, Angul-759122
Orissa

Habitation settlement Hazardous waste

Fluorides

No

Pending

Blacksmith Institute(IN-1941)

OR-761-1

Dumpsite JCL-I|

Dumpsite JCL-I| Jayashree Chemicals-761025

Industrial

Hazardous Waste

12- Metal surface treatment, such as etching, staining, polishing,
galvanising, cleaning, degreasing, plating, etc.,
10. Production and/or industrial use of cadmium and arsenic and their
compounds,
8. Secondary production copper,
6. Secondary production and/or industrial use of zinc
37.Other(Power Plant),
37 others (coal mining)
12- Metal surface treatment, such as etching, staining, polishing,
galvanising, cleaning, degreasing, plating, etc.,
10. Production and/or industrial use of cadmium and arsenic and their
compounds,
8. Secondary production copper,
6. Secondary production and/or industrial use of zinc
12- Metal surface treatment, such as etching, staining, polishing,
galvanising, cleaning, degreasing, plating, etc.,
10. Production and/or industrial use of cadmium and arsenic and their
compounds,
8. Secondary production copper,
6. Secondary production and/or industrial use of zinc
12- Metal surface treatment, such as etching, staining, polishing,
galvanising, cleaning, degreasing, plating, etc.,
10. Production and/or industrial use of cadmium and arsenic and their
compounds,
8. Secondary production copper,
6. Secondary production and/or industrial use of zinc
12- Metal surface treatment, such as etching, staining, polishing,
galvanising, cleaning, degreasing, plating, etc.,
10. Production and/or industrial use of cadmium and arsenic and their
compounds,
8. Secondary production copper,
6. Secondary production and/or industrial use of zinc
37. Other(Power Plant)
16. Production of caustic soda and chlorine

Mercury

Yes

Yes

Included in National List of Hazardous
Waste Contaminated Dump Sites in the
Country By CPCB

Dumpsite JCL-II Jayashree Chemicals-761025

Hazardous Waste

16. Production of caustic soda and chlorine

Mercury

Yes

Yes

Included in National List of Hazardous
Waste Contaminated Dump Sites in the
Country By CPCB

Hazardous Waste

16. Production of caustic soda and chlorine,
37.Other(Chlor-Alkali production)

Mercury

Yes

Yes

Hazardous waste

11. Production of primary and secondary aluminium)

Copper, Lead, Zinc, VOCs(Trichloroethane,
Trichloroethene, Vinylchloride), Aromatic
Hydrocarbons (Xylene)

No

Pending

Included in National List of Hazardous
Waste Contaminated Dump Sites in the
Country By CPCB
Blacksmith Institute(IN-2209)

180

181

182

183

184

185
OR-759-4
186

187

Orissa

Confirmed
site*

OR-757-5
179

188

189

190

191

192

Yes,7.08.2013 Yes

Jayashree Chemicals, Ganjam
OR-761-2

OR-761-3

Dumpsite JCL-III
Jayashree Chemicals, Ganjam

Dumpsite JCL-III Jayashree Chemicals-761025

Other (Soil has been
dumped for
extension of the
industry)
Other (Dumping)

OR-766-1

Lanjigarh, Kalahandi, Orissa

Lanjigarh, Kalahandi-766027

Industrial

193

Dumpsite JCL-II
Jayashree Chemicals, Ganjam

194

195

Site Inspection
performed

Included in National List of Hazardous
Waste Contaminated Dump Sites in the
Country By CPCB
Included in National List of Hazardous
Waste Contaminated Dump Sites in the
Country By CPCB
Included in National List of Hazardous
Waste Contaminated Dump Sites in the
Country By CPCB
Included in National List of Hazardous
Waste Contaminated Dump Sites in the
Country By CPCB
National list Of Hazardous Waste
Contaminated Dump Sites In The Country
By CPCB
Included in National List of Hazardous
Waste Contaminated Dump Sites in the
Country By CPCB
List Of Hazardous Waste Contaminated
Dump Sites In The Country By CPCB
Included in National List of Hazardous
Waste Contaminated Dump Sites in the
Country By CPCB
Blacksmith Institute(IN-1973)

Appendix J List of 320 probably contaminated sites (updated 21 December 2015)
State

Serial
number

Site ID

Address

Land use (current)

Type of
contamination "

"Industrial processes" which caused the contamination

Contaminants of Concern

Industrial

Hazardous Waste

11. Production of primary and secondary aluminium)

Fluoride, Cyanide

Yes

Yes

OR-768-2

Site INDAL-II (M/s Indian Aluminium
Company Limeted ), HINDALCO,
Hirakud, Sambalpur
Site INDAL-III (M/s Indian Aluminium
Company Limeted), HINDALCO,
Hirakud, Sambalpur
Brajrajnagar, Ib Valley, JharsugudaOrissa
Konark Crome Chemicals & Lotus
Chemicals (Closed) Site RKL-I

Site INDAL-II (M/s Indian Aluminium Company
Limeted ) HINDALCO, Hirakud-768212

Industrial

Hazardous Waste

11. Production of primary and secondary aluminium)

Fluoride, Cyanide

Yes

Yes

Site INDAL-III (M/s Indian Aluminium Company
Limeted), Hirakud-768212

Industrial

Hazardous Waste

11. Production of primary and secondary aluminium)

Fluoride, Cyanide

Yes

Yes

Brajrajnagar, Ib Valley-768201

Habitation settlement Hazardous waste

Konark Crome Chemicals & Lotus Chemicals (Cl- Industrial
769001

OR-769-2

Konark Crome Chemicals & Lotus
Chemicals (Closed) Site RKL-II

OR-769-4

OR-768-3
198
OR-768-4

37. Other (Minig and Ore Processing)

Lead, Cadmim, Nickel

No

Pending

Hexavalent Chromium, Chromium

Yes

Yes

Konark Crome Chemicals & Lotus Chemicals
(Clo-769001

Habitation settlement Hazardous Waste

37. Other (sodium chromate and sodium sulphate)

Hexavalent Chromium, Chromium

Yes

Yes

Konark Crome Chemicals & Lotus
Chemicals (Closed) Site RKL-IV

Konark Crome Chemicals & Lotus Chemicals
(Clos-769001

Industrial

Hazardous Waste

37. Other (sodium chromate and sodium sulphate)

Hexavalent Chromium, Chromium

Yes

Yes

PB-141-1

Buddha Nullah, Ludhiana, Punjab

Buddha Nallah, Near Central jail, Ludhiana141001

Water bodies

Effluent, MSW
dumping

29 Production and formulation of pesticides including stock-piles
26 Production or industrial use of synthetic dyes, dye-intermediates and
pigments
24 Production of canvas and textiles
12 Metal surface treatment, such as etching, staining, polishing,
galvanising, cleaning, degreasing, plating, etc.
37 Other (Chemical Manufacturing and Sewage Treatment Plant)

Nickel, Cadmium, Lead, Pesticides

Yes

Yes

PB-141-5

Tajpur road MSW Sumpsite, Ludhiana

Tajpur road MSW Sumpsite, Ludhiana-141401

Other (MSW
dumpsite)

Municipal Solid Waste 37. Other (Municpal Dump site)

Yes

Yes

Included in National List of Hazardous
Waste , Approved by Moef in minutes of
meeting from TEP meeting 21 April 2014/
National list from CPCB

PB-141-6

Hambran Road Msw DumpSite,
Ludhiana

Hambran Road Msw DumpSite, Ludhiana141110

Other (closed MSW
dump site

Municipal Solid Waste 37. Other (Municpal Dump site)

Nickel, Heavy Metals, Oil/fuel
Hydrocarbons (TPH), Pesticide residue,
PAH, Phenolic compounds, Nitrate,
Sulphate, Phosphate, Ammonia, Chloride,
Potassium
Nickel, Heavy Metals, Pesticide residue,
PAH components, Phenolic compounds,
Nitrate, Sulphate, Phosphate, Ammonia,
Chloride, Potassium

Yes

Yes

Included in National List of Hazardous
Waste , Approved by Moef in minutes of
meeting from TEP meeting 21 April 2014/
National list from CPC

PB-144-1

Kala Sanghia Drain, Jalandhar, Punjab

Kala Sanghia Drain, Jalandhar, Punjab-144623

Water bodies

Effluent

Blacksmith (IN-1865)

PB-144-2

PSIEC Leather Complex, Jalandhar,
Punjab
Basti Sheikh, Jalandhar

PSIEC Leather Complex, Jalandhar, Punjab
144201
Basti Sheikh, Jalandhar-144002

Industrial

Ajnali Village, Mandi Gobindgarh,
Punjab.

Ajnali Village, Mandi Gobindgarh, Punjab.147301

201

202

203

204

Punjab

205

PB-144-4
208

PB-147-3

Pesticides, Acidic Chemicals, Mercury, Lead,
Zinc
Chromium

Industrial

Hazardous Waste

12- Metal surface treatment, such as etching, staining, polishing,
galvanising, cleaning, degreasing, plating, etc.

Lead, Cadmium, Oil/fuel Hydrocarbons
(TPH), Other Heavy Metals (from Coke, Fly
Ash)

Industrial

Air

12- Metal surface treatment, such as etching, staining, polishing,
galvanising, cleaning, degreasing, plating, etc.
37. Other (Manufacturing of H-acid and G-acid)

Arsenic

No

Yes

PPCB

Phenol

Yes

Yes

Approved by Moef in minutes of meeting
from TEP meeting 21 April 2014/ National
list from CPC Study done by Thapar
University.

Mixed (Habitation
settlement,
Commercial, Landfill)

PB-147-5

Nasrali Village, Mandi Gobindgarh

Nasrali Village, Mandi Gobindgarh-147301

PB-148-1

Mahaluxmi OrgoChemical
Industries, Nabha
Road, Bhawanigarh,
Sangrur

Mahaluxmi OrgoChemical, Industries, Nabha
Agricultural land
Road, Bhawanigarh, District Sangrur, Punjab. @
1 Km before Toll Tax, Pincode 148026

Hazardous Waste,
Effluent

RJ-306-1

Jaitpur Village, Rohat Block, Pali,
Rajasthan

Jaitpur Village, Rohat Block, Pali, Rajasthan306421

RJ-313-5

Ramky waste management , Udaipur

RJ-313-8

Zawar Mines, Udaipur, Rajasthan

Ramky waste management , Udaipur
Rajasthan 313004
Zawar Mines, Udaipur, Rajasthan 313901

RJ-301-2

M/S Puransons, RIICO Industrial Area,
Bhiwadi, Alwar District, Rajasthan

M/S Puransons, RIICO Industrial Area, Bhiwadi, Industrial
Alwar District, Rajasthan-301019

RJ-302-1

Amanishah nalla, Sanganer Indutrial
Area, Jaipur
Malvia Nagar Industrial Area, Jaipur
City, Rajasthan
Bhilwara textile, Kothari river,
Rajasthan

Amanishah nalla, Sanganer Indutrial Area,
Jaipur Rajasthan 302011
Malvia Nagar Industrial Area, Jaipur City,
Rajasthan-302017
Bhilwara textile, Kothari river, Rajasthan311001

211

212

214

Heavy Metals, Pesticide residue, PAH
components, Phenolic compounds,
Nitrate, Sulphate, Phosphate, Ammonia,
Chloride, Potassium

No

Yes

Yes

Yes

Blacksmith Institute (IN-2261)

Yes

Yes

Included in National List of Hazardous
Waste ,Approved by Moef in minutes of
meeting from TEP meeting 21 April 2014/
National list from CPC

Yes #

Black smith Institute(IN-1680)
Information collected from Regional Office
PPCB
Black smith Institute(IN-1680)
Information collected from Regional Office
PPCB

Yes **

Mixed (Habitation
settlement,&
industrial)
Other (TSDF, Site)

Effluent

24. Production of canvas and textiles

Arsenic

No

Pending

Blacksmith Institute (IN-1300)

Hazardous Waste

Nickel, Chromium and Cadmium, Lead ,
Copper , Iron , Zinc
Arsenic

Pending

Hazardous Waste

36. Hazardous waste treatment processes, e.g. incineration, distillation,
separation and concentration techniques
Mining -zinc and lead

No

Industrial

No

Pending

Discussion of Kadam Coordinator with
Regional office, Udaipur
Black Smith Institute (IN-2089)

Lead

No

Pending

Annual report (2005-06) Central Pollution
Control Board;
Blacksmith Institute (IN-1834)

Effluent

Water Bodies

Effluent

28. Production/formulation of drugs/pharmaceuticals & health care
product,
31. Electronic Industry,
22. Production of plastic raw materials,
12- Metal surface treatment, such as etching, staining, polishing,
galvanising, cleaning, degreasing, plating, etc.
9. Secondary production of lead
24. Production of canvas and textiles

Hexavalent Chromium

Yes

Yes #

Blacksmith Institute (IN-1927)

Industrial

Effluent

Not known

Chromium

No

Pending

Blacksmith Institute(IN-2010)

Mixed (Habitation
settlement,&
industrial)

Effluent

24. Production of canvas and textiles

Chromium

No

Pending

Blacksmith Institute(IN-2383)

215

216

Rajasthan

217

RJ-302-2
RJ-311-1

218

Included in National List of Hazardous
Waste Contaminated Dump Sites in the
Country By CPCB
Included in National List of Hazardous
Waste Contaminated Dump Sites in the
Country By CPCB
Included in National List of Hazardous
Waste Contaminated Dump Sites in the
Country By CPCB
Kadam environmental consultants
Blacksmith Institute (IN-1679)

26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments,30. Leather tanneries
Hazardous Waste,
30. Leather tanneries
Effluent
Municipal Solid Waste 37. Other (Municpal Dump site)

209

213

Included in National List of Hazardous
Waste Contaminated Dump Sites in the
Country By CPCB
Included in National List of Hazardous
Waste Contaminated Dump Sites in the
Country By CPCB
Included in National List of Hazardous
Waste Contaminated Dump Sites in the
Country By CPCB
Brajrajnagar, Ib Valley, Jharsuguda-Orissa

37. Other (sodium chromate and sodium sulphate)

200

210

Major source of information (Institutions)
which have appointed the site as a
"Probably contaminated site"

Hazardous Waste

OR-769-1

207

Confirmed
site*

Site INDAL-I (M/s Indian Aluminium
Site INDAL-I (M/s Indian Aluminium Company
Company Limeted),HINDALCO Hirakud Limeted), Hirakud-768212

197

206

Site Inspection
performed

OR-768-1
196

199

Site Name

Appendix J List of 320 probably contaminated sites (updated 21 December 2015)
State

Serial
number

Site ID

Site Name

Address

Land use (current)

Type of
contamination "

"Industrial processes" which caused the contamination

Contaminants of Concern

Site Inspection
performed

Confirmed
site*

Major source of information (Institutions)
which have appointed the site as a
"Probably contaminated site"

RJ-313-1

Village Bichhadi, Block Girva, Rajasthan Village Bichhadi, Block Girva, Rajasthan-313024 Industrial

Hazardous Waste

17. Production of mineral acids, 26. Production or industrial use of
synthetic dyes, dye-intermediates and pigments, 18. Production of
nitrogenous and complex fertilizers

Arsenic, Cadmium, Cr- total, Cr VI, Lead,
Mercury, zinc, copper

Yes

Yes

RJ-313-6

Mewar Industrial area, University New Mewar Industrial area, University New Campus Mixed (Industrial,
Campus Road, Udaipur, Rajasthan
Road, Udaipur, Rajasthan-313001
Habitation
settlement)

Hazardous Waste

29. Production, andformulation of pesticides including stock-piles,
37. Others (Mining,Zinc smelter, factories, phosphate fertilizer factories)

Lead, Copper, Nickel, Zinc

No

Pending

Blacksmith Institute(IN-2035)

RJ-313-7

Rajpur Dariba mines,DistrictRajasmand,Rajasthan
Sokarna village, Balotra, Rajasthan

Rajpur Dariba mines,DistrictRajasmand,Rajasthan-313324
Sokarna village, Balotra, Rajasthan-344022

Industrial

Hazardous Waste

Mining -zinc and lead

Lead

No

Pending

Blacksmith Institute(IN-2424)

Mixed (Industrial,
Habitation
settlement)

Effluent

26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments

Asbestos, Aromatic Hydrocarbons
(Benzene, Toluene), Benzidine,
VOCs(Trichloroethene, Vinylchloride),
Phenol , Chromium, Lead, Zinc,

No

Pending

Centre for Environment Education (CEE), BI

TN-600-1

Peranampattu Pond Site, Vellore
Tamilnadu
Manali, Chennai, Tamil Nadu

Peranampattu Pond Site, Vellore Tamilnadu632001
Manali, Chennai, Tamil Nadu-600068

TN-600-2

Perumgudi, Chennai

Perumgudi, Chennai-600035

219

Included in National List of Hazardous
Waste Contaminated Dump Sites in the
Country By CPCB
Rajasthan Pollution Control Board

220

221

RJ-344-1
222

223

TN-632-16

224

Water bodies

Effluent

30. Leather tanneries

Chromium

No

Pending

Blacksmith Institute(IN-2107)

Mixed (Industrial,
Habitation
settlement)

Air

13. Production of iron and steel,
14. Hardening of steel,
4. Petroleum refining/re-processing of used oil/recycling of waste oil, 18.
Production of nitrogenous and complex fertilizers

Sulfur Dioxide

No

Pending

Blacksmith Institute(IN-1100)

Other (MSW Landfill
site)

Municipal Solid Waste 37. Others (Muncipal Soild Waste Dumping)

No

Pending

Centre for water resources, Anna
University, Chennai

Mercury

Yes

Yes #

Black Smith Institute(IN-1099), Kadam

Mercury

Yes

Yes

List Of Hazardous Waste Contaminated
Dump Sites In the Country By CPCB

Nitrate, Silica, Chromium, Nickel, Copper,
Copper Cadmium, Zinc, Chloride, Sulphate

225

TN-607-1

Eachangadu, Cuddalore, Tamil Nadu,

Eachangadu, Cuddalore, Tamil Nadu, 607001

Waste Land

Hazardous Waste

TN-624-1

Hindustan Unilever Ltd , Kodaikanal
,Tamil Nadu

Hindustan Unilever Ltd , Kodaikanal ,Tamil
Nadu 624103

Industrial

Hazardous Waste

Tamil Nadu

226

21. Production and/or industrial use of paints, pigments lacquers,
varnishes, plastic and inks,
24. Production of canvas and textiles,
26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments,
28. Production/formulation of drugs/pharmaceuticals & health care
product
37. Other( Thermometer manufacturing)

227

Kadam, CPCB, MoEF

TN-631-2

Karunguri Village, Kancheepuram,
Tamil Nadu

TN-631-3

Kancheepuram, Tamil Nadu

TN-631-4

Tirukalimedu Village,
Kanchipuram,Tamil Nadu

TN-632-1

TN-632-6

Plot No. 25 of SIPCOT industrial estate
along the NH4, Ranipet , Tamil Nadu
(Waste dumped in front and back of
TCCL premises.)
Walajapet Lake Water Polluted Site,
Vellore, Tamilnadu
Vallayambattu, Vadiumbadi, Vellore,
Tamilnadu
Ranipet, Tamilnadu

TN-640-1

Tirupur, Tamil Nadu

UP- 201-1

Sahibabad Industrial Area

Sahibabad Industrial Area Uttar Pradesh 201010 Mixed (Industrial and Effluent
Habitation
settlement)

UP-201-2

Bhuapur Village, Kaushambhi,
Gaziabad, Uttar Pradesh

Bhuapur Village, Kaushambhi, Gaziabad, Uttar
Pradesh-201010

Mixed
Effluent
(Industrial,Habitation
settlement)

UP-201-3

Industrial Area Meerut Road,
Ghaziabad, Uttar Pradesh

Industrial Area Meerut Road, Ghaziabad, Uttar
Pradesh201003

Industrial

228

229

230

231

232
233

TN-632-25
TN-632-3

234

Karunguri Village, Kancheepuram, Tamil Nadu631501

Mixed (Industrial,
Hazardous waste
Habitation
settlement)
Kancheepuram, Tamil Nadu-631501
Mixed (Industrial and Hazardous waste
Habitation
settlement)
Tirukalimedu Village, Kanchipuram,Tamil Nadu- Mixed (Industrial and Hazardous waste
631501
Habitation
settlement)
Plot No. 25 of SIPCOT industrial estate along
Other ( Dumpsite)
Hazardous Waste
the NH4, Ranipet , Tamil Nadu (Waste dumped
in front and back of TCCL premises.) pincode632401
Walajapet Lake Water Polluted Site, Vellore,
Water bodies
Hazardous Waste
Tamilnadu-632513
Vallayambattu, Vadiumbadi, Vellore,
Other (CETP and
Hazardous Waste
Tamilnadu Pincode -632513
Sludge Dump Site)
Ranipet, Tamilnadu-632401
Mixed (Industrial and Hazardous Waste
Habitation
settlement)
Tirupur, Tamil Nadu
Industrial
Effluent

235

236

237

238

Hazardous Waste,
Effluent

28. Production/formulation of drugs/pharmaceuticals & health care
product

Lead

No

Pending

Blacksmith Institute (IN-2331)

31. Electronic Industry,
24. Production of canvas and textiles

Lead

No

Pending

Blacksmith Institute (IN-2332)

30. Leather tanneries,
26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments
37. Other (chemical manufacturing)

Lead

No

Pending

Blacksmith Institute(IN-2296)

Chromium, Hexavalent Chromium

Yes

Yes

List Of Hazardous Waste Contaminated
Dump Sites In The Country By CPCB

30. Leather tanneries

Chromium

No

Pending

Blacksmith Institute(IN-2108)

30. Leather tanneries,
37. Other (CETP)
37. Other (chemical manufacturing)

Chromium, Hexavalent Chromium

Yes

Yes #

Chromium

No

Pending

Tamil Nadu Pollution Control Board,
Blacksmith Institute
Blacksmith Institute (IN-2372)

24. Production of canvas and textiles,
26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments
37. Other (temporarily storage of hazardous waste e.g. production of
rubber, electrical components, dyes, oil sludge, electric cables aluminium
sludge and lube oil etc., Heavy Metal- Casting and Rolling)

Chlorine, Sulphate, Manganese

Yes

Yes #

Kadam Co-ordinator

Chromium, other Heavy Metals

Yes

Yes #

Blacksmith Institute (IN-2152
Kadam Environment Consultant

26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments,
12- Metal surface treatment, such as etching, staining, polishing,
galvanising, cleaning, degreasing, plating, etc.
20. Production and/or industrial use of solvents,
21. Production and/or industrial use of paints, pigments lacquers,
varnishes, plastic and inks,
26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments,
37. Other (Heavy Metal Industry),
12- Metal surface treatment, such as etching, staining, polishing,
galvanising, cleaning, degreasing, plating, etc.

Hexavalent Chromium, Chromium

No

Yes

Blacksmith Institute (IN-1039)

Hexavalent Chromium, Chromium

No

Yes

Blacksmith Institute (IN-2177)

Appendix J List of 320 probably contaminated sites (updated 21 December 2015)
State

Serial
number

Site ID

Site Name

Address

Land use (current)

Type of
contamination "

"Industrial processes" which caused the contamination

Contaminants of Concern

UP-201-9

Lohia Nagar C Block, Ghaziabad

Lohia Nagar C Block, Ghaziabad-201003

Mixed
(Industrial,Habitation
settlement)

Hazardous Waste

Hexavalent Chromium, Chromium

Yes

Yes

Information given by CPCB
Information has been given by Mr TU Khan
Regional Officer UPPCB, Kanpur,

UP-224-1

Devri Village, Moradabad

Village-Devri, Tehsil Billari Dist. Moradabad
(U.P.) 244001

Habitation settlement Effluent

Lead

No

Pending

Blacksmith Institute (IN-1468)

UP-224-2

Karula Nala(Drain), Moradabad

Karula Nala (Drain), Moradabad, Uttar Pradesh
Pin 244001

Water bodies

Chromium

No

Pending

Blacksmith Institute (IN-1467)

UP-204-1

Shakti Nagar, Aligarh

Yes

Yes #

Blacksmith Institute (IN-1620)

Motipur Village, Chakeri Ward, Near
Jajmau Industrial Area, Kanpur

Shakti Nagar, Gullar Road, Aligarh, Uttar
Pradesh
Motipur Village, Chakeri Ward, Near Jajmau
Industrial Area, Kanpur-208010

Chromium, Lead, Cadmium, Arsenic

UP-208-10

20. Production and/or industrial use of solvents,
21. Production and/or industrial use of paints, pigments lacquers,
varnishes, plastic and inks,
26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments,
37. Other (Heavy Metal Industry),
12- Metal surface treatment, such as etching, staining, polishing,
galvanising, cleaning, degreasing, plating, etc.
32. Pulp & Paper Industry
26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments
12- Metal surface treatment, such as etching, staining, polishing,
galvanising, cleaning, degreasing, plating, etc.
12- Metal surface treatment, such as etching, staining, polishing,
galvanising, cleaning, degreasing, plating, etc. (Brassware and Steelware
industries )
12- Metal surface treatment, such as etching, staining, polishing,
galvanising, cleaning, degreasing, plating, etc.
30. Leather tanneries

Hexavalent Chromium

No

Pending

Blacksmith Institute ( IN-1867)

UP-208-12

Tejab Mill Campus, Anwarganj, Kanpur Tejab Mill Campus, Anwarganj, Kanpur- 208003 Habitation settlement Hazardous Waste

17. Production of mineral acids

Hexavalent Chromium, Chromium, Sulphide

Yes

Yes

Kadam Environment Consultants,

UP-208-13

Bharat Oil and Waste Management,
Kanpur
Jajmau Industrial Area, Kanpur

239

240

241
242
243

Effluent

Habitation settlement Effluent
Habitation settlement Effluent, Hazardous
Waste

Site Inspection
performed

Confirmed
site*

244

245
246

Blacksmith Institute (IN-893)

UP-208-14
UP-208-15

Bharat Oil and Waste Management, Kanpur208024
Jajmau Industrial Area, Kanpur, Uttar Pradesh208010
Khanchandrapuri, Rania Kanpur Dehat Khanchandrapuri,Rania Kanpur Dehat Uttar
Pradesh-209304

Industrial

Hazardous Waste

Not Known

Not Known

No

Yes

Regional Officer, Kanpur

Industrial

30. Leather tanneries

Chromium, Barium, Copper, Lead
,Strontium,Vanedium ,Zinc
Chromium, Cadmium, Heavy metals

No

Yes

Blacksmith Institute ( IN-1979)

Agricultural land

Effluent, Hazardous
Waste
Hazardous Waste

Yes

Yes

List Of Hazardous Waste Contaminated
Dump Sites In The Country By CPCB
– site no. 23

Other (TSDF)

Hazardous Waste

Mixed (Industrial,
Habitation
settlement)
Mixed (Industrial,
Habitation
settlement)

Hazardous Waste

36. Hazardous waste treatment processes, e.g. incineration, distillation,
separation and concentration techniques
37. Other (Basic chrome sulphate)

Hexavalent Chromium, Chromium, Arsenic,
Cadmium
Hexavalent Chromium, Chromium, Zinc,
Sulfate,

Waste land

Hazardous Waste

30. Leather tanneries,
26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments,
24. Production of canvas and textiles,
17. Production of mineral acids,
37. Other (Chromium sulphate manufacturing)
30. Leather tanneries;
24. Production of canvas and textiles,
26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments,
18. Production of nitrogenous and complex fertilizers

37. Other (Basic chrome sulphate)

247

248

UP-208-2
UP-208-3

Rooma-Treatment Storage Disposal
Facility, Kanpur
Nauriaya Kheda Kanpur

Rooma-Treatment Storage Disposal Facility,
Kanpur-208001
Nauriaya Kheda Kanpur -208022

UP-208-4

Juhi Baburaiya (Rakhi Mandi), Kanpur

Juhi Baburaiya (Rakhi Mandi), Kanpur-208003

UP-208-5

Panki Industrial Area, Kanpur

Panki Industrial Area, Kanpur208022

249

250

Hazardous Waste

251

Uttar Pradesh

Blacksmith Institute (IN-2017)

Yes

Chromium , Heavy metals

Yes

Yes

List Of Hazardous Waste Contaminated
Dump Sites In The Country By CPCB – site
no 20
List Of Hazardous Waste Contaminated
Dump Sites In The Country By CPCB
(Ten priority sites List) –site no. 21

Chromium, Lead, Zinc, Fluoride, Nitrate,
Sulphate

Yes

Yes

List Of Hazardous Waste Contaminated
Dump Sites In The Country By CPCB – site
no. 22
UPPCB, Lucknow, Indian Institute of
toxicology, Lucknow

Shivnathpura, Rania , (Kanpur Dehat) Ramabai
Ngar, Kanpur, Uttar Pradesh-209304

Agricultural land

Hazardous Waste

37. Other (Basic chrome sulphate)

Chromium, Cadmium, Heavy metals

Yes

Yes

Kadam Environment Consultants

UP-208-9

Wajidpur, Kanpur

Wajidpur, Kanpur, Uttar Pradesh-208010

Mixed (Industrial,
Habitation
settlement)

Hazardous Waste

Hexavalent Chromium, Chromium

No

Yes

Blacksmith Institute (IN-936)

UP-209-1

Magarwara Industrial Area, Unnao

Magarwara Industrial Area, Unnao, Uttar
Pradesh

Industrial

Effluent, Hazardous
Waste

23. Production and/or industrial use of glues, cements, adhesive and
resins,
30. Leather tanneries,
21. Production and/or industrial use of paints, pigments lacquers,
varnishes, plastic and inks,
20. Production and/or industrial use of solvents
30. Leather tanneries

Chromium, Barium, Copper, Lead ,
Strontium, Vanedium, Zinc

No

Yes

Blacksmith Institute (IN-2018)

UP-209-2

Shivnagar Colony, Unnao

Shivnagar Colony, Unnao- 209862

Hazardous Waste

30. Leather tanneries

Chromium, Arsenic, Fluoride

No

Yes

Blacksmith Institute (IN-937)

UP-211-1

Hindustan Laboratories, UPSIDC,
Industrial Area, Naini, Allahabad

Hindustan Laboratories, UPSIDC, Industrial
Area, Naini, Allahabad-211008

Mixed (Industrial,
Habitation
settlement)
Industrial

Hazardous Waste

Not Known

Not Known

No

Yes

Blacksmith Institute (IN-2617)

UP-212-1
UP-212-2
UP-212-3

Ashapur Village, Fatehpur
Gudhrauly Village, Fatehpur
Ranipur Village, Fatehpur

Ashapur Village, Fatehpur- 212631
Gudhrauly Village, Fatehpur-212601
Ranipur Village, Fatehpur pincode-212641

Agricultural land
Agricultural land
Agricultural land

Hazardous Waste
Hazardous Waste
Hazardous Waste

37. Other (Mixed Industries)
37. Other (Mixed Industries)
37. Other (Mixed Industries)

Chromium
Chromium
Chromium

No
No
No

Yes
Yes
Yes

Blacksmith Institute (IN-2021)
Blacksmith Institute(IN-2022)
Blacksmith Institute (IN-2020)

UP-221-1

Babusarai, District Bhadohi

Babusarai, District Bhadohi-Uttar Pradesh 221314

Effluent,Hazardous
waste

37. Other(Carpet manufactiring)

Hexavalent Chromium, Chromium , Arsenic,
Cadmium

No

Yes

Blacksmith Institute (IN-1062)

UP-226-1

Chakar Village Chinhat, Lucknow

Chakhar village, Chinhat, Lucknow, Uttar
Pradesh-226028

Mixed (Industrial,
Habitation
settlement)
Agricultural land

Hazardous Waste

29. Production, andformulation of pesticides including stock-piles

Pesticides (isomers of HCH)

Yes

Yes

Kadam Coordinator
Information received through
Zonal Office of CPCB, Lucknow

UP-226-2

Sindauli, Chinhat, Lucknow

Sindauli, Chinhat, Lucknow, Uttar Pradesh226028

Industrial

Hazardous Waste

29. Production, andformulation of pesticides including stock-piles

Pesticides (isomers of HCH)

No

Yes

Blacksmith Institute (IN-941 )

254

255

256

260

261

262

Yes

Shivnathpura, Rania , (Kanpur Dehat)
Ramabai Ngar, Kanpur, Uttar Pradesh

253

259

No
Yes

UP-208-6
252

257
258

Major source of information (Institutions)
which have appointed the site as a
"Probably contaminated site"

CEE-Final Report on Lindane

Appendix J List of 320 probably contaminated sites (updated 21 December 2015)
State

Serial
number

263

Site ID

Site Name

Address

Land use (current)

UP-226-3

Uttardhauna, Chinhat Block, Lucknow

Uttardhauna, Chinhat Block, Lucknow-226028

Agricultural land

Hazardous Waste

29. Production, andformulation of pesticides including stock-piles

Pesticides (isomers of HCH)

Yes

Yes

Blacksmith Institute(IN-952)

UP-226-6

Dewa Road, Lucknow (Palhauri Village, Palhauri Village, Deva Road, Chinhat, Lucknow,
Deva Road, Chinhat, Lucknow)
Uttar Radesh-226028

Agriculture land

Hazardous Waste

29. Production, andformulation of pesticides including stock-piles

Pesticides (isomers of HCH)

Yes

Yes

List Of Hazardous Waste Contaminated
Dump Sites In The Country By CPCB.

