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McMillan-McGee !
(Mc?)

Technology Company
ET-DSP™ Systems & services
Energy and Environmental

2.000 m? Facility
Manufacturing & testing
Thermal & electronics lab

100+ Years of experience in thermal remediation
Completed >85 commercial thermal projects

Fleet of 50 Power Delivery Systems
>40.000 kVA capacity




Mc? - Significant Accomplishments

Operating the largest in-situ electro-thermal
remediation project in the world

Largest sole source DOE Contract ever awarded ) ’),’ '{1 \‘\ ) ( 2
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to a foreign national firm (Paducah GDP)
>600,000+ cubic meters remediated

Winner of the National Groundwater Association
Project of the Year Award

ET-DSP™ recognized as the 3™ viable process to

recover bitumen from the Athabasca Oil Sands
CELEBRATING OUR

Zero recordable incidents 200,000+ Mehrs 20 YEAR
ANNlVERSARY
Winner of Deloitte 2010 Green 15 Award as one I

of Canada's leading GreenTech companies




Project Location

De Soto
National Fore
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Satellite
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Project Background

US DOE Facility

Nuclear weapons research,
development, and production

Constructed in 1950’s

LNAPL and DNAPL contamination

TCE, cis 1,2 DCE, Methylene Chloride,
Toluene, TPH

Suspect waste handling

DOE Legacy site, transition to
STAR Center




Project Background

Area: ~4.000 m?

Depth: 10-12 m

Volume: 44.000 m3
Groundwater table: 30 cm

Mass Estimate: 6.900 kg
- DNAPL
- LNAPL




Hydrogeological Setting

Depth

m BGS V Water Table ~30 cm
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Surficial Deposits

- Well sorted to fine grained silica sands

- 8 to 10 metres total thickness across treatment area
- Fine sand from 2-3 m below grade

- Fine silty sands with shell fragments below

- Permeability ~10 cm/s

-Hawthorn Formation

- Silty clay with limestone and phosphate gravel (30 cm)
- Silty, sandy phosphatic clay below

- 20 metres total thickness across treatment area

- Permeability ~10° cm/s
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Figure 4.1. Genstalized geoiogic cruss section in the vicinly of the Finattzs Plant.



Project Goals

NAPL Component Groundwater Goals Soil Goals (mg/Kg)
(ng/L)

TCE 11.000 20,4
cis-1,2-DCE 50.000 /1
Methylene Chloride 20.000 227
Toluene 5.500 15
Petroleum Hydrocarbons 50.000 2.500
1. Post-treatment sampling: 6-12-24 weeks
2. Goals must be maintained over 3 sampling periods
Secondary 3. 90 % Upper Confidence Limit
GOaIS 4, I\/Ia?nta?n hyd.ra.ulic control ét all times
5. Maintain a minimum 852C in treatment area
6. Maximum of 402C outside of treatment area



ET-DSP™ System Design
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Treatment System Design
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Construction Phase - Drilling




Construction - Surface

PIPE SYSTEM ELECTRICAL SYSTEM

TREATMENT SYSTEM




Operations

Web-based control and display

Young - Rainey

Main Menu

Home Page
Acceptance Test/Start-up Data
Background Temperature Data
ET-DSP™ pata
Soil Temperature Monitoring

Data Plot

Temperature Maps

Profile Animation
Steam and Process Data
Mass Removal Estimates
Vapor & Liquid Temps
Picture Gallery
Web Links
Document Center
Real Time Data

Search:

Weather
St. Petershurg / Clea
Sep 3, 2:53 pm EDT
Thunderstorm in Vicinity
86°F(30°C)

More Weather

ET-DSP™ Global Internet
Control Center

PDS Control

14 Feet

Convright © McMillan-McGee Corn. 2001-2002



Operations

Temperature Increase
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Operations

Extraction Rates Over Time

Groundwater Extraction Rate (gpm)
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Vapor and Groundwater Extraction Rate Versus Time
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Energy Balance
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Operations
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Operations

Contaminant recovery




Results

Groundwater Recovery

Groundwater Influent Concentration versus Time
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Resul

s

Total Mass Recovery
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Results

Contaminant Mass Remedial Goals Removal
Removed [ng/L] Efficiency

[ka] [96]

Toluene 1.340 11.000 135 98,3
Methylene 555 50.000 177 99,4
Chloride

TCE 4.860 20.000 12 99,8
cis 1,2-DCE 861 5.500 71 96,3
TPH 248 50.000 300 99,2

Total 7.864 99,1
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