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1996

Andhra Pradesh Groundwater (Regulation for drinking water purposes) Act

2006

The Bihar Groundwater (Regulation and control of development and managemant) Act
2002

The Goa Groundwater Regulation Act

2005

The Himachal Pradesh Groundwater (Regulation and Control of Development and
Management)Act

2011

The Karnataka Groundwater (Regulation and Control of Development and Management)
Act

2002

The Kerala Groundwater (Control and Regulatioin) Act

2001

Lakshadweep Groundwater (Development and control) Regulation

1993

The Maharashtra Groundwater (Regulation for Drinkin Water Purposes) Act

2003

The Pondicherry Groundwater Act, 2003

2003

The tamil Nadu Groundwater (Development and Management) Act

2010

The Uttar Pradesh Groundwaster Conservation Protection and Development
(Management, control and regulation) Bill

International Environmental Law Research Centre ““INDIA -STATE- LEVEL WATER LAW INSTRUMENTS
http://www.ielrc.org/water/doc_states.php
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Ranipet, Tamil Nadu

BLACKSMITH
INSTITUTE

SITE NAME Tamil Nadu Chromates and Chemicals Ltd. (TCC)
LOCATION Ranipet, Tamil Nadu
SITEID IN-2370

DATA SOURCE TNPCB

BSMITH INDEX 10

POP AT RISK 250,000

KEY POLLUTANT Hexavalent Chromium
INDUSTRY GROUP Chemical Production

ABSTRACT
Huge quantities of chromate sludge from an

abandoned chemical plant in Vellore lie untreated on
site and have severely contaminated local ground
water and surface water. Surface waters flow into
agricultural fields and threaten the Palar River,
upstream from the Chenai water intake.

SITE DESCRIPTION

Tamil Nadu Chromium & Chemicals Ltd. (TCC)is a
closed chemical production facility in Ranipet.
Ranipet is a medium-sized community located about
26 kilometers from the Vellore city center, and 100
kilometers from Chennai.

The TCC plant produced sodium dicromate, basic
chromium sulphate and sodium sulphate (as by
products) from the raw materials like chromite ore,
limestone and soda ash. The Tamil Nadu Pollution
Control Board (TNPCB) estimates that TCC has
dumped 227,000 tons of chromate sludge untreated
on its premises (three to five meters high and on 2
hectares of land). The sludge was dumped without
any baseliner, and has contaminated the
groundwater.

The leachate at the TCC plant flows downhill to the southwest. The leachate leaves the site,
crosses a road, and flows into ponds located south of the site. The contaminated waters
eventually drain into the Palar River.

Blacksmith Institute 1/3
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The contamination of the soil, ground water, and
surface water has affected the health and livelihood
of thousands of people. In a residential colony about
one kilometer from the factory, three open wells, a
dozen bore wells and about 25 public hand pumps
have been abandoned due to high levels of
chromium in the water. Agricultural land about a
kilometer from the factory has also been affected.
There is widespread fear that if this pollution is left
unchecked, the Palar basin, the main drinking water
source in the region, could also be contaminated.
The Geological Survey of India has reported
contamination of ground waler up to a distance of 2.5
kms from the TCC site.

The Palar and Ponnar rivers are the prominent rivers
flowing through this district. The Palar River Basin
encompasses an area of 18,300 square kilometers
on the southern side of Ranipet. The river is seasonal
and for the most of the year is dry. Annual rainfall of
the district is 9222.4 mm.

REMEDIATION NOTES FROM BLACKSMITH'S TECHNICAL ADVISORY BOARD
The following comments were provided by:

Jack Caravanos, Ph.D., CIH, CSP - Director, MS/MPH program in Environmental and
Occupational Heaith Sciences, Hunter College, City University of New York

Nadia Glucksberg, M.Sc. - Senior Hydrogeologist, Haley & Aldrich, Inc.

David Hanrahan, M.Sc. - Director of Global Programs, Blacksmith Instilute

Jerry Spetseris, PG, PMP - Remediation Project Manager/Consultant

Nicholas Albergo, P.E., DEE - President, HSA Engineers & Scientists

In 2007, an engineering consulting firm conducted a remediation feasibility study for the Tamil
Nadu Industrial Development Corporation. The report recommended treating the sludge with
Sodium bi Sulphate to covert the Cr" to Cr**, and building a storage facility to contain the soil.
The total estimated cost was Rs 249,000,000 ($5.4 million USD).