UP-231-1

Renukoot (adj to M/s Aditya Birla
Chemical Industries(Formerly Kanoria
Chemical))

Renukoot (adj to M/s Aditya Birla Chemical
Water Bodies
Industries(Formerly Kanoria Chemical))-231217

Effluent, dump

29. Production, and formulation of pesticides including stock-piles
16. Production of caustic soda and chlorine

Mercury, Pesticides (HCH Isomers)

Yes

Yes #

Kadam Coordinator
Regional office UPPCB

UP-231-2

Chetwa, Meorpur block, District
Sonebhadra, Uttar Pradesh

Chetwa, Meorpur block, District Sonebhadra,
Uttar Pradesh -231208

Mixed (Waste
Effluent
land,Water bodies,
Industrial, Habitation
Settlement)

16. Production of caustic soda and chlorine,
11. Production of primary and secondary aluminium,
37. Other (Production of Carbon Black)

Mercury

No

Yes

Blacksmith Institute (IN-2100)

UP-231-5

Kunrwa, Jirgha Dandi, Sonebhadra
District, Uttar Pradesh

Kunrwa, Jirgha Dandi, Sonebhadra District,
Uttar Pradesh-231208

Habitation Settlement Any other (Ground
water)

Not known

Fluoride

No

Yes

Blacksmith Institute

UP-231-7

Murdhawa Industrial Area
P.O. Renukoot
Dist. Sonebhadra
Uttar Pradesh

Murdhawa Industrial Area, P.O. Renukoot, Dist. Mixed (Waste
Effluent, Air
Sonebhadra, Uttar Pradesh 231 217
land,Water bodies,
Industrial, Habitation
settlement)

16. Production of caustic soda and chlorine,
11. Production of primary and secondary aluminium,
37. Other (Production of Carbon Black)

Mercury

No

Yes

Blacksmith Institute(IN-2154)

UP-231-9

Singrauli Super Thermal Power Plant,
Singrauli
Jalapur Chooiya, Bijnor

Blacksmith Institute (IN-2104)

264

265

266

267

268

269
270

UP-246-2

Singrauli Super Thermal Power Plant, Singrauli

Industrial

Jalapur Chooiya, Bijnor district, Uttar Pradesh- Agriculture land
246701
Barnawa village, (Kinauni Village) Meerut
Waste land
District, , Uttar Pradesh, Bajaj Hindustan Sugar
Mill - Kinauni Road,Kinauni, Meerut, UP 250502

Type of
contamination "

"Industrial processes" which caused the contamination

Contaminants of Concern

Site Inspection
performed

Confirmed
site*

Air, Hazardous Waste

37. Other (Electricity generation )

Lead, Chromium, Cadmium, Mercury

No

Yes

Effluent

37. Other (Pulp and paper ,distillaries,Sugar Mill, iron industries)

Other

No

Yes

Blacksmith Institute (IN-1443)

Effluent, Hazardous
waste

32. Pulp & Paper Industry
37. Other (Distillery, food processing industry (dairy and sugar))

Chromium, Lead, Cadmium, Pesticides

Yes

Yes #

Kadam Environment Consultants

UP-250-1

Barnawa Village, Baghpat, District
Meerut

UP-250-2

Jaibheem Nagar, Ward No. 5, Meerut

Jaibheem Nagar, Ward No. 5, Meerut Pincode
250004

Mixed (Waste
land,Water bodies)

Effluent, Bio-medical
Waste

26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments
37. Other (Hospital)
24. Production of canvas and textiles

Lead, Mercury, Iron, Chromium, Cadmium.

Yes

Yes #

Blacksmith Institute (IN-1072)

UP-251-1

Chadenamal Village, Block Thana
Bhawan, District Muzaffarnagar

Chadenamal Village, Block Thana Bhawan,
District Muzaffarnagar-251001

Water bodies

Effluent

Chromium, Cadmium, Pesticides

No

Yes

Blacksmith Institute (IN-1272)

UP-251-1

Dabal Village, Muzaffarnagar

Dabal Village, Muzaffarnagar district, Uttar
Pradesh-251001

Habitation settlement Effluent

Chromium

No

Yes

Blacksmith Institute (IN-1556)

UP-283-1

Firozabad

Firozabad Uttar Pradesh -283203

Mixed (Industrial,
Habitation
settlement)

Effluent, Hazardous
waste

37. Other (Pulp and paper manufacturing work,Brewing &
malting,Chemical manufacturing general,Chemical Works: Organic
chemicals manufacturing works,Chemical Works: Inorganic chemicals
manufacturing works))
32. Pulp & Paper Industry
26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments,
12- Metal surface treatment, such as etching, staining, polishing,
galvanising, cleaning, degreasing, plating, etc.
37. Other (Glass Industries-manufacturing process)

Arsenic, Cadmium, Lead , Chromium, Other
heavy metals

Yes

Yes #

Kadam Coordinator
Regional office UPPCB
Blacksmith Institute(IN-2863)

UK-244-1

Kashipur area distt US Nagar

Kashipur area distt US Nagar Uttarakhand244713

Mixed (Industrial,
Habitation
settlement)

Not Known

Not Known

Not Known

No

Yes

Uttakhand Environment Protection &
Pollution Control Board
Ref.UEPPCB/HO/GEN-461/2013/5474-701
Dated 19.10.2013

UK-244-2

Moradabad Road , Kashipur Distt US
Nagar, Uttarakhand

Moradabad Road , Kashipur Distt US Nagar,
Uttarakhand-244713

Mixed (Industrial,
Habitation
settlement)

Not Known

Not Known

Not Known

No

Yes

Uttakhand Environment Protection &
Pollution Control Board
Ref.UEPPCB/HO/GEN-461/2013/5474-701
Dated 19.10.2013

UK-244-3

Ramnagar Industrial Area and its
adjoining area, Uttarakhand

Ramnagar Industrial Area and its adjoining
area, Uttarakhand-244715

Industrial

Not Known

Not Known

Not Known

No

Yes

Uttakhand Environment Protection &
Pollution Control Board
Ref.UEPPCB/HO/GEN-461/2013/5474-701
Dated 19.10.2013

UK-246-1

Jasodhar Industrial area, Distt pauri

Jasodhar Industrial area, Distt pauri-246149

Industrial

Not Known

Not Known

Not Known

No

Yes

Uttakhand Environment Protection &
Pollution Control Board
Ref.UEPPCB/HO/GEN-461/2013/5474-701
Dated 19.10.2013

UK-247-1

Village-Tansipur, Roorkee, Uttarakhand Village-Tansipur, Roorkee, Uttarakhand-247656 Water Body

Effluent

Not known

Cadmium, Chromium

No

Pending

Blacksmith Institute

UK-248-1

Selaqui Industrial Area, Dehradun,
Uttarakhand
Sansarpur Village, Chutmulpur Road,
Saharanpur, Uttarakhand

Selaqui Industrial Area, Dehradun, Uttarakhand Industrial
pincode 248197
Sansarpur Village, Chutmulpur Road,
Water Bodies
Saharanpur, Uttarakhand Pincode-247551

Air

Not known

Mercury

No

Pending

Blacksmith Institute

Effluent, Hazardous
waste

30. Leather tanneries

Chromium, Iron, Manganese, Copper, Lead,
Cadmium

No

Pending

Blacksmith Institute

UK-249-2

Ibrahimpur Village, Bhadarabad,
Haridwar District, Uttarakhand

Ibrahimpur Village, Bhadarabad, Haridwar
District, Uttarakhandl Pincode-249402

Effluent

24. Production of canvas and textiles
26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments

Copper, Chromium Total, Lead, Cadmium,
Iron, Manganese,

Yes

Pending

Blacksmith Institute

UK-263-1

Lalkaun Area distt Nanital, Uttarakhand Lalkaun Area distt Nanital, Uttarakhand-262402 Mixed (Industrial,
Effluent
Habitation settlement
, Agricultural)

32. Pulp & Paper Industry

Barium, Zinc, Dichloorbenzene,
Pentachloorphenol, VOCs
(Trichloroethane,Trichloormethane)

No

Yes

Uttakhand Environment Protection &
Pollution Control Board
Ref.UEPPCB/HO/GEN-461/2013/5474-701
Dated 19.10.2013

271

272

273

274

275

276

277

Uttarakhand

278

279

280
281

UK-249-1
282

283

284

Major source of information (Institutions)
which have appointed the site as a
"Probably contaminated site"

Water Bodies

Appendix J List of 320 probably contaminated sites (updated 21 December 2015)
State

Serial
number

Site ID

WB-700-1

Site Name

Address

Land use (current)

Type of
contamination "

"Industrial processes" which caused the contamination

Contaminants of Concern

Hindustan Heavy Chemicals, Kardah

19,BT ROAD,KHARDAH,KOLKATA-700116

Not known

Effluent

16. Production of caustic sods and chlorine

Chromium

Site Inspection
performed
Yes **

Confirmed
site*
Yes

No

Yes

List Of Hazardous Waste Contaminated
Dump Sites In The Country By CPCB – site
no. 27
CPCB & SPCB

Yes

Yes #

Blacksmith Institute

Yes

Yes

List Of Hazardous Waste Contaminated
Dump Sites In The Country By CPCB
(Ten priority sites List) and WBPCB – site
no. 24

13. Production of iron and steel including other ferrous alloys (electric
Chromium
furnaces; steel rolling and finishing mills; Coke oven and by product plant)

No

Pending

Blacksmith Institute (IN-27)

Hazardous waste

37. Other (Chrome salts manufacturing)

Aromatic Hydrocarbons

No

Yes

List Of Hazardous Waste Contaminated
Dump Sites In The Country By CPCB
NPC Report 2007 – 1 out 7 sites for site no.
25

Industrial

Not known

Not known

Chromium

No

Yes

List Provided by WBPCB

Industrial

Not known

Not known

Chromium

No

Yes

List Provided by WBPCB

Industrial

Not known

Not known

Chromium

No

Yes

List Provided by WBPCB

Industrial

Not known

Not known

Chromium

No

Yes

List Provided by WBPCB

Industrial

Not known

Not known

Chromium

No

Yes

List Provided by WBPCB

Misrilall Mines, Baidyabati, Delhi Road, SH13,
Dist-Hooghly-712201
Shree Krishna Timber, Baidyabati, Delhi Road,
SH13, Dist-Hooghly-712201

Industrial

Not known

Not known

Chromium

No

Yes

List Provided by WBPCB

Industrial

Not known

Not known

Chromium

No

Yes

List Provided by WBPCB

Sheela Foam, Baidyabati, Delhi Road, SH13,
Dist-Hooghly-712201
Sasmalpara Abandoned Dump, Baidyabati,
Delhi Road, SH13, Dist-Hooghly-712201

Industrial

Not known

Not known

Chromium

No

Yes

List Provided by WBPCB

Industrial

Not known

Not known

Chromium

No

Yes

List Provided by WBPCB

Not known

Not known

Chromium

No

Yes

List Provided by WBPCB

Hazardous Waste

33. Disposal of barrels containers used for handling of hazardous wastes
chemicals

Aromatic Hydrocarbon

Yes

Yes

List Of Hazardous Waste Contaminated
Dump Sites In The Country By CPCB - – 2
out 7 sites for site no. 25

285
286

WB-700-7

Dhapa Disposal Site, Kolkata

Dhapa Disposal Site, Kolkata-700105

Other (Dump site)

Municipal Solid waste 37. Other (Landfill, MSV)

WB-701-2

Tiljala, Picnic Gardens, Kolkata

Tiljala, Picnic Gardens, Kolkata-700039

Mixed ( Industrial,
Habitation
Settlement)

Hazardous Waste

9. Secondary production of lead

WB-711-1

Nibra Indusrial Area,Howrah, West
Bengal

Nibra Indusrial Area,Howrah, West Bengal711409

Mixed:
Industrial,Habitation
settlement)

Hazardous Waste

33. Disposal of barrels containers used for handling of hazardous wastes
chemicals.
37. Others (Not Specified)

WB-711-2

Howrah, West Bengal

Howrah, West Bengal-711101

Industrial

Hazardous Waste

WB-712-1

Near Ghosh and Sarkar Weigh Bridge,
Village Simla/Madpur, District-Hoogli

Near Ghosh and Sarkar Weigh Bridge, Village
Simla/Madpur, District-Hoogli-712201

Industrial

WB-712-10

Private Approach Road South of
Nezone Tubes, Chakduni, Delhi Road,
SH13, Dist-Hooghly
BalajiTechnomech,Chakduni, Delhi
Road, SH13, Dist-Hooghly
Shentracon Chemicals,Mollaber Delhi
Road, SH13, Dist-Hooghly
Om Forging, Bangihati, Delhi Road,
SH13, Dist-Hooghly
Hooghly Alloy & Steel,
DakshinRajyadharpur, Delhi Road,
SH13, Dist-Hooghly
Misrilall Mines, Baidyabati, Delhi Road,
SH13, Dist-Hooghly
Shree Krishna Timber, Baidyabati, Delhi
Road, SH13, Dist-Hooghly

Private Approach Road South of Nezone Tubes,
Chakduni, Delhi Road, SH13, Dist-Hooghly712201
BalajiTechnomech,Chakduni, Delhi Road, SH13,
Dist-Hooghly-712201
Shentracon Chemicals,Mollaber Delhi Road,
SH13, Dist-Hooghly-712201
Om Forging, Bangihati, Delhi Road, SH13, DistHooghly-712201
Hooghly Alloy & Steel, DakshinRajyadharpur,
Delhi Road, SH13, Dist-Hooghly-712201

287

288

289

Nitrate, Phenolic Compounds , Lead, Heavy
Metal, Chromium
Chromium

Mercury, Zinc Lead, Chromium, Nickel,
Cadmium, Copper, PAH, TPH, BTEX

290

291
292
293
294

WB-712-11
WB-712-12
WB-712-13
WB-712-14

295
296

WB-712-15
WB-712-16

297
298

WB-712-17
WB-712-18

299
WB-712-19
300
WB-712-2

301

Sheela Foam, Baidyabati, Delhi Road,
SH13, Dist-Hooghly
Sasmalpara Abandoned Dump,
Baidyabati, Delhi Road, SH13, DistHooghly
DipendraSasmal’s House Approach
Road, Baidyabati, Delhi Road, SH13,
Dist-Hooghly
Delhi Road, Near Shivang Trexium Pvt.
Ltd. & Shree Balaji Veneers Pvt. Ltd.
Netaji More, Dist. Hooghli (HW site 3 in
NPC report from 2006)

Major source of information (Institutions)
which have appointed the site as a
"Probably contaminated site"

DipendraSasmal’s House Approach Road,
Industrial
Baidyabati, Delhi Road, SH13, Dist-Hooghly712201
Delhi Road, Near Shivang Trexium Pvt. Ltd. &
Other (Dump site)
Shree Balaji Veneers Pvt. Ltd. Netaji More, Dist.
Hooghli (HW site 3 in NPC report from 2006)712201

CPCB and WBPCB

WB-712-20

Padmabati Colony Abandoned Dump
1, Baidyabati, Delhi Road, SH13, DistHooghly
Padmabati Colony Abandoned Dump
2, Baidyabati, Delhi Road, SH13, DistHooghly
Sada Shiv Shakti Exim
Baidyabati, Dist-Hooghly
Opp-Zenith Timbers

Padmabati Colony Abandoned Dump 1,
Industrial
Baidyabati, Delhi Road, SH13, Dist-Hooghly712201
Padmabati Colony Abandoned Dump 2,
Other (Dump site)
Baidyabati, Delhi Road, SH13, Dist-Hooghly712201
Sada Shiv Shakti Exim, Baidyabati, DistIndustrial
Hooghly, Opp-Zenith Timbers, F22West Bengal712201

Not known

Not known

Fluoride, Cyanide

No

Yes

List Provided by WBPCB

Not known

Not known

Hexavalent Chromium, Chromium, Copper ,
Iron, Lead

No

Yes

List Provided by WBPCB

Not known

Not known

Heavy Metals, Hexavalent Chromium,
Chromium, Nitrate

No

Yes

List Provided by WBPCB

WB-712-23

Bhola Baba Corrugated Box, Bighati,
Delhi Road, SH13, Dist-Hooghly

Bhola Baba Corrugated Box, Bighati, Delhi
Road, SH13, Dist-Hooghly

Industrial

Not known

Not known

Heavy Metals, Hexavalent Chromium,
Chromium

No

Yes

List Provided by WBPCB

WB-712-24

Steel Cracker Unit II, Bighati, Delhi
Road, SH13, Dist-Hooghly
Sonar Bangla Hindu Hotel, Bighati,
Delhi Road, SH13, Dist-Hooghly

Steel Cracker Unit II, Bighati, Delhi Road, SH13,
Dist-Hooghly-712201
Sonar Bangla Hindu Hotel, Bighati, Delhi Road,
SH13, Dist-Hooghly-712201

Industrial

Not known

Not known

Cadmium

No

Yes

List Provided by WBPCB

Industrial

Not known

Not known

Cadmium, Lead

No

Yes

List Provided by WBPCB

Appayan Hotel Dump, Bighati, Delhi
Road, SH13, Dist-Hooghly
Indotan Chemicals, Garji, Delhi Road,
SH13, Dist-Hooghly
Near minu weigh bridge, Delhi Road
(100 mt from Netaji More) Near
Dhaba, Dist. Hooghli

Appayan Hotel Dump, Bighati, Delhi Road,
SH13, Dist-Hooghly-712201
Indotan Chemicals, Garji, Delhi Road, SH13,
Dist-Hooghly-712201
Near minu weigh bridge, Delhi Road (100 mt
from Netaji More) Near Dhaba, Dist. Hooghli712201

Other (Dump site)

Not known

Not known

Lead , Cadmium

No

Yes

List Provided by WBPCB

Industrial

Not known

Not known

Lead

No

Yes

List Provided by WBPCB

Commercial

Hazardous Waste

33. Disposal of barrels containers used for handling of hazardous wastes
chemicals

Heavy Metals

Yes

Yes

List Of Hazardous Waste Contaminated
Dump Sites In The Country By CPCB - – 3
out 7 sites for site no. 25

302
WB-712-21
303
WB-712-22

West Bengal

304

305
306

WB-712-25
307
308
309

WB-712-26
WB-712-27
WB-712-3

310
CPCB and WBPCB

Appendix J List of 320 probably contaminated sites (updated 21 December 2015)
State

Serial
number

Site ID

WB-712-4

Site Name

Address

Land use (current)

Near Zenith Timber products, Near
Netaji More, Dist. Hooghli

Near Zenith Timber products, Near Netaji More, Industrial
Dist. Hooghli-712201

Type of
contamination "

"Industrial processes" which caused the contamination

Contaminants of Concern

Hazardous waste

37. Other (Chrome salts manufacturing)

Chromium

Site Inspection
performed
No

Confirmed
site*
Yes

Major source of information (Institutions)
which have appointed the site as a
"Probably contaminated site"
List Of Hazardous Waste Contaminated
Dump Sites In The Country By CPCB - – 4
out 7 sites for site no. 25

311
NPC Report 2010

WB-712-5

Near Pashupati Seong and East India
Flour Mills, Delhi Road, Dist. Hooghli

Near Pashupati Seong and East India Flour
Mills, Delhi Road, Dist. Hooghli-712201

Indusrial

Hazardous waste

37. Other (Chrome salts manufacturing)

Chromium

No

Yes

List Of Hazardous Waste Contaminated
Dump Sites In The Country By CPCB - – 5
out 7 sites for site no. 25

312
NPC Report 2011

WB-712-6

Ashalata Brick field, Near Indotan
Industries, Hooghli

Ashalata Brick field, Near Indotan Industries,
Hooghli-712201

Industrial

Hazardous waste

37. Other (Chrome salts manufacturing)

Chromium

No

Yes

List Of Hazardous Waste Contaminated
Dump Sites In The Country By CPCB - – 6
out 7 sites for site no. 25:
NPC Report 2012

WB-712-7

Near M/s Shivam Gases Ltd., Chakundi Near M/s Shivam Gases Ltd., Chakundi
Industries Area, Dankuni Hooghli.
Industries Area, Dankuni Hooghli.-712310

Industrial

Hazardous waste

37. Other (Chrome salts manufacturing)

Chromium

No

Yes

List Of Hazardous Waste Contaminated
Dump Sites In The Country By CPCB - – 7
out 7 sites for site no. 25;
NPC Report 2013

WB-712-8

Calcutta Chemical Products,Dankuni

Calcutta Chemical Products,Dankuni Durgapur Commercial
road,vill.-Dankuni,Dist.-Hoogly-712310

Hazardous waste

16. Production of caustic sods and chlorine

Chromium

Yes **

Yes

List Of Hazardous Waste Contaminated
Dump Sites In The Country By CPCB – site
no. 28; CPCB & SPCB

WB-712-9

Bandel Thermal Power Station (BTPS),
Hooghly District, West Bengal

Bandel Thermal Power Station (BTPS), Hooghly
District, West Bengal-712123

Industrial

Hazardous Waste

37. Other (Thermal power plant)

Pesticides

No

Pending

Blacksmith Institute (IN-2304)

WB-713-1

Durgapur Chemicals Limited

Durgapur, West Bengal-713201

Industrial

Hazardous waste

16. Production of caustic sods and chlorine

Chromium

Yes **

Yes

WB-713-2

Durgapur Nepthelene, Durgapur

Durgapur Napthelene,WEST BENGAL-713201

Industrial

Hazardous Waste

16. Production of caustic sods and chlorine

Chromium

Yes **

Yes

List Of Hazardous Waste Contaminated
Dump Sites In The Country By CPCB – site
no. 26
List Of Hazardous Waste Contaminated
Dump Sites In The Country By CPCB – site
no. 30; CPCB & SPCB

WB-721-1

Belda Chemicals,Belda

Belda Chemicals, vill.-Kharagpur (Mednipur)
West Bengal-721301

Industrial

Hazardous Waste

16. Production of caustic sods and chlorine

Chromium

Yes **

Yes

List Of Hazardous Waste Contaminated
Dump Sites In The Country By CPCB – site
no. 29; CPCB & SPCB

WB-721-2

Kolaghat thermal power plant,
Midapore district, West Bengal

Kolaghat thermal power plant, Midnapore
district, West Bengal-721301

Industrial

Hazardous Waste

37. Other (Thermal power plant)

Uranium, Cadmium, Zinc, Rubidium,
Strontium, Zirconium, Lead, Barium,
Scandium

Pending

Blacksmith Institute(IN-2303)

313

314

315

316

317

318

319

320

": According to definition from MoEF
*: by SPCB, CPCB as a probably contaminated sites or SI has been performed by COWI
**: But not included in the list with 100 sites (additional Site Inspectrion)
#: Site Inspection has been performed in Task 4 (Approved by MoEF)

No

Inventory and Mapping of Probably Contaminated Sites in India. Final Summary Report

Appendix B Screening and Response Levels

http://projects.cowiportal.com/ps/A019251/Documents/3 Project documents/Reports/Final Summary Report Aug 2016/Inventory Final Summary Report Dec 2016.docx

Screening and Response levels

Chemical Name

Chemical Groups

Hazardous
waste
levels
(levels
Schedule
Response
II, HW
levels
Rules,
(Dutch
1)
2008)
Intervention
levels) 2)

Groundwater for drinking water
(Screening levels) 4)

Soil (Screening and Response Levels)

Screening levels
Soil Quality Guidelines for the Protection of
Environmental and Human Health 3)

Agricultural

Residential/- Commerparkland
cial

Industrial

Indian
Standard for
Drinking
Water *
(Maximum
acceptable
concentration)

Surface water Quality (Screening levels)

Guidelines
The Environment (Protection) Rules, 1986
for
WHO
Schedule VI General standards for discharge of
Canadian guidelines
environmental pollutants
Drinking for Drinking
Water
water
Inland
Marine
Quality
Public
Land for
surface
coastal
sewers
irrigation
water
areas
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l

1,1,1-Trichloroethane (TCA)

Halogenated aliphatic compounds

mg/kg
5000

mg/kg
15

mg/kg
0,1

mg/kg
5

mg/kg
50

mg/kg
50

mg/l
-

1,1,2,2- Tetrachloroethene (PCE)

Halogenated aliphatic compounds

5000

8,8

0,1

0,2

0,5

0,6

-

1,1,2,2-Tetrachlorethane

Halogenated aliphatic compounds

5000

0,1

5

50

50

-

1,1,2-Trichloroethane

Halogenated aliphatic compounds

5000

10

0,1

5

50

50

-

-

1,1,2-Trichloroethene (TCE)

Halogenated aliphatic compounds

5000

2,5

0,01

0,01

0,01

0,01

-

0.005

-

-

0.03

0,04

-

1,1-Dichloroethane

Halogenated aliphatic compounds

5000

15

0,1

5

50

50

-

-

-

1,1-Dichloroethene

Halogenated aliphatic compounds

5000

0,3

0,1

5

50

50

-

0.014

-

1,2,3,4-Tetrachlorobenzene

Halogenated aromatic compounds

50

2,2

0,05

2

10

10

-

-

-

1,2,3,5-Tetrachlorobenzene

Halogenated aromatic compounds

50

2,2

0,05

2

10

10

-

-

-

1,2,3-Trichlorobenzene

Halogenated aromatic compounds

50

11

0,05

2

10

10

-

-

-

1,2,4,5-Tetrachlorobenzene

Halogenated aromatic compounds

50

2,2

0,05

2

10

10

-

-

-

1,2,4-Trichlorobenzene

Halogenated aromatic compounds

50

11

0,05

2

10

10

-

-

1,2-Dichlorobenzene

50

19

0,1

1

10

10

-

-

1

-

1,2-Dichloroethane

Halogenated aromatic compounds
Halogenated aliphatic compounds

5000

6,4

0,1

5

50

50

0,003

0.005

0,003

-

1,2-Dichloroethene

Halogenated aliphatic compounds

5000

1

0,1

5

50

50

-

-

0,05

-

1,2-Dichloropropane

Halogenated aliphatic compounds

5000

2

0,1

5

50

50

-

-

0,04

-

1,2-Dichloropropene (cis and trans)

Halogenated aliphatic compounds

5000

0,1

5

50

50

-

-

-

1,3,5-Trichlorobenzene

Halogenated aromatic compounds

50

0,05

2

10

10

-

-

-

1,3-Dichlorobenzene

Halogenated aromatic compounds

50

0,1

1

10

10

-

-

-

1,4-Dichlorobenzene

Halogenated aromatic compounds

50

0,1

1

10

10

-

0.005

0,3

-

-

-

-

-

-

-

0,05

2,3,4,6-Tetrachlorophenol

Halogenated aromatic compounds

50

0,05

0,5

5

5

-

0.1

2,4,6-Trichlorophenol

Halogenated aromatic compounds

50

0,05

0,5

5

5

-

0.005

Halogenated aromatic compounds
2,4-Dichlorophenoxyacetic acid (2,4-D) Pesticides (Phenoxy herbicide)

50

0,05

0,5

5

5

-

0.9

-

-

-

-

-

0,03

-

1,4-Dioxane

2,4-Dichlorophenol

-

-

0,2

-

0,03

-

3-Iodo-2-propynyl butyl carbamate

Pesticides, Carbamate

-

-

-

-

-

-

-

-

Acenaphthene

Polycyclic aromatic hydrocarbons (PAH)

-

0.1 ¤

1¤

10 ¤

10 ¤

-

-

-

Acenaphthylene

Polycyclic aromatic hydrocarbons (PAH)

-

0.1 ¤

1¤

10 ¤

10 ¤

-

-

-

Acridine

Polycyclic aromatic hydrocarbons (PAH)

-

0.1 ¤

1¤

10 ¤

10 ¤

-

-

Aldicarb

Pesticides, Carbamate

-

-

-

-

-

-

0.009

0,01

Aldrin

Pesticides, Organochlorine
Non-halogenated aliphatic compounds

0,00003

Aliphatics nonchlorinated (each)
Aluminium

Metal

Ammonia (total)

Inorganic

Ammonia (un-ionized)

Inorganic

Aniline

Organic

Anthracene

0,32

-

-

-

-

-

0.00003

0.0007

-

0,3

-

-

-

-

-

-

-

-

-

-

0.03

-

-

20000

-

-

-

-

0,5

-

5

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Polycyclic aromatic hydrocarbons (PAH)

50

0.1 ¤

1¤

10 ¤

10 ¤

-

-

Antimony (metallic)

Inorganic

50

22

20

20

40

40

0.006

0,02

Arsenic

Metal

0.01

0,01

Asbestos

50

50

50 (76)!

