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XDDOnly XDD’s mad 
scientists knew what
would happen when 
the persulfate was...

activated!!!activated!!!
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What Does “GOing Green” Really Mean?
by Mike Marley, L.E.P., President, XDD

You don’t have to look very far to be inundated with buzz words on the
hot topics of “going green,” “green products” and “sustainable prac-
tices”– just to name a few subgroups of all things GREEN.  Gone are the
days when being green meant you were dressing funny to celebrate my
heritage on March 17th with green beer and terrible hangovers. 

Joking aside, the intent of “being green” and ultimately reserving
our planet’s resources is a noble goal. The question is – what does
it really mean for the environmental project manager or remediation
director who is working under many financial and political pressures
and masters to get the job done?

Simply stated, this is really all about making decisions to conserve
resources throughout the remediation process, from site investiga-
tion through site closure. Since the government (for us, the US EPA)
and most of us as citizens wish to assist in the preservation of the
planet, there are growing pressures to integrate resource conserva-
tion into all actions we take, even if the positive impacts seem small
within the bigger picture of what needs to be done.

With respect to remediation, the US EPA issued a technology primer
in April 2008 titled “Green Remediation: Incorporating Sustainable
Environmental Practices into Remediation of Contaminated Sites”
(EPA 542-R-08-002). This 48-page document is meant as an intro-
duction to “green remediation” for all the stakeholders involved in a
site clean-up. (One thing to note up front is that while the US EPA
seeks a net environmental benefit in selection of the cleanup ac-
tions, it nonetheless expects that these actions will include effective
remedial technologies and will be protective of human health and
the environment.)

The EPA’s document goes into detail on several tenets of green re-
mediation and provides 14 site examples where the principles have
been applied – so consider this a summary for those of us with lim-
ited time and in-boxes that threaten to topple over! The following list
provides a number of basic actions and decisions that the project
manager could – and should – consider when planning the path for-
ward for a site:

• What should be the re-use of the property and could the site be 
used to install alternative energy systems to generate power for 
the local community, be it solar, wind or other?  (A good 
resource to learn about the alternative energy types and 
requisites is the National Renewable Energy Laboratory’s 
website at www.nrel.gov.)

• Is it possible to recycle materials from the site both prior to and 
following remediation?

• Can I meet my objectives through using passive technologies for
remediation such as phytoremediation and biodegradation 
(which may take many forms including bio-barriers, engineered 
wetlands and, of course, monitored natural attenuation) or at 
least incorporate them in some period of the remediation?

• What can I do to reduce energy consumption or undesirable 
emissions through use of alternative energies?  We may not 
always have an option, but most of the energy used in 
remediation systems across the US are for pump and treat, 
thermal desorption and multi-phase extraction.  

Alternative energies that could be considered include:

• Incorporate waste minimization construction methods (e.g., use
of direct push rigs, where feasible; can geophysics be used to 
reduce the number of soil borings?)

• Consider frequent optimization of high energy use systems
including technology changes at different phases of the project.

• Can non-potable water be used in the process in place of 
potable water?

Less apparent and potentially more controversial is whether a pro-
posed remedial approach to a site should be rejected unless it can
be proven to not cause a more significant harm to human health and
the environment than the risk or harm which already exists. Such
thinking gives rise to the following question: If the proposed rem-
edy, when once considers all of the GREEN related arguments, is a
greater cost to human health and the environment than the existing
condition, then should it be done? It is indeed a question that
should be asked, but whose answer may take a while to be reasoned
and accepted. 

• Biofuels (e.g., to run 
heavy equipment)

• Solar
• Wind
• Landfill gas

• Waste to energy

And two newer methods:
• Geothermal, and 
• Tidal
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Want to talk more about green remediation solutions?
Contact Mike at marley@xdd-llc.com

or (800) 486-3575.
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In the spring of 2007, XDD was se-
lected by a Fortune 50 company to
design and apply an in-situ chemical
oxidation (ISCO) remedy at an inten-
sively active, high-security, manufac-
turing facility in New England which
produces aircraft components. 

There was immense pressure on our
client to achieve the project remedial
goals within a specific timeframe, as
the facility needed to resume opera-
tions within the target area.  XDD
therefore had a limited window of 
opportunity, after which access to the
target area would have been difficult.
XDD completed the entire response
on time within the span of 8 months
– from proposal, to the design and
work plan phase (requiring regulatory
approval), bench testing, full-scale
implementation, and performance
verification – to meet the client’s tight
timeline requirements.

The site remedial goal was to reduce
the key site contaminants – 1,1,1-
TCA; PCE; and 1,4-Dioxane – to
below 1 mg/L in groundwater.  Meet-
ing the source reduction criteria was
crucial to the overall site remediation
plan; this level of reduction was re-
quired to make longer-term natural
attenuation of the plume viable, and
to achieve protection of a nearby sur-
face water body.  Failure to achieve
the source area reduction goals
would have required the client to im-
plement more costly plume control.

XDD recommended an Alkaline Acti-
vated Persulfate (AAP) approach

which eliminated one of the primary
issues with indoor applications: sub-
surface gas evolution.  XDD's design
was protective of the plant employ-
ees by eliminating the potential for
off-gassing into the enclosed facility.
This allowed the plant to maintain its
24-hour manufacturing schedule
with little disruption. For the AAP 
oxidant, XDD selected FMC Corpora-
tion’s Klozur® activated persulfate.

The compounds 1,1,1-TCA and 1,4-
Dioxane can be particularly recalci-
trant to oxidation technology if the
process is not optimized for site-
specific conditions.  Through a 
systematic optimization strategy,
XDD engineered the AAP formulation
to account for an unusually high soil
buffering capacity and relatively high
background interference sensitivity.
The bench optimization step was a
key component of this successful 
treatment approach.

The project deadline
gave little to no
margin for potential
delays resulting
from incompatibility
of the selected 
technology with the
site-specific 

Remediating TCA, PCE & 1,4-Dioxane:
XDD’s Safe & Successful Design and Application of 
In-Situ Chemical Oxidation (ISCO) in New England

Alkaline Activated Persulfate
technology involves 
adjustment of the aquifer pH to 
alkaline conditions (typically
greater than pH 10.5).  The 
in-situ reaction of the oxidant
under this high pH condition
promotes formation of more
aggressive oxidant radical
species, which are capable of
breaking down the target 
contaminants. 

Left: XDD's Alkaline
Activated Persulfate
Batching System
Using Klozur®

XDDXDD

XDDXDD
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If you’re looking for
meaningful green-
based remediation
ideas, XDD can utilize
solar & methane 
energy, along with
bioremediation and
system optimization,
just to name a few!

I like those ideas, but I’ve invited one
more consultant here to share their
green ideas...

Here I 
come!

As you can see, ACME Remediation
is huge on green! We’ll paint the
ground green if we have to using
our elite team of green-certified
baby seals!

Umm... not
what we’re
looking for.

What do you mean you can’t get
this paint off of me?!? You’re
the one who put it on me in the
first place!

ARF!
ARF!

continued on p. 4
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by R.W. Kane, Jr.
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