Blacksmith Technical Advisors reviewed this study and had the following comments:

« The consultant's proposed containment system is “deluxe” and may take too long to
implement. Emergency steps are needed now.
Simply capping the waste is insufficient given the high water table

» A less expensive containment system may be appropriate.
Samples in the consultant's study only go to a depth of .9 meters, but suggest that the
highest levels of Cr are below the .9m level. It would be appropriate to excavate until an
acceptable level is reached.

Blacksmith Institute 2/3
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s The current study shows no GW analysis, nor GW treatment plan. The same is true for
surface water (SW) and contaminated sediments.

« With clay-like materials overlying weathered bedrock, much Cr®* could remain following
the excavation and continue to impact GW/SW.

= The leachate production is likely to be substantial and it is unclear whether the CETP is
equipped to handle the additional volume or loading. The sludge has to be treated as
hazardous waste as the concentration of hexavalent chromium in the sludge is more than
50 mg/kg as defined in schedule 2 of hazardous waste management and handling
amendment rules 2003. The ability of the CETP to take a hazardous waste due to EP
toxicity would need to be evaluated.

» |f India has land disposal restrictions regarding hazardous wasle, the remedy of concrete
containment cell may be among the few viable alternatives.

= Soil and groundwater regionally needs to be characterized and fully assessed prior to
contemplating any remedy.

* Roots uptake by crops should be evaluated and an investigation conducted to see if
contaminants contained in plants are bioaccumlating in the food chain.

= Since dust is mentioned, inhalation doses (TWA concentrations) for constituents of
concem of the most susceptible or at-risk human receptors should be evaluated to aid in
decision making concerning an air emission monitoring network and pollution cantrol
equipment to address the inhalation pathway.

= Ground water directly impacted by the chromate sludge at the chemical facility can be
treated through electrocoagulation (EG) followed by filtration and landfilling of the solids.
See WaterTeclonics (Blu Energy Solutions) Waveionics trealment units. Another
technology is filtration followed by mechanical vapor recompression evaporation (MVR)
technology. See the AquaPure/Fountain Quail's Nomad units.

* Must test regional drinking water and provide an alternative source where appropriate.

+ The focus here should be on evaluating dosage to the most vulnerable human receptors
through ingestion, inhalation and dermal pathways. Based on these results, risk based
measures can be implemented lo do the most good at the lowest cosl.

RECOMMENDED NEXT STEPS:

Immediate:

= The site needs an intercepling trench along the southern property line with a pump/treat
facility for groundwater leachate. The liquid removed can be concentrated and stored or
chemically treated (Cr** to Cr’"). Ground water (GW) wells should be installed
(inexpensively) to catch contaminated GW.

Medium-Term:
-

AVAILABLE RESEARCH:
= Ranipet Engineering Study by Mahindra Consulting Engineers
http:/fwww.mediafire.com/?119b0f4wvjtl89q
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GOA STATE POLLUTION CONTROL BOARD

T I UgeToT T Hew

(An 150 9001 - 2008 Certified Board)

Dampo Towers
——— EDC Plaza, Patlo, Panaji
———— Goa - 403 001
se Manuel Noronha S — Ot : (0832) 2438563
i = —— Res.  :(0832) 2777885
hairman Tirleakine ((RE) P43RE7R
Yy E-mall : chalrman-gspcb.goa@inic.in
Web goaspch.gov.in
No.CH/GSPCB/IMN/12/17 04/01/2013
To:

Mr. Fumio Hotta,
Asahi Geo Survey Co,, Lid., 3-40-5
Sendagaya, Shibuya ku, Tokyo, Japan

Dear Mr, Hotta,

I came to know that Japanese team is visiting India to investigate and
identify possible future Overseas Development Assistance (ODA) projects
in the sector of remediating contaminated groundwater in particular and

sources of drinking water in general.

In the state of Goa, India, there is a river in South Goa district originating
from Verna and emptying into the Arabian Sea at Betul covering a distance

of approximately 30 kms. Known as *Sal river”.

Since the river originates at the upstream of the Verna plateau area which
also hosts one of the largest industrial estates of the State (i.e. Vemna
Industrial Estate) housing approximately 400 industrial units related to
pharmaceutical, electronics, food and other allied products. Further,

settlement zones, in pockets, exists along / periphery of the foot-hills of the

GSPCB
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said plateau and are dependent on Sal river water mainly for domestic and

irrigation purposes.