12

12

12

12

5000

100

-

-

-

-

0,01

-

0,71

-

-

-

-

0.002
0.7

-

-

Longterm in
Freshwater
µg/L
-

0,02

Canadian
Water Quality
Guidelines for
the Protection
of Aquatic Life

-

Canadian
Water Quality
Guidelines for
the Protection
of Agriculture
Irrigation/Livestock
µg/L
-

-

-

110

-

-

-

-

-

-

-

-

-

-

-

21

-/50

-

-

-

-

-

-

-

-

-

-

1,8

-

-

-

-

-

-

-

8

-

-

-

-

-

-

-

24

-

-

-

0,7

-

-

-

100

-/5

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

150

-

-

-

26

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

1,9

-

-

-

5,8

-

-

-

-

-

-

-

4,4

-

-

-

1

54,9/11

-

-

0.004

-

-

-

-

-

-

-

Variable

5000/5000

5

Table

-

-

-

19

-

-

-

2,2

-

-

-

0,012

-

-

-

-

-

-

-

0,2

0,2

0,2

0,2

5

100/25

-

-

-

-

-

1,8

10/5
-

Atrazine

Pesticides, Triazine

Barium

Inorganic

20000

-

750

500

2000

2000

-

-

-

-

-

Benzene

Monocyclic aromatic compounds

50

1.1

0.05 ¤

0.5 ¤

5¤

5¤

0.005

0,01*

-

0,01*

0,01*

370

-

Benzo(a)anthracen

Polycyclic aromatic hydrocarbons (PAH)

50

0.1 ¤

1¤

10 ¤

10 ¤

-

-

-

-

-

0,018

-

0.005

0,002

1.0

0,7

-

-

Screening and Response levels

Chemical Name

Chemical Groups

Hazardous
waste
levels
(levels
Schedule
Response
II, HW
levels
Rules,
(Dutch
1)
2008)
Intervention
levels) 2)
mg/kg

Screening levels
Soil Quality Guidelines for the Protection of
Environmental and Human Health 3)

Agricultural

Residential/- Commerparkland
cial

Industrial

Indian
Standard for
Drinking
Water *
(Maximum
acceptable
concentration)

Guidelines
The Environment (Protection) Rules, 1986
for
WHO
Schedule VI General standards for discharge of
Canadian guidelines
environmental pollutants
Drinking for Drinking
Water
water
Inland
Marine
Quality
Public
Land for
surface
coastal
sewers
irrigation
water
areas
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l

mg/kg

mg/kg

mg/kg

mg/kg

Polycyclic aromatic hydrocarbons (PAH)

50

0.1 ¤

1¤

10 ¤

10 ¤

0.00001

-

Benzo(b)fluoranthene

Polycyclic aromatic hydrocarbons (PAH)

-

0.1 ¤

1¤

10 ¤

10 ¤

-

-

Benzo(k)fluoranthene

Polycyclic aromatic hydrocarbons (PAH)

50

0.1 ¤

1¤

10 ¤

10 ¤

-

-

Beryllium

Inorganic

50

4

4

8

8

-

-

Boron

Inorganic
Pesticides

-

2

-

-

-

5.0

-

Bromacil

-

-

-

-

-

-

-

Bromoxynil

Pesticides, Benzonitrile

-

-

-

-

-

0.005

Cadmium

Metal

1,4

10

22

22

0.003

Calcium

Inorganic

-

-

-

-

-

75

-

-

-

-

-

-

-

-

-

-

13

mg/l

Surface water Quality (Screening levels)

Benzo(a)pyrene

50

mg/kg

Groundwater for drinking water
(Screening levels) 4)

Soil (Screening and Response Levels)

0,5

0,015

-

-

-

-

-

-

-

-

-

-

-

-

-

1,500μg/L
or
1.5mg/L

100/100
Variable5000/5000

-

-

5

0,2/1100

-

-

-

5

0,33/11

0.005

2

1

-

2

Equation

5,1/80

-

-

-

-

-

-/1000000

-

-

-

-

1,3

-/13

0.01

-

0.01

0.01

0,2

-/1100

-

-

-

1,8

-/45

-

-

-

-

0.006µg/L
120,000
or 120 mg/L

Variable/-

-

-

0,18

5.8 (other
crops)/170
-/24

Pesticides

-

0,45

Carbofuran

Pesticides, Carbamate

-

0,017

-

-

-

-

0.09

-

Chlordane

Pesticides, Organochlorine

50

4

-

-

-

-

-

-

Chloride

Inorganic
Pesticides

-

-

-

-

-

-

-

-

-

-

-

-

Chlorpyrifos

Pesticides, Organophosphorus

-

-

-

-

Metal

-

-

64

64

87

87

Chromium, hexavalent (Cr(VI))

Metal

50

50 (78)!

0,4

0,4

1,4

1,4

Chromium, trivalent (Cr(III))

Metal

5000

180

Chrysene

Polycyclic aromatic hydrocarbons (PAH)

Cobalt

Inorganic
Biological

Coliforms, fecal (Escherichia coli)
Coliforms, total

5000

0,03
0.05

0.09

0,03

-

-

-

0,002

0.05

0,05

2

2

-

2

-

-

-

0,1

2

-

1

1

8/50

-

-

8,9

4,9/50

-

-

-

-

-

-

-

50/1000

-

-

-

-

-

-

0.1 ¤

1¤

10 ¤

10 ¤

-

-

40

50

300

300

-

-

-

-

-

-

-

-

-

-

-

-

-

-

100 per 100
mL/-

-

-

-

-

-

-

-

-

-

1000 per 100
mL

-

-

-

-

-

Narrative

-

-

-

-

-

-

-

50
5000

190

Colour

Physical

-

-

-

-

-

Conductivity

Physical

-

2 dS/m

2 dS/m

4 dS/m

4 dS/m

Copper

Metal

63

63

91

91

Cyanazine

Pesticides, Triazine

-

-

-

-

Cyanide

Inorganic

50

0,9

0,9

8

8

Cyanobacteria

Biological

-

-

-

-

Debris

Physical
Pesticides

-

-

-

Deltamethrin

-

-

-

Di(2-ethylhexyl) phthalate

Phthalate esters

-

-

Di-n-butyl phthalate

Phthalate esters

-

-

Di-n-octyl phthalate

Phthalate esters

-

Dibenz(a,h)anthracene

Polycyclic aromatic
hydrocarbons
Halogenated
aliphatic
compounds(PAH)
Halogenated methanes

Dicamba
DDT Total (Dichloro diphenyl
trichloroethane; 2,2-Bis(pchlorophenyl)-1,1,1-trichloroethane)

Pesticides, Aromatic Carboxylic Acid
Pesticides, Organochlorine

-/7

-

-

Biological

Dibromochloromethane

µg/L

-

Pesticides, Carbamate

Chromium (total)

Irrigation/Livestock

-

Captan

Chlorothalonil

Longterm in
Freshwater
µg/L

Canadian
Water Quality
Guidelines for
the Protection
of Agriculture

-

Carbaryl

250

Canadian
Water Quality
Guidelines for
the Protection
of Aquatic Life

5000

190

50

5 Hazen Units

-

2

3

3

-

3

Equation

Variable/variabl
e

0.01

0,0006

-

-

-

-

2

0,5/10

0.05

0.2

0,07

0,2

2

0,2

0,2

5 (as free CN)

-/-

-

-

0.0015

-

-

-

-

-/-

-

-

-

-

-

-

-

-

-/-

-

-

-

-

-

-

-

0,0004

-/2.5

-

-

-

-

-

-

-

-

16

-/-

-

-

-

-

-

-

-

-

19

-/-

-

-

-

-

-

-

-

-

-

-

-/-

-

-

-

-/-

-

-

-

-/100

-

-

10

0,006/122

10*)

10*)

0.001

-/30

0.05

-

0.1 ¤

1¤

10 ¤

10 ¤

-

-

-

5000

-

-

-

-

0.1

-

-

-

-

-

-

-

-

-

-

0,7

0,7

12

12

10*)

-

50

1,7

0,001

-

0,001

Screening and Response levels

Chemical Name

Chemical Groups

DDD (Dichloro diphenyl dichloroethane, Pesticides, Organochlorine
2,2-Bis (p-chlorophenyl)-1,1dichloroethane)
DDE (Dichloro diphenyl ethylene, 1,1- Pesticides, Organochlorine
Dichloro-2,2-bis(p-chlorophenyl)ethene)
DDT (Dichloro diphenyl trichloroethane; Pesticides, Organochlorine
2,2-Bis(p-chlorophenyl)-1,1,1trichloroethane)
Halogenated aliphatic compounds,
Dichlorobromomethane

Halogenated methanes

Dichloromethane (Methylene chloride) Halogenated aliphatic compounds
Dichlorophenols

Hazardous
waste
levels
(levels
Schedule
Response
II, HW
levels
Rules,
(Dutch
1)
2008)
Intervention
levels) 2)

Groundwater for drinking water
(Screening levels) 4)

Soil (Screening and Response Levels)

Screening levels
Soil Quality Guidelines for the Protection of
Environmental and Human Health 3)

Agricultural

Residential/- Commerparkland
cial

Industrial

Indian
Standard for
Drinking
Water *
(Maximum
acceptable
concentration)

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/l

50

34

-

-

-

-

0,001

50

50

2,3

1,7

5000

-

-

-

-

0,001

Surface water Quality (Screening levels)

Guidelines
The Environment (Protection) Rules, 1986
for
WHO
Schedule VI General standards for discharge of
Canadian guidelines
environmental pollutants
Drinking for Drinking
Water
water
Inland
Marine
Quality
Public
Land for
surface
coastal
sewers
irrigation
water
areas
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
-

-

-

-

-

-

0,001

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-/100

-

-

98,1

-/50

-

-

-

0,2

-

-

6,1

-

-

1,5

-

-

-

-

-

-

-

-

1600

2 000/-

-

-

6,2

-/3

-

-

0,05

16/150

-

-

Narrative

-

-

-

-

-

0,001

0,001
-

0,1

5

50

50

-

0.05

22

0,05

0,5

5

5

-

0.9

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

0.00003

-

Pesticides

Dieldrin
Diethylene glycol

Pesticides, Organochlorine
Glycols

Diisopropanolamine

Organic

Dimethoate
Dinoseb

Pesticides, Organophosphorus
Pesticides

Dissolved gas supersaturation
Dissolved oxygen
Endosulfan

Pesticides, Organochlorine

50

4

-

-

-

-

Endrin

50

-

-

-

-

-

Ethylbenzene

Pesticides, Organochlorine
Monocyclic aromatic compounds

20000

110

Ethylene glycol

Glycols

Fluoranthene
Fluorene

50

-

0,02

0.00003

-

-

-

-

-

-

-

-

-

-

-

180

180

180

180

-

-

-

5000

-

-

-

-

-

-

-

-

-

-

-

-

0.01

-

Physical

-

-

-

-

-

-

-

-

Inorganic

-

-

-

-

-

-

-

0.0004

0,006

-

-

-

10*)

10*)

0,003

-

-

-

-

0.0023

-

0,3

-

-

-

90

-/2.4

-

-

192 000

-

-

-

0,04

-

-

-

3

-

-

-

-

-

2

15

-

15

120

1000/variable

-

-

800

-/280

-

-

0.01

-/3

-

-

-

-/0.52

-

-

1,3

No data

-

-

0,01

-/4

-

-

-

-

-

-

-

-

-

-

0,23

-

-

-

No data

-

5

50

50

-

960

960

960

-

-

Polycyclic aromatic hydrocarbons (PAH)

50

0.1 ¤

1¤

10 ¤

10 ¤

-

-

Polycyclic aromatic hydrocarbons (PAH)

-

0.1 ¤

1¤

10 ¤

10 ¤

-

-

5000

-

-

-

-

Fluoride

Inorganic

5000

200

400

2000

2000

Glyphosate

Pesticides, Organophosphorus

5000

-

-

-

-

0.28

-

Heptachlor

Pesticides, Organochlorine

50

4

-

-

-

-

-

-

-

Hexachlorobenzene

50

2

0,05

2

10

10

-

-

1.5

1,5

Hydrazine(s)

5000

Imidacloprid

-

-

-

-

-

-

-

50

0.1 ¤

1¤

10 ¤

10 ¤

-

-

-

Hexachlorobutadiene

Halogenated aromatic compounds
Halogenated aliphatic compounds

-

-

-

-

-

-

Hexachlorocyclohexane (HCH)

Pesticides, Organochlorine

50

-

0,01

-

-

-

-

-

Hexachlorocyclohexane (alfa HCH)

Pesticides, Organochlorine

-

17

-

-

-

-

-

-

Hexachlorocyclohexane (beta HCH)

Pesticides, Organochlorine

-

1,6

Hexachlorocyclohexane (delta HCH)

Pesticides, Organochlorine

-

Indeno(1,2,3-c,d)pyrene

Polycyclic aromatic hydrocarbons (PAH)

Iron

Inorganic

Lead

Metal

Lindane (gamma HCH)
Linuron

Pesticides, Organochlorine
Pesticides

Lithium

Inorganic

5000

530

50

1,2

-

10*)

0.1

5000

0,18/9

0,0006

960

1.0

-

-

-

Fluorine

µg/L

-

3,9

Didecyl dimethyl ammonium chloride

Irrigation/Livestock

-

50

Diclofop-methyl

Longterm in
Freshwater
µg/L

Canadian
Water Quality
Guidelines for
the Protection
of Agriculture

0,001

5000

Chlorinated phenols
Pesticides

Canadian
Water Quality
Guidelines for
the Protection
of Aquatic Life

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

0.3

3

3

-

3

300

5000/'-

70

140

260

600

0.01

0.01

0,1

1

-

2

Equation

200/100

0.002

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

7

0,071/-

-

-

-

-

-

-

-

-

-

-

-

2500/-

Screening and Response levels

Chemical Name

Chemical Groups

Hazardous
waste
levels
(levels
Schedule
Response
II, HW
levels
Rules,
(Dutch
1)
2008)
Intervention
levels) 2)
mg/kg

Malathione

Pesticide, Organophosphorus

Manganese

Inorganic
Metal

Mercury (inorganic)
Methoprene
Methyl tertiary-butyl ether (MTBE)
MCPA (Methylchlorophenoxyacetic acid
(4-Chloro-2-methyl phenoxy acetic acid;
2-Methyl-4-chloro phenoxy acetic acid)

Aliphatic ether
Pesticides

Screening levels
Soil Quality Guidelines for the Protection of
Environmental and Human Health 3)

Agricultural

Residential/- Commerparkland
cial

Industrial

Indian
Standard for
Drinking
Water *
(Maximum
acceptable
concentration)

mg/kg

mg/kg

mg/kg

mg/kg

mg/l

5000

-

-

-

-

0.19

-

-

-

-

-

0.1
0.001

50

mg/kg

Groundwater for drinking water
(Screening levels) 4)

Soil (Screening and Response Levels)

Guidelines
The Environment (Protection) Rules, 1986
for
WHO
Schedule VI General standards for discharge of
Canadian guidelines
environmental pollutants
Drinking for Drinking
Water
water
Inland
Marine
Quality
Public
Land for
surface
coastal
sewers
irrigation
water
areas
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
0.19

-

0,01

-

-

-

0.090,026
(Target
Organism

-

-

-

-

-

-

-

-

-

-

-

10 000

-

-

-

-

-

0.1
-

-

-

-

2,6

0,025/25

-

4

-

50

-

-

-

-

0.05

-

-

-

-

-

0.08

5

10

40

40

-

-

-

-

-

0,1

1

10

10

-

-

-

-

Molybdenum

Inorganic

5000

Monobromomethane

Halogenated aliphatic compounds

5000

Monochlorobenzene

Halogenated aromatic compounds

50

Monochloromethane

Halogenated aliphatic compounds

5000

Monochlorophenols

Chlorinated phenols

50

Naphthalene

Polycyclic aromatic hydrocarbons (PAH)

50

Nickel

Metal
Inorganic nitrogen compounds

Aliphatic hydrocarbon

-

0,01

-

n-hexane

200/-

-

-

Nutrients

-

0,01

-

Nonylphenol and its ethoxylates

2

-

5000

Nonylphenol and its ethoxylates

-

0.001

Pesticide, Organophosphorus

Inorganic nitrogen compounds

2

-

Methylparathion

Nitrate + Nitrite

2

50

-

Nitrite

10

-

-

Inorganic nitrogen compounds

10

24

-

Nitrate

-

-

-

Pesticide, Organophosphorus

µg/L

10

6,6

5000

Pesticides, Triazine

Irrigation/Livestock

-

Organic

Metolachlor

Longterm in
Freshwater
µg/L

Canadian
Water Quality
Guidelines for
the Protection
of Agriculture

6,6

Methylmercury

Metribuzin

Canadian
Water Quality
Guidelines for
the Protection
of Aquatic Life

-

-

36

Surface water Quality (Screening levels)

5000

190
15
5,4
100

20000

0.0003

0.07

0,004

-

-

-

10

-

10

10
7,8

28/50

-

-

-

-

1

0,5/80

-

-

-

-

73

Narrative/500

-

-

-

-

-

-

0.08

-

-

-

-

1,3

-

-

-

-

-

-

-

-

.-

0,07

-

0,05

0,5

5

5

-

-

-

-

-

7

0.1 ¤

1¤

10 ¤

10 ¤

-

-

-

-

-

1,1

-

50

50

50

50

0.02

-

0,07

3

3

-

5

200/1000

-

-

-

-

45

45

50

10

-

-

20

Equation
13,000
µg/L or
13 mg/L

-

-

-

-

-

-/100 000
NO3+NO2-N

-

-

-

-

60 NO2-N

-/10 000 NO2-N
-

20000

-

-

-

-

-

5000

-

-

-

-

-

-

5,7

5,7

14

14

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

1
Guidance
Framework

-

0.49/6.5 #

0.49/6.5 #

6.5/21 #

6.5/21 #

-

-

-

-

-

-

-

Parathione

Pesticide, Organophosphorus

-

-

-

-

-

Pentachlorobenzene

Halogenated aromatic compounds

50

6,7

0,05

2

10

10

-

-

-

-

-

6

-

Pentachlorophenol

Halogenated aromatic compounds

50

12

7,6

7,6

7,6

7,6

0.06

-

-

-

-

0,5

-

Permethrin
Phenanthrene
Phenolic compounds (as C6H5OH)

Pesticides, Organochlorine compounds
Polycyclic
aromaticaromatoc
hydrocarbons
(PAH)
Non-halogenated
hydroxy

1¤
1

10 ¤
10

10 ¤
10

-

-

-

-

-

0,004
0,4

-

14

0.1 ¤
0,1

1

5

-

5

-

-

Phenols (mono- & dihydric)

Aromatic hydroxy compounds
Pesticides

5000

3,8

3,8

3,8

3,8

-

-

-

-

-

4

-/2

-

-

-

-

-

-

-

-

-

-

20000

-

-

-

-

-

5

-

-

-

4
Guidance
Framework

-/100

Inorganic
Phthalate esters

-

30

-

-

-

-

-

-

-

-

-

-/190

Phenoxy herbicides
Phosphorus (as P)
Phthalic acid esters (each)

compounds

PCBs (Polychlorinated biphenyls)

Pesticides
Organic Polyaromatic compounds
Polychlorinated biphenyls

Poly cyclic Hydrocarbon (PAH)

Polycyclic aromatic hydrocarbons (PAH)

Picloram

Polychlorinated dibenzo-pdioxins/dibenzo furans
Propylene glycol

Polychlorinated dioxins and furans
Glycols

Pyrene
pH

5000

3

50
50
5000

50

1

-

40

-

0,00018

-

-

-

-

0,5

1,3

33

33

0.001

0,009

-

-

-

-

-

-

-

29

0.0005

-

-

-

-

-

0.001

-

0.0001

-

-

-

-

-

-

-

4 ng TEQ.kg- 4 ng TEQ.kg- 4 ng TEQ.kg- 4 ng TEQ.kg1
1
1
1

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

500 000

-

Polycyclic aromatic hydrocarbons (PAH)

-

0.1 ¤

1¤

10 ¤

10 ¤

-

-

-

-

-

0,025

-

Inorganic Acidity, alkalinity and pH

-

6 to 8

6 to 8

6 to 8

6 to 8

5,5 - 9,0

5,5 - 9,0

5,5 - 9,0

5,5 - 9,0

6.5 to 9.0

-

6.5-8.5

Screening and Response levels

Chemical Name

Chemical Groups

Hazardous
waste
levels
(levels
Schedule
Response
II, HW
levels
Rules,
(Dutch
1)
2008)
Intervention
levels) 2)
mg/kg

mg/kg

Groundwater for drinking water
(Screening levels) 4)

Soil (Screening and Response Levels)

Screening levels
Soil Quality Guidelines for the Protection of
Environmental and Human Health 3)

Agricultural

Residential/- Commerparkland
cial

Industrial

Indian
Standard for
Drinking
Water *
(Maximum
acceptable
concentration)
mg/l

Surface water Quality (Screening levels)

Guidelines
The Environment (Protection) Rules, 1986
for
WHO
Schedule VI General standards for discharge of
Canadian guidelines
environmental pollutants
Drinking for Drinking
Water
water
Inland
Marine
Quality
Public
Land for
surface
coastal
sewers
irrigation
water
areas
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l

Canadian
Water Quality
Guidelines for
the Protection
of Aquatic Life
Longterm in
Freshwater
µg/L

Canadian
Water Quality
Guidelines for
the Protection
of Agriculture
Irrigation/Livestock
µg/L

mg/kg

mg/kg

mg/kg

mg/kg

Quinoline

Polycyclic aromatic hydrocarbons (PAH)

-

0.1 ¤

1¤

10 ¤

10 ¤

-

-

-

-

-

3,4

-

Reactive Chlorine Species

Inorganic Reactive chlorine compunds

-

-

-

-

-

-

-

-

-

-

0,5

-

Salinity

Physical

-

-

-

-

-

Selenium

Inorganic

50

1

1

2,9

2,9

0.01

0,1

0.01

-

-

-

-

-

-

0,01

0,05

0,05

-

0,05

1

Variable/50

-

-

-

-

0,1

-

0,002

-

-

-

-

10

0,5
-

Silver

Inorganic

5000

20

20

40

40

Simazine

Pesticides, Triazine

-

-

-

-

-

Sodium adsorption ratio

Physical Turbidity, clarity and suspended
solids Total particulate matter
Monocyclic aromatic compounds

-

5

5

12

12

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Narrative

-

0,1

5

50

50

-

-

-

-

-

72

-

Streambed substrate
Styrene

20000

86

Sulfolane

Organic sulphur compound

-

0,8

0,8

0,8

0,8

Sulphate

Inorganic Inorganic sulphur compounds

-

-

-

-

-

Sulphur (elemental)

Inorganic
Inorganicclarity
sulphur
compounds
Physical Turbidity,
and
suspended
solids Total particulate matter
Pesticides

50000

500

-

-

-

-

-

-

Suspended sediments
Tebuthiuron
Tellurium
Temperature

0.01

-

-

-

-

-

50 000

500

-

-

-

-

-

-

No data

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Narrative

-

1,6

0.27 (cereals,
tame hays, and
pastures)

200

-

-

-

-

-

-

50

-

-

-

-

-

-

-

-

-

-

50

Tetrachloromethane

Physical Temperature
Halogenated aliphatic compounds

5000

0,7

0,1

5

21

0,02

-

-

-

-

-

-

-

-

- 5oC
Maks..
above

50

-

-

-

-

-

Narrative

-

13,3

-/5
-

Tetrachlorophenols

Halogenated aromatic compounds

50

0,05

0,5

5

5

0.1

-

-

-

-

1

Thallium

Inorganic

50

1

1

1

1

-

-

-

-

-

0,8

-

Thiophene

Miscellaneous organic compound

-

0,1

-

-

-

-

-

-

-

-

-

-

Tin (inorganic)

Inorganic

5000

5

50

300

300

-

-

-

-

-

-

-

50

-

-

-

-

-

-

-

-

-

-

-

0.1

3

30

30

-

-

-

-

-

2

-

-

-

-

500

-

100

600

200

100

-

-/24
Variable/30000
00

-

-

-

-

0,5

-

10

20

10

20

-

-

50

-

-

-

-

-

-

-

-

-

0.008

-/5

-

-

-

-

-

-

-

-

-

-

0,24

-/230

5000

-

-

-

-

-

-

-

-

-

-

-/100
-/250

Tin (organic)
Toluene
Total dissolved solids (TDS)

Monocyclic
aromatic
compounds
Physical Turbidity,
clarity
and suspended
solids

Total hydrocarbons (TPH) (mineral oil)
Toxaphene

Pesticides, Organochlorine

Triallate

Pesticides, Carbamate
Halogenated aliphatic compounds
Organotin compounds

Trichlorfon

32

50000

Tribromomethane
Tributyltin

20000

5000

50

-

-

-

-

-

-

-

-

-

0,008

-

-

-

-

-

-

-

-

-

-

0,009

-

-

-

-

-

1,8

-/100

Trichloromethane (chloroform)

Halogenated aliphatic compounds

5000

0,7

0,1

5

50

50

50

22

Trichlorophenols

Halogenated aromatic compounds

Tricyclohexyltin

Organotin compounds

Trifluralin

Pesticides, Dinitroaniline
Organotin
compounds
Physical Turbidity,
clarity and suspended
solids Total particulate matter

Triphenyltin
Turbidity
Tungsten compounds
Uranium
Vinylchloride
Vanadium

Inorganic
Halogenated aliphatic compounds

0,7

0,2

-

0,3

0,05

0,5

5

5

0.005

-

-

-

-

18

-

-

-

-

-

-

-

-

-

-

-

-

-/250

-

-

-

-

-

-

-

-

-

-

0,2

-/45

50

-

-

-

-

-

-

-

-

-

0,022

-/820

-

-

-

-

-

0.1-1.0 NTU

-

-

-

-

Narrative

-

5000

-

-

-

-

-

-

-

-

-

-

-

23

23

33

300

0.0s

0,015

-

-

-

-

15

10/200

-

-

-

-

0.002

0,0003

-

-

-

-

-

-

130

130

130

130

-

0,2

0,2

-

0,2

-

100/100

5

-

15

-

15

30

-/50000

5000

0,1

5000

Xylene

Inorganic
Monocyclic aromatic compounds

20000

17

0.1

5

50

50

Zinc

Metal

20000

720

200

200

360

360

1 NTU

5

-

0,02

0,5

Screening and Response levels

Chemical Name

Chemical Groups

Hazardous
waste
levels
(levels
Schedule
Response
II, HW
levels
Rules,
(Dutch
1)
2008)
Intervention
levels) 2)
mg/kg

mg/kg

Groundwater for drinking water
(Screening levels) 4)

Soil (Screening and Response Levels)

Screening levels
Soil Quality Guidelines for the Protection of
Environmental and Human Health 3)

Agricultural
mg/kg

Residential/- Commerparkland
cial
mg/kg

mg/kg

Industrial
mg/kg

Indian
Standard for
Drinking
Water *
(Maximum
acceptable
concentration)
mg/l

Surface water Quality (Screening levels)

Guidelines
The Environment (Protection) Rules, 1986
for
WHO
Schedule VI General standards for discharge of
Canadian guidelines
environmental pollutants
Drinking for Drinking
Water
water
Inland
Marine
Quality
Public
Land for
surface
coastal
sewers
irrigation
water
areas
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l

Canadian
Water Quality
Guidelines for
the Protection
of Aquatic Life
Longterm in
Freshwater
µg/L

NR: No relaxation
¤: CCME (Canadian Council of Ministers of the Environment). 1991. Interim Canadian environmental quality criteria for contaminated sites. CCME, Winnipeg.
#: coarse/fine sediment.
!: xx (yy): xx is value from HWR 2008; yy is Dutch Intervention values. In this case levels from HWR are used because these are lowest.
*: IS: 10500:2012
1)

referring to schedule II of the Hazardus Waste rules, 2008. These levels are not relevant for the assessment of contaminated sites, but may apply if during remediation material is excavated, transported and disposed of or treated.
Note: the total content of the various substances in categories 50, 5000, 20000 and 50000 are indicated, should not exceed the specified levels to be determinated as hazardous waste.

2)

referring to Dutch intervention values (of the Circulaire bodemsanering - Circular Soil Remediation) which represent a level above which unacceptable risks may occur. The risk model by which these levels were determined takes into account a residential
situation where people live and partly eat crops from the site. In this way these levels provide a relatively low level of risk, i.e. a conservative approach. The levels in this list are fixed number, no dependency on soil characteristics has to be applied.

3)

referring to CCME Canadian Environmental Quality Guidelines, these levels represent a level of negligible risk and provide a level that is regarded to enable a healthy functioning system for different types of land use.

4)

Groundwater for drinking water Screening levels: If Indian Standard for Drinking Water is not available for that parameter first referring to Guidelines for Canadian Drinkwater Quality and secondly to WHO Guidelines for drinking water.

Canadian
Water Quality
Guidelines for
the Protection
of Agriculture
Irrigation/Livestock
µg/L

Inventory and Mapping of Probably Contaminated Sites in India. Final Summary Report

Appendix C List of 100 inspected sites

http://projects.cowiportal.com/ps/A019251/Documents/3 Project documents/Reports/Final Summary Report Aug 2016/Inventory Final Summary Report Dec 2016.docx

Annex A
GPS coordinates
State

Serial no. Site ID number

Telangana

3

TS-502-1

Assam

12

AS-781-3

Bihar

16

BR-800-1

17

CG-491-1

Chhattisgarh

Goa

21

CG-495-2

23

GA-403-2

24

Gujarat

Haryana

Himachal Pradesh

Jharkhand

Site Name

GJ-383-1

28

GJ-383-2

31

GJ-390-4

32

GJ-391-1

33

GJ-392-2

34

GJ-393-2

40

GJ-396-4

Latitude

Longitude

Type of contamination according
to definition from MoEF

Type of Site

Date for Site Inspection

Patancheru, Medak District , Telangana

Patancheru, Medak District , Telangana pin
code:502300

17,539669

78,245269

Hazardous Waste, Effluent;

Area site

27.06.2013

Rangia, District-Kamrup, Assam

26,496658

91,592305

Effluent

Point site

7.11.2014

Hathidah Khurd village, Mokama Block,
Patna District, Bihar
Bhilai steel plant, Chhattisgarh

Rangia, District-Kamrup, Assam- Pincode781354
Hathidah Khurd village, Mokama Block, Patna
District, Bihar-800001
Bhilai steel plant, Chhattisgarh-491001

25,38011

85,97455

Effluent

Point site

27.07.2013

21,169611

81,400078

Hazardous Waste

Point site

7.08.2013

BALCO, Korba

BALCO, Korba, Chattishgarh-495677

22,402168

82,737829

Hazardous Waste

Point site

M/s Sunrise Zinc Ltd , Plot No. L-2 & M/S
Nicomet Industries Ltd Plot no, L-15 ,19 &
20, Cunicolum Industrial Estate, Punjim,
Goa

M/s Sunrise Zinc Ltd , Plot No. L-2 & M/S
Nicomet Industries Ltd Plot no, L-15 ,19 & 20,
Cunicolum Industrial Estate, Punjim, GoaPincode 403-703

15,188028

74,029719

Hazardous Waste

Point site

13.05.2013 &
Resampling :24.11.2014
29.07.2013
Resampling:10.11.2014

Aji GIDC Industries Association Estate
Rajkot

Aji GIDC Industries Association Reg No. G 904,
DT-26/4/1983, Plot No. 121, Road AB Corner, Aji
GIDC Estate Rajkot - 360003

22,292041

70,816407

Hazardous Waste

Area site

25.04.2013,

Larsen Chem, B/2, Ganeshpura, Opp
Janta Petrol Pump, Modasa Sabarkantha
district- Gujarat

Larsen Chem, B/2, Ganeshpura ,
Opp Janta Petrol Pump, Modasa Sabarkantha
district- Gujarat -383315

23,475619

73,291149

Effluent, Hazardous Waste

Point site

29.07.2013

Swastik Organic, survey no 93 paiki,Sabar
Dairy Road,Piplodi
Effluent Channel Project Limited (ECPL)
(Baroda Effluent Canal) Vadodara and
Bharuch District

Swastik Organic, survey no 93 paiki,Sabar Dairy
Road,Piplodi - 383001
Effluent Channel Project Limited (ECPL) (Baroda
Effluent Canal) Vadodara and Bharuch District

23,592505

72,972861

Effluent

Point site

22,342609

73,151402

Effluent

Area site

29.07.2013
Resampled : 21.5.2014
9.5.2014

Hema Chemicals
Vadodara

Hema Chemicals
Industrial Estate, Gorwa , Vadodara, Gujarat
390016

22,334526

73,162039

Hazardous Waste

Point site

22.04.2014

J Point,( Effluent Discharge Point)
Jambusar, District- Bharuch, 392001
Jambusar, District- Bharuch,
Ankleshwar Induatrial Estate ,GIDC
GIDC Industrial Estate, Ankleshwar- 393002.
Industrial Estate, Ankleshwar. Dist.Bharuch Dist.Bharuch (Gujarat, India)
(Gujarat, India,Ankleshwar

22,185453

72,713527

Effluent

Point site

9.05.2014

21,632494

73,019725

Hazardous Waste

Area site

24.04.2013

TSDF site, GIDC-Vapi, District-Valsad

TSDF site, GIDC-Vapi, District-Valsad, 396195

20,357527

72,945348

Hazardous Waste

Point site

22.5.2014

Behind Hema Chemicals, Nr.Samta Colony,
Subhanpura Road,Vadodara

22,329995

73,159486

Effluent

Point site

22.04.2013

GJ-360-1

27

Adress

Unit II, Nandesari,

44

GJ-391-4

Gorwa Pond, Vadodara Gujarat,Behind
Hema Chemicals, Nr.Samta Colony,
Subhanpura Road,Vadodara

