Assessment and Remediation of
Hazardous Waste Contaminated Areas in
and around M/s Union Carbide India Ltd.,

Bhopal
( NEERI & NGRI )

&

Tender Document for
Detoxification, Decommissioning
and Dismantling of UCIL Plant

(lICT)

- Remedial Issues

* Operation of UCIL (196;— Dec, 1984)
~=Tarry Residue 350 plus metric ton
- Off quality pesticides and contaminated soil (1.‘1
million ton)
—~ Ground Water Quality
* PostDec,1984 '
= 70 ltr. of Mercury Spillage
— 1500 mt of corroded Plant structure




NEERI’s Earlier Efforts

* NEERI did a study in 1996 for EIIL/UCIL
on assessment of contaminated areas
due to the past waste disposal practices
of UCIL

Geo-Physical and Hydro-gleological
| Studies
Work carried out: |

* Electrical resistivity tomography across the

- open space in UCIL premises. (Total nine sites)
to find anomalies and possible underground
dumps

* Environmental drilling at five selected
locations within the premises for hydro-
geological characteristics of the UCIL location

* Modeling of the ground water flow
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Soil

* Sail within the UCIL premises Is contaminated.

* Only two downstream soil samples out of five
in the near vicinity of the UCIL premlises and

solar evaporation pond showed presence of
pesticides |

* Rest of the downstream samples did not show
any presence of identified contaminants
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Benchmarking with Internationail Standards

USEPA Screening Standards (Dec.2009) prescribe two sets
of contaminant specific standards to determine the need
for remediation Viz. Standards for Industrial Soils and
standards for the ground water protection

Most of the Soll samples In the UCIL premises do not
conform to the USEPA standards for ground water
protection, especlally for HCH isomers and _mercury.

The ground water samples from the all the the five drilling
bores at different locations within the UCIL premlses do
not show presence of identifled contaminants

In all five bore well water samples on downstream side
(within 3,5 km radilus), outside the UCIL premises do show

presence of pesticides and organics. Therefore these wells
need to he sealed.

Remediation's Needed

Sall Remediation

* Most of the suspected underground dumps are
limited to 1.5 to 2.0 m depth. Only one suspected
dump Is expected to be 6 to 8 m deep over a small
_area

+ "Earlier estimates of tarry and other waste need to
be re-visited since there are 4 dumps which have
not been considered [n earlier waste excavation
exercise

= Assessment of these 4._dumpi would also need
further characterisation for disposal purposes after
excavatian

*» Tarry (earlier estimates of 350 ton ) at UCIL site is
mostly the result of pre 1984 fire at UCIL slte.

i 3



Remediation quantities

Soil
. Total area of UCIL : 30 Ha
Op=n areal not covered by
concreta or foundations) :14.2 Ha
Solar Evaporation Ponds :10Ha
Suggested depth of axcavation £ 2.0 meters
Total valume of sall ta be
excavated for remediation
{including dumps) : §,50,000 CUBIC METERS (Approx)

{1.1 miiilon tons)

Estimated waste after : 300 tons
Dismantling/Detoxiflcation
of UCIL plant structurs

Remediation Options

Soil

* Contaminants found are to be considered for
remediation:

* The important contaminants are HCH
isomers as these are listed as Persistent,
Organic Pollutants (POP) having very long
half life periods and mercury

* Most of the solvents are volatlle in nature
and are not persistent




Technological Options and Suitability

* Thermal remediation (retorting or incineration)
not suitable due to low concentrations and
huge volume as well as due to the presence of
mercury.

* Soil washing and chemical treatment (Not
suitable for same reasons and presence of clay)

* Blo-remediation (Not suitable due to presence

of POP :
*|Secured land filling is suitable, quick and easyj

| Ground Water

Only option is pump and treat

* Contaminated water of 5 wells to be pumped,
treated with activated carbon and recharged
back to the ground. Spent activated carbon
will be incinerated in a dedicated hazardous
waste incinerator

* Chemical treatment with advanced oxidation

processe i itable due

to low concentration and huge volume

* Bio-chemical treatment methods are not
~ suitable for same reasons




Underground Dumps

« Careful excavation of identifled suspected
dumpsites without causing cross
contamination of any kind _

« Appropriate collection and storage of the
collected waste materlal

« Characterization and classification after
excavation as per Hazardous Waste
(Management and Handling) Rule, 2008

¢ Inclneration of incinerable waste and
secured land filling of the remaining waste in
established Treatment Storage Disposal
Facllity (TSDF), preferably within UCIL
premises

Recommendations

Soil

+ Secured land flll would be with vents retrofitted with
activated carbon scrubbers to prevent ascape of
Methyl Mercury/ Mercury vapors if any

Option I- Secured Landfilling in the established and
authorized TSDF

. $§%aFvatlon of the soll and Transportation to authorized

« Stabilization at TSDF and secured land filling

Option I (preferred): Creation of the Secured Land fill at
UCIL premises

+ Consgtruction of secured land fill at site
+ Capping and closure of the secured land fill

+ (All these actlvities as per Hazardous Waste
Management and Handling) Rules, 2008) & CPCB
guldslinea
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Need of Immediate Measures

» Seal 5 contaminated wells outside UCIL
premises

- Repair broken compound wall
* Prevent dumping from nearby locality

* Prevent children and others to antgL
UCIL premises

Cost for Construction, Operation, Capping and Post
Closures Monitoring of the Secured Landfill

o Size : 400mX400mX5m

items Amount in Rs
Construction 50 Crores
Land filling, Compaction & 15 Crores
leveling :
Closure & Capping 15 Crores
Post closure monitoring 20 Crores
(for 30 years) . _

Total | 100 crores

"+ Daes not inciude land & traneportation cost as it s assumed land All would be craated at UCIL pramises




Tender Document for
Detoxification, Decommissioning
and Dismantling of UCIL Plant

Scope of Work

To prepare a Technical and Tender Document for
Detoxification, Dismantling and Decommissioning
of the Union Carbide Plant in Bhopal

Includes:

< Methyl Isocyanate Plant & Phosgene
reactor ’

< Savin Plant

< Storage Areas
< Pipe Rack

< Plant Structure
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Status of the Existing Plant

OBoth the MIC and Sevin plants are in a
highly corroded state

OMost of the equipment and piping are
missing or broken '

©Structure is highly corroded and unsafe

Tender Document Contents

< Technical details of equipment
< Detoxification methods as per International norms

< Procedures for dismantling and decommissioning
of equipment and piping

<*Hazardous waste disposal from the above
equipment and pipelines

< Safety measures as per International norms
< Detailed drawings
<Process flow schemes for detoxification

<Spacifications of new equipment




Time Requirements

OThe total cost estimated is 110.0
~crores, for the entire operation.

OTotal time estimated to carryout
the operations is 24 months after
award of the work

-Utilization of the waste after
Decommissioning

€© The waste metal after detoxification cut into
unusable pieces after decommissioning can
be sent for re-rolling.

@ After detoxification, the waste generated
may be sent for secured land fill.
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Probable Agencies in India who can
take up the Detoxification, Dismantling
and Decommissionlng work

© Engineers India Limited

© Jacobs Engineering, Mumbal

© Punj Lioyd Consuiting
Engineers, New Delhl

@ Enfab Industries Pvt. Ltd.,
Hyderabad

@ Krish Technologies, Hyderabad

Thank You
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