Further, it is known that all along banks of the river Sal, various shanties
(temporary residences) / residential units as well as few commercial
establishments (i.e. hotels, restaurants, etc.,) have been constructed in recent
times which may be probably a source for contaminating the river water
directly or indirectly. As such, to ascertain the extent as well as degree of
contamination / pollution level vis-a-vis recommend remedial measures, it is
proposed to undertake a study with prime objective of ascertaining the
ecological status of river Sal with an aim to prepare a plan of action in
reviving its status to its original serenity with optimum scientific /

technological interventions.

Therefore, 1, on behalf of the Goa State Pollution Control Board (GSPCB)
invite you and your team to visit us preferably between 12 to 20™ January,
2013 to visit our State and ascertain the status as per your mandate to enable

suitable financial & technical assistance under ODA.

Kindly communicate your visit schedule so that necessary arrangement can
be made.

Thanking you in anticipation,

Yours Sincerely

GSPCB
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I. TITLE-
Feasibility Study on Groundwater Remediation by Bioremediation in India sponsored
by Economic Cooperation through Official Development Assistance (ODA), JAPAN,

Members of the Investigation Team
ASAHI GEO SURVEY
PANASONIC EXCEL INTERNATIONAL
ECOCYCLE CORPORATION

II. PURPOSE:

1) To identify and pull out the Remediation of Hexavalent Chromium Pollution needs

2) To obtain information from Indian Government to create a proposal to be submitted to
the Ministry of Foreign Affairs, Japan for future ODA project.

III. REQUEST:

1) Help us to understand the pollution situation and the needs from the MoEF/CPCB of
the Indian Government.

2) Permission us to visit pollution sites (preferably hexavalent chromium) and carry out
our survey on site (accompany us to the site visits) observation.

3) Recommend us the pilot project areas for future ODA proposal based on the CPCB
and PCBS needs.

4) Introduce us respective departments such as State PCBs, MoEF, CGWB, DEA, ete.

5) Develop an ODA proposal with us based on your potential project needs.

IV. Request for discussions based on the ODA investigation team findings and
further CPCB and PCBs project needs, where Japanese ODA can assist the
Indian Government needs.

Contact

Dr. Shunsuke Kawakami, Project Manager, Asahi Geo Survey Co., Ltd.
s.kawakami@asahigs.co.jp

Dr. Kanji Tamamushi, Project Coordinator, Panasonic Excel International Co., Ltd.
ktamamushi@aol.com

Dr. P.S.Reddy. EcoCycle Corporation

psreddy@ecocycle.co.jp

CPCB State PCB 1/1
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Overseas Economic Cooperation ODA FY2012

Feasibiity Study on groundwater remediation by bioremediation

Asahi Geo Survey Co., Lid.
Panasonic Exce! Intemational Co., Lid.
ECCCYCLE CORPORATION

gBackground

‘With economic development, Japan has suffered from
environmental pollution in the past.

Mercury, cadmium, hexavalent chromium are a typical
source of pollution.

A lot of people are suffering from diseasas caused by
these.

It took many years to solve these poliution problems.
‘We would like to assist Indian Government and people in
order to transfer our remedial experience and
technologies to India.

Because of this, we applied for Japanese ODA project
and obtained Japanese grant.

gBackground Information (2)

= Delegate composed of:

- Asahi Geo Survey
w Mir. Fumic Hotta [Team Leader)
w Dr. Shunsulte Kawakami | Geologist and Coordinator)

- Panasonic Excel Intemational
w Dr. Kanji Tarmamushi [Project Manager)

- ECOCYCLE
w Wir. Shingo Masda [Bio-remediation specialist)
w Dr. Puchalapali Sreenivasulu Reddf (Bio-remediation speciakss)

gpreslentation Contents

.. Purpose and Goal

= Engineering Technology
Bio-remediation

« Discussion and Q&A

gBackgmund Information (1)

= Overseas Economic Cooperation ODA FY2012
“Feasibility Study on groundwater remediation by
bioremediation”
= Founded by
— Ministry of Foreign Affairs of Japan (MOFA) and
- Supported by Japan International Cooperation Agency (JICA)
= Assigned to the following delegate composed of:
- Asahi Geo Surwey Co., Ltd.,
- Panasonic Excel International Co., Ltd., and
— ECOCYCLE CORPORATION

g Purpose and Goal

= Purpose of our visit fo India, with the cooperation of the
Government of India
— to investigate the possibility of transfer of groundwater
remediation technologies and management systems
w specificallf for hexavalent chromium.

w Improve people health in order to remove a pollutant such as
hexavalznt chromium.