Pace City-II, Sector 37
Gurgaon Haryana-122002

76,999501

Effluent

Point site

25.7.2013

HR-122-2

Pace City-II, Sector 37
Gurgaon Haryana

28,428392

53

Prem Colony, Kundli Sonepat

Prem Colony, Kundli Sonepat-Pin-131028

28,868137

77,121203

Hazardous Waste

Point site

28.07.2013

59

HR-131-1

61

HR-133-2

76,991689

Effluent, Hazardous waste

Point site

HP-173-2

30,946248

76,812063

Effluent

Point site

79

JH-833-1

Sectors 25 & 29, Dyeing Industry, Panipat,
Haryana
Housing Board Phase-III, Baddi, Himachal
Pradesh-173205
Roro hills Jharkhand -833201

29,358608

65

Sectors 25 & 29, Dyeing Industry, Panipat,
Haryana
, Housing Board Phase-III,Effluent Drain
Baddi, Himachal Pradesh
Roro hills Jharkhand

22,489585

85,647162

Hazardous waste

Point site

28.07.2013
Resampling : 29.11..2014
5.08.2013:
Resampling:1.12.2014
11.05.2013

Manikui -Chandil Swarnarekha River
Polluted Site, Seraikella- Kharswan,
Jharkhand

Manikui -Chandil Swarnarekha River Polluted
Site, Seraikella- Kharswan, Jharkhand-833001

22,835772

86,160665

Effluent

Area site

16.05.2014

81

JH-833-2

Annex A
GPS coordinates
State

Serial no. Site ID number

Site Name

Adress
Latitude

Longitude

Type of contamination according
to definition from MoEF

Type of Site

Date for Site Inspection

Mavallipura Dumpsite, Yelahanka , Banglore560064
Goripalya near Mysore Road, Bangalore,
Karnataka. E-waste recycling in Bangalore,
Karnataka-560026
Mangamanapalya Road, Hosur Road, Bangalore,
Karnataka-560030

13,122438

77,53775

Municipal Solid Waste

Point site

12,964087

77,556605

Any other (e-Waste)

Point site

12,902887

77,631954

Air

Area site

KA-560-8

Mavallipura Dumpsite, Yelahanka ,
Banglore
Goripalya near Mysore Road, Bangalore,
Karnataka. E-waste recycling in Bangalore,
Karnataka
Mangamanapalya Road, Hosur Road,
Bangalore, Karnataka

20.06.2013
Resampling: 03.12.2014

Peenya Industrial area, Bangalore, Karnataka560058

77,525031

Effluent

Area site

KA-560-9

Peenya Industrial area, Bangalore,
Karnataka

13,025538

99

27.07.2013
Resampling: 30.11.2014

Cauvery River, downstream Nanjangud, Mysore
District, Karnataka-571301

76,675681

Effluent

Area site

KA-571-1

Cauvery River, downstream Nanjangud,
Mysore District, Karnataka

12,139956

101

30.07.2013
Resampling :27.11.2014

108

KL-628-1

Kalamukke Lake, Kochi

Kalamukke Lake, Kochi

9,972931

76,248505

Effluent

Point site

18.06.2013
Resampling :25.11.2014

Kuzhikandom Thodu (Creek), Kerala

Kuzhikandom Thodu (creek), Pincode -683501

10,079547

76,294582

Effluent

Point site

25.5,2013

110

KL-683-1

111

KL-683-2

Ammanthuruthu- Karipadam

Ammanthuruthu- Karipadam

10,083385

76,288432

Effluent, Hazardous Waste

Point site

18.06.2013

116

KL-686-1

Vadavathoor , Kottayam

Vadavathoor , Kottayam pincode-686010

9,590878

76,559867

Municipal Solid Waste

Point site

16.06.2013

Indo Zinc, Plot-79, Sector -3, Pithampur, DistDhar, MP-454775

75,574299

Hazardous Waste

Point site

03.05.2013

MP-454-1

Indo Zinc, Plot-79, Sector -3, Pithampur,
Dist-Dhar, Madhya Pradesh

22,641215

120

M/s Grasim Chemical, Grasim Nagar, Nagda456001

75,412697

Effluent

Point site

10.07.2013

MP-456-1

M/s Grasim Chemical, Grasim Nagar,
Nagda, Madhya Pradesh

23,444977

121

75,045467

Hazardous Waste

Point site

MP-457-1

Sajjan Chemicals -Plot No ; 54 E dosigoan Kataria wiresLtd-Plot No ; 54 E Dosigoan
Industrial area, Ratlam, Madhya Pradeh
Industrial area, RATLAM -4571001

23,357857

122

02.05.2013
Resampling: 9.10.2014,

23,360211

75,047161

Hazardous Waste

Point site

MP-457-2

Sajjan chemical Pvt Ltd ( Plot No -61 B,
Dosigaon Industrial Area, Ratlam)

Kataria wiresLtd, Plot No. 61B -457001

123

02.05.2013
Resampling :9.10.2014,

Hazardous Waste

Point site

02.05.2013,
Resmapling 9.10.2014,

Mithi River, Mumbai, Maharashtra

Khandarwesa Mines, Near Nimali Village, 16 km
away from Dosigaaon Industrial area), Ratlam457001
Mithi River, Mumbai, Maharashtra-400055

75,065871

MP-457-3

Sajjan chemical Pvt Ltd (Khandarwesa
Mines, Near Nimali Village)

23,487821

124

19,108391

72,884318

Effluent

Area Site

8.08.2013

140

MH-400-5

141

MH-400-6

Dahisar,Mumbai Suburban, Maharashtra

Dahisar,Mumbai Suburban-400068

19,262827

72,87413

Hazardous Waste

Point site

22.05.2013

142

MH-431-1

Naregaon dumping site, Aurangabad city

19.894725

75.398344

Municipal Solid Waste

Point site

Okhla industrial area, New Delhi

28,534464

77,277869

Hazardous Waste, Effluent

Area site

23.05.2013
Resampling:7.11.2014
19.05.2014

146

ND-110-14

Naregaon dumping site, Aurangabad city431007
Open land adjoining to 165, National Capital
Territory (Delhi) Patparganj Industrial Area110092

Gazipur landfill-site, Gazipur, Delhi

Gazipur landfill-site, Gazipur, Delhi-110096

28.625153°

77.328056°

ND-110-16

Municipal Solid Waste, Effluent
(leachate)

Point site

148

03.06.2013
Resampling:21.09.2014

149

ND-110-17

Jhilmil Industrial Area , New Delhi

Jhilmil Industrial Area , New Delhi-110095

28,673487

77,31357

Hazardous Waste

Point site

03.03.2013

Road side & in front of C-58/1, Essco
Sanitations, National Capital Territory
(Delhi) Wajirpur Industrial Area

Road side & in front of C-58/1, Essco
Sanitations, National Capital Territory (Delhi)
Wajirpur Industrial Area-110052

28,699359

77,172297

Effluent

Area site

15.05.2014

88

KA-560-15

92

KA-560-2

98

28.07.2013,
Resampling: 02.12.2014
18.05.2013

Karnataka

Kerala

Madhya Pradesh

Maharashtra

National Capital
Territory

154

ND-110-20

Annex A
GPS coordinates
State

Serial no. Site ID number

155

163

ND-110-21

Site Name

Adress
Latitude

Longitude

Type of contamination according
to definition from MoEF

Type of Site

Date for Site Inspection

Badli Industrial Area, Delhi

Badli Industrial Area, Delhi-110042

28,747886

77,127075

Effluent

Area site

9.05.2014

Mandoli&Seelampur E-Waste site East
Delhi

BehtaHazipur (Near New Krishna ViharMandoli
New Delhi ),
Ghaziabad U.P. and old Seelampur, New Delhi Delhi-110053

28,719159

77,314923

Hazardous Waste, Effluent

Point site

4.05.2014

RKL-III , ( In a low lying area in kalunga
industrial estate near Kalinga Sponge
industry, around 500 m away from M/s
Konark Chemicals and M/s Siddharth
Chemicals)

M/s Konark Chemicals and M/s Siddharth
Chemicals Kalunga Industrial Estate, Rourkela769001

22.219687°

84.757465°

Hazardous Waste

Point site

24.05.2013;
Resampling: 23.11.2014

Gypsum Pond -Paradip Phosphate &
IFFCO, Paradip,Orissa

Paradip ,Orissa-pincode-754142

20,258112

86,626326

Hazardous Waste

Area site

07.05.2013;
Resampling:19.11.2014

ND-110-29

172

OR-769-3

173

OR-754-1

86,930532

Hazardous Waste

Point site

OR-757-1

Site KCL-I, , Inside the premises of M/s KCL M/s Krebs & Cie Ltd Mayurbhanj Orissa near H2SO4 Tank
Pincode 757043

21,597685

175

13.05.2013;
Resamling:12.11.2014

86,929221

Hazardous Waste

Point site

OR-757-2

Site KCL II, Inside the premises of M/s KCL M/s Krebs & Cie Ltd Mayurbhanj Orissa near Gate, Mayurbhanj Orissa
Pincode 757043

21,598039

176

13.05.2013;
Resamling:12.11.2014

86,928847

Hazardous Waste

Point site

OR-757-3

Site KCL III, ,Inside the premises of M/s KCL M/s Krebs & Cie Ltd Mayurbhanj Orissa inside drier room, Mayurbhanj Orissa
Pincode 757043

21,597189

177

13.05.2013;
Resamling:12.11.2014

86.930313°

Hazardous Waste

Point site

OR-757-4

Site KCL IV, outside the premises of M/s
M/s Krebs & Cie Ltd Mayurbhanj Orissa KCL near Northern Boundary- Mayurbhanj Pincode 757043
Orissa

21.599929°

178

13.05.2013;
Resamling:12.11.2014

M/s Krebs & Cie Ltd Mayurbhanj Orissa Pincode 757043

86,928121

Hazardous Waste

Point site

OR-757-5

Site KCL V, outside the premises of M/s
KCL near main Gate; Mayurbhanj Orissa

21,598007

179

13.05.2013;
Resamling:12.11.2014

Orissa-757043

21,603934

86,930121

Hazardous Waste

Point site

OR-757-6

Site ECFC-I (Backside of the unit.)
Mayurbhanj, Orissa

M/s ECFC Mayurbhanj,

180

13.05.2013;
Resamling:12.11.2014

Orissa-757043

21,605225

86,929107

Hazardous Waste

Point site

OR-757-7

Site ECFC-II ( Outside the Premises along
the boundary wall)), Mayurbhanj, Orissa

M/s ECFC Mayurbhanj,

181

13.05.2013;
Resamling:12.11.2014

M/sNational Aluminum Company Ltd ,Angul
Orissa-759122

85.161234°

Hazardous Waste

Point site

OR-759-1

Site NALCO-I, M/sNational Aluminum Co.
Products, Angul

20,831763

182

06.08.2014,
Resampling:17.05.2014
Resampling:21.11.2014

Site OCL-I, ORICHEM abandoned site
(inside the premises of M/s Orichem Ltd
and also outside the boundary of wall),
Talcher, Orissa

South Balanda ORICHEM abandoned site,
Talcher-759107

20,925735

85.172870°

Hazardous Waste

Point Site

02.05.2013

183

OR-759-2

M/sNational Aluminum Company Ltd ,Angul
Orissa-759122

85.158576°

Hazardous Waste

Point site

OR-759-3

Site NALCO-II,M/sNational Aluminum Co.
Products, Angul

20,821955

184

06.08.2014,
Resampling:17.05.2014
Resampling:21.11.2014

M/sNational Aluminum Company Ltd ,Angul
Orissa-759122

85,157922

Hazardous Waste

Point site

OR-759-4

Site NALCO-III,M/sNational Aluminum Co.
Products, Angul

20,82095

186

06.08.2014,
Resampling:17.05.2014
Resampling:21.11.2014

Dumpsite JCL-I (Outside the Premises Of
M/S Jayshree Chemicals Ltd Near
Rushikulya River)
Jayashree Chemicals, Ganjam

Jayashree Chemicals-761025

19,378006

85,051354

Hazardous Waste

Point site

22.05.2013;
Resampling : 18.11.2014

Orissa

192

OR-761-1

Annex A
GPS coordinates
State

Serial no. Site ID number

193

194

OR-761-3

196

OR-768-1

197

Punjab

OR-761-2

OR-768-2

198

OR-768-3

200

OR-769-1

201

OR-769-2

202

OR-769-4

203

PB-141-1

204

PB-141-5

205

PB-141-6

207

PB-144-2

208

PB-144-4

Site Name

PB-148-1

216

RJ-302-1

219

RJ-313-1

Rajasthan

Latitude

Longitude

Type of contamination according
to definition from MoEF

Type of Site

Date for Site Inspection

Dumpsite JCL-II (Inside the Premises Of
M/S Jayshree Chemicals Ltd )
Jayashree Chemicals, Ganjam

Jayashree Chemicals-761025

19,381236

85,052652

Hazardous Waste

Point site

22.05.2013;
Resampling : 18.11.2014

Dumpsite JCL-III ( (Outside the Premises
Of M/S Jayshree Chemicals Ltd Near
Rushikulya River))
Jayashree Chemicals, Ganjam

Jayashree Chemicals-761025

19,377793

85,051959

Hazardous Waste

Point site

22.05.2013;
Resampling : 18.11.2014

Site INDAL-I (Located inside the unit
premises of M/s Indian Aluminium
Company Limited), Hirakud,Sambalpur

HINDALCO, Hirakud, Sambalpur Orissa -768212

21,530143

83,907851

Hazardous Waste

Point site

05.08.2013
Resampling: 20.05.2014;
Resampling:22.11.2014

Site INDAL-II (Located inside the unit
premises of M/s Indian Aluminium
Company Limited ), Hirakud, Sambalpur

HINDALCO, Hirakud, Sambalpur Orissa -768212

21,519962

83,902391

Hazardous Waste

Point site

05.08.2013
Resampling: 20.05.2014;
Resampling:22.11.2014

Site INDAL-III (Located outside the unit
premises of M/s Indian Aluminium
Company Limited), Hirakud, Sambalpur

HINDALCO, Hirakud, Sambalpur Orissa -768212

21,534566

83.912470°

Hazardous Waste

Point site

05.08.2013
Resampling: 20.05.2014;
Resampling:22.11.2014

RKL-I (Inside The Premises Of M/S Lotus
Chrome Chemicals)

M/s Lotus Chrome Chemicals Ltd., Kalunga
Industrial Estate, Rourkela-769001

22,234709

84.722280°

Hazardous Waste

Point site

24.05.2013; Resampling: 23.11.2014

RKL-II (In Beldihi village along the play
Kalunga Industrial Estate, Rourkela-769001
ground between Govt primary school & St.
Georgia school)

22,236011

84,761129

Hazardous Waste

Point site

24.05.2013;
Resampling: 23.11.2014

RKL-IV, inside the premises of M/S
Siddharth Chemicals

Kalunga Industrial Estate, Rourkela-769001

22,222555

84,762821

Hazardous Waste

Point site

24.05.2013;
Resampling: 23.11.2014

Buddha Nullah, Ludhiana, Punjab

Buddha Nallah, Near Central jail, Ludhiana141001

30,919455

75,90332

Effluent, MSW dumping

Area Site

24-04-2013

Tajpur road MSW Sumpsite, Ludhiana

Tajpur road MSW Sumpsite, Ludhiana-141401

30,928623

75,906736

Municipal Solid Waste

Point site

1.10.2014

Hambran Road Msw DumpSite, Ludhiana

Hambran Road Msw DumpSite, Ludhiana141110

30,919485

75,753523

Municipal Solid Waste

Point site

29.09.2014

PSIEC Leather Complex, Jalandhar, Punjab

PSIEC Leather Complex, Jalandhar, Punjab
144201
Basti Sheikh, Jalandhar-144002

31,332535

75,512237

Hazardous Waste, Effluent

Area site

24.04.2013

31,320198

75,548062

Municipal Solid Waste

Point site

01.10.2014

Mahaluxmi OrgoChemical
Industries, Nabha
Road, Bhawanigarh,
Sangrur

Mahaluxmi OrgoChemical, Industries, Nabha
Road, Bhawanigarh, District Sangrur, Punjab. @
1 Km before Toll Tax, Pincode 148026

30,275411

76,074781

Hazardous Waste, Effluent

Point site

01.10.2014

Amanishah nalla, Sanganer Indutrial Area,
Jaipur
Village Bichhadi, Block Girva, Rajasthan

Amanishah nalla, Sanganer Indutrial Area, Jaipur
Rajasthan 302011
Village Bichhadi, Block Girva, Rajasthan-313024

26,817401

75,79004

Effluent

Point site

24,589316

73,823643

Hazardous Waste

Point site

25.05.2013
Resampling:10.07.2014
30.07.2013

Basti Sheikh, Jalandhar

211

Adress

Annex A
GPS coordinates
State

Tamil Nadu

Serial no. Site ID number

226

TN-607-1

227

TN-624-1

231

TN-632-1

233

TN-632-3

235

TN-640-1

236

UP- 201-1

239

UP-201-9

242

UP-204-1

244

UP-208-12

247

UP-208-15

249

UP-208-3

250

UP-208-4

251

UP-208-5

252

UP-208-6

261

UP-226-1

263

UP-226-3

264

265

Site Name

Adress
Latitude

Longitude

Type of contamination according
to definition from MoEF

Type of Site

Date for Site Inspection

Eachangadu, Cuddalore, Tamil Nadu,

Eachangadu, Cuddalore, Tamil Nadu, 607001

11.683214

79,756303

Air, Hazardous Waste,Effluent

Any Other (Air
Pollution), Area Site

27.05.2013

Kodaikanal ,Tamil Nadu

Hindustan Unilever Ltd , Kodaikanal ,Tamil
Nadu 624103
Plot No. 25 of SIPCOT industrial estate along
the NH4, Ranipet , Tamilnadu pincode- 632401

10.224714

77,48709

Hazardous Waste

Point site

05.06.2013

12,955092

79,311158

Hazardous Waste

Point site

22.05.2013

TCCL, Ranipet , Tamilnadu

Vanitec Limited (inside the premises of
CETP) Vallayambattu, Vadiumbadi, Vellore,
Tamilnadu
Noyyal river ,Tirupur, Tamil Nadu

Vanitec Limited, 183, Katchery Road,
Vallayambattu,Vaniyambadi Tamilnadu Pincode
-632513
Tirupur, Tamil Nadu

12,698153

78,633428

Hazardous Waste

Point site

13.6.2013

11,11918

77,394792

Effluent

Point site

04.06.2013

Sahibabad Industrial Area

Sahibabad Industrial Area , Ghaziabad Uttar
Pradesh Pincode-201010

28,669502

77,341068

Effluent, Hazardous Waste

Point Site

23.06.2013

Lohia Nagar C Block, Ghaziabad

Lohia Nagar C Block, Ghaziabad-Pincode- 201003

28,685193

77,432472

Hazardous Waste

Point site

26.07.2013
Resampling: 1.10.2014

Shakti Nagar, Aligarh

Shakti Nagar, Gullar Road, Aligarh, Uttar Pradesh

27,891556

78,058404

Effluent

Area site

18.06.2014

Tejab Mill Campus, Anwarganj, Kanpur

Tejab Mill Campus, Anwarganj, Kanpur- 208003

26,456382

80,320689

Hazardous Waste

Point site

Khanchandrapuri, Rania Kanpur Dehat

26,403777

80,047415

Hazardous Waste

Point site

Nauriaya Kheda Kanpur

Khanchandrapuri,Rania Kanpur Dehat Uttar
Pradesh-209304
Nauriaya Kheda Kanpur -208022

05.06.2014
Resampling: 14.07.2014
12.07.2013

26,453965

80,268066

Hazardous Waste

Area site

Juhi Baburaiya (Rakhi Mandi), Kanpur

Juhi Baburaiya (Rakhi Mandi), Kanpur-208003

26,44522

80,322694

Hazardous Waste

Point site

05.06.2013
Resampling:15.07.2014,
12.07.2013

Panki Industrial Area, Kanpur

Panki Industrial Area, Kanpur208022

26,46016

80,226849

Hazardous Waste

Point site

16.07.2013

Shivnathpura, Rania , (Kanpur Dehat)
Ramabai Ngar, Kanpur, Uttar Pradesh

Shivnathpura, Rania , (Kanpur Dehat) Ramabai
Ngar, Kanpur, Uttar Pradesh-209304

26,413374

80,021637

Hazardous Waste

Point site

5.06.2013

Chakar Village Chinhat, Lucknow

26,926555

81,067481

Hazardous Waste

Point site

04.06.2013

Uttardhauna, Chinhat Block, Lucknow

Chakhar village, Chinhat, Lucknow, Uttar
Pradesh-226028
Uttardhauna, Chinhat Block, Lucknow-226028

26,886526

81,055561

Hazardous Waste

Point site

4.06.2013

Dewa Road, Lucknow (Palhauri Village,
Deva Road, Chinhat, Lucknow)

Palhauri Village, Deva Road, Chinhat, Lucknow,
Uttar Radesh-226028

26,99668

81,143051

Hazardous Waste

Point site

15.07.2013

UP-226-6

Kanoria Chemical Renukoot ,Renukoot,
Sonebhadra, Uttar Pradesh

M/s Aditya Birla Chemical Industries
,Renukoot, Sonebhadra, Uttar Pradesh

24.200300°

83.048463°

Effluent, dump

Area Site

17.05.2013

UP-231-1

77.454877°

Effluent, Hazardous waste

Area site

28.07.2013,
Resampling: 1.10.2014

UP-250-1

Barnawa village, (Kinauni Village) Meerut
District, , Uttar Pradesh, Bajaj Hindustan Sugar
Mill - Kinauni Road,Kinauni, Meerut, UP 250502

29.052920°

271

Barnawa Village, Baghpat, District Meerut
(Confluence point of Kali River & Hindon
River)

Jaibheem Nagar, Ward No. 5, Meerut

77,764844

Effluent, Bio-medical Waste

Point site

UP-250-2

Jaibheem Nagar, Ward No. 5, Meerut Pincode
250004

28,961787

272

28.07.2013;
Resampling 07.12.2014

275

UP-283-1

Firozabad

Firozabad Uttar Pradesh -283203

27,1631

78,3733

Effluent, Hazardous waste

Area site

8.06.2013

Ibrahimpur Village, Bhadarabad, Haridwar
District, Uttarakhandl Pincode-249402

78,071495

Effluent

Point site

27.07.2013

UK-249-2

Ibrahimpur Village, Bhadarabad, Haridwar
District, Uttarakhand

29.916654

283

Uttar Pradesh

Uttarakhand

Annex A
GPS coordinates
State

Serial no. Site ID number

Site Name

WB-701-2

288

WB-711-1

West Bengal
301

WB-712-2

310

WB-712-3

Type of contamination according
to definition from MoEF

Type of Site

Date for Site Inspection

Latitude

Longitude

22,528137

88,391094

Hazardous Waste

Point site

09.11.2014

Nibra Indusrial Area,Howrah, West Bengal Nibra Indusrial Area,Howrah, West Bengal711409

22,603295

88,24852

Hazardous Waste

Point Site

10.11.2014

Delhi Road, Near Shivang Trexium Pvt. Ltd. Delhi Road, Near Shivang Trexium Pvt. Ltd. &
& Shree Balaji Veneers Pvt. Ltd. Netaji
Shree Balaji Veneers Pvt. Ltd. Netaji More, Dist.
More, Dist. Hooghli (HW site 3 in NPC
Hooghli 712201
report from 2006)

22,738359

88,318913

Hazardous Waste

Point site

08.03.2013

Near minu weigh bridge, Delhi Road (100
mt from Netaji More) Near Dhaba, Dist.
Hooghli

22,797719

88,313953

Hazardous Waste

Point site

12.5.2013

Tiljala, Picnic Gardens, Kolkata
287

Adress

Tiljala, Picnic Gardens, Kolkata-700039

Near minu weigh bridge, Delhi Road (100 mt
from Netaji More) Near Dhaba, Dist. Hooghli712201

Inventory and Mapping of Probably Contaminated Sites in India. Final Summary Report

Appendix D Summary of findings from
desktop study and site
inspection

http://projects.cowiportal.com/ps/A019251/Documents/3 Project documents/Reports/Final Summary Report Aug 2016/Inventory Final Summary Report Dec 2016.docx

Annex D

State

Serial no. Site ID number

Telangana

3

TS-502-1

Assam

12

AS-781-3

Bihar

16

BR-800-1

17

CG-491-1

21

CG-495-2

23

GA-403-2

24

GJ-360-1

27

GJ-383-1

28

GJ-383-2

Chhattis-garh

Goa

Gujarat

31

GJ-390-4

32

GJ-391-1

33

GJ-392-2

34

GJ-393-2

40

GJ-396-4

44

GJ-391-4

53

HR-122-2

59

HR-131-1

Haryana

Site Name

Current Land use

Primary Contaminant(s)

Approximate area
of site (Sqm)

"Industrial processes" which caused the contamination

Typology

Patancheru, Medak District , Telangana

Mixed (Water Bodies Total Chromium, Lead, Arsenic,
& Waste Land)
Cadmium, Mercury, Zinc, copper,
Nickel

6200 Sqm

20. Production and/or industrial use of solvents,
21. Production and/or industrial use of paints, pigments lacquers, varnishes,
plastic and inks,
26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments,
24. Production of canvas and textiles,
28. Production / formulation of drugs/pharmaceuticals & health care product.

Rangia, District-Kamrup, Assam

Agricultural Land

62,000 Sqm

24. Production of canvas and textiles

L1-d

P-2

Hathidah Khurd village, Mokama Block,
Patna District, Bihar
Bhilai steel plant, Chhattisgarh

Industrial,Waste land Cadmium, Lead, Arsenic, Cr VI,Cr
Total
Waste land
PAH, PCB, Arsenic, Mercury,
Sulphate, Lead
Industrial
Lead, Cynide, Fluoride

112000 Sqm

30. Leather tanneries

L1- c

P2

1,800,000 Sqm

13. Production of iron and steel

S1-c

P2

3,500 Sqm

11. Production of Primary and secondary aluminium.

S1-a

P-2

BALCO, Korba

Chromium, Nickel, Zinc

S1-c

L1-d

M/s Sunrise Zinc Ltd , Plot No. L-2 & M/S
Mixed (Industrial &
Nicomet Industries Ltd Plot no, L-15 ,19 & TSDF)
20, Cunicolum Industrial Estate, Punjim, Goa

Chromium, Copper, Cobalt,
52,234 Sqm
Cadmium, Arsenic , Zinc, Manganese

8. Secondary production copper,
6. Secondary production and/or industrial use of zinc
37. Other(Secondary production of Cobalt & Its compound)

S1–b

P-2

Aji GIDC Industries Association Estate
Rajkot

Industrial

12- Metal surface treatment, such as etching, staining, polishing, galvanising,
cleaning, degreasing, plating, etc.

S1-c, S1e

P-2

Larsen Chem, B/2, Ganeshpura, Opp
Janta Petrol Pump, Modasa Sabarkantha
district- Gujarat

Industrial

Arsenic, Chromium, Copper,
830,000 Sqm
Cadmium, lead, mercury,
zincHexavalent Chromium, Lead,
VOCs, Aromatic hydrocarbons (BTEX)
Total chromium, Arsenic, Cadmium, 3,500 Sqm
Lead, Mercury, Zinc

Swastik Organic, survey no 93 paiki,Sabar
Dairy Road,Piplodi
Effluent Channel Project Limited (ECPL)
(Baroda Effluent Canal) Vadodara and
Bharuch District

Industrial

Zinc, Lead , VOCs, Aromatic
Hydrocarbons (BTEX)
Other (effluent drain Chromium, Lead, Arsenic, Cadmium,
line)
Mercury, Phenolic compounds

3,000 Sqm

26. Production or industrial use of synthetic dyes, dye-intermediates and pigments S1-a

55,300 Sqm

26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments
28. Production/formulation of drugs/pharmaceuticals & health care product
18. Production of nitrogenous and complex fertilizers

Hema Chemicals
Vadodara

Industrial

6,400 Sqm

37. Other (Chrome salts manufacturing)

Unit II, Nandesari,

Chromium, Hexavalent Chromium,
Lead

J Point,( Effluent Discharge Point)
Other (Effluent Drain
Jambusar, District- Bharuch,
Line)
Ankleshwar Induatrial Estate ,GIDC
Industrial
Industrial Estate, Ankleshwar. Dist.Bharuch
(Gujarat, India,Ankleshwar

Cadmium, Cyanide, Chromium,
3,000 Sqm
Heavy metals, VOCs, Phenolic
Chromium, Cadmium, Arsenic, Zinc, 70,000 Sqm
Lead, Total Petroleum, VOCs,
Aromatic Hydrocarbons (Benzene,
Toluene), PAH components, Pesticide
Residue, Phenolic Compounds,
Copper, PCB

TSDF site, GIDC-Vapi, District-Valsad

Other (TSDF site)

Gorwa Pond, Vadodara Gujarat,Behind
Hema Chemicals, Nr.Samta Colony,
Subhanpura Road,Vadodara

Water bodies

Zinc, Copper, Chromium, Lead,
Cadmium, Mercury, Arsenic, PCB,
Hexavalent Chromium, Chromium,
Lead

Pace City-II, Sector 37
Gurgaon Haryana

Water bodies

Prem Colony, Kundli Sonepat

26. Production or industrial use of synthetic dyes, dye-intermediates and pigments L1-d

P-2
L1-d

S1 – c
S1-b

37.(Effluent Drain management)
21. Production and/or industrial use of paints, pigments lacquers, varnishes,
plastic and inks
26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments,
29. Production and formulation of pesticides including stock-piles,
17. Production of mineral acids

P-2

P-2

P-2

L1-d

P-2

S1–a

P-2

100,000 sqm

33. Disposal of barrels containers used for handling of hazardous wastes chemicals S1–b

P-2

27,740 Sqm

37. Other (manufacturer of basic chromium sulphate)

Chromium, Mercury, PAH
components, Hydrocarbons, VOCs,
PCB

45,560Sqm

26. Production or industrial use of synthetic dyes, dye-intermediates and pigments S2 ?
6. Secondary production and/or industrial use of zinc
12- Metal surface treatment, such as etching, staining, polishing, galvanising,
cleaning, degreasing, plating, etc

Habitation settlement Chromium, Lead, Arsenic, Fluoride

1,150 Sqm

9. Secondary production of lead

S2

S1-c

L1-d

P-2

L1-d

P-2?

P2

Annex D

State

Himachal
Pradesh

Serial no. Site ID number

61

HR-133-2

65

HP-173-2

79

JH-833-1

Jharkhand
81

JH-833-2

88

KA-560-15

92

KA-560-2

98

KA-560-8

Karnataka

99

KA-560-9

101

KA-571-1

108

110
Kerala

Site Name

Current Land use

Primary Contaminant(s)

Approximate area
of site (Sqm)

Typology

Sectors 25 & 29, Dyeing Industry, Panipat,
Haryana

Industrial

Chromium, Hexavalent Chromium,
Lead , Mercury, Zinc, Ammonia,
Phenolic Compounds

110,000 Sqm

26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments,
24. Production of canvas and textiles

, Housing Board Phase-III,Effluent Drain
Baddi, Himachal Pradesh

Water bodies

Zinc, Copper, Lead , Chromium,
Hexavalent Chromium

10,000 Sqm

32. Pulp & Paper Industry,
22. Production of plastic raw materials,
28. Production/formulation of drugs/pharmaceuticals & health care product

Roro hills Jharkhand

Forests

Asbestos

1,316,000 Sqm

37. Asbestos mine and dump site

Manikui -Chandil Swarnarekha River
Polluted Site, Seraikella- Kharswan,
Jharkhand

Water body

Lead, Cadmium, Zinc , Arsenic,
Chromium, Copper, Molybdnum

3,400,000 Sqm

13. Production of iron and steel including other ferrous alloys (electric furnaces;
steel rolling and finishing mills; Coke oven and by product plant)
37. Other (ore mining, steel production, power generation, cement production
and other related activities)

Mavallipura Dumpsite, Yelahanka , Banglore Other (Dumping Site) Total Cr, Tin. Silver, Zinc,
Molybdenum,Copper, Cadmium,
Goripalya near Mysore Road, Bangalore,
Habitation settlement Chromium, Hexavalent Chromium,
Karnataka. E-waste recycling in Bangalore,
Lead, Arsenic, Cadmium, Mercury,
Karnataka
Zinc, Copper
Mangamanapalya Road, Hosur Road,
Mixed (Habitation
Hexavalent Chromium, Chromium
Bangalore, Karnataka
settlement.
and Lead
Commercial,
Industrial)

150,000Sqm

37.Other (Dumpsite)

S1-c

P-2

50,000 Sqm

37.Other (E-waste recycling)

S1-c

P-2?

