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Dioxin Contamination at Danang Airbase
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Danang Project Team
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Supporting the Mission

 Delivering “Aid from the American People”
* End extreme poverty
 Promote development of free, peaceful and self-reliant societies

* Help people and governments in developing nations build human
capital

e Critical objective for Danang Project: Capacity Building
 Teach, train, transfer knowledge
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What Was Accomplished?

* Implemented first-of-its-kind remediation system supported by

local Viethamese contractors & employees

* Trained local Viethamese workers to international safety
standards; Worked >400,000 hours without lost time incident

e Treated >87,000 m?® soil/sediment
 Starting with high levels of dioxin (mean 56,000 ppt)
e Treated to <150 parts per trillion (ppt); Most treated below <1 ppt.

o Significantly reduced the risk of dioxin exposure to the people
and environment of Vietnam for an improved quality of life
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IPTD® Technology

e Thermal Conduction Heating
(TCH)

« IPTD® = Aboveground TCH

* Treatment Goal.
e Soil & sediment: <150 ppt
o 325°C for ~21 days
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IPTD® System Construction

IPTD® pile construction & filling ~ Heater can installation Insulating cover

Heater installation Vapor & liquid treatment plant construction Completed surface — Phase 2
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IPTD® System in Operation
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Local Weather Challenges
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IPTD® System Operation

Phase 1 (2014/2015)
¢ 43,348 m?3

e Heated 413 days

e Mean Post-treatment:

Temperature Monitoring

Plant Effluent Monitoring

Vapor Dioxin TEQ Concentration vs. Average Pile Temperature

rature [C]“

Average Vertical Temperatures 10332016

8.9 ppt TEQ Dioxin B
- ~90% - 97% DRE ol — | |
Phase 2 (2016/2017) ., ) =
e 43,747 m? J)
« Heated 205 days /o

» Mean Post-treatment: |~ o

0.199 ppt TEQ Dioxin S
» >09.99% DRE
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Capacity Building: How?

e |dentify & pre-qualify local partners and suppliers

« Communicate standards and expectations

* Provide training

* Work together to achieve goals

e Collaborate & communicate with Government officials

* Provide learning opportunities for Government officials & public
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Capacity Building: Partners & Suppliers

e |dentify Partners &

Suppliers

Communicate
standards and
expectations
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Capacity Building: Training

e Construction safety
e Health & safety

e Quality standards

e “Train-the-Trainers”

Cac dac to trén céng trwong

Buac tinh toén trong tinh huéng x&u nhat Gigi han phoi
nhiém 18137 pg/m?

BANG TINH PHO1 NHIEM BUI BAN

Gléd han Ham lweng
Phoi nhism ST

M d& phet
nhiém bui ban &
hén hop PEL = 0,137

Béo ho cap d6 B

- Bao ho cép d6 B bao gém

- Ba trang phuc khong kin

- Mt na khi

- Néu duoc st dung dé di vao, ngudl méc.
phai & cap d6 K¥ thuat vién
- Co thé dwog st dung cho dav chuyén
khi nhiém doc

+ Su khac biét chinh so véi cdp do C
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Capacity Building: Training

e Provided 1,396
individual trainings

e Over 6,300 hrs of
training to VN staff
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Capacity Building: Quality Standards

e International quality
standards
e Manufacturing
o Construction

e On-site quality control
Inspections
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Capacity Building: Quality Standards

e International quality

standards

e Manufacturing
e Construction

 Manufacturer QC

Documentation

LIST OF QA/QC DOCUMENTS
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Capacity Building: Collaboration

» Split samples with
GVN scientists

e Data sharing

 GVN scientists
conducted parallel
sampling &
analysis at local VN
labs
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Capacity Building: Collaboration

e Coordination
meetings with
GVN officials

e Technical
workshops for
sclentists &
regulators

o« Community
outreach meetings
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Capacity Building: Results

e Technical success! Project remediated dioxin contamination,
Improving conditions in the local environment

* Implemented “first-of-its-kind” innovative technology approach
with major contributions by local Viethamese workforce
e Large Vietnamese workforce trained to international standards for
safety & quality
e Major equipment fabrication and construction activities performed by
local Viethamese contractors
 Enhanced collaboration with Viethamese scientists & Agency
representatives
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Capacity
Building
Model

Roles & Benefits
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Thank you

Jim Galligan
TerraTherm, Inc.
+1 978-730-1214
jgalligan@terratherm.com

Follow Cascade on Social

00O

Subscribe to Cascade’s emaill list
www.cascade-env.com
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