= Owr goal
— o identify and pull out “needs” from Indian Govemment and
- to create a report for a future ODA project by obtaining
information from Indian Govemment

1/9
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L Request for Indian Government

« Help us to understand the pollution situation

= Give us a chance to explain our proposai.

= Permission us to visit pollution sites (preferably
hexavalent chromium) and carry out our survey on site
(accompany us fo the sites)

= Recommend pilot project areas for future ODA proposal.

« Develop a ODA proposal with us.

g Project outline

| Fest om-sie= invesSgation m india |

l At Duls and Canan

Fecond on-siie and follow-up mvessgaion ]

l At Bosgalore, Gas, Dl
Repon o Japarese Govenment
e pwiner! Azpon and propesal for fure proge:

!

Future ODA & B.5.8 progecy

Pigt lests = bnda Consarsam for sotanebie Tech=zal
ezl sy foe LR Tt WA SRS GEET Trawmng
Large scale remediation im Japanindes |

LOur goal

= |dentify and pull out "needs” from Indian Govemment
« Develop a report for a future ODA project by obtalning
information from Indian Government

LPIan

« Dbtain information at Delhi, Chennal, Bangalare, and
Goa on
= Geclogy, hydrogy, hydmgeoiogy, sic.
= Site assessment at Delhi, Chennai, Bangalore, and Goa
= To know current situation
= Understand regulatory requirements
= On-gite research
- Go o sites recommended by Indian Government
- Visual chservation only (not mended w0 any physical analyses)
« System and program development
— Sustainable groundwater management

gpossibility
L [=——

Grarr mid

Bintersilsany | === | Lgan sysismnce

cermribusens 10

Organizancns, eic

2, Busongis 12 Bysingss

ntemasonal Raoling Plan
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Groundwater Pollution
Survey, Remediation,
& Monitoring Technology

e

History lnf Pollution

‘ 1950~1960's, Rapid Economic Growlh

Takyo Toweer in 1588
-

1067 Polluion Cantrol Act
s - R |

1970; Wastes Disposal
and Public Cleansing Act,
Waler Qualily Pollution Control Act

1974, Waler Ac

1973; Cri+ Pollufion in Tokyo
1981, Air At
1985, Emaronmental Rules
1989 Harardous Wasles Rules
. Rapid Economic Growih

India

1943; Emaronmental Basic Act

2002; Sod Contamination
Countermeasures Act

Japan

/  Cr®* Pollution in Tokyo
" Tokyo ! History of Cré* Pollution in Urban Area
Ry —. - 1900's; Chromiunt salf factery stari-up af the sife

o el & Komatsugawa, Koto-ku, Tokyo
[ 1950°'s; Rapid Economic Growth

1970's; Cr6+ heafth damage, lo-a lawsaif
1970-1980°s, Polluter (Cr** Factory) paid
. 1,160,000,000yen + remediation cost

e« 1976 Amend Wasies Disposal & Public Cleaning Act
" "File. 1980 In-Siti Containment as remeédiation
for.over 500,000,0008. Chromium Siugs
ISy {remediation by chemical reducing agént)

~ Containment-Site is used as a park
—enr ~=pd -

Wby Hexavalent c&?omiuny
Artificial

Cr** Pollytief is...
+ Man-made pollulion

+ Recoverabm-ﬁ -
- - 3 _J

FMrOur environ, "
Tugettainly is useful for India_

" makes Suslanable India I:ewioprmnt r

Why Bio-Remediation?
+ Cost Effectiveness

-100,000yen  -100,000yen

days - weeks weeks - months

any soils any soils
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Why Bio-Remediation?

