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75% faster than Pump & Treat

90-95% of the sites are completed in under 18 months
compared to the industry average of 5-7 years or more
100% Success Rate

The technology is accepted by Departments of the
Health and Environment

> Application Range includes:

Total Petroleum Hydrocarbon (TPH), Full LNAPL's range

and PAH contamination of soil, bedrock & groundwater.
Average cost savings are »20%/project

Ivey-sol mixtures are environmentally friendly

as well as biodegdradable.

Case studies and reference materials are available
Patent Pending obtained in 1998
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Injection Gallery
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How the Incorporates designed phase transfer

Technology " mixtures that interact with a spedific type
warks of organic LNAPL and PAH contaminants.

(s> Contaminant is liberated and encapsu-
_/— PETROLEUM lated (Micelle), allowing for rapid
/X DROALET recovery at a pumping well on-site.

Injections conducted on monthly to
bi-monthly basis according to site-
specific conditions and requirements.

Clean-up time shortened, liability lowered,
and project costs dramatically reduced.

e More of the contaminated material is
recovered easily, reducing the need
for costly, extensive soil excavation.

Petroleurm
Encapsulated
in Groundwater



Phase Transfrfer Process
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Selective Micelle Encapsulation
of Contamination
> Selective Micelle Formation

> Encapsulation and
increased solubility

«> Applicable for full LNAPL
and PAH rangde

(= Ivey-sol mixture is taylored to
fype/range of contamination
being treated
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of Ivey Environmental Services

clients have their site cleaned up
in under 18 months on average,
and can claim cost savings of

at least 20% - 40% compared to

alternative technologies.



COST
$ 1,600,000

$ 1,400,000

$1,200,000

$ 1,000,000

$ 800,000

$ 600,000

$ 400,000

$200,000

$0 -

Lost lvey-sol vs. conventional Pump & Treat
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Ex-Situ Treats approx.

Ivey-Sol Remediation Unit 35 tons of
contaminated
50mm (2") PVC CONTAMINATED SOIL 50mm (27) PVC SH40-80 SOi I 0 n's i te
SH40-80 SLOT PIPE SOLID PIPE
and/or at
a facility

Treatment time
is approx. 4 hrs,
depending on
concentration
and type of
contamination

RECIRCULATING
LIFT PUMP

Cross-sectional view, showing

contaminated soil in unit with

: : Water/Ivey-sol mixture treatment
5m underway

CONTAINMENT UNIT




CONTAINMENT
UNIT

Ex-Situ
Ivey-Sol
Remediation Unit
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This is
what our
clients
have to
Salj.--

We used a combination of Ivey-sol technology and soil
excavation. It certainly saved us the headache of having
to do more by way of foundation excavation. The result
was the important thing. Ivey-sol was a good add-on to
the original excavation and we got the results we wanted.

Mike Roy, Senior Claims Adjuster,
Plant Hope Adjusters Ltd. (1-800-561-3936)

The name of the gdame is satisfactory results and closing
the file as quickly as possible. Ivey-sol technology is a
big help when excavation isn't an attractive option.

Bill McCann, Senior Claims Adjuster,
Halifax Insurance (506-454-1564)

A $100,000+ bill ... and the insurance company wasn't pre-
pared to cover it. Ivey stepped in and used their lvey-sol
technology ... in about 18 months at one-fifth of the cost.

Peter L. Clark, President, Clark Oil Co. Ltd. (Ultramar)
(1-800-222-9669)
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Lase Study 1

Approximately 900 L (200 gal) fuel oil
spill at the above dround storage tank

(> Drinking water well and bedrock-aquifer
were contaminated at 1400 ppb TPH

(@ Classified as a Sensitive Site by the
Department of Environment with

a 10 ppb TPH droundwater clean-up
objective




TPH CONCENTRATION (ppb)

. Recovery Well Lase 5tudy |
hvey-sol

Groundwater
Hydrocarbon
Analsis

= Ilvey Environmental Services installed a

\ " pump & treat system at the recovery well

\

\l ' > Several Ivey-sol injection gdalleries were

T designed and installed
I
\\ I! \\ > The site was successfully cleaned up to
\ , under 10 ppb in less than 18 months
4T
/
" \\ II \\ («» The client estimates the savings at > $50,000
LA
NE The Department of the Environment
Fedl - ]
d T \ decommissioned the site
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PROJECT NO. 98-271
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Lase Study 11

(> Approximately 1100 L (240 gal) fuel oil
spill from an above dround storage tank

(&> The water table was contaminated at
9500 ppb TPH; the soil under the building
was saturated with free product

(s« Classified as a Non-sensitive Site by
the Department of Environment, with
clean-up objectives of 1000 ppb TPH for
groundwater and 100 ppm TPH for soil




Lase Study

Groundwater
Hydrocarbon Ivey-sol
Analysis
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Partial
Llhient List

Allstate Insurance Company

s State Farm Insurance Co. Ltd.

e Irving Oil Limited

L& General Electric

& Petro-Canada

e Ultramar

4 Clark Oil Co. Ltd.

4 McCain Foods Ltd.

s> Business Development Bank of Canada
L& Day & Ross Transport Ltd.