88,000 Sqm

31. Electronic Industry,
37. Other (Vehicle movement)

S1-e

Peenya Industrial area, Bangalore,
Karnataka

Mixed
(Industrial,Habitation
settlement)

Zinc, Cromium, Lead

2,000,000 Sqm

L1-d

P-2

Cauvery River, downstream Nanjangud,
Mysore District, Karnataka

Water bodies

Lead ,Cadmium, Hexavalent
Chromium, Chromium, Zinc, Nickel

1,500,000 Sqm

14. Hardening of steel,
13. Production of iron and steel,
26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments,
12- Metal surface treatment, such as etching, staining, polishing, galvanising,
cleaning, degreasing, plating, etc.
24. Production of canvas and textiles,
28. Production/formulation of drugs/pharmaceuticals & health care product,
32. Pulp & Paper Industry

L1-d

P-2?

Kalamukke Lake, Kochi

Water bodies

Lead

10,000,000 Sqm

4. Petroleum refining/re-processing of used oil/recycling of waste oil
S2
29. Production, and formulation of pesticides including stock-piles
21. Production and/or industrial use of paints, pigments lacquers, varnishes,
plastic and inks,
26. Production or industrial use of synthetic dyes, dye-intermediates and pigments
37. Other (The major types of these industries are fertilizers, pesticides, chemicals
and allied industries, petroleum refining and heavy metal processing, rubber
processing units, animal bone processing units, battery manufacturers, mercury
products, acid manufacturers, pigment and latex producers etc)

L1-d

P-2

Kuzhikandom Thodu (Creek), Kerala

Water bodies

Pesticides Residues, Chromium, Lead, 200,000 Sqm
Cadmium, Mercury

4. Petroleum refining/re-processing of used oil/recycling of waste oil
S1-d
29. Production, and formulation of pesticides including stock-piles
21. Production and/or industrial use of paints, pigments lacquers, varnishes,
plastic and inks,
26. Production or industrial use of synthetic dyes, dye-intermediates and pigments
37. Other (The major types of these industries are fertilizers, pesticides, chemicals
and allied industries, petroleum refining and heavy metal processing, rubber
processing units, animal bone processing units, battery manufacturers, mercury
products, acid manufacturers, pigment and latex producers etc)

L1-d

P-2

KL-628-1

KL-683-1

"Industrial processes" which caused the contamination

S1 – a
S1 – b
S1 - c

L1-d

P2

L1-d,
L1-c

P-2?

S1-c, S1e, S1-f

P-2

L1-d

Annex D

State

Madhya
Pradesh

Maharashtra

Serial no. Site ID number

111

KL-683-2

116

KL-686-1

120

MP-454-1

121

MP-456-1

122

Site Name

MP-457-2

124

MP-457-3

140

MH-400-5

141

MH-400-6

142

MH-431-1

146

ND-110-14

148

ND-110-16

149

ND-110-17

ND-110-20

"Industrial processes" which caused the contamination

Typology

Pesticide Residue, Chromium,
206,200 Sqm
Hexavalent Chromium, Lead, Arsenic,
Cadmium, Mercury, pH

4. Petroleum refining/re-processing of used oil/recycling of waste oil
S1-d
29. Production, and formulation of pesticides including stock-piles
21. Production and/or industrial use of paints, pigments lacquers, varnishes,
plastic and inks,
26. Production or industrial use of synthetic dyes, dye-intermediates and pigments
37. Other (The major types of these industries are fertilizers, pesticides, chemicals
and allied industries, petroleum refining and heavy metal processing, rubber
processing units, animal bone processing units, battery manufacturers, mercury
products, acid manufacturers, pigment and latex producers etc)

Vadavathoor , Kottayam

Other (MSW Dump
site)
Industrial

Chromium, Hexavalent Chromium,
Lead, Arsenic, Cadmium, Mercury,
Zinc, Cadmium , Mercury, Arsenic,
Chromium, Lead, Fluoride

14164Sqm

37.Other (MSW)

S1-c

P-2?

15,0000 Sqm

7. Primary production of zinc/ lead/copper and other non-ferrous metals except
aluminium
( Zinc metal recovery from ash)

S1-a

P-2?

M/s Grasim Chemical, Grasim Nagar,
Nagda, Madhya Pradesh

Water bodies

Mercury

8,000 Sqm

16. Production of caustic soda and chlorine
24. Production of canvas and textiles

Sajjan Chemicals -Plot No ; 54 E dosigoan
Industrial area, Ratlam, Madhya Pradeh

Industrial

Arsenic, Cadmium, Chromium, Lead,
and other heavy metals, Sulphate,
Chloride, Aluminium, Phenolic
compounds, PAH

4550 Sqm

37. Other (Manufacturing of H-acid and G-acid) and (Not known)- for new site
29. Production, and formulation of pesticides including stock-piles

S1-a

P-2?

Sajjan chemical Pvt Ltd ( Plot No -61 B,
Dosigaon Industrial Area, Ratlam)

Industrial

Arsenic, Cadmium, Chromium, Lead,
and other heavy metals, Sulphate,
Chloride, Aluminium, Phenolic
compounds, PAH

10,000 Sqm

37. Other (Manufacturing of H-acid and G-acid)
29. Production, and formulation of pesticides including stock-piles

S1-c

P-2

Sajjan chemical Pvt Ltd (Khandarwesa
Mines, Near Nimali Village)

Other (Mining Abandoned mine)

37. Other (Manufacturing of H-acid and G-acid)

S1-b

P-2?

Mithi River, Mumbai, Maharashtra

Water body

Arsenic, Cadmium, Chromium, Lead, 326,400 Sqm
and other heavy metals, Sulphate,
Chloride, Aluminium, Phenolic
Nitrate, Lead,Sulphates
270,000 Sqm

Dahisar,Mumbai Suburban, Maharashtra

Habitation settlement Chromium, Hexavalent Chromium

105,000Sqm

37 Other (Chrome salts manufacturing)

S1-a?

P-2?

Naregaon dumping site, Aurangabad city

Other (MSW Landfill) Cadmium, Hexavalent Chromium,
Chromium, Zinc, Lead, Copper
Mixed (Industrial,
Hexavalent Chromium, Chromium
Habitation
settlement
&Commercial)

143,100 Sqm

37 Other (Landfill)

S1-c

P-2

450,000 Sqm

28. Production/formulation of drugs/pharmaceuticals & health care product
S1-C
26. Production or industrial use of synthetic dyes, dye-intermediates and pigments
21. Production and/or industrial use of paints, pigments lacquers, varnishes,
plastic and inks

Other (MSW Landfill) Nitrate, Silica, Chromium, Nickel,
Copper, Heavy Metals, Potassium,
Industrial
Metals, PAH, Oil/fuel Hydrocarbons
(TPH), VOC’s, PCB

300,000 Sqm

37 Other (Landfill)

700 Sqm

Industrial

480,000 Sqm

37. Other (temporarily storage of hazardous waste e.g. production of rubber,
S1-c
electrical components, dyes, oil sludge, electric cables aluminium sludge and lube
oil etc.)
31. Electronic Industry,
S1-C
26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments,
12- Metal surface treatment, such as etching, staining, polishing, galvanising,
cleaning, degreasing, plating, Heavy Industry (casting, rolling, stamping) etc

Indo Zinc, Plot-79, Sector -3, Pithampur,
Dist-Dhar, Madhya Pradesh

Gazipur landfill-site, Gazipur, Delhi
Jhilmil Industrial Area , New Delhi

154

Approximate area
of site (Sqm)

Mixed (Agricultural
Land,Habitation
settlement)

MP-457-1

123

Primary Contaminant(s)

Ammanthuruthu- Karipadam

Okhla industrial area, New Delhi

National
Capital Territory

Current Land use

Road side & in front of C-58/1, Essco
Sanitations, National Capital Territory
(Delhi) Wajirpur Industrial Area

Chromium, Lead, Zinc, Nickel, VOCs

L1-d

L1-d

37. Other (illegal activities like sewage waste, dumping of domestic waste, small
illegal domestic industries, scrapyards etc on banks of Mithi river)

L1-d

S1-b

P-2

P-2?

P-2

P2

L1-d

P-2
P1-a;
P2

L1-d

P-2

Annex D

State

Serial no. Site ID number

Site Name

Badli Industrial Area, Delhi

Orissa

155

ND-110-21

163

ND-110-29

Current Land use

Primary Contaminant(s)

Industrial, Habitation Arsenic, Chromium, Lead, Cadmium
settlement
(Residential/School/Ki
ndergarten);

Approximate area
of site (Sqm)

"Industrial processes" which caused the contamination

Typology

310,000 Sqm

31. Electronic Industry,
26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments,
12- Metal surface treatment, such as etching, staining, polishing, galvanising,
cleaning, degreasing, plating, etc.

Copper, Zinc, Selenium, Arsenic,
Lead, Cadmium

640,000 Sqm

9. Secondary production of lead

S1-c

Hexavalent Chromium, Chromium

11,100 Sqm

37. Other (sodium dichromate, Potassium dichromate and sodium sulphate)

S1-c

P-2

Gypsum Pond -Paradip Phosphate & IFFCO, Industrial
Paradip,Orissa

Fluoride, Phosphate, Chloride

60,000Sqm

18. Production of nitrogenous and complex fertilizers
37. Other (Di Ammonia Phosphate, Sulphuric acid, phosphoric acid)

S1-c

P-2

Industrial

Chromium, Hexavalent Chromium

4,800 Sqm

37. Other (Basic Chrome Sulphate)

S1-c

P-2

Mandoli&Seelampur E-Waste site East Delhi Habitation
settlement,
Other (informal
industrial activity)
RKL-III , ( In a low lying area in kalunga
Waste land
industrial estate near Kalinga Sponge
industry, around 500 m away from M/s
Konark Chemicals and M/s Siddharth
Chemicals)

L1-d

L1-d

P-2

172

OR-769-3

173

OR-754-1

175

OR-757-1

Industrial

Chromium, Hexavalent Chromium

4,800 Sqm

37. Other (Basic Chrome Sulphate)

S1-c

P-2

176

OR-757-2

Site KCL-I, , Inside the premises of M/s KCL
near H2SO4 Tank
Site KCL II, Inside the premises of M/s KCL
near Gate, Mayurbhanj Orissa

1,900 Sqm

37. Other (Basic Chrome Sulphate)

S1-c

P-2

OR-757-3

Site KCL III, ,Inside the premises of M/s KCL Industrial
inside drier room, Mayurbhanj Orissa

Chromium, Hexavalent Chromium

177

136,500 Sqm

37. Other (Basic Chrome Sulphate)

S1-c

P-2

OR-757-4

Site KCL IV, outside the premises of M/s
KCL near Northern Boundary- Mayurbhanj
Orissa

Chromium, Hexavalent Chromium

178

15,000 Sqm

37. Other (Basic Chrome Sulphate)

S1-c

P-2

OR-757-5

Site KCL V, outside the premises of M/s KCL Industrial
near main Gate; Mayurbhanj Orissa

Chromium, Hexavalent Chromium

179

37. Other(Single Super Phosphate fertilizer, Sulphuric Acid)

S1-c

P-2

10,054 Sqm

37. Other(Single Super Phosphate fertilizer, Sulphuric Acid)

S1-c

P-2

OR-757-7

Site ECFC-II ( Outside the Premises along
the boundary wall)), Mayurbhanj, Orissa

Industrial

181

Vanadium, Fluoride, Hexavalent
Chromium, Chromium, Phosphate ,
Sulphate
Vanadium, Fluoride, Hexavalant
Chromium, Chromium, Phosphate ,
Sulphate

5,000 Sqm

OR-757-6

Site ECFC-I (Backside of the unit.)
Mayurbhanj, Orissa

Industrial

180

Flouride, Cyanide

11,200 Sqm

11. Production of primary aluminium

S1-c

P-2

OR-759-1

Site NALCO-I, M/sNational Aluminum Co.
Products, Angul

Industrial

182

Hexavalent Chromium, Chromium

32,000 Sqm

37. Other (sodium dichromate and basic chrome salts)

S1-c

P-2

OR-759-2

Wasteland

Flouride, Cyanide

900 Sqm

11. Production of primary and secondary aluminium

S1-b

184

OR-759-3

Site OCL-I, ORICHEM abandoned site
(inside the premises of M/s Orichem Ltd
and also outside the boundary of wall),
Talcher, Orissa
Site NALCO-II,M/sNational Aluminum Co.
Products, Angul

Industrial

183

Other (dumpsite with Flouride, Cyanide
shed)

11. Production of primary and secondary aluminium

S1-b

P-2?

OR-759-4

Site NALCO-III,M/sNational Aluminum Co.
Products, Angul

1,000 Sqm

186

Dumpsite JCL-I (Outside the Premises Of
M/S Jayshree Chemicals Ltd Near
Rushikulya River)
Jayashree Chemicals, Ganjam

Industrial

3,500 Sqm

16. Production of caustic soda and chlorine

S1-c

P-2

192

OR-761-1

Waste land

Mercury

Annex D

State

Serial no. Site ID number

193

Punjab

Rajasthan

OR-761-2

194

OR-761-3

196

OR-768-1

197

OR-768-2

198

OR-768-3

200

OR-769-1

201

OR-769-2

202

OR-769-4

203

PB-141-1

204

PB-141-5

205

PB-141-6

207

PB-144-2

208

PB-144-4

211

PB-148-1

216

RJ-302-1

Site Name

Dumpsite JCL-II (Inside the Premises Of
M/S Jayshree Chemicals Ltd )
Jayashree Chemicals, Ganjam

Current Land use

Primary Contaminant(s)

Approximate area
of site (Sqm)

"Industrial processes" which caused the contamination

Typology

Industrial

Mercury

12,000 Sqm

16. Production of caustic soda and chlorine

S1-c

P-2

Dumpsite JCL-III ( (Outside the Premises Of Industrial
M/S Jayshree Chemicals Ltd Near
Rushikulya River))
Jayashree Chemicals, Ganjam

Mercury

8,000 Sqm

16. Production of caustic soda and chlorine,

S1-c

P-2

Site INDAL-I (Located inside the unit
premises of M/s Indian Aluminium
Company Limited), Hirakud,Sambalpur

Industrial

Fluoride, Cyanide

15,000 Sqm

11. Production of primary and secondary aluminium)

S1-a?

P-2?

Site INDAL-II (Located inside the unit
premises of M/s Indian Aluminium
Company Limited ), Hirakud, Sambalpur

Industrial

Fluoride, Cyanide

87,500Sqm

11. Production of primary and secondary aluminium)

S1-b

P-2

Site INDAL-III (Located outside the unit
premises of M/s Indian Aluminium
Company Limited), Hirakud, Sambalpur

Industrial

Fluoride, Cyanide

800Sqm

11. Production of primary and secondary aluminium)

S1-b

P-2?

RKL-I (Inside The Premises Of M/S Lotus
Chrome Chemicals)

Industrial

Hexavalent Chromium, Chromium

1,000 Sqm

37. Other (sodium chromate and sodium sulphate)

S1-c

P-2

RKL-II (In Beldihi village along the play
ground between Govt primary school & St.
Georgia school)
RKL-IV, inside the premises of M/S
Siddharth Chemicals
Buddha Nullah, Ludhiana, Punjab

Other (School’s
playground)

Hexavalent Chromium, Chromium

10,000 Sqm

37. Other (sodium chromate and sodium sulphate)

S1-c

P-2

Industrial

Hexavalent Chromium, Chromium

4,500 Sqm

37. Other (sodium chromate and sodium sulphate)

S1-c

P-2

Water bodies

Nickel, Cadmium, Lead, Pesticides

200,000 Sqm

29 Production and formulation of pesticides including stock-piles
S1-c
26 Production or industrial use of synthetic dyes, dye-intermediates and pigments
24 Production of canvas and textiles
12 Metal surface treatment, such as etching, staining, polishing, galvanising,
cleaning, degreasing, plating, etc.
37 Other (Chemical Manufacturing and Sewage Treatment Plant)

Tajpur road MSW Sumpsite, Ludhiana

Other (MSW
dumpsite)

102,000 Sqm

37. Other (MSW dump site)

S1-c

P-2

Hambran Road Msw DumpSite, Ludhiana

Other (closed MSW
dump site

40,500 Sqm

37. Other (MSW Dump site)

S1-c

P-2

PSIEC Leather Complex, Jalandhar, Punjab

Industrial

Nickel, Heavy Metals, Oil/fuel
Hydrocarbons (TPH), Pesticide
residue, PAH, Phenolic compounds,
Nickel, Heavy Metals, Pesticide
residue, PAH components, Phenolic
compounds, Nitrate, Sulphate,
Hexavalent Chromium, Chromium

1,280,000 Sqm

30. Leather tanneries

S1-c

Basti Sheikh, Jalandhar

Mixed (Habitation
Arsenic, Cadmium, Chromium, Lead,
settlement,
Mercury, Nick, Zinc, VOC, TPH,
Commercial, Landfill) Pesticide residue, PAH, el, Phenolic
compounds, pH, nitrate, sulphate,
phosphate, Ammonia, Chloride,
Agricultural land
Phenolic compounds, PAH, Lead,
Chromium VI, Total Chromium,
Sulphate, Chloride

63,000 Sqm

37. Other (MSW dump site)

S1-c

17,000 Sqm

37. Other (Manufacturing of H-acid and G-acid)

S1-a

Water Bodies

101,680 Sqm

24. Production of canvas and textiles; 26. Production or industrial use of synthetic
dyes, dye-intermediates and pigments

Mahaluxmi OrgoChemical
Industries, Nabha
Road, Bhawanigarh,
Sangrur
Amanishah nalla, Sanganer Indutrial Area,
Jaipur

BTEX, VOC, Total Chromium, Lead,
Zinc, Copper, Phenolic compounds

L1-d

L1-d

P-2?

P-2
P-2

L1-b

P-2?

L1-d

P-2

Annex D

State

Serial no. Site ID number

Rajasthan
219

Site Name

TN-607-1

227

TN-624-1

231

TN-632-1

233

TN-632-3

235

TN-640-1

236

UP- 201-1

Tamil Nadu

239

UP-201-9

242

UP-204-1

244

UP-208-12

247

UP-208-15

Eachangadu, Cuddalore, Tamil Nadu,

Mixed(Industrial &
Habitation
Settlement)

Lead, Chromium, Cadmium, Arsenic,
Barium,

1,620,000 Sqm

Kodaikanal ,Tamil Nadu

Industrial

Mercury

60,000 Sqm

37. Other( Thermometer manufacturing)

S1-c

P-2?

TCCL, Ranipet , Tamilnadu

Other (Dumpsite)

Chromium, Hexavalent Chromium

75,000 Sqm

37. Other Sodium (Dichromate ,Basic Chromium Sulphate ,Sodium sulphate )

S1-c

P-2

Vanitec Limited (inside the premises of
Other (CETP and
CETP) Vallayambattu, Vadiumbadi, Vellore, Sludge Dump Site)
Tamilnadu
Noyyal river ,Tirupur, Tamil Nadu
Water Bodies

Chromium, Hexavalent Chromium

54,000 Sqm

30. Leather tanneries,
37. Other (CETP)

S1-c

P-2

Chlorine, Sulphate, Manganese

1,200,000 Sqm

24. Production of canvas and textiles,
26. Production or industrial use of synthetic dyes, dye-intermediates and pigments

L1-d

P-2

UP-208-6

261

UP-226-1

263

UP-226-3

17. Production of mineral acids, 26. Production or industrial use of synthetic dyes, S1-c
dye-intermediates and pigments, 18. Production of nitrogenous and complex
fertilizers
21. Production and/or industrial use of paints, pigments lacquers, varnishes,
S1-b
plastic and inks,
24. Production of canvas and textiles,
26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments,
28. Production/formulation of drugs/pharmaceuticals & health care product

P-2

L1-d

P2

L1-d

P-2

Sahibabad Industrial Area

Mixed (Industrial
and Residential)

Hexavalent Chromium, Chromium,
Lead, Arsenic

68,900 Sqm

37 = Other (temporarily storage of hazardous waste e.g. production of rubber,
S1-c
electrical components, dyes, oil sludge, electric cables aluminium sludge and lube
oil etc., Heavy Metal- Casting and Rolling)

Lohia Nagar C Block, Ghaziabad

Mixed (Industrial,
Habitation
settlement)

Hexavalent Chromium, Chromium

2,244,100 Sqm

20. Production and/or industrial use of solvents,
21. Production and/or industrial use of paints, pigments lacquers, varnishes,
plastic and inks,
26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments,
37. Other (Heavy Metal Industry),
12- Metal surface treatment, such as etching, staining, polishing, galvanising,
cleaning, degreasing, plating, etc.

S1-a

Shakti Nagar, Aligarh

Habitation settlement Chromium, Lead, Cadmium, Arsenic

520,000 Sqm

S2

Tejab Mill Campus, Anwarganj, Kanpur

Habitation settlement Hexavalent Chromium, Chromium,
Sulphide
Wate Land
Hexavalent Chromium, Chromium,
Cadmium
Mixed (Industrial,
Hexavalent Chromium, Chromium,
Habitation
Zinc, Sulfate,Lead
settlement)

61,314 Sqm

12- Metal surface treatment, such as etching, staining, polishing, galvanising,
cleaning, degreasing, plating, etc.
17. Production of mineral acids

S1-a

P-2

2,000,000 Sqm

37. Other (Basic chrome sulphate)

S1-c

P-2

200,000 Sqm

37. Other (Basic chrome sulphate)
9. Secondary production of lead

S1-c,

P-2

Juhi Baburaiya (Rakhi Mandi), Kanpur

Mixed (Iwaste land,
Habitation
settlement)

Arsenic, Chromium, Hexavalent
Chromium, Lead, Mercury, Zinc,
Cadmium, Copper, Nitrate, Sulphate

250,000 Sqm

S1-c

P-2

Panki Industrial Area, Kanpur

Waste land

Chromium, Lead Arsenic, Zinc,
Nitrate, Flouride,Sulphate

40,400 Sqm

S1-c

P-2?

Shivnathpura, Rania , (Kanpur Dehat)
Ramabai Ngar, Kanpur, Uttar Pradesh

Agricultural land

Chromium, Cadmium, Heavy metals

20,000 Sqm

30. Leather tanneries,
26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments,
24. Production of canvas and textiles,
17. Production of mineral acids,
37. Other (Chromium sulphate manufacturing)
30. Leather tanneries;
24. Production of canvas and textiles,
26. Production or industrial use of synthetic dyes, dye-intermediates and
pigments,
18. Production of nitrogenous and complex fertilizers
37. Other (Basic chrome sulphate)

S1-c

P-2

Chakar Village Chinhat, Lucknow

Mixed(Commercial,
Industrial)
Commercial

Pesticides (isomers of HCH)

10,000 Sqm

29. Production, andformulation of pesticides including stock-piles

S1-c

P-2?

Pesticides (isomers of HCH)

12,000 Sqm

29. Production, and formulation of pesticides including stock-piles

S1-c

P-2?

Khanchandrapuri, Rania Kanpur Dehat

Uttar Pradesh

252

Typology

442200 Sqm

UP-208-4

UP-208-5

"Industrial processes" which caused the contamination

Arsenic, Cadmium, Cr- total, Cr VI,
Lead, Mercury, zinc, copper

UP-208-3

251

Approximate area
of site (Sqm)

Industrial

Nauriaya Kheda Kanpur

250

Primary Contaminant(s)

Village Bichhadi, Block Girva, Rajasthan
RJ-313-1

226

249

Current Land use

Uttardhauna, Chinhat Block, Lucknow

P-2

L1-d

P2

Annex D

State

Uttarakhand

Serial no. Site ID number

264

UP-226-6

265

UP-231-1

271

UP-250-1

272

UP-250-2

275

UP-283-1

283

UK-249-2

287

WB-701-2

288

WB-711-1

301

WB-712-2

310

WB-712-3

Site Name

Current Land use

Primary Contaminant(s)

Approximate area
of site (Sqm)

"Industrial processes" which caused the contamination

Typology

Dewa Road, Lucknow (Palhauri Village,
Deva Road, Chinhat, Lucknow)

Commercial

Pesticides (isomers of HCH)

12,000 Sqm

29. Production, and formulation of pesticides including stock-piles

S1-c

P-2?

Kanoria Chemical Renukoot ,Renukoot,
Sonebhadra, Uttar Pradesh

Water Bodies

Mercury, Pesticides (HCH Isomers)

60,000 Sqm

29. Production, and formulation of pesticides including stock-piles
16. Production of caustic soda and chlorine

S1-c

L1-d

Barnawa Village, Baghpat, District Meerut
(Confluence point of Kali River & Hindon
River)

Mixed (Waste
land,Water bodies)

Chromium, Lead, Cadmium,
Pesticides

350,000 Sqm

32. Pulp & Paper Industry
37. Other (Distillery, food processing industry (dairy and sugar))

S1-c

L1-d

Jaibheem Nagar, Ward No. 5, Meerut

Mixed
(Agriculture,Water
bodies)

Lead, Mercury, Chromium, Cadmium. 174,900 Sqm

26. Production or industrial use of synthetic dyes, dye-intermediates and pigments S1-c
37. Other (Hospital)
24. Production of canvas and textiles

L1-d

Firozabad

Mixed (Industrial,
Habitation
settlement)

Arsenic, Cadmium, Lead , Chromium, 60,000 Sqm
Other heavy metals

37. Other (Glass Industries-manufacturing process)

Ibrahimpur Village, Bhadarabad, Haridwar
District, Uttarakhand

Water Bodies

Copper, Chromium, Lead, Cadmium,

4,000 Sqm

24. Production of canvas and textiles
26. Production or industrial use of synthetic dyes, dye-intermediates and pigments

Tiljala, Picnic Gardens, Kolkata

Mixed ( Industrial & Lead, Cadmium, Arsenic, Tin, Zinc,
Habitaton settlement) Copper

10,000 Sqm

9. Secondary production of lead

S1-c, S2

P-2?

Nibra Indusrial Area,Howrah, West Bengal

Mixed
Mercury, Zinc Lead, Chromium,
(Industrial,Industrial, Nickel, Cadmium, Copper, PAH, TPH,
Habitation
BTEX
settlement)

22,460 Sqm

33. Disposal of barrels containers used for handling of hazardous wastes
chemicals.
37. Others (Not Specified)

S1-c

P1-a, P2?

Delhi Road, Near Shivang Trexium Pvt. Ltd.
& Shree Balaji Veneers Pvt. Ltd. Netaji
More, Dist. Hooghli (HW site 3 in NPC
report from 2006)
Near minu weigh bridge, Delhi Road (100
mt from Netaji More) Near Dhaba, Dist.
Hooghli

Other (Dump site)

Lead Arsenic, Mercury, Cadmium,
Zinc, Hexavalent Chromium,
Chromium

2,000 Sqm

Other (Chrome salt manufacturing units)

S2, S1-c

P-2

Commercial

Lead Arsenic, Mercury, Cadmium,
Zinc, Hexavalent Chromium,
Chromium

1,700 Sqm

37. Other (Chrome salt manufacturing units)

S2, S1-c

P-2

S1-c, S1- L1-d
e

P2

L1-d

West Bengal

Inventory and Mapping of Probably Contaminated Sites in India. Final Summary Report

Appendix E Summary of findings (typology,
analytical results and population
at risk)
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State

Serial no. Site ID number

Site Name

Is the groundwater
used for drinking water

Any use of surface
water within 1 km for
sensitive purpose

Total population at
risc

Analytical results from Site Inspections compared with Screening and Response level

Soil/sediment

Groundwater

Surface water

Other media

3

TS-502-1

Patancheru, Medak District , Telangana

Moderate use of groundwater for
drinking water purpose

Moderate use for sensitive
purpose

15000

>SSL and <RL
(Cr = 100 mg/kg)

<SSL

<SSL

No samples

12

AS-781-3

Rangia, District-Kamrup, Assam

Major use for sensitive purpose

1500

Moderate use for sensitive
purpose
No use for sensitive purpose

10000

>SSL:
(Mn =0.33 mg/l)
<SSL

No samples

BR-800-1

>SSL and < RL
(Cr = 90.8 mg/kg)
<SSL

No samples

16

Major use of groundwater for
drinking water purpose
Major use of groundwater for
drinking water purpose
Major use of groundwater for
drinking water purpose
Major use of groundwater for
drinking water purpose
Moderate use of groundwater for
drinking water purpose

<SSL

No samples

1600

<SSL

<SSL

No samples

No samples

Moderate use for sensitive
purpose
Moderate Use for sensitive
purpose

5000

<SSL

<SSL

<SSL

No samples

500

>RL
(Pb= 8683.03 mg/kg, Zn = 2190.43
mg/kg, Cu= 1047.83 mg/kg)

<SSL

No samples

No samples

>SSL
(Cr = 28.6 mg/l and Zn =
7.83 mg/l)

No samples

No samples

Telangana

Assam
Bihar

Chhattis-garh

17

CG-491-1

Hathidah Khurd village, Mokama Block,
Patna District, Bihar
Bhilai steel plant, Chhattisgarh

21

CG-495-2

BALCO, Korba

23

GA-403-2

M/s Sunrise Zinc Ltd , Plot No. L-2 & M/S
Nicomet Industries Ltd Plot no, L-15 ,19 &
20, Cunicolum Industrial Estate, Punjim,
Goa

24

GJ-360-1

Aji GIDC Industries Association Estate
Rajkot

Moderate use of groundwater for
drinking water purpose

Moderate Use for sensitive
purpose

7.000

27

GJ-383-1

Larsen Chem, B/2, Ganeshpura, Opp
Janta Petrol Pump, Modasa Sabarkantha
district- Gujarat

Major use of groundwater for
drinking water purpose

Moderate use for sensitive
purpose

400

<SSL

<SSL

>SSL
(Hg = 0.25 mg/l)
<SSL (Cr = 1.12 mg/l)

No samples

28

GJ-383-2

Swastik Organic, survey no 93 paiki,Sabar
Dairy Road,Piplodi

Moderate use of groundwater for
drinking water purpose

Moderate Use for sensitive
purpose

5000

<SSL

<SSL

No samples

No samples

31

GJ-390-4

Effluent Channel Project Limited (ECPL)
(Baroda Effluent Canal) Vadodara and
Bharuch District

Moderate use of groundwater for
drinking water purpose

Major use of surface water for
sensitive use (Irrigation)

20000

<SSL

<SSL

<SSL

No samples

32

GJ-391-1

Hema Chemicals
Vadodara

Moderate use of groundwater for
drinking water purpose

Moderate use for sensitive
purpose

500

>RL
(Cr(VI) = 95.29 mg/kg and Cr =
3121,18 mg/kg)

No samples

No samples

No samples

33

GJ-392-2

J Point,( Effluent Discharge Point)
Jambusar, District- Bharuch,

Moderate use of groundwater for
drinking water purpose

No use for sensitive purpose

2000

<SSL

No samples

No samples

34

GJ-393-2

Ankleshwar Induatrial Estate ,GIDC
Moderate use of groundwater for
Industrial Estate, Ankleshwar. Dist.Bharuch drinking water purpose
(Gujarat, India,Ankleshwar

Moderate use for sensitive
purpose

2000

>RL (Cr = 250 mg/kg)
>SSL <RL
(Ni = 63 mg/kg)

>SSL (Ni=1.8 mg/l)

(Dichloroethane = 7.3
ug/l)
Acetone = 24 ug/l; 1,2
(no SSL)
>SSL (Ni=6.76 mg/l)