+ Sustainability

but move to
other site
High
(heavy
machinery,
heavy vehicle)
Potential of Low, but Low
pollutant  reguiresofsite & agentsis
spreading  management  biodegradable

High
(heavy Low
machinery)

+ Borings in various sedimentary facies
+ Soil & rocks are composed of
complex impermeable layers
+ Analysis of various soil & rocks
for simulation & effective planning of remediation

Requisite Technology

+ Effective Remediation Planning
by Multi-Phase Simulation

Requisite Technology

+ Qur Expeniences in Vanegated Geology

- W

Island Arc on
Active Margin
Various Geology

Wy

Oy for sandly stratum For army soil
|t o coon o rain i s [gutiess for rocks)
Buitable ; 0rEL-20m Bnzilable; OrGL-300m™
|gepend: om machire power)
15~ 20myday 2Senjelay M35 ey
Easy operstion Reguires 3 skilled operator Requires 3 skilled operator

For amy soil & rocks:

Erailahie ; UrGL-250m

Cycle of & .
Groundwater ga—

35




+ 3D Basin Analysis

Our Goal

+ Idenfify & Pull out “Needs™ from Indtan Gwemmnt

- 1__||_-"ﬂ =2

+ Devel ;ﬁ‘port fora Fuhl“;ﬂ!\ ijeci by d

ring fhformabion from Indian bovemmenL -

“ Iﬂﬁﬁii\suﬂatr of

mteteny b Jopmnecis +1

+ Analysis of Water Cycle

Reconsiruction of Basin on Deskfop
For Effective Remediation Planning

36
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Soil and Groundwater In-Situ
Bioremediation: An Over-View &
Reference to Cr{VI) Bioreduction

L, ECOCYCLE CORPORATION
Japan

December, 2012

Business Plan for Supporting the Client

. 9 e et b

Insewative Prductr, | i
. kS isternasanal
ﬂl_\-.-ﬁ -

‘®Treatability Testing Applicability
\ Samadisl Pl
WP seade Foeld )

Various Treatment Technologles

Comparison of Different Leading
Remediation Technologies

it st .
e T | k= ’:- T e | Lo
iy =
Bkl ey B L
. L L 4 —ab . o o - Q -
P ek | wesks " -] o a D [
Ty | wn Tty | O ® -] ] o i e re—
[
Busiy oy St . o i o | o | ase
V] sy et Ml
el L N kool BT Y a b | O | w—————
ey L TR
mownti  [12nm | To, " o o O | | e
Tmamy  [5e1W ':,_'- =] L] o a Wt r proander

& 1 Due s janger remedianon porcds e otal et caleuksties |2 @Feult

In-situ Bioremediation
Expiiting the abiifty of miganosd Microorgania m: 30 degrade/detonty cortsmirarts

Advantages of EDC, HAR Bioremediation

I:- = = ..--g‘ : d'ﬁ' = *. ) S e = Wt to chean the e i
| @in-gite Purification {Onsite] F I sy atthen much meress =
_ !

| { Bioremediation ','

| Bemeugmemswtion: incorporsting of el microceEaITE 12 B meay Wi o e b R S il el

-Mwﬁwiﬂmmﬂwmulx 1 ﬁ

- Anaerobic Remediation cmsmingtian
T pe——— ) Faciities has lage
| [mwmmnﬂm&q Enc-ujerivi] Srinpferiive Sy echines
|
6/9

37




Our Bioremediation Products

Field Experience

‘Chigringtes Sowents Cr. BTEL T9H, Cyeige, oic |

= [omamemmony FOE TCE DOE TCA, DC2 CT
OeM, Cymeige, Eezmne, Cr (WL, otc

« Japan, Theland, the U, Incie

& e K Pyrrgesiogy LOomines

w Largest sit=-7 miliizm m

mpan EFL fungea see [Demormmtion o
ow OO, ewironmentaly frindiy technology

Bioremediation Process
Site investigation by Soil Boring & Well Installation
{Hydrozeolezy, Contamination details in Soil &
Groundwater]
Microcosm experiment |optional}
Filot Test Demonstration & Results Bvaluation
Remediation design & Wells Installation

Full scale injection & monitoring

Site closure

Hvdropeolopical Investipation: The Crucial Part

P - S T Y- M Bl BALs ka

Hvdrogeological Modeling

Hydrogrological iInvestigation of Groundwater Surface Counter
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DNAPL (CVOCs) Contamination Pathway

L

5
"
B
L]
I =
.
H
H
L]
) |®
-
Polet 1 Inwecliguilon of whsolurstng (yer s exsenBa’ for sucisis
« i the target area is sabursied Isker, then contamination of unsatumsbed iryer bemme 3 source
Point D) - Speciel Affen e fe be mede o cloy i