> NB Power Corporation

4 North American Forest Products Ltd.
&> New Brunswick Department of Environment
@ Canada Mortgage and Housing Co. (CMHC)
e Stanley Mutual Insurance Co.

NB Department of Transportation

> City of Saint John

(e Precision Metal Works

L& Knights of Columbus

s Laurentide Chemicals Ltd.

Washburn & Gillis Associates Ltd.




Ivey International Inc.
Contact Information

e Canada

* George (Bud) Ivey, B.Sc, CES, CESA
* budivey@canada.com

* United States
* Paul Wierbicki, P.Eng.

* cupw@nbnet.nb.ca

e International

e Julie Goulet, M.Sc.
* juliegoulet@hotmail.com

* 1-800-246-2744

* iveyinternational.com OR ivey-environmental.com




Ivey International Inc.
Contact Information

e Canada

e PO Box 8396 Victoria BC V8W 3S1
e PO Box 1103 Fredericton NB E3B 5C2

» United States
* 26 Berkley Place Newington, CT USA 06111

* International
* 1397 Stag Road Campbell River BC VOW 6C9
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Monroe, Connecticut, USA )

PRESENTED BY:

Dan Smith

PROJECT MANAGER
HANDEX ENVIRONMENTAL, INC

Handex Environmental, Inc.

PRACTICAL ENVIRONMENTAL SOLUTIONS



 Ihvey-sol - SPTT |

Fuel Terminal
Monroe, Connecticut, USA

4 Former heating oil terminal from the mid-1950's to the late 1970's
&> No. 2 fuel oil was stored at the site e '
_. é .

@ Multiple releases occurred over time o
(& Site and surrounding area are wetlands, with the former terminal :
area elevated with fill material for commercial use s

&» lIrregular fill consisting of sand, silt, gravel and boulders e

with some timbers and metal buried throughout the site : ,% 1

& Sensitive receptors are adjacent stream and down-gradient potable wells - - w

4 High vacuum (dual phase) extraction system in use at the site since Iatel@@@"‘ :'Z.

& Selective Phase Transfer Technology (SPTT) system:installed in .Ma§—2-002” ' -

& Monthly SPTT injections commenced in May 2002 L "‘ pF e

i W e



FORMER GASOLINE
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=== Handex Environmental, Inc.
g PRACTICAL ENVIRONMENTAL SOLUTIONS
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SCALE EQUALS ; 1 INCH = 20 FEET

Figure 1

SITE PLAN

FORMER FUEL TERMINAL
MONROE, CONNECTICUT

MONROE TURNPIKE (CTRT #111)
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Fuel Terminal )

Monroe, Connecticut, USA )

Handex Environmental, Inc.

PRACTICAL ENVIRONMENTAL SOLUTIONS



Fuel Terminal )

Monroe, Connecticut, USA )

Handex Environmental, Inc.

PRACTICAL ENVIRONMENTAL SOLUTIONS
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Ivey-sol - SPTT
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Fuel Terminal Handex Environmentl, Inc.

Monroe, Connecticut, USA

(> Mass Recovery = Flow Rate x Concentration

(& Mass Recovery (pounds per day) =
gallons per minute (gpm) x mg/I X 0.012

4 3.785 I/gal x 1 1b/454,000 mg x 1440 minutes/day = 0.012

&> Mass Recovery prior to the injection period is based on an
average influent concentration of 0.75 mg/I

% 8 dpm x .075 mg/I x 0.012 = 0.072 Ibs/day = 3.269 x 10* mg/day
(prior to SPTT use)

» Mass Recovery during the injection period is based on a concentration
average calculated using the post injection peak concentrations of 3.07 mg/|

« 8 gpm X 3.07 mg/l x 0.012 = 0.29472 Ibs/day = 13.38 x 10* mg/day
(during SPTT use)

« Pre vs. post injection mass removal rates show an increase of 80.37%
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