No samples

40

GJ-396-4

TSDF site, GIDC-Vapi, District-Valsad

No use of groundwater for
drinking water purpose,

No use for sensitive purpose

1500

<SSL:
(Styrene=157.85 mg/l)

<SSL

No samples

44

GJ-391-4

Gorwa Pond, Vadodara Gujarat,Behind
Hema Chemicals, Nr.Samta Colony,
Subhanpura Road,Vadodara

Major use of groundwater for
drinking water purpose

No use for sensitive purpose

500

>SSL (Cr = 176.45 mg/kg)
> RL (Cd = 23.06 mg/kg) for
agriculture landuse)
>RL
(Cr = 183.55 mg/kg)

<SSL

<SSL

No samples

53

HR-122-2

Pace City-II, Sector 37
Gurgaon Haryana

Major use of groundwater for
drinking water purpose

No use for sensitive purpose

2000

>RL
(Cr = 209 mg/kg)

<SSL

<SSL

No samples

Goa

Gujarat

Haryana

Unit II, Nandesari,

>SSL ( Cd=48.87 mg/kg)
<SSL

Annex E
State

Haryana

Serial no. Site ID number

Site Name

Is the groundwater
used for drinking water

Any use of surface
water within 1 km for
sensitive purpose

Total population at
risc

Analytical results from Site Inspections compared with Screening and Response level

Soil/sediment

Groundwater

Surface water

Other media

59

HR-131-1

Prem Colony, Kundli Sonepat

Major use of groundwater for
drinking water purpose

Moderate use for sensitive
purpose

5000

> RL (Pb = 11945 mg/kg)

<SSL

No samples

No samples

61

HR-133-2

Sectors 25 & 29, Dyeing Industry, Panipat,
Haryana

Major use of groundwater for
drinking water purpose

Moderate use for sensitive
purpose

2000

<SSL

<SSL

>SSL (Ammonia=7.58
mg/l)

>SSL (Ammonia= 9.47
mg/l)

65

HP-173-2

, Housing Board Phase-III,Effluent Drain
Baddi, Himachal Pradesh

Major use of groundwater for
drinking water purpose

Major use for sensitive purpose

2000

<SSL

<SSL

Pending

<SSL

79

JH-833-1

Roro hills Jharkhand

Major use of groundwater for
drinking water purpose

Major use of surface water for
sensitive use

100

<SSL

No samples

No samples

81

JH-833-2

Manikui -Chandil Swarnarekha River
Polluted Site, Seraikella- Kharswan,
Jharkhand

Major use of groundwater for
drinking water purpose

Major use for sensitive purpose

2.000

>RL (Cr = 3185 mg/kg)
>SSL and <RL
(Cr(VI) = 12,76 mg/kg)
>RL '(Cr = 3185 mg/kg)
>SSL and <RL
(Cr(VI) = 12,76 mg/kg)

<SSL

No samples

No samples

88

KA-560-15

Mavallipura Dumpsite, Yelahanka , Banglore Major use of groundwater for
drinking water purpose

Major use of surface water for
sensitive use

1000

<SSL

>SSL (Nitrate= 56.05
mg/kg)

<SSL

<SSL

92

KA-560-2

Goripalya near Mysore Road, Bangalore,
Karnataka. E-waste recycling in Bangalore,
Karnataka

Major use of groundwater for
drinking water purpose

No use for sensitive purpos

20000

>RL ( Cu = 412 mg/kg)
>SSL (Pb = 203 mg/kg)

<SSL

<SSL

No samples

98

KA-560-8

Mangamanapalya Road, Hosur Road,
Bangalore, Karnataka

Moderate use of groundwater for
drinking water purpose

No use for sensitive purpos

6000

<SSL

<SSL

<SSL

No samples

99

KA-560-9

Peenya Industrial area, Bangalore,
Karnataka

Moderate use of groundwater for
drinking water purpose

Moderate use for sensitive
purpose

50000

> SSL (Cr = 159.52 mg/kg)

>SSL (Cr VI =98.51 mg/kg) No samples
>SSL (Cr Total
=109.80 mg/kg)

<SSL

101

KA-571-1

Cauvery River, downstream Nanjangud,
Mysore District, Karnataka

Major use of groundwater for
drinking water purpose

Moderate use for sensitive
purpose

5000

<SSL

<SSL

<SSL

<SSL

108

KL-628-1

Kalamukke Lake, Kochi

Moderate use of groundwater for
drinking water purpose

Major use for sensitive purpose

4000

<SSL (Pb=69.25 mg/kg)

<SSL

<SSL

No samples

110

KL-683-1

Kuzhikandom Thodu (Creek), Kerala

Moderate use of groundwater for
drinking water purpose

Major use for sensitive purpose

7000

>RL
(HCH = 22.9 mg/kg, DDE = 4.35
mg/kg)

<SSL

<SSL

No samples

Himachal
Pradesh

Jharkhand

Karnataka

Kerala
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State

Serial no. Site ID number

Site Name

Is the groundwater
used for drinking water

Any use of surface
water within 1 km for
sensitive purpose

Total population at
risc

Analytical results from Site Inspections compared with Screening and Response level

Soil/sediment

Groundwater

Surface water

Other media

111

KL-683-2

Ammanthuruthu- Karipadam

Moderate use of groundwater for
drinking water purpose

Major use for sensitive purpose

5000

> SSL (p,p DDD = 0.34 mg/kg, p,p
DDE = 0.1 mg/kg, Cr = 96 mg/kg )

<SSL

<SSL

No samples

116

KL-686-1

Vadavathoor , Kottayam

Major use of groundwater for
drinking water purpose

Major use for sensitive purpose

3000

>SSL
(Cr total = 83.69 mg/kg)

<SSL pH <IDWS

<SSL

<SSL

120

MP-454-1

Indo Zinc, Plot-79, Sector -3, Pithampur,
Dist-Dhar, Madhya Pradesh

Major use of groundwater for
drinking water purpose

Moderate use of surface water
for sensitive use

1000

>RL
<SSL
(Pb = 30427 mg/kg and Zn = 44220
mg/kg )

No samples

No samples

121

MP-456-1

M/s Grasim Chemical, Grasim Nagar,
Nagda, Madhya Pradesh

Moderate use of groundwater for
drinking water purpose

Major use of surface water for
sensitive use

2000

<SSL

<SSL

<SSL

No samples

122

MP-457-1

Sajjan Chemicals -Plot No ; 54 E dosigoan
Industrial area, Ratlam, Madhya Pradeh

Major use of groundwater for
drinking water purpose

No use for sensitive purpose

1000

<SSL

>SSL
( Pb = 0.55 mg/l )

No samples

No samples

123

MP-457-2

Sajjan chemical Pvt Ltd ( Plot No -61 B,
Dosigaon Industrial Area, Ratlam)

Major use of groundwater for
drinking water purpose

No use for sensitive purpose

1000

<SSL

No samples

No samples

124

MP-457-3

Sajjan chemical Pvt Ltd (Khandarwesa
Mines, Near Nimali Village)

Major use of groundwater for
drinking water purpose

No use for sensitive purpose

1000

<SSL

>SSL
(Hg = 0.0055 mg/l; Cu =
0.132 mg/l, SO4 = 406
mg/l; NO3 = 110 mg/l;
Ni= 0.087 mg/l)
<SSL

No samples

No samples

140

MH-400-5

Mithi River, Mumbai, Maharashtra

Moderate use of groundwater for
drinking water purpose

Moderate use for sensitive
purpose

20000

No samples

>SSL ( Nitrate =13.33
mg/l)

No samples

141

MH-400-6

Dahisar,Mumbai Suburban, Maharashtra

Moderate use of groundwater for No use for sensitive purpose
drinking water purpose

10000

No samples

>SSL
(SO4 =1108.53 mg/l ;
Nitrate = 59.82 mg/l)
No samples

No samples

No samples

142

MH-431-1

Naregaon dumping site, Aurangabad city

Moderate use of groundwater for No use for sensitive purpose
drinking water purpose

1000

>SSL (Cr VI =4.12 mg/kg, Pb
=67.78 mg/kg )

<SSL

No samples

<SSL

146

ND-110-14

Okhla industrial area, New Delhi

Moderate use of groundwater for
drinking water purpose

Moderate use for sensitive
purpose

10000

No samples

No samples

<SSL

No samples

148

ND-110-16

Gazipur landfill-site, Gazipur, Delhi

Moderate use of groundwater for
drinking water purpose

No use for sensitive purpose

5000

>SSL (Pb= 266.94 mg/kg, Zn=
715.82 mg/kg)
>RL (Cu=229.84 mg/kg)

<SSL

<SSL

<SSL

149

ND-110-17

Jhilmil Industrial Area , New Delhi

Moderate use of groundwater for
drinking water purpose

No use for sensitive purpose

82000

> RL (Cu=2934 mg/kg, Cr= 208
mg/kg, Zn =1568.96 mg/kg)

<SSL

No samples

No samples

154

ND-110-20

Road side & in front of C-58/1, Essco
Sanitations, National Capital Territory
(Delhi) Wajirpur Industrial Area

Moderate use of groundwater for
drinking water purpose

No use for sensitive purpose

2000

> RL
(Cr =2817 mg/kg, Ni =
295.32mg/kg)

<SSL

No samples

No samples

Madhya
Pradesh

Maharashtra

National
Capital Territory
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155

ND-110-21

Badli Industrial Area, Delhi

Moderate use of groundwater for
drinking water purpose

No use for sensitive purpose

1000

No samples

<SSL

No samples

>SSL ( Cr total =43.82
mg/l) Effluent Sample

163

ND-110-29

Mandoli&Seelampur E-Waste site East Delhi Moderate use of groundwater for
drinking water purpose

No use for sensitive purpose

4000

>RL (Pb=10519.30mg/kg)
>SSL (Zn=466.69 mg/kg, Hg=9.87
mg/kg)

>SSL (Zn=98.50 mg/l)

No samples

>SSL (Pb=34.24 mg/l,
Hg= 0.02 mg/l)

172

OR-769-3

RKL-III , ( In a low lying area in kalunga
industrial estate near Kalinga Sponge
industry, around 500 m away from M/s
Konark Chemicals and M/s Siddharth
Chemicals)

Major use of surface water for
sensitive use

1500

<SSL

<SSL

No samples

No samples

173

OR-754-1

Gypsum Pond -Paradip Phosphate & IFFCO, No use of groundwater for
Paradip,Orissa
drinking water purpose,

Moderate use for sensitive
purpose

5000

<SSL

>SSL
(Floride=1.3 mg/l)

<SSL

No samples

175

OR-757-1

Site KCL-I, , Inside the premises of M/s KCL
near H2SO4 Tank

Major use of groundwater for
drinking water purpose

Moderate use for sensitive
purpose

100

No samples

No samples

No samples

176

OR-757-2

Site KCL II, Inside the premises of M/s KCL
near Gate, Mayurbhanj Orissa

Major use of groundwater for
drinking water purpose

Moderate use for sensitive
purpose

100

> RL:
(Cr Total= 2632.97 mg/kg; Cr VI =
624.14)
> RL (Cr Total =11274.89 mg/kg )
>SSL (Cr VI =20.32 mg/kg )

No samples

No samples

No samples

177

OR-757-3

Site KCL III, ,Inside the premises of M/s KCL Major use of groundwater for
inside drier room, Mayurbhanj Orissa
drinking water purpose

Moderate use for sensitive
purpose

100

No samples

No samples

No samples

No samples

178

OR-757-4

Site KCL IV, outside the premises of M/s
KCL near Northern Boundary- Mayurbhanj
Orissa

Major use of groundwater for
drinking water purpose

Moderate use for sensitive
purpose

100

> RL
(Cr total = 2263.33 mg/kg, Cr VI=
516.81 mg/kg)

No samples

No samples

No samples

179

OR-757-5

Site KCL V, outside the premises of M/s KCL Major use of groundwater for
near main Gate; Mayurbhanj Orissa
drinking water purpose

Moderate use for sensitive
purpose

100

> RL:
(Cr total= 4801.27 mg/kg )
> SSL:
( Cr VI = 21.32 mg/kg) pH 8.24

No samples

No samples

No samples

180

OR-757-6

Site ECFC-I (Backside of the unit.)
Mayurbhanj, Orissa

Major use of groundwater for
drinking water purpose

Moderate use for sensitive
purpose

300

> RL:
( Cr total = 1065.68 mg/kg)
> SSL:
( Cr VI =15.43 mg/kg)

<SSL

<SSL
pH 1.88

No samples

181

OR-757-7

Site ECFC-II ( Outside the Premises along
the boundary wall)), Mayurbhanj, Orissa

Major use of groundwater for
drinking water purpose

Moderate use for sensitive
purpose

300

> SSL , pH= 3;

No samples

< SSL , pH 2.63

No samples

182

OR-759-1

Site NALCO-I, M/sNational Aluminum Co.
Products, Angul

Moderate use of groundwater for
drinking water purpose

Moderate use for sensitive
purpose

500

<SSL

<SSL

No samples

No samples

183

OR-759-2

Site OCL-I, ORICHEM abandoned site
(inside the premises of M/s Orichem Ltd
and also outside the boundary of wall),
Talcher, Orissa

Major use of groundwater for
drinking water purpose

Moderate use for sensitive
purpose

5000

>RL:
(Cr Total 1228.40 mg/kg)
> SSL
(Cr VI 3.07 mg/kg)

<SSL

>SSL: Cr VI (46.84 mg/l ,
Cr total 68.56)

No samples

184

OR-759-3

Site NALCO-II,M/sNational Aluminum Co.
Products, Angul

Moderate use of groundwater for
drinking water purpose

Moderate use for sensitive
purpose

1500

>SSL (Fluoride =3592.29 mg/kg

<SSL

No samples

No samples

186

OR-759-4

Site NALCO-III,M/sNational Aluminum Co.
Products, Angul

Moderate use of groundwater for
drinking water purpose

Moderate use for sensitive
purpose

1000

>SSL (Fluoride =4202.43 mg/kg,
Cynide = 106.24 mg/kg)

No samples

No samples

No samples

192

OR-761-1

Dumpsite JCL-I (Outside the Premises Of
M/S Jayshree Chemicals Ltd Near
Rushikulya River)
Jayashree Chemicals, Ganjam

Major use of groundwater for
drinking water purpose

Major use for sensitive purpose

1500

<SSL

No samples

No samples

No samples

Major use of groundwater for
drinking water purpose

Annex E
State
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193

OR-761-2

Dumpsite JCL-II (Inside the Premises Of
M/S Jayshree Chemicals Ltd )
Jayashree Chemicals, Ganjam

Major use of groundwater for
drinking water purpose

Major use for sensitive purpose

1500

>SSL
pH = 8.61

No samples

No samples

No samples

194

OR-761-3

Dumpsite JCL-III ( (Outside the Premises Of Major use of groundwater for
M/S Jayshree Chemicals Ltd Near
drinking water purpose
Rushikulya River))
Jayashree Chemicals, Ganjam

Major use for sensitive purpose

1500

>RL
(Hg = 254.19 mg/kg)

>SSL (Hg= 0.006 mg/l)

No samples

No samples

196

OR-768-1

Site INDAL-I (Located inside the unit
premises of M/s Indian Aluminium
Company Limited), Hirakud,Sambalpur

Moderate use of groundwater for Major use of surface water for
drinking water purpose
sensitive use

500

No samples

No samples

No samples

No samples

197

OR-768-2

Site INDAL-II (Located inside the unit
premises of M/s Indian Aluminium
Company Limited ), Hirakud, Sambalpur

Moderate use of groundwater for Major use of surface water for
drinking water purpose
sensitive use

500

No samples

>SSL ( fluoride =1.11 mg/l) No samples

No samples

198

OR-768-3

Site INDAL-III (Located outside the unit
premises of M/s Indian Aluminium
Company Limited), Hirakud, Sambalpur

Moderate use of groundwater for Major use of surface water for
drinking water purpose
sensitive use

500

<SSL

<SSL

No samples

No samples

200

OR-769-1

RKL-I (Inside The Premises Of M/S Lotus
Chrome Chemicals)

Major use of groundwater for
drinking water purpose

Major use of surface water for
sensitive use

1000

<SSL ( Cr total = 0.34 mg/l) No samples

No samples

201

OR-769-2

RKL-II (In Beldihi village along the play
Major use of groundwater for
ground between Govt primary school & St. drinking water purpose
Georgia school)

Major use of surface water for
sensitive use

1500

> RL:
(Cr Total= 15755.17mg/kg, Cr VI
=382.91 mg/kg)
>RL:
( Chromium total = 16896.06
mg/kg; Chromium (VI)= 192.49
mg/kg)

>SSL
No samples
(Chromium – total 31.68
mg/l,Chromium (VI)
27.38;Lead=0.80
mg/l,Mercury=0.008 mg/l

No samples

202

OR-769-4

RKL-IV, inside the premises of M/S
Siddharth Chemicals

Major use of groundwater for
drinking water purpose

Major use of surface water for
sensitive use

1500

>RL
(Cr Total= 741.44 mg/kg)

>SSL:
( Arsenic=0.02
mg/l;Chromium
(VI)=22.56 mg/l;
Chromium – total=10.41
mg/l;Mercury= 0.023
mg/l)

No samples

No samples

203

PB-141-1

Buddha Nullah, Ludhiana, Punjab

Major use of groundwater for
drinking water purpose

Moderate use for sensitive
purpose

50000

> RL
(Chromium – total = 676mg/kg,
>SSL
Pb= 157.96 mg/kg)

<SSL

>SSL (Chromium – total
286.20 mg/l, Pb= 20.20
mg/l)

No samples

204

PB-141-5

Tajpur road MSW Sumpsite, Ludhiana

Major use of groundwater for
drinking water purpose

Moderate use for sensitive
purpose

2000

<SSL

<SSL

<SSL

>SSL ( Nitrate= 176.39
mg/l,)

205

PB-141-6

Hambran Road Msw DumpSite, Ludhiana

Major use of groundwater for
drinking water purpose

Moderate use for sensitive
purpose

4000

<SSL

>SSL:
(Nitrate= 104.55 mg/l)

No samples

No samples

207

PB-144-2

PSIEC Leather Complex, Jalandhar, Punjab

Major use of groundwater for
drinking water purpose

Moderate use for sensitive
purpose

2000

> SSL
(Chromium – total = 164mg/kg, Cr
(VI) = 11.7 mg/kg)

<SSL

<SSL

No samples

Punjab
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208

PB-144-4

Basti Sheikh, Jalandhar

Major use of groundwater for
drinking water purpose

No use for sensitive purpose

2000

<SSL

<SSL

No samples

No samples

211

PB-148-1

Mahaluxmi OrgoChemical
Industries, Nabha
Road, Bhawanigarh,
Sangrur

Major use of groundwater for
drinking water purpose

Moderate use for sensitive
purpose

1000

<SSL

<SSL

No samples

No samples

216

RJ-302-1

Amanishah nalla, Sanganer Indutrial Area,
Jaipur

Major use of groundwater for
drinking water purpose

Modrate use of surface water
for sensitive use

20000

>SSL ( Cu = 103 mg/kg )

>SSL

No samples

>SSL (Benzene = 14 ug/l)

219

RJ-313-1

Village Bichhadi, Block Girva, Rajasthan

Major use of groundwater for
drinking water purpose

Major use for sensitive purpose

600

<SSL

<SSL

No samples

No samples

226

TN-607-1

Eachangadu, Cuddalore, Tamil Nadu,

Major use of groundwater for
drinking water purpose

Major use for sensitive purpose

1000

>SSL (Chromium – total= 170.55
mg/kg)

<SSL

<SSL

No samples

227

TN-624-1

Kodaikanal ,Tamil Nadu

Major use of groundwater for
drinking water purpose

Major use for sensitive purpose

1000

>SSL
<SSL
(Chromium – total= 170.55 mg/kg)

<SSL

No samples

231

TN-632-1

TCCL, Ranipet , Tamilnadu

Moderate use of groundwater for
drinking water purpose

Major use for sensitive purpose

1000

>RL
(Chromium (VI) = 5766.49 mg/kg;
Cr Total =22788.57 mg/kg)

>SSL(Chromium (VI) =
No samples
58.35 mg/l; Chromium –
total= 33.11 mg/l)

233

TN-632-3

Major use of surface water for
sensitive use

12000

235

TN-640-1

Vanitec Limited (inside the premises of
Major use of groundwater for
CETP) Vallayambattu, Vadiumbadi, Vellore, drinking water purpose
Tamilnadu
Noyyal river ,Tirupur, Tamil Nadu
Major use of groundwater for
drinking water purpose

No use for sensitive purpose

5000

>RL
>SSL (Chromium –
<SSL
(Chromium Total=21296.64 mg/kg) total=0.820 mg/l;
Chloride= 18282mg/l)
<SSL
>SSL (Chloride =345 mg/l) <SSL

236

UP- 201-1

Sahibabad Industrial Area

Major use of groundwater for
drinking water purpose

Moderate use for sensitive
purpose

10000

> RL
(Cr (T) = 3398 mg/kg)

<SSL

No samples

No samples

239

UP-201-9

Lohia Nagar C Block, Ghaziabad

Major use of groundwater for
drinking water purpose

Moderate use for sensitive
purpose

1000

<SSL

> SSL
( Cr = 2.25 mg/l)

No samples

No samples

242

UP-204-1

Shakti Nagar, Aligarh

No samples

<SSL

<SSL

No samples

UP-208-12

Tejab Mill Campus, Anwarganj, Kanpur

Moderate use for sensitive
purpose
No use for sensitive purpose

10000

244

Major use of groundwater for
drinking water purpose
Major use of groundwater for
drinking water purpose

5000

> SSL
(Zn=211.69mg/kg)

> SSL:
No samples
(Cr VI= 182.04 mg/l; Cr
Total = 100.60 mg/l, SO4=
748.08 mg/l)

247

UP-208-15

Khanchandrapuri, Rania Kanpur Dehat

Major use of groundwater for
drinking water purpose

No use for sensitive purpose

1000

>RL:
>SSL (Cr = 0.26mg/kg)
( Chromium total 34073.66mg/kg);
>SSL:
(Chromium (VI)= 45.63 mg/kg)

> SSL ( Cr = 146.35 mg/l, No samples
Cr VI = 26.72 mg/l)

249

UP-208-3

Nauriaya Kheda Kanpur

Major use of groundwater for
drinking water purpose

Moderate use for sensitive
purpose

3000

>RL
(Cr total=3812.42mg/kg; CrVI
=410.72mg/kg;
Pb=61607.32mg/kg)

No samples

>SSL (Chromium – total=
3.405 mg/l), Cr-VI = 6,48
mg/l

<SSL

No samples

No samples

No samples

No samples
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250

UP-208-4

Juhi Baburaiya (Rakhi Mandi), Kanpur

Major use of groundwater for
drinking water purpose

Moderate use for sensitive
purpose

10000

>RL
(Cr = 2590 mg/kg)

<SSL:
(Cr = 2,12 mg mg/l; SO4
= 6889 mg/l )

No samples

No samples

251

UP-208-5

Panki Industrial Area, Kanpur

Major use of groundwater for
drinking water purpose

Moderate use for sensitive
purpose

1500

>SSL:
(Cr total = 75.03 mg/kg)

> SSl ( Fluoride= 1.29
mg/kg)

No samples

No samples

252

UP-208-6

Shivnathpura, Rania , (Kanpur Dehat)
Ramabai Ngar, Kanpur, Uttar Pradesh

Major use of groundwater for
drinking water purpose

Moderate use for sensitive
purpose

1000

<SSL

No samples

No samples

261

UP-226-1

Chakar Village Chinhat, Lucknow

<SSL

No samples

No samples

UP-226-3

Uttardhauna, Chinhat Block, Lucknow

2000

<SSL

<SSL

No samples

No samples

264

UP-226-6

Dewa Road, Lucknow (Palhauri Village,
Deva Road, Chinhat, Lucknow)

Moderate use for sensitive
purpose
Moderate use for sensitive
purpose
Moderate use for sensitive
purpose

500

263

Major use of groundwater for
drinking water purpose
Major use of groundwater for
drinking water purpose
Major use of groundwater for
drinking water purpose

>RL
(Cr=11799 mg/kg; Cr VI= 2141
mg/kg)
<SSL

500

<SSL

<SSL

No samples

No samples

265

UP-231-1

Kanoria Chemical Renukoot ,Renukoot,
Sonebhadra, Uttar Pradesh

Major use of groundwater for
drinking water purpose

Moderate use for sensitive
purpose

1000

<SSL

<SSL

No samples

No samples

271

UP-250-1

Barnawa Village, Baghpat, District Meerut
(Confluence point of Kali River & Hindon
River)

Major use of groundwater for
drinking water purpose

Moderate use for sensitive
purpose

2000

<SSL

<SSL

<SSL

<SSL

272

UP-250-2

Jaibheem Nagar, Ward No. 5, Meerut

Major use of groundwater for
drinking water purpose

Moderate use for sensitive
purpose

10000

> RL
<SSL
(Cd= 14.49mg/kg, Cr Total = 299.01
mg/kg)

<SSL

No samples

275

UP-283-1

Firozabad

Major use of groundwater for
drinking water purpose

Moderate use for sensitive
purpose

10000

<SSL

283

UK-249-2

Ibrahimpur Village, Bhadarabad, Haridwar
District, Uttarakhand

Major use of groundwater for
drinking water purpose

Major use for sensitive purpose

2000

<SSL

287

WB-701-2

Tiljala, Picnic Gardens, Kolkata

No use of groundwater for
drinking water purpose,

Moderate use for sensitive
purpose

30.000

288

WB-711-1

Nibra Indusrial Area,Howrah, West Bengal

Major use of groundwater for
drinking water purpose

Moderate use for sensitive
purpose

301

WB-712-2

Major use of groundwater for
drinking water purpose

310

WB-712-3

Delhi Road, Near Shivang Trexium Pvt. Ltd.
& Shree Balaji Veneers Pvt. Ltd. Netaji
More, Dist. Hooghli (HW site 3 in NPC
report from 2006)
Near minu weigh bridge, Delhi Road (100
mt from Netaji More) Near Dhaba, Dist.
Hooghli

Major use of groundwater for
drinking water purpose

Uttar Pradesh

Uttarakhand

>SSL
(Fluoride=1.90 mg/l;
As=6.51 mg/l; Cr VI
=5.27mg/l)
<SSL

No samples

No samples

<SSL

No samples

> RL
(As= 250.16 mg/kg, Tin= 4144.33
mg/kg, Pb= 40103.26 mg/kg, Cu =
2502.76 mg/kg)

No samples

<SSL

No samples

2.000

> RL
(As =53.40 mg/kg; Cr= 373.85
mg/kg, Cu = 538.72 mg/kg

No samples

<SSL

No samples

Moderate use for sensitive
purpose

5500

>RL
(Cr VI= 203.64 mg/kg; Cr= 237.19
mg/kg)

<SSL

No samples

No samples

Moderate use for sensitive
purpose

2000

>RL
(Cr= 32437.24 mg/kg)

>SSL:
(Cr Total= 0.463 mg/l,

<SSL

No samples

West Bengal
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SITE INSPECTION FORM – OR-757-1

1

Existing and general information (to be filled in
before Site Inspection)

Data
sheet
no. #
1.

General Site information

1.0

State name

Odisha

1.1
1.2

ID number (State-district-xx)
Site Name

OR-757-1
(Site KCL-I) inside the premises of M/s Krebs & Cie Ltd ,
Mayurbhanj , Orissa

1.3

Address (Street, Street number, postal code)

M/s Krebs & Cie Ltd (Site KCL-I), Mayurbhanj , OrissaPincode 757043

1.4

GPS coordinates /and elevation (x, y coordinates of the corners of

Location of coordinates is shown on map in section 6

perimeter) - (use decimals) (add more points if required)
1.4.1/

1.

X: 21.597685°
Y: 86.930532°

1.4.2
2

X: 21.596426°
Y: 86.929868°

3

X: 21.596826°
Y: 86.929833°

4

X: 21.597803°
Y: 86.929951°

1.4.3

Altitude (m above sea level)

26.82 m

1.6.1

What is the current owner (name and address)

M/s Krebs & Cie Ltd (Site KCL-I), Mayurbhanj , Orissa

1.6.2

What was the previous owner (name and address)

M/s Krebs & Cie Ltd (Site KCL-I), Mayurbhanj , Orissa

1.6.3

What is the current status of contact with owner

2=Owner known but not available/communicating;
1=Owner known and in communication with regulator;
2=Owner known but not available/communicating;
3=Owner not known

Site Access (yes/no, any restrictions?). Will the Consultant have

Yes, Permission has been taken from Odisha State

access to the site for field investigations

Pollution Control Board for site investigation

Contact person

Local people

Phone number

Not available

What are the available dates / hours to visit the site?

Day time

Are there safety measures required by the owner of the site? If

Its open ground, safety measure like gum boots, gloves,

so, which safety measures? Are there any known dangers which a

over coat, nose mask and eye glass. Dangers like physical

visitor should be aware of like instable buildings and structures,

hazard and chemical hazard will be there.

toxic liquids, holes etc.
Is there a permission to visit / investigate the whole site?

Yes, Permission require from Odisha State Pollution
Control Board for site investigation

1.11

Historical review

M/s Krebs & Cie Ltd was engaged in manufacturing of

Describe historical information about the site (industrial activities,

chrome salt since 1983. The unit has been closed since

including maps of features of these sites e.g., production area,

1998. The major product of the unit was basic chrome

storage area, underground storage tanks, information on

sulphate with installed production capacity of 4800 TPA.

reported spills/dumping etc.

During operational period, the unit was generating
hazardous waste containing chromium.
The site KCL-I is inside the premises of M/s Krebs & Cie Ltd.
Type of waste: Solid residue from leaching Tanks, Broken
refractory bricks, ETP Sludge.
Assuming the average production of basic chrome
Sulphate 2500 TPA, during 15 Year (1983-1998) the total
production was 37500 Tons. Accordingly the quantity of
waste generated during these year was 58800 Tons.

Site Inspection Form - OR-757-1
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Data
sheet
no. #
1.16

Extend of data available (if any)

C=Site investigations performed an primary data available;
A=Almost no information; B=Desk top study performed but
no primary data; C=Site investigations performed an
primary data available; D=Ongoing remediation; E=Other
(specify)

1.17

Previous or ongoing remediation activities (if any)

2.

Source of contamination and waste characteristics

2.7.1

Give a brief summary of previous investigations performed at the

Investigation of Identified Old hazardous Waste

site and in the vicinity (if any). Describe results in soil, air,

Dumpsites in Orissa & Their Remediation:

groundwater and surface water on/off the site (if any). Analysis

Orissa State Pollution Control Board Prepared by: National

results should be included. For soil analysis max concentrations in

Productivity Council New Delhi, 2004-2005

top soil (<0,5 mbs) and deeper soil should be reported. For
groundwater data depth of sample should be reported.

Not Known

The waste sample was collected and analysed. The result
shows the high quantity of emission of Hexavalent
Chromium and Total Chromium.
As per the previous investigation, the waste sample was
collected from the site and analysed
Composite Sample :
SW1 : Cr (+6) = 3662 mg/kg; Cr (Total) = 7413 mg/kg
SW3: Cr (+6) = 13332.6 mg/kg; Cr (Total) = 18518 mg/kg

2.7.2

Compare primary data with SSLs and Response Levels

The waste sample was collected and analysed

Calculate the over standard ratio of the maximum concentration

As per the previous investigation, the waste sample was

level compared to the screening value.

collected and analysed
Composite Sample :
SW1 : Cr (VI) = 3662 mg/kg exceeding the Response level
with factor 73.24 and screening level with factor 2615.714;
Cr (Total) = 7413 mg/kg exceeding the response level with
the factor 1.4826 as per HWR 2008 ; exceeding the Dutch
intervention level with the factor 41.183 and screening
level with the factor 85.206
SW3: Cr (VI) = 13332.6 mg/kg exceeding the Response
level with factor 266.652 and screen level with the factor
9523.285
Cr (Total) = 18518 mg/kg exceeding the response level
with factor 3.7036 as per HWR 2008 and exceeding the
response level Dutch intervention with the factor 102.77
and screening level with the factor 212.85

3.