+ TINERE iz EvEry CRENEE of paliution source from oy 50l & neemsEn = proundwarsr
~ Dificuiitiin permestion of mutriants in day soils

Point  J . The esient of growndwoder condomingtion sonead
» Thare ore ime: IREL £Rbent Of [rounSwWEtEr SOrERMINELion i1 BIYONS e Tecarg

Chromium (V1) Contamination Plume in USA

EDC or HAR Injection

Iniection Set-up

Gravity Injection in Japan

Hvdrogeology

AEEE  REXYSYrIRASEH

At iy
- i LS sy wit
L= Drry Drwenl vt it

L3 Doy Crwwnl woen simy

Parnde nre anakpsis

Double Packer Injection
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Bio-Barrier for Preventing the Contamination

Flowing from Boundaries/Out Side the site

Bicstimulant
Injection

Introduction to Hexavalent Chromium [Cr{VI}]

= Cr{\I) mainly used in industries like tanning, electroplating, electrical
apparatus, etc.
Cr (Vi) species are strong ceidants that act as carcinogens, mutagens, and
teratogens in biological systems. where as trivalent chromium [Crm] i
immobile & essential nutrient for humans.

= Cr{\) exists inmany hazardous sites & most abundant inorganic
groundwater contaminant.
icr (w1} is soluble in water and hence is highly mobile in groundwater to
reach potential receptors like drinking water wells where as, Cr i) is
insoluble in water h do not move in g chwater

- The average soil concentration of Crlill)in the world is 200 mg/Kg (mean).

- Predominant forms of Cr (1) in soil : dichromate (Cr.0,%), chromic acid
[HyCry0y), hydrogen chromate (HCro,) chromate lons (Croy® ).

Mo electricity required/no on site water treatment facility/no maintenance 110

- Crivi) is biologically reducad to stable & immobile form of Cr{1li.

Chromium Bioreduction Mechanism

# Hexavalent Chromium, Crivi) #Trivalent Chromium, Criin}
00,7, €07, N0, e, o 7 #Cr{0H),*, CriOH);, CriOH),
# Highly zoluble in water Aeatigenss, Bocils, W#lezs soluble in water
‘I’i@fynrubnle inemironment _FTEE #les rr\-uf:ule in environmens
#Very touic L — W Lmss towic

EDC-M for CriV1) Biological Reduction & Case Study

# EDC-M s microbizl nutritional sounce for biologic! reduction

of mobile

additives

toir trivalent ct

# Safe to apply which & made of food material and food

= Applied onsite by dissolving in water & injection to subsurface:
EDC-M of comtaminsted site

Case Study 1: Near Tokyo, Automobile Parts Manufacturer

Coguni St P e, o I evgeamy Site Characteristics : il
Target Area: 10,000 m?; ™
- T = v v w Diepth of contaminstion: 5 m from GL E I‘
TEA Do | wemts | MR(n | Fe(l] | Swtees | Carcon Hydrogeolagy: Sandy Loam; Gravel ‘E.-
Diowicde GW level: 2-3 m from the GL ;_‘
ORF (i) 220 4740 4520 30 230 -240 Hydraulic conductivity(K]: 107~ 10%cm/sec. 5 23
Aerobic Facultative anserobic Oblizste anasrobic ofvl] moritoring over a perinciof more thantwe. ' o mo wo T
—_ = e, found that thers wasno rebound ormurmed Diya e BcoCluan-M Injmction
TPH.CH et Cr(VI) reducton PCE, TCE degradation
Summary

®Eioremediation is a matured environmental friendly technology were applied
in-sitw in wide range of soil & GW contaminated sites; namely chlorinated
hydrocarbons, pesticides, petroleum hydrocarbons, Crivi) & other heavy
metals, & explosives, etc. On the other hand most of the comentional site
remediation technologies are applied exsitu & it costs maore with
environmentzl burden.

®Bioremediation iz 2 green technology addresses higher contamination
concentrations with minimum energy.

®Eioremediation is cheaper and address greater extent of contaminated sites
such as running facilities, difficult access areas, and others by the simple
aquipment.

®Eioremediation pericds are shorter when compared to conwentional site
remediation technologies and are tuned further to site specific remediation
goals with the new bioremediation products and technalogical applications.

®0ur Bioremediation products are made of safe ingredients to apply onsita
and completely biodegradable to water & carbon dioide.

40
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