Groundwater use and characteristics

3.1

Geology at the site. Give an overall description.

The site & surrounding area is covered with recent
alluvium followed lateritic.
Broad description of the typical stratigraphical sequences
from topsoil to deepest aquifer. Based on earlier studies
and / or general knowledge).

3.2.1

Hydrogeology - Overall description

Laterrite serves as an aquifer in this area in water table
condition. Water table within this area is ranging from 5-6
m bgl.

4/24
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Data
sheet
no. #
Describe the depth of aquifers which is relevant for
migration of contamination and drinking water/irrigation.
The aquifers can be secondary/shallow aquifers and deeper
aquifers (primary aquifers). Also describe soil type of
aquifers (sand, clay, bedrock, other) based on earlier
studies and / or general knowledge
3.2.2

Hydrogeology - Groundwater flow direction

The average direction of flow of groundwater is from South
to south West
Describe direction for each aquifer(if any information)

10.

Overall Location and site description

10.1

Give an overall description of the site.

The generated wastes were dumped on various sites

For sites in the Blacksmith Institute database enter "Abstract" and

existing inside and outside the unit.

part of "Location and site description". For other sites use

The site KCL-I is inside the premises of M/s Krebs & Cie

summary from existing reports (if any)

Ltd. The approximate total area under waste at all sites in
12000 sq.m and quantity of waste lying at sites is around
42000 MT.
For KCL-I: Area 4000 Sqm
Average Depth 2.5 m
10000m3 (15000MT)
*Bulk density of 1.5T/m3

#: refer to category in Data Sheet

Site Inspection Form - OR-757-1

2

Overall assessment of data and data gaps (assessed
before Site Inspection)

Item
Assessment of available primary data. Can exist data
be used to assess present contamination at the site?
What are the Chemicals of Concern (COC’s)?
What are the data gaps?
Give an initial assessment of the samples to be
taken.
What are the focus points during the site
inspection?

Identify important Stakeholders who should
participate in the Site Inspection

5/24

Yes, the existing data can be used for reference purpose for the present
contamination.
Hexavalent Chromium, Cr Total, pH
No data gaps
Surface water (if possible), Soil, Effluent and Ground water (if possible).
-Residential and human life affected nearby.
-Crop field might be affected.
-Soil quality polluted.
-Near by pond water may be polluted.
-State Pollution Control Board, Odisha
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On site Reconnaissance

Date and time of site visit

12.11.2014, 13:00 pm

Site investigation conducted by

Mr. Anuj Kumar Singh

Spoken with

Security Person of the KCL & Regional Office Balasore, Odisha

Weather conditions during visit

Clear

Data
sheet
no.
1. #

General site information

1.15

Operational status

1.5.1

What is the current land use?

7=Industrial

1.5.2

What was the previous land use?

7=Industrial

1.5.3

What is the future land use

7=Industrial

(planned)

1=Agricultural land; 2=Waste land; 3=Water bodies; 4=Forests; 5=Habitation settlement

2 =Closed
1=Active/ongoing; 2=Closed; 3=Abandoned; 4=Other (specify)

(Residential/School/Kindergarten); 6=Commercial; 7=Industrial, 8=Mixed (to be specified for each
case) and 9=Other (to be specified in each case)
1.7

Name(s) of polluter(s)

Krebs International limited Chemical Division
E.g. Name and address of industry, institution or person who caused the contamination

1.8

1.9

Approximate area of site (m2)
Built-up area (m2 or percentage of
total)
Paved area (m2 or percentage of
total)
Non-paved area (m2 or percentage
of total)

4800
0

m2
%

0

%

100

%

Topography

2=Plains
1=Water; 2=Plains; 3=Mountains; 4=Hills; 5=Any other (specify)

1.10

Type of site

1=“Point”site (single industry/dumpsite)
1=“Point”site (single industry/dumpsite); 2=”Area”site(Industrial area or estate (cluster); 3=Any
other (specify)

1.12

Industry type (which have caused

Chemical manufacturing general (production of chrome salts mainly sodium dichromate and basic

contamination)

chrome sulphate - Chromium ore processing)
(select from note 1 of the Data sheet)

1.13

Period of operation/contamination

1.14

Is the site classified before or after

1983-1998
Enter beginning and ending year
After

the development of HW rules in
1989 (Before / After)
2.

Source of contamination and waste characteristics

2.3

What are the site processes and

37. Other (Basic Chrome Sulphate)

what type of chemicals are used?
(According Note 3 of the Data sheet)

2.1.1

Are there dump sites present?

yes / no

Describe
Physically state of waste as
deposited

1 = Solid, 2 = Sludge

Yes

1 = Solid, 2 = Sludge, 3 = Powder, 4 = Liquid, 5 = Gas, 6 = unknown, 7 = Any other (specify)

Site Inspection Form - OR-757-1
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sheet
no.
2.1.2

Origin of the deposit

1 = dump;
1 = dump, 2 = leakage, 3 = fluviatile deposit (sediment), 4 = areal deposit, 5 = storage, 6 = Effluent
(wastewater) 7 = Any other (specify)

2.1.3

Position in soil/effluent

1 = On the surface; 2 = In the soil
1 = On the surface; 2 = In the soil; 3 = In effluent (wastewater); 4 = Any other (specify)

2.1.4

Is there visual contamination

Yes, the soil become yellow in colour
Describe visual contamination in soil; groundwater; surface water; effluent

2.1.5

Is there vegetation stress

Yes, crop get affected as per discussion with local residents
Describe any sign of vegetation stress

2.1.6

Area of contaminated soil

4000 Sqm as per NPC Report
Area of the above source or area of HW deposited

2.1.7
2.1.8
2.1.9
2.2

Volume of contaminated soil
Is the source area delineated
Area of contaminated groundwater

15000MT (Bulk density of 1.5 T/m3)
m3 / mt (source in soil or HW deposited)
No
Not Known
If plume is delineated assess the area of the plume (length (m), width (m) area (m2)

Type of contamination according to

5 = Hazardous Waste

definition from MoEF

1 = Effluent; 2 = Air; 3 = Municipal Solid Waste; 4 = Bio-medical Waste; 5 = Hazardous Waste; 6 =
Ship Break Waste; 7 = Any other (specify)

2.4

37. Others (Solid residue from leaching Tanks, Broken refractory bricks, ETP Sludge.)
Type of hazardous waste

According to Hazardous Wastes (Management, Handling and Transboundary Movement) Rules,
2008.) - select from note 3 of the Data sheet

2.5

Hazardous Waste Constituents

Sodium dichromate, chromium sulphate, chromic and sulphuric acid
According to Hazardous Wastes (Management, Handling and Transboundary Movement) Rules,
2008.) - select from note 4 of the Data sheet

2.6

What are the COC's?

pH, Total Cr, Cr VI

(UBI Appendix C)
What potential sources of

15000MT of hazardous waste of Chrome Sludge from ETP , Leaching Tanks & Cr contaminated

contamination are present?

refractory Bricks lying within the premises of M/s Kerbs & Cie Ltd.

Quantify as much as possible (area
and/or volume) Describe
Is there storage tanks present at the

No

... (number)

sub

content

site? Specify number, sub surface or

surface /

on surface, content (chemical)

on surface

(If specification is available, please

/ both

add)
Is there visible soil contamination

yes / no

Yes

present?

Take 1 to 2 samples of most
contaminated sites

What is the level (intensity) of visible low / medium /
soil contamination?

high impact

What is the scale of visible soil

< 10% / 10 - 50% /

contamination? (percentage of total

>50%

high impact

Photo: Contaminated Soil

>50%
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no.
site size)
Are the buildings visibly

yes / no / NA

No

What is the level (intensity) of the

low / medium /

High Impact

building/ infrastructure visible

high impact / NA

contaminated?

contamination?

Photo: Visible contamination in
building within the premises of KCL

What is the scale of the visible

< 10% / 10 - 50% /

building/ infrastructure

>50% / NA

>50%

contamination? (percentage of total
buildings/ infrastructure)
Are there materials present which

No

might contain asbestos?
(corrugated roofing panels
Is the present contamination local

Hot Spot

(hot spot) or diffuse?

(Confined area covered with contaminated materials

3.

Groundwater use and characteristics

3.2.3

Hydrogeology - Depth to water table Ground water table depth at various open wells in the range of 10-15 m below ground level.

3.3
3.4

(m below subsurface, use wet

Describe the depth to the water table for each aquifer. Based on local knowledge or information

season estimate).

from Ground water Authorities or data from Site Inspection

Current and future expected use of

Drinking & domestic purpose

any aquifer for groundwater use

Describe current and future planned use of any aquifer

Is the site within a groundwater

1 = Area with special drinking water interest (i.e. major aquifer/potable water supply)

recharge zone

1 = Area with special drinking water interest (i.e. major aquifer/potable water supply)
2 = Areas with drinking water interest (aquifer with major aquifer potential)

Are there groundwater wells
present on site? If so what use
(consumption / domestic /
industrial), what yield?
Are there indications of
groundwater pollution; e.g. smelling
wells.

3 = Areas with borderline drinking water interest (minor aquifer/ non potable water
No

Not Applicable

...

4.

If yes, what is the level (intensity) of
groundwater contamination (if
noticeable)?
Surface water use and characteristics

4.1

Any drainage system (run off

No

system) on/outside the site

General description of (drain, trenches, streams) or streams at the site which can transport the
contamination outside the premise to surface water bodies

4.3

Type of Surface water Body

No
1 = Pond (less than 1 hectare), 2 = Small lake (1-10 hectares), 3 = Large lake (more than 10
hectares), 4 = Small river/stream, 5 = Large river, 6 = Wetland, 7 = Other (specify if possible)

4.4

Any sensitive use of surface water

Not Applicable
1 = Drinking Water. 2 = Irrigation, 3 = Use in commercial food production, 4 = Water recreational
area (e.g. bathing, marina), 5 = Fishing, 6 = Other (specify if possible)

Site Inspection Form - OR-757-1
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Data
sheet
no.
4.6

Are there signs of flooding? Describe yes

Yes during monsoon surface run off from the site reaches to the agricultural
land next to the site

If so, what is the water table to the

10 m - ssl

Not Known

yes / no / NA

No

surrounding surface? (m below ssl)

Is there any discharge to the surface

Take photo

water visible? Describe
Take sample
Is the surface water visible

yes / no / NA

No

Take photo

contaminated? Describe
5.

Soil exposure characteristics

5.1.1

Access to the site from local

1 = Site secured and access controlled

communities

1 = Site secured and access controlled 2 = Site not secured but access limited 3 = Open site with regular
public activity, 4 = Other (specify)

5.1.2

Is there inhabitation on the

yes

10 (number)

0 (number)

5

Remarks: All are security personals staying at site.

site? If so how many people?
How many children?
5.1.3

How many workers are
working on site? (Number)

5.1.4

Specify other activities if any

All are security personals staying at site.

Is there agricultural use at

yes /no

No

the site (crop growing /
keeping of domestic stock)
Describe
6.

Air exposure characteristics

6.1

What are the prevailing wind
directions?
Are there a noticeable

Unknown
yes / no

(smell) /bad air quality at the
site? Dust visible? Describe
#: refer to category in Data Sheet

Yes, foul smell of chromium at the site

10/24 SITE INSPECTION FORM – OR-757-1

4

Off site Reconnaissance

Data
sheet
No #
3.

Groundwater use and characteristics
Are there groundwater wells

Yes

KCL authority did not allow to take

present? If so what use

sample of Ground Water

(consumption / domestic /
industrial).
3.5.1

Private wells (distances to

20 meters

1(number)

nearest well and approximate

Bore well is present within the premises
of M/s KCL

number of wells within 1 km
from the site)
3.5.2

Public Wells (distances to

... meters

0 (number)

nearest well and number of
wells within 1 km from the
site)
4.

Surface water use and characteristics

4.1

Any drainage system (run off

Surface run off from the site reaches to the agriculture land next to the site

system) on/outside the site

General description of (drain, trenches, streams) or streams at the site which can transport the
contamination outside the premise to surface water bodies

4.2

Name and distance to nearest Pond (100 m)
surface water body (m)

4.3

Type of Surface water Body

1 = Pond (less than 1 hectare)
1 = Pond (less than 1 hectare), 2 = Small lake (1-10 hectares), 3 = Large lake (more than 10
hectares), 4 = Small river/stream, 5 = Large river, 6 = Wetland, 7 = Other (specify if possible)

4.4

Any sensitive use of surface

2 = Irrigation, 5 = Fishing,

water

1 = Drinking Water. 2 = Irrigation, 3 = Use in commercial food production, 4 = Water recreational
area (e.g. bathing, marina), 5 = Fishing, 6 = Other (specify if possible)

Is there surface water direct

yes / no

No

next to the site? If so, what
type
What is the water table to the ... m - ssl

Not Known

surrounding surface? (m
below ssl)
Is there discharge from the

yes / no / NA

Yes

site visible? (Describe)

Photo: Surface run off from the site
reaches to the agricultural land next to
the site

Is the surface water visible

No

contaminated? (Describe)

Photo : Nearest pond from the Site
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4.5

What is the distance to
Sensitive Environments and
Wetlands (m) (Describe)

5.

Soil exposure characteristics

5.2.1

What is the land use in the

1=Agricultural land; 2=Waste land; 3=Water bodies; 4=Forests; 5=Habitation settlement

vicinity of the site?

(Residential/School/Kindergarten0; 6=Commercial; 7=Industrial, 8=Mixed (to be specified for each

2000 meters

Budhabalanga and Subarnarekha

case) and 9=Other (to be specified in each case)
North

1=Agricultural land, 2=Waste land; 7=Industrial,

East

3=Water bodies; 7=Industrial,

South

4=Forests, 3=Water bodies; 5=Habitation settlement (Residential/School/Kindergarten

West
4=Forests, 3=Water bodies; 5=Habitation settlement (Residential/School/Kindergarten
Are there crops grown next to yes / no
Yes
the site? (Describe)

Photo: Crop grown next to the site

Is there domestic stock
present next to the site?

yes / no

Yes

Photo: Domestic stock next to the
site

5.2.2

What is the distance to the

500 meters

Small village

nearest habitation?
(Describe)

Photo: Habitation next to the site

5.2.3

Approximate number of
people living within 100
meter

30 (number)

Approximate number of

100 (number)

people living meter within 1
5.2.4

7.
7.1

7.2

km
What is the distance to other
sensitive activities e.g.
Schools, nursery, allotments
(m) (Describe)
Socio economic aspects
Describe general socio
economic conditions
Drinking water source

... meters

Not Available

Local people are depend on agricultural activities
E.g. employment rate, in-come, rate woman/man, rate in age, alphabetise, religion, value of
site/buildings, possibilities of temporary site clearance, social sensibility land user(s)
Ground Water
Describe drinking water source (e.g. public water supply based on groundwater) for the population
in the vicinity of the site (within 1 km)
#: refer to category in Data Sheet
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5
1.18

Miscellaneous

Complaints: List any other pending complaints, claims, liabilities, non-compliances conversations with site
personnel or neighbours and other relevant matters related to soil and groundwater pollution aspects
A complaint has been lodged to C.P.C.B.
Data gaps: List major (if any) data gaps or uncertainties which still occur after the conducted Site Inspections
(e.g. insufficient information about geology/hydrogeology)
No data gaps
Emergency response Considerations: List observed conditions that may warrant immediate or emergency
action (e.g. heavily contaminated groundwater/surface water used for drinking water, unrestricted public
access to exposed hazardous substances etc)
The area is contaminated with Chromium. The surface run off from the site reaches to the agricultural land
nearby the site during rain fall.
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SITE map

Site map Showing the coordinates of the site

Site
Industrial land
Residential Area
Water Body
Agricultural Area
Waste land
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7

Sampling

Site ID + number

soil / water
Soil

Targeted or
composite
Targeted

Location (description and
Parameters
GPS coordinates if available) analysed
Agriculture Land next to the Total Cr, Cr VI,pH
site
21.596514°
86.930097°

OR-757-1-S1

OR-757-1-S2

Soil

Targeted

Sample taken from the site
21.596611, 86.929916

Total Cr, Cr VI, pH

motivation of
sampling
To assess the
contamination in
the agricultural
land
To assess the
contamination in
the source area i.e.
at site
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8

Overall assessment of pathways, exposure, impacts
and contamination

Data sheet
No #
8.

Pathways, exposure impacts and risk from contamination

8.1

Potential/observed pathways for spreading of

1 = Groundwater pathway, 3 = Soil exposure pathway, 3 = Soil exposure

contaminants at the site

pathway, 4 = Air pathway
1 = Groundwater pathway, 2 = Surface Water pathway, 3 = Soil exposure
pathway, 4 = Air pathway 5 = Any other (specify)

8.2

Potential/observed exposure to contaminants

1 = Direct human contact, 2 = Ingestion (soil, food) 3 = Groundwater use
(Drinking water, Irrigation),
1 = Direct human contact, 2 = Ingestion (soil, food) 3 = Groundwater use
(Drinking water, Irrigation), 4 = Inhalation of polluted air/dust, 5 =
Surface water use (drinking water, bathing, fishing), 6 = Sensitive
environments, 7 = other (specify)

8.3

Describe observed impacts (if any)

Skin problem has been noticed in local residents
E.g. observed impacts on humans, animals, flora, fauna

8.4

Estimation of population at risk (see appendix B)
<1000
1,000 – 5,000
5,000 – 10,000

<1000

10,000 – 20,000
20,000 – 50,000
50,000 – 100,000
100,000 – 200,000
200,000 – 500,000
>500,000
9.1/

Typology of contaminated site according to
standard, see appendix D (Note that more than

9.2/

one typology can be applicable):

9.3

S1 – a
S1 – b
S1 – c
S1 – d
S1 – e
S1 – f
S2
L1 – a
L1 – b
L1 – c
L1 – d

S1-a
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Data sheet
No #
P1 – a

P2

P1 – b
P2
Assessment of contamination based on data

The Soil sample taken from the agricultural land next to the site

from Site Inspection

S1Cr (VI) <0.50 mg/kg

(Specify most critical contaminants, specify if

Cr(Total) 39.44 mg/kg not exceeding the response & screening level

concentrations exceeds SSLs and response

pH =2.8

Levels)
The Soil sample taken from the site within the premises of the KCL
S2
Cr(VI) 624.14 mg/kg exceeding the Response level with factor 12.5 and
screening level with the factor 446
Cr (Total) -2632.97 mg/kg is exceeding the response level with a factor
14.6 and exceeding the screening level with the factor 30 (Industrial
landuse)
#: refer to category in Data Sheet
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Draft Conceptual site model (CSM)

Based on the available information provide a sketch of the site’s Conceptual Site Model:
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Number
Photo:1
Photo: 2
Photo:3
Photo:4
Photo:5-

Photographic Record
Description

Location

Krebs and Cies Ltd. Industry
Dumping Site of KCL within the Boundary
Target Soil sampling from the site
Dumping Site inside the boundary wall
Visible contaminated agriculture land next to the site

At main gate
At site
At site
At site
Next to the site

The photographs are attached below:
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Photo: 1 Krebs and Cies Ltd. Industry

Photo: 2 Dumping Site of KCL-I within the Boundary
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Photo: 3 Target Soil sampling from the site

Photo: 4 Dumping Site inside the boundary wall
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Photo: 5- Visible contaminated agriculture land next to the site
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Analysis results from sampling

11.1

Soil samples
Screening Level (soil)

Sample ID

OR-757-

OR-757-

Detectio

1-S1

1-S2

n Limit

Response
Agricultural

Residential/

Commercial

Industrial

level (soil)

parkland
Depth of

m bgs

0.40

0.30

mg/kg

<0.50

624.14

0.500

0.4

0.4

1.4

1.4

50 (78#)

mg/kg

39.44

2632.97

1.000

64

64

87

87

180

2.86

8.21

0.500

6 to 8

sample
Chromium
(VI)
Chromium –
total
pH

6 to 8

6 to 8

6 to 8

#: If Screening Level for the current land use exceeds the Response level then the Screening level should be used
Bold: Concentration exceeds Screening values for the current land use at the site
Bold and underline: Concentration exceeds Response Level
na: Not analysed
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Analysis Test Reports

Test Report

Print Date

: 16/12/2014

JOE No

: KG14-008743

SAMPLE NOT DRAWN BY SGS INDIA PVT. LTD.

Report No

: KG14-008743.001
Report Control No

Sample Described by Customer as

:

Cowi India Private Limited
121 Phase -1, Udyog Vihar,Gurgaon
1220016
India
SOIL
04/12/2014
05/12/2014
200g app.
SAMPLE ID :OR-757-1-S1

Marks on Sample

:
:
:
:
:
:
:
:
:

Test Start/End Date

: 05/12/2014 - 16/12/2014

Client Name
Client Address
Postal Code
Country
Sample Type
Received
Registered
Sample Qty. Recd.

: KGR0000080248

SOIL

Analysis

Method

Result

Limit of
Reporting
(LOR)

Unit

Chromium (as Cr)

USEPA 3052 :1996.

39.44

1.000

mg/kg

Hexavalent Chromium (Cr VI)

USEPA 3060 A / 7196 A

<0.50

0.500

mg/kg

pH (1:5) Soil Suspention

F.A.U.N (2007)

2.86

0.500

--

1:5, Sample:Distilled water
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Marks on Sample
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:
:
:
:
:
:

Test Start/End Date

: 05/12/2014 - 16/12/2014

Client Name
Client Address
Postal Code
Country
Sample Type
Received
Registered
Sample Qty. Recd.

: KGR0000080248

SOIL

Analysis

Method

Result
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Reporting
(LOR)

Unit
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USEPA 3052 :1996.
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USEPA 3060 A / 7196 A

>100.00
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mg/kg

pH (1:5) Soil Suspention
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Site no

ID number

1

AP-500-1

Noor Muhammad Kunta Lake, Katedan Industrial Estate Hyderabad

96

250

UP-208-4

Juhi Baburaiya (Rakhi Mandi), Kanpur

92

239

UP-201-9

Lohia Nagar C Block, Ghaziabad

92

146

ND-110-14

Okhla industrial area, New Delhi

92

48

HR-121-2

Palla Village, Faridabad district, Haryana

92

2

AP-500-2

Musi River, Hyderabad, Andhra Pradesh

92

199

OR-768-4

Brajrajnagar, Ib Valley, Jharsuguda-Orissa

92

255

UP-209-2

Shivnagar Colony, Unnao

147

ND-110-15

220

RJ-313-6

208

PB-144-4

163

ND-110-29

205

Site Name

Step I Score

92

Mundika Delhi

92

Mewar Industrial area, University New Campus Road, Udaipur, Rajasthan

92

Basti Sheikh, Jalandhar

88

Mandoli&Seelampur E-Waste site East Delhi

88

PB-141-6

Hambran Road Msw DumpSite, Ludhiana

88

249

UP-208-3

Nauriaya Kheda Kanpur

88

203

PB-141-1

Buddha Nullah, Ludhiana, Punjab

88

3

AP-502-1

Patancheru, Medak District , Andhra Pradesh

88

59

HR-131-1

Prem Colony, Kundli Sonepat

88

92

KA-560-2

Goripalya near Mysore Road, Bangalore, Karnataka. E-waste recycling in Bangalore, Karnataka

88

235

TN-640-1

Noyyal river ,Tirupur, Tamil Nadu

232

TN-632-25

Walajapet Lake Water Polluted Site, Vellore, Tamilnadu

75

JH-831-3

157

ND-110-23

38

Shib Ghat Jugsalai Kharkai River Contaminated Site, Jamshedpur, Jharkhand

88
88
88

Yamuna River at Badarpur, New Delhi

88

GJ-396-2

Daman Ganga River* Behind railway track near CETP, Vapi -Gujarat

88

206

PB-144-1

Kala Sanghia Drain, Jalandhar, Punjab

88

243

UP-208-10

Motipur Village, Chakeri Ward, Near Jajmau Industrial Area, Kanpur

88

15

AS-786-2

Jeypore Coalfield, Namrup, Tinsukia, Assam

88

224

TN-600-1

Manali, Chennai, Tamil Nadu

88

230

TN-631-4

Tirukalimedu Village, Kanchipuram,Tamil Nadu

88

212

RJ-306-1

Jaitpur Village, Rohat Block, Pali, Rajasthan

88

222

RJ-344-1

Sokarna village, Balotra, Rajasthan

88

253

UP-208-9

Wajidpur, Kanpur

88

240

UP-224-1

Devri Village, Moradabad

88

66

HP-173-3

Parwanoo Block, Solan District, Himachal Pradesh

69

HP-173-6

Kala Amb, Trilokpuri road, Himachal Pardesh

237

UP-201-2

Bhuapur Village, Kaushambhi, Gaziabad, Uttar Pradesh

49

HR-121-3

Autopin Colony Sector-22 , Faridabad

46

GJ-396-8

Lord Seaside Society, a Parsi Settlement at Tadgam, Valsad

88
88
88
88
88

56

HR-122-5

Bajghera Village, Palam Vihar, Gurgaon, Haryana

88

151

ND-110-19

Vishwas Nagar, Delhi

88

152

ND-110-2

190

OR-759-8

Road side & in front of Sulabh Complex, Near Police Chowki, National Capital Territory (Delhi)Wajirpur Industrial
Area
Koniabera Site, Angul, Orissa

191

OR-759-9

Tentulei Common Polluted Site, Angul, Orissa

150

ND-110-18

Mandoli Village, Northeastern Delhi

88

101

KA-571-1

Cauvery River, downstream Nanjangud, Mysore District, Karnataka

84

111

KL-683-2

Ammanthuruthu- Karipadam

84

242

UP-204-1

Shakti Nagar, Aligarh

84

81

JH-833-2

Manikui -Chandil Swarnarekha River Polluted Site, Seraikella- Kharswan, Jharkhand

140

MH-400-5

Mithi River, Mumbai, Maharashtra

84

226

TN-607-1

Eachangadu, Cuddalore, Tamil Nadu,

84

12

AS-781-3

Rangia, District-Kamrup, Assam

84

13

AS-787-1

Dhemaji district, Assam

84

57

HR-122-6

Bandhwadi, landfill Site, Gurgaon

88
88
88

84

84
80

JH-832-1

Ratanpur Raghunathpur Kanki, Seraikella- Kharswan, Jharkhand

84

37

GJ-396-1

River Par Atul, Valsad District Gujarat

84

187

OR-759-6

Brahamani Nandira River Polluted Sites, Angul, Orissa

84

113

KL-685-1

Periyar River,Vandiperiyar,District -Idduki,Kerala

84

280

UK-247-1

Village-Tansipur, Roorkee, Uttarakhand

84

282

UK-249-1

Sansarpur Village, Chutmulpur Road, Saharanpur, Uttarakhand

84

223

TN-632-16

Peranampattu Pond Site, Vellore Tamilnadu

84

115

KL-686-3

Vembanad (Vembanad Kayal or Vembanad Kol), Kottayam, Kerala

76

JH-826-2

Chasnala - Damodar River Polluted Site Dhanbad Jharkhand

84

64

HP-173-1

River Markandaya, Kala Amb, Sirmour, Himachal Pradesh

84

96

KA-560-6

Lalbagh Lake, Bangalore, Karnataka

50

HR-121-4

Agra Canal Near Sector 25, Faridabad, Haryana

84

84
84

218

RJ-311-1

Bhilwara textile, Kothari river, Rajasthan

84

229

TN-631-3

Kancheepuram, Tamil Nadu

84

162

ND-110-28

Sarita Vihar, New Delhi

84

52

HR-122-1

Sahraul village, Sector -18, Gurgaon, Haryana, India

84

11

AP-531-1

Madhurawada, Vishakhapatanam, Andhra Pradesh

285

WB-700-1

Hindustan Heavy Chemicals, Kardah

110

KL-683-1

Kuzhikandom Thodu (Creek), Kerala

98

KA-560-8

Mangamanapalya Road, Hosur Road, Bangalore, Karnataka

80

211

PB-148-1

Mahaluxmi OrgoChemical, Industries, Nabha, Road, Bhawanigarh, Sangrur

80

265

UP-231-1

Kanoria Chemical Renukoot ,Renukoot, Sonebhadra, Uttar Pradesh

80

227

TN-624-1

Kodaikanal ,Tamil Nadu

80

271

UP-250-1

Barnawa Village, Baghpat, District Meerut (Confluence point of Kali River & Hindon River)

80

272

UP-250-2

Jaibheem Nagar, Ward No. 5, Meerut

80

275

UP-283-1

Firozabad

80

53

HR-122-2

Pace City-II, Sector 37
Gurgaon Haryana

80

84

84
80

149

ND-110-17

Jhilmil Industrial Area , New Delhi

80

108

KL-628-1

Kalamukke Lake, Kochi

80

44

GJ-391-4

Gorwa Pond, Vadodara Gujarat,Behind Hema Chemicals, Nr.Samta Colony, Subhanpura Road,Vadodara

80

263

UP-226-3

Uttardhauna, Chinhat Block, Lucknow

80

283

UK-249-2

Ibrahimpur Village, Bhadarabad, Haridwar District, Uttarakhand

80

73

JH-831-1

Domohani Kharkai River Jamshedpur, Jharkhand

80

267

UP-231-5

Kunrwa, Jirgha Dandi, Sonebhadra District, Uttar Pradesh

80

276

UK-244-1

Kashipur area distt US Nagar

277

UK-244-2

Moradabad Road , Kashipur Distt US Nagar, Uttarakhand

80
80

4

AP-502-18

Asani kunta Lake, Medak district, Andhra Pradesh

80

114

KL-686-2

Meenachil River,Kottayam,Kerala

80

97

KA-560-7

Madiwala Lake,BTM 2nd Stage,Banglore,Karnataka

80

86

KA-560-11

Hebbal Lake,Banglore,Karnataka

80

93

KA-560-3

Ballandur Lake, Bangalore, Karnataka
80

274

UP-251-2

Dabal Village, Muzaffarnagar

246

UP-208-14

Jajmau Industrial Area, Kanpur

234

TN-632-6

Ranipet, Tamilnadu

80
80
80

270

UP-246-2

Jalapur Chooiya, Bijnor

47

HR-121-1

New Industrial Town (NIT), Faridabad, Haryana

159

ND-110-25

Najafgarh drain, Kakrola, New Delhi

129

MP-462-3

Atal Ayub Nagar, Near UCIL factroy, Bhopal

130

MP-462-4

J. P. Nagar, Bhopal

80

131

MP-462-5

Kainchi Chhola colony, Bhopal

80

132

MP-462-6

Garib Nagar, Bhopal

80

133

MP-462-7

Blue Moon & Nawab Colony, Bhopal

80

134

MP-462-8

New Arif Nagar, Bhopal, Madhya pradesh

80

135

MP-462-9

Shiv-Shakti Nagar, Bhopal, Madhya Pradesh

80

142

MH-431-1

Naregaon dumping site, Aurangabad city

80
80
80
80

76
216

RJ-302-1

Amanishah nalla, Sanganer Indutrial Area, Jaipur

76

16

BR-800-1

Hathidah Khurd village, Mokama Block, Patna District, Bihar

76

287

WB-701-2

Tiljala, Picnic Gardens, Kolkata

76

233

TN-632-3

Vanitec Limited (inside the premises of CETP) Vallayambattu, Vadiumbadi, Vellore, Tamilnadu

76

77

JH-831-5

Lupungdih Subarnarekha River Polluted Site, East Singhbhum Jharkhand

76

160

ND-110-26

76

289

WB-711-2

Open land adjoining to 165, National Capital Territory (Delhi)
Patparganj
Industrial
Howrah, West
BengalArea

153

ND-110-11

25

GJ-361-1

Open Land adjacent to Ajit Printers B-58 Damodar Park, National Capital Territory (Delhi)
Garden
Industrial
Jamnagar
Refinery,Area
Gujarat

95

KA-560-5

Kengeri tank, Bangalore, Karnataka

76

94

KA-560-4

Arekere lake, Bangalore, Karnataka

76

29

GJ-387-1

Pariyej Community Reserve, Kheda district, Gujarat

76

273

UP-251-1

Chadenamal Village, Block Thana Bhawan, District Muzaffarnagar

76

84

KA-560-1

Agara Lake,Banglore city,Karnataka

76

67

HP-173-4

River Kaushalya, Village Khadeen, Parwaanoo Block, Solan District, HImachal Pradesh

76

87

KA-560-12

Begur road, Banglore, Karnataka

76

106

KA-577-1

Harihar Taluk, Davengere District, Karnataka

76

281

UK-248-1

Selaqui Industrial Area, Dehradun, Uttarakhand

76

214

RJ-313-8

Zawar Mines, Udaipur, Rajasthan

76

76
Dilshad

76
76

238

UP-201-3

Industrial Area Meerut Road, Ghaziabad, Uttar Pradesh

76

136

MP-464-1

Mandideep Industrial Area

76

174

OR-755-1

Sukinda, Orissa

254

UP-209-1

Magarwara Industrial Area, Unnao

139

MH-400-10

286

WB-700-7

Deonar,Mumbai
, Maharashtra
Dhapa Disposal Site,
Kolkata pincode

76

189

OR-759-7

Kandsar & Karaberini Sites, NALCO, Angul, Orissa

76

204

PB-141-5

Tajpur road MSW Sumpsite, Ludhiana

72

24

GJ-360-1

Aji GIDC Industries Association Estate Rajkot

72

201

OR-769-2

RKL-II (In Beldihi village along the play ground between Govt primary school & St. Georgia school)

72

99

KA-560-9

Peenya Industrial area, Bangalore, Karnataka

72

141

MH-400-6

Dahisar,Mumbai Suburban, Maharashtra

72

79

JH-833-1

Roro hills Jharkhand

72

207

PB-144-2

PSIEC Leather Complex, Jalandhar, Punjab

72

252

UP-208-6

Shivnathpura, Rania , (Kanpur Dehat) Ramabai Ngar, Kanpur, Uttar Pradesh

72

40

GJ-396-4

TSDF site, GIDC-Vapi, District-Valsad

155

ND-110-21

Badli Industrial Area, Delhi

72

236

UP- 201-1

Sahibabad Industrial Area

72

251

UP-208-5

Panki Industrial Area, Kanpur

72

116

KL-686-1

Vadavathoor , Kottayam

72

264

UP-226-6

Dewa Road, Lucknow (Palhauri Village, Deva Road, Chinhat, Lucknow)

72

148

ND-110-16

Gazipur landfill-site, Gazipur, Delhi

72

88

KA-560-15

Mavallipura Dumpsite, Yelahanka , Banglore

166

ND-110-4

Open land in front of 77, National Capital Territory (Delhi)

167

ND-110-5

72

168

ND-110-6

Open land which is on back side of Anuradha Petrol Pump and near to C-32, Rajdhani roller fuor mill, National
Capital
Territory
Lawrence
road industrial area Lawrence road industrial area
Road side
and in(Delhi)
front of A-5, National Capital Territory
(Delhi)

70

JH-826-1

Sindri - Damodar Polluted Site Dhanbad

72

266

UP-231-2

Chetwa, Meorpur block, District Sonebhadra, Uttar Pradesh

72

268

UP-231-7

Murdhawa Industrial Area, P.O. Renukoot, Dist. Sonebhadra, Uttar Pradesh

72

210

PB-147-5

Nasrali Village, Mandi Gobindgarh

72

Open land adjoining to plot no. 36 A and 34 A, National Capital Territory (Delhi) Rajasthan Udyog Nagar Industrial
Area
GTK Road industrial area- New Delhi

72

76
76
76

72

72
SSI Industrial Area

72
72

164

ND-110-3

165

ND-110-34

14

AS-785-1

Hindustan Paper Corporation Limited, Jagiroad, Morigaon district, Assam

72

269

UP-231-9

Singrauli Super Thermal Power Plant, Singrauli

72

60

HR-132-1

Ganesh Colony, Mehrana Village, Panipat, Haryana Search Results

72

63

HR-135-1

Manakpura Industrial Estate Jagadhri to Yamuna River, Yamunanagar District

72

156

ND-110-22

Nimri Village, Shastri Nagar industrial area, New Delhi.

72

215

RJ-301-2

M/S Puransons, RIICO Industrial Area, Bhiwadi, Alwar District, Rajasthan

72

169

ND-110-7

Bhalsawa Landfill, New Delhi

126

MP-457-5

Ratlam Industrial Area

72

72
72

26

GJ-380-8

Muthia Vilage, Naroda GIDC, Phase IV, Ahmedabad 2 Sites

188

OR-759-10

221

RJ-313-7

Rajpur Dariba mines,District-Rajasmand,Rajasthan

225

TN-600-2

Perumgudi, Chennai

315

WB-712-8

Calcutta Chemical Products,Dankuni

72

261

UP-226-1

Chakar Village Chinhat, Lucknow

70

17

CG-491-1

Bhilai steel plant, Chhattisgarh

68

178

OR-757-4

Site KCL IV, outside the premises of M/s KCL near Northern Boundary- Mayurbhanj Orissa

68

244

UP-208-12

Tejab Mill Campus, Anwarganj, Kanpur

68

31

GJ-390-4

154

ND-110-20

179
32

Girang & Kulad Villages, NALCO, Angul, Orissa

72
72
72
72

Effluent Channel Project Limited (ECPL) (Baroda Effluent Canal) Vadodara and Bharuch District

68

Road side & in front of C-58/1, Essco Sanitations, National Capital Territory (Delhi) Wajirpur Industrial Area

68

OR-757-5

Site KCL V, outside the premises of M/s KCL near main Gate; Mayurbhanj Orissa

68

GJ-391-1

Hema Chemicals

68

182

OR-759-1

Site NALCO-I, M/sNational Aluminum Co. Products, Angul

68

175

OR-757-1

Site KCL-I, , Inside the premises of M/s KCL near H2SO4 Tank

68

176

OR-757-2

Site KCL II, Inside the premises of M/s KCL near Gate, Mayurbhanj Orissa

68

177

OR-757-3

Site KCL III, ,Inside the premises of M/s KCL inside drier room, Mayurbhanj Orissa

68

45

GJ-396-9

Bank of Bhil Khadi, Salvav, NH-No:8, Vapi

68

105

KA-572-1

Tumkur Amanikere Lake Watershed, Karnataka, India

68

74

JH-831-4

Kandra Polluted Site, Seraikella- Kharswan, Jharkhand

68

19

CG-491-3

Muckdum Side Bhilai-3 Bhilai steel plant-491000

117

KL-691-1

Ashtamudi Lake, Kollam District, Kerala

118

KL-695-1

Parvathy Puthanar,Thiruvananthapuram,Kerala

68

284

UK-263-1

Lalkaun Area distt Nanital, Uttarakhand

138

MP-486-1

Vindhyachal Thermal Power Plant, Singrauli

68
68

320

WB-721-2

Kolaghat thermal power plant, Midapore district, West Bengal

68

Unit II, Nandesari, Vadodara

68
68

257

UP-212-1

Ashapur Village, Fatehpur

259

UP-212-3

Ranipur Village, Fatehpur

68

144

ND-110-1

Open land in front of 366, National Capital Territory (Delhi), Patparganj Industrial Area

68

145

ND-110-10
UP-208-2

Near Railway Line and Gali N0. 4 & 5, National Capital Territory (Delhi)
New
Friends ColonyStorage
Industrial
Area Facility, Kanpur
Rooma-Treatment
Disposal

68

248
54

HR-122-3

Open Space in front of 360E PACE City -2, Sector 37- B Gurgaon

68

55

HR-122-4

Near Gayatri Automation ,PACE City -2, Sector 37 Gurgaon

68

170

ND-110-8

Between the Railway line and in front of 17 Gali No. 3, National Capital Territory (Delhi) Anand Parbat Industrial
Area
Gudhrauly Village, Fatehpur

68

68

68

258

UP-212-2

171

ND-110-9

22

GA-403-1

Railway Land near 18/32, Gali No.5, National Capital Territory (Delhi)
Anand Parbat Industrial Area
Quarry located in Village Pilium of Dhar Bandora Survey No 46

158

ND-110-24

Kirti Nagar Industrial Area

161

ND-110-27

Naraina industrial area, Phase 1-2, South-West, NewDelhi

62

HR-134-1

Pinjore-Baddi Highway from Village Kona to Maranwala,Panchkula

68

35

GJ-394-1

Pandesara, Gujarat Industrial Development Corporation(GIDC),Surat,Gujarat-394230

68

89

KA-560-14

Federal Mughal Pvt Ltd Doddaballapur Road, Yelahanka, Bangalore, Karnataka

68

143

MH-401-1

Tarapur Industrial area, Thane Dist.

213

RJ-313-5

Ramky waste management , Udaipur

112

KL-683-4

Eloor Industrial area, Cochin, Kerala

68

317

WB-713-1

Durgapur Chemicals Limited

68
68

68
68

68
68
68

68
68

209

PB-147-3

Ajnali Village, Mandi Gobindgarh, Punjab.

124

MP-457-3

Sajjan chemical Pvt Ltd (Khandarwesa Mines, Near Nimali Village)

33

GJ-392-2

J Point,( Effluent Discharge Point) Jambusar, District- Bharuch,

64

61

HR-133-2

Sectors 25 & 29, Dyeing Industry, Panipat, Haryana

64

65

HP-173-2

Effluent Drain , Housing Board Phase-III, Baddi, Himachal Pradesh

64

121

MP-456-1

M/s Grasim Chemical, Grasim Nagar, Nagda, Madhya Pradesh

64

288

WB-711-1

Nibra Indusrial Area,Howrah, West Bengal

64

122

MP-457-1

Sajjan Chemicals -Plot No ; 54 E dosigoan Industrial area, Ratlam, Madhya Pradeh

64

123

MP-457-2

Sajjan chemical Pvt Ltd ( Plot No -61 B, Dosigaon Industrial Area, Ratlam)

64

173

OR-754-1

Gypsum Pond -Paradip Phosphate & IFFCO, Paradip,Orissa

64

184

OR-759-3

Site NALCO-II,M/sNational Aluminum Co. Products, Angul

64

186

OR-759-4

Site NALCO-III,M/sNational Aluminum Co. Products, Angul

27

GJ-383-1

Larsen Chem,

B/2, Ganeshpura, Opp Janta Petrol Pump, Modasa Sabarkantha district- Gujarat

64

64

64

78

JH-831-6

Ghatshila, Subarnarekha River, East Singhbhum, Jharkhand

64

256

UP-211-1

Hindustan Laboratories, UPSIDC, Industrial Area, Naini, Allahabad

64

51

HR-121-5

Nalla Near Sector 22, Faridabad, Haryana

64

58

HR-124-1

Near Bhindwas Bird Sactuary, Jhajjar , Haryana

64

83

JH-834-2

Pataratu Thermal Power Plant, Jharkhand Electricity Board, Paratu Village Near Ranchi

64

10

AP-517-1

Rithwik energy systems (biomass power plant), Rachagunneri, Chittoor district, Andhra Pradesh

64

185

OR-759-5

Ash Pond Contaminated Sites of CPP, NALCO, Orissa,M/sNational Aluminum Co. Products, Angul

64

71

JH-827-1

Chandrapura Thermal Power Station DVC Bokaro Jharkhand

64

316

WB-712-9

Bandel Thermal Power Station (BTPS), Hooghly District, West Bengal

64

262

UP-226-2

Sindauli, Chinhat, Lucknow

64

36

GJ-395-4

Hatorah Village Kosamba Taluka, Surat Gujarat

64

39

GJ-396-3

Dungri Falia Millat Nagar, Behind Hotel Good Luck, Vapi- Gujarat

64

128

MP-462-1

M/s Union carbide (UCIL)

64

127

MP-457-5

M/s Boardia Chemicals Pvt Ltd, Ratlam

64

137

MP-465-1

M/S Beta Napthol Ltd.

64

318

WB-713-2

Durgapur Nepthelene, Durgapur

64

34

GJ-393-2

Ankleshwar Induatrial Estate ,GIDC Industrial Estate, Ankleshwar. Dist.Bharuch (Gujarat, India,Ankleshwar

120

MP-454-1

Indo Zinc, Plot-79, Sector -3, Pithampur, Dist-Dhar, Madhya Pradesh

60

23

GA-403-2

60

219

RJ-313-1

M/s Sunrise Zinc Ltd , Plot No. L-2 & M/S Nicomet Industries Ltd Plot no, L-15 ,19 & 20, Cunicolum Industrial Estate,
Punjim,
Goa
Village Bichhadi,
Block Girva, Rajasthan

28

GJ-383-2

Swastik Organic, survey no 93 paiki,Sabar Dairy Road,Piplodi

60

85

KA-560-10

Vrishabavati River, Bangalore

60

291

WB-712-10

Private Approach Road South of Nezone Tubes, Chakduni, Delhi Road, SH13, Dist-Hooghly

60

292

WB-712-11

BalajiTechnomech,Chakduni, Delhi Road, SH13, Dist-Hooghly

293

WB-712-12

Shentracon Chemicals,Mollaber Delhi Road, SH13, Dist-Hooghly

294

WB-712-13

Om Forging, Bangihati, Delhi Road, SH13, Dist-Hooghly

295

WB-712-14

Hooghly Alloy & Steel, DakshinRajyadharpur, Delhi Road, SH13, Dist-Hooghly

60

296

WB-712-15

Misrilall Mines, Baidyabati, Delhi Road, SH13, Dist-Hooghly

60

297

WB-712-16

Shree Krishna Timber, Baidyabati, Delhi Road, SH13, Dist-Hooghly

60

298

WB-712-17

Sheela Foam, Baidyabati, Delhi Road, SH13, Dist-Hooghly

60

299

WB-712-18

Sasmalpara Abandoned Dump, Baidyabati, Delhi Road, SH13, Dist-Hooghly

60

300

WB-712-19

DipendraSasmal’s House Approach Road, Baidyabati, Delhi Road, SH13, Dist-Hooghly

60

302

WB-712-20

Padmabati Colony Abandoned Dump 1, Baidyabati, Delhi Road, SH13, Dist-Hooghly

60

60

60

60
60
60

303

WB-712-21

Padmabati Colony Abandoned Dump 2, Baidyabati, Delhi Road, SH13, Dist-Hooghly

60

304

WB-712-22

Sada Shiv Shakti Exim, Baidyabati, Dist-Hooghly, Opp-Zenith Timbers

60

305

WB-712-23

Bhola Baba Corrugated Box, Bighati, Delhi Road, SH13, Dist-Hooghly

60

306

WB-712-24

Steel Cracker Unit II, Bighati, Delhi Road, SH13, Dist-Hooghly

60

307

WB-712-25

Sonar Bangla Hindu Hotel, Bighati, Delhi Road, SH13, Dist-Hooghly

60

308

WB-712-26

Appayan Hotel Dump, Bighati, Delhi Road, SH13, Dist-Hooghly

60

309

WB-712-27

Indotan Chemicals, Garji, Delhi Road, SH13, Dist-Hooghly

60

279

UK-246-1

Jasodhar Industrial area, Distt pauri

60

241

UP-224-2

Karula Nala(Drain), Moradabad

18

CG-491-2

82

JH-834-1

Nandini-Khundani Abandoned Mines, bhilai, Distt.-Durg
Chemicals,
Industrial
Area,Jamshedpur,
Bhilai
Adityapur Ind.
Area, Near
Behind Pepsi Factory,Ranchi

68

HP-173-5

Open area along Sandholi Nala, Opposite Keshav Auto, Baddi Nalagarh E22Highway NH-21A

60

107

KA-581-1

Dandeli, Karnataka

60

72

JH-831-2

Sonari Chatt Ghat Subarnarekha River Polluted, Jamshedpur, Jharkhand

60

260

UP-221-1

Babusarai, District Bhadohi

60

5

AP-506-1

Maheshwaram, Hydrabad

60

6

AP-509-12

Chevella Industrial Area Rangareddy District

7

AP-509-5

LB Nagar Industrial Area, Rangareddy District

60
60

8

AP-509-6

Moula Ali Industrial Area Rangareddy District

60

9

AP-509-9

Gundlapochampally Industrial Area Rangareddy District

60

172

OR-769-3

56

181

OR-757-7

RKL-III , ( In a low lying area in kalunga industrial estate near Kalinga Sponge industry, around 500 m away from
M/s
Konark Chemicals
andPremises
M/s Siddharth
Chemicals)
Site ECFC-II
( Outside the
along the
boundary wall)), Mayurbhanj, Orissa

192

OR-761-1

56

202

OR-769-4

Dumpsite JCL-I (Outside the Premises Of M/S Jayshree Chemicals Ltd Near Rushikulya River)
Jayashree
Chemicals,
Ganjam
RKL-IV, inside
the premises
of M/S Siddharth Chemicals

180

OR-757-6

Site ECFC-I (Backside of the unit.) Mayurbhanj, Orissa

56

200

OR-769-1

RKL-I (Inside The Premises Of M/S Lotus Chrome Chemicals)

56

194

OR-761-3

56

193

OR-761-2

Dumpsite JCL-III ( (Outside the Premises Of M/S Jayshree Chemicals Ltd Near Rushikulya River))
Jayashree
Chemicals,
Dumpsite JCL-II
(InsideGanjam
the Premises Of M/S Jayshree Chemicals Ltd )

100

KA-560-18

Jayashree
Chemicals,
Ganjam
Peenaya Industrial
Estate
,I Stage Bengluru

56

102

KA-570-2

Metagalli industrial area Mysore city, Karnataka, India

56

103

KA-570-3

Hebbal Industrial area Mysore city, Karnataka, India

56

104

KA-570-4

Hootagalli Industrial area Mysore city, Karnataka, India

56

245

UP-208-13

Bharat Oil and Waste Management, Kanpur

56

217

RJ-302-2

Malvia Nagar Industrial Area, Jaipur City, Rajasthan

56

278

UK-244-3

Ramnagar Industrial Area and its adjoining area, Uttarakhand

56

109

KL-682-1

Bramhpuram, Kochi

56

319

WB-721-1

Belda Chemicals,Belda

56

247

UP-208-15

Khanchandrapuri, Rania Kanpur Dehat

52

301

WB-712-2

52

310

WB-712-3

Delhi Road, Near Shivang Trexium Pvt. Ltd. & Shree Balaji Veneers Pvt. Ltd. Netaji More, Dist. Hooghli (HW site 3 in
NPC
from 2006)
Nearreport
minu weigh
bridge, Delhi Road (100 mt from Netaji More) Near Dhaba, Dist. Hooghli

231

TN-632-1

TCCL, Ranipet , Tamilnadu

52

198

OR-768-3

Site INDAL-III (Located outside the unit premises of M/s Indian Aluminium Company Limited), Hirakud, Sambalpur

52

196

OR-768-1

Site INDAL-I (Located inside the unit premises of M/s Indian Aluminium Company Limited), Hirakud,Sambalpur

52

197

OR-768-2

Site INDAL-II (Located inside the unit premises of M/s Indian Aluminium Company Limited ), Hirakud, Sambalpur

52
52

60
Near M/s Vishnu

60
60

56
56

56

52

183

OR-759-2

311

WB-712-4

Site OCL-I, ORICHEM abandoned site (inside the premises of M/s Orichem Ltd and also outside the boundary of
wall),
Talcher,
Orissaproducts, Near Netaji More, Dist. Hooghli
Near Zenith
Timber

312

WB-712-5

Near Pashupati Seong and East India Flour Mills, Delhi Road, Dist. Hooghli

313

WB-712-6

Ashalata Brick field, Near Indotan Industries, Hooghli

52

195

OR-766-1

Lanjigarh, Kalahandi, Orissa

52

228

TN-631-2

Karunguri Village, Kancheepuram, Tamil Nadu

52

41

GJ-396-5

Premises of Trans Global, P. No: A-1-4311, Phase 4, GIDC, Vapi- Gujarat

52

42

GJ-396-6

Premises of Gamma Colours, P. No: 1302, Phase 3, GIDC Vapi

52

43

GJ-396-7

Bank of Bhil Khadi, Behind Hotel Safari, Near NH-No:8, Vapi

52

30

GJ-388-1

Salvav, Vapi, District Valsad, Gujarat Salva, Gujrat

52

119

MP-452-1

Deoguradiya (Munciple landfill ) Site , Indore

52

21

CG-495-2

BALCO, Korba

48

290

WB-712-1

Near Ghosh and Sarkar Weigh Bridge, Village Simla/Madpur, District-Hoogli

48

20

CG-495-1

Lal Ghat Risdi Area, nearM/s Balco Korba

48

314

WB-712-7

Near M/s Shivam Gases Ltd., Chakundi Industries Area, Dankuni Hooghli.

48

90

KA-560-16

Peenaya Industrial Estate ,II Stage Bengluru

48

91

KA-560-17

Peenaya Industrial Estate ,IV Stage Bengluru

52
52

48
125

MP-457-4

M/s Jayant Vitamin, Ratlam

32

Inventory and Mapping of Probably Contaminated Sites in India. Final Summary Report

Appendix H Result of Stage II prioritization

http://projects.cowiportal.com/ps/A019251/Documents/3 Project documents/Reports/Final Summary Report Aug 2016/Inventory Final Summary Report Dec 2016.docx

Site no

Site ID

Site Name

STEP 2 RISK SCORE

250

UP-208-4

Juhi Baburaiya (Rakhi Mandi), Kanpur

91

110

KL-683-1

Kuzhikandom Thodu (Creek), Kerala

87

163

ND-110-29

Mandoli&Seelampur E-Waste site East Delhi

86

239

UP-201-9

Lohia Nagar C Block, Ghaziabad

83

201

OR-769-2

RKL-II (In Beldihi village along the play ground between Govt primary school & St. Georgia school)

252

UP-208-6

Shivnathpura, Rania , (Kanpur Dehat) Ramabai Ngar, Kanpur, Uttar Pradesh

79

3

TS-502-1

Patancheru, Medak District , Andhra Pradesh

76

59

HR-131-1

Prem Colony, Kundli Sonepat

76

178

OR-757-4

Site KCL IV, outside the premises of M/s KCL near Northern Boundary- Mayurbhanj Orissa

76

233

TN-632-3

Vanitec Limited (inside the premises of CETP) Vallayambattu, Vadiumbadi, Vellore, Tamilnadu

216

RJ-302-1

Amanishah nalla, Sanganer Indutrial Area, Jaipur

75

244

UP-208-12

Tejab Mill Campus, Anwarganj, Kanpur

75

231

TN-632-1

TCCL, Ranipet , Tamilnadu

75

124

MP-457-3

Sajjan chemical Pvt Ltd (Khandarwesa Mines, Near Nimali Village)

74

208

PB-144-4

Basti Sheikh, Jalandhar

74

79

JH-833-1

Roro hills Jharkhand

73

204

PB-141-5

Tajpur road MSW Sumpsite, Ludhiana

73

226

TN-607-1

Eachangadu, Cuddalore, Tamil Nadu,

73

122

MP-457-1

Sajjan Chemicals -Plot No ; 54 E dosigoan Industrial area, Ratlam, Madhya Pradeh

73

101

KA-571-1

Cauvery River, downstream Nanjangud, Mysore District, Karnataka

72

287

WB-701-2

Tiljala, Picnic Gardens, Kolkata

72

123

MP-457-2

Sajjan chemical Pvt Ltd ( Plot No -61 B, Dosigaon Industrial Area, Ratlam)

72

32

GJ-391-1

Hema Chemicals

71

249

UP-208-3

Nauriaya Kheda Kanpur

71

203

PB-141-1

Buddha Nullah, Ludhiana, Punjab

70

207

PB-144-2

PSIEC Leather Complex, Jalandhar, Punjab

70

175

OR-757-1

Site KCL-I, , Inside the premises of M/s KCL near H2SO4 Tank

69

176

OR-757-2

Site KCL II, Inside the premises of M/s KCL near Gate, Mayurbhanj Orissa

69

177

OR-757-3

Site KCL III, ,Inside the premises of M/s KCL inside drier room, Mayurbhanj Orissa

69

98

KA-560-8

Mangamanapalya Road, Hosur Road, Bangalore, Karnataka

69

211

PB-148-1

Mahaluxmi OrgoChemical Industries, Nabha Road, Bhawanigarh, Sangrur

Unit II, Nandesari, Vadodara

79

75

69

33

GJ-392-2

J Point,( Effluent Discharge Point) Jambusar, District- Bharuch,

68

111

KL-683-2

Ammanthuruthu- Karipadam

68

146

ND-110-14

Okhla industrial area, New Delhi

68

179

OR-757-5

Site KCL V, outside the premises of M/s KCL near main Gate; Mayurbhanj Orissa

68

242

UP-204-1

Shakti Nagar, Aligarh

68

288

WB-711-1

Nibra Indusrial Area,Howrah, West Bengal

68

184

OR-759-3

Site NALCO-II,M/sNational Aluminum Co. Products, Angul

68

202

OR-769-4

RKL-IV, inside the premises of M/S Siddharth Chemicals

67

17

CG-491-1

Bhilai steel plant, Chhattisgarh

66

24

GJ-360-1

Aji GIDC Industries Association Estate Rajkot

66

81

JH-833-2

Manikui -Chandil Swarnarekha River Polluted Site, Seraikella- Kharswan, Jharkhand

66

182

OR-759-1

Site NALCO-I, M/sNational Aluminum Co. Products, Angul

66

40

GJ-396-4

TSDF site, GIDC-Vapi, District-Valsad

66

265

UP-231-1

Kanoria Chemical Renukoot ,Renukoot, Sonebhadra, Uttar Pradesh

65

34

GJ-393-2

Ankleshwar Induatrial Estate ,GIDC Industrial Estate, Ankleshwar. Dist.Bharuch (Gujarat, India,Ankleshwar

227

TN-624-1

Kodaikanal ,Tamil Nadu

64

247

UP-208-15

Khanchandrapuri, Rania Kanpur Dehat

64

31

GJ-390-4

Effluent Channel Project Limited (ECPL) (Baroda Effluent Canal) Vadodara and Bharuch District

181

OR-757-7

Site ECFC-II ( Outside the Premises along the boundary wall)), Mayurbhanj, Orissa

63

205

PB-141-6

Hambran Road Msw DumpSite, Ludhiana

63

180

OR-757-6

Site ECFC-I (Backside of the unit.) Mayurbhanj, Orissa

63

149

ND-110-17

Jhilmil Industrial Area , New Delhi

62

235

TN-640-1

Noyyal river ,Tirupur, Tamil Nadu

62

271

UP-250-1

Barnawa Village, Baghpat, District Meerut (Confluence point of Kali River & Hindon River)

301

WB-712-2

310

WB-712-3

Delhi Road, Near Shivang Trexium Pvt. Ltd. & Shree Balaji Veneers Pvt. Ltd. Netaji More, Dist. Hooghli (HW site 3 in
NPC report from 2006)
Near minu weigh bridge, Delhi Road (100 mt from Netaji More) Near Dhaba, Dist. Hooghli

16

BR-800-1

Hathidah Khurd village, Mokama Block, Patna District, Bihar

44

GJ-391-4

Gorwa Pond, Vadodara Gujarat,Behind Hema Chemicals, Nr.Samta Colony, Subhanpura Road,Vadodara

53

HR-122-2

Pace City-II, Sector 37, Gurgaon Haryana

61

HR-133-2

Sectors 25 & 29, Dyeing Industry, Panipat, Haryana

64

63

62
62
62
62
61
61
61

154

ND-110-20

Road side & in front of C-58/1, Essco Sanitations, National Capital Territory (Delhi) Wajirpur Industrial Area

275

UP-283-1

Firozabad

61

141

MH-400-6

Dahisar,Mumbai Suburban, Maharashtra

61

108

KL-628-1

Kalamukke Lake, Kochi

60

99

KA-560-9

Peenya Industrial area, Bangalore, Karnataka

60

142

MH-431-1

Naregaon dumping site, Aurangabad city

60

23

GA-403-2

65

HP-173-2

M/s Sunrise Zinc Ltd , Plot No. L-2 & M/S Nicomet Industries Ltd Plot no, L-15 ,19 & 20, Cunicolum Industrial Estate,
Punjim, Goa
, Housing Board Phase-III,Effluent Drain Baddi, Himachal Pradesh

92

KA-560-2

Goripalya near Mysore Road, Bangalore, Karnataka. E-waste recycling in Bangalore, Karnataka

121

MP-456-1

M/s Grasim Chemical, Grasim Nagar, Nagda, Madhya Pradesh

140

MH-400-5

Mithi River, Mumbai, Maharashtra

172

OR-769-3

186

OR-759-4

RKL-III , ( In a low lying area in kalunga industrial estate near Kalinga Sponge industry, around 500 m away from
M/s Konark Chemicals and M/s Siddharth Chemicals)
Site NALCO-III,M/sNational Aluminum Co. Products, Angul

263

UP-226-3

Uttardhauna, Chinhat Block, Lucknow

57

272

UP-250-2

Jaibheem Nagar, Ward No. 5, Meerut

57

120

MP-454-1

Indo Zinc, Plot-79, Sector -3, Pithampur, Dist-Dhar, Madhya Pradesh

57

196

OR-768-1

Site INDAL-I (Located inside the unit premises of M/s Indian Aluminium Company Limited), Hirakud,Sambalpur

219

RJ-313-1

Village Bichhadi, Block Girva, Rajasthan

57

116

KL-686-1

Vadavathoor , Kottayam

56

155

ND-110-21

Badli Industrial Area, Delhi

55

173

OR-754-1

Gypsum Pond -Paradip Phosphate & IFFCO, Paradip,Orissa

55

198

OR-768-3

Site INDAL-III (Located outside the unit premises of M/s Indian Aluminium Company Limited), Hirakud, Sambalpur

200

OR-769-1

RKL-I (Inside The Premises Of M/S Lotus Chrome Chemicals)

183

OR-759-2

12

AS-781-3

Site OCL-I, ORICHEM abandoned site (inside the premises of M/s Orichem Ltd and also outside the boundary of
wall), Talcher, Orissa
Rangia, District-Kamrup, Assam

148

ND-110-16

Gazipur landfill-site, Gazipur, Delhi

53

261

UP-226-1

Chakar Village Chinhat, Lucknow

52

283

UK-249-2

Ibrahimpur Village, Bhadarabad, Haridwar District, Uttarakhand

52

88

KA-560-15

Mavallipura Dumpsite, Yelahanka , Banglore

51

264

UP-226-6

Dewa Road, Lucknow (Palhauri Village, Deva Road, Chinhat, Lucknow)

51

192

OR-761-1

Dumpsite JCL-I (Outside the Premises Of M/S Jayshree Chemicals Ltd Near Rushikulya River)
Jayashree Chemicals, Ganjam

51

61

59
58
58
58
58
58
58

57

55
54
54,1
54

28

GJ-383-2

Swastik Organic, survey no 93 paiki,Sabar Dairy Road,Piplodi

50

236

UP- 201-1

Sahibabad Industrial Area

50

197

OR-768-2

Site INDAL-II (Located inside the unit premises of M/s Indian Aluminium Company Limited ), Hirakud, Sambalpur

251

UP-208-5

Panki Industrial Area, Kanpur

21

CG-495-2

BALCO, Korba

27

GJ-383-1

Larsen Chem,

193

OR-761-2

Dumpsite JCL-II (Inside the Premises Of M/S Jayshree Chemicals Ltd )
Jayashree Chemicals, Ganjam

194

OR-761-3

48
47
46

B/2, Ganeshpura, Opp Janta Petrol Pump, Modasa Sabarkantha district- Gujarat

Dumpsite JCL-III ( (Outside the Premises Of M/S Jayshree Chemicals Ltd Near Rushikulya River))
Jayashree Chemicals, Ganjam

46
45

43

