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Remediation Focus

avannah River Site

A Test Bed for
Cleanup Technologies

By Dr.Terry C. Hazen

he effort to develop faster and cheaper

ways to clean up the environment can be

divided into three basic steps. Between
the conceptual spark for developing innovative
technology to accomplish the task and per-
forming the actual cleanup lies what is argu-
ably the most crucial step: demonstrating,
evaluating and fine-tuning the cleanup
method.

The Savannah River Site (SRS), a U.S.
Department of Energy facility near Aiken, S.C.,
provides an ideal proving ground for fulfilling
that second step — testing innovative technolo-
gies to clean soil and groundwater contami-

nated with volatile organic compounds

Fhotg Courtery of Wistinghouse Sovannal River Co

(VOCs). Westinghouse Savannah River Co.

Funpal spores on ecterial bicfilm foken from o hagerdous
waste bipreactor af the Savannah River Sire.

and several partners have been working since



1990 at the contaminated
site, which is known as the
Integrated Demonstration
Site,
DOE's Office of Technology

with funding from

Development. The project
has proven so successful

that the remediation sys-

tems developed by the
Westinghouse partners have been transferred
to the site’s Environmental Restoration De-

partment for actual cleanup of the site.

New Role for Federal Facilities
Historically, SRS supported national defense
through the production of nuclear materials.

Today, the focus has shifted to waste manage-

restoration.

ment and environmental
Savannah River Technology Center—the site’s
research and development arm— has turned
its attention to developing and demonstrating

environmental technologies. If a technology

“solves a common problem, such as VOC cont-

amination, DOE will transfer it to other govern-

ment facilities and to private industry.
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At Camp Dresser & McKee, we work
with our industrial clients as partners
to design and implement cost-effective
programs for environmental
compliance

CDM has worked with the largest
manufacturers in the Unired States
and around the globe. We've helped
them solve their most complex envi-
ronmenceal challenges, while enhancing
their reputations as solid enviran-
mental citizens.

Whether you need short-tenm
compliance or a long-term solution,
when it comes to environmental

management, CDM gets it done.

For more information on CDM’s
services to industry worldwide,
call 80O 343.7004, ext. 8152.
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Savannah River Test Bed

WO contammatia 1s e of the naten <
sl conune cnvronmental problems, In
the past, Federal and adusioal Geilinne
wsed 4 vancty of VOIS as depreasers and
cleanmeg arents, which sometimes resulied
in serions sonl and water contamination
Tradingnal technologies such as pump
treat have proven only margimally efective
in cleaning up contaminated sites (o regula
rory standards in a reasonable ume —and in
A cost-eMective manner.

From the 19505 to the early 1980s, Vs
used at the SRS site's fabrication lacility
were disposed of in a settling basin

an unlined, open air pir. As
many as two million pounds of sol-
vents may have been disposed in this
manner.  The  solvents  {wrich-
larpethylene.  tetrachlorethylens)
spread from the setling basin through
the vadoss rone. and entered the
groundwater below the basin. An air
stripper installed in 1983 stopped the
comtaminant plume. which occupies
about one square mile below the sur-
face, from spreading further. The sta-
bilized contaminam zone makes an
ideal proving ground 10 est new re-
medial technologics for this commean
contamination seenaria.

The Technolagy Center uses the
siee o orchestrate  “integrated”
demonstrations. in which various
technolagy develapers are brought
ogether with independent experts.

They - work side-byv-side in many

facets of the demonstration, sharing

sile characterization. medeling and
menitoring information.  Cleanup
technologies are sidied in context

with new methods for characteriza-

tien, monnoring and related cvalua

tion technologies. Successful systems are
fine-tuned and sealed-up for use at other fed-
eral sites and licensing o the private sector

In Situ Alternatives

The conventional way 0 remove ground-
WETET CONAnImanls — pump-and-treat — s
been wsed extensively st SRS, Indeed. more
than 300,000 pounds of solvents have been
removed from more than e billion zallons
of groundwater a8 the sate. But pamp-and-
ireat has its lumis. 1 can be a slow, cinstly
process, with ligtle puarantee of reducing con-
tamination to drinkine level standards.

Cleaning up contanimated soil and wiater in
place. rather than removing and reating,
promse improved eflectiveness while reduc-
g rime, cost and warker cxposure. Al the
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SRS Imegrated Demonsaration, several new
12y siin techoolosees using hargaonial wells
s ested anmd compared

Horgontal deilling, developed by the pe
trodeun and utility sndustries, his proven very
clfective i conjunction with various cleanup
[c:i]nﬂlu.j,_aiul; because ¥ provides improved
access (0 the subsurface. Although the wells
inetially cost more 1o install, their increased
efliciency saves on overall cost. Four different
drilling methods were compared for echnical
performance and cost effectveness.

Cleanup technologies

are studied in context with

monitoring and related
evaluation technologies.

Successful systems are

at other federal sites and

licensing to the private sector.

Air Stripping

In the first of many remediation technaolo-
2z demaonstrated at the siee, two horizonial
wells were installed imo highly contaminated
s01ls under an old process sewer line that had
lzaked VOCx into the subsurtace. One well
cwas installed below the water table, within
the contaminated zone; air i injected into
this lower well. The second well, installed
ahove the water table, s used Tor vipo
EXUACTIN.

In the first phase of the demoenstration. the
upper well was used alone in a sinple soil
vaper extraction demoenstration — basically
Tvacuuming” comaminants out of the soil
With only the single horzontal well, rher

thae traditional verncal wells previcusly

new methods for characterization,

fine-tuned and scaled-up for use

tested an the s, the contaminant remaowval
live-fold. When

Ioand removed

rale e el A0 wis

penped i the lonser we

throwgh the upper well, the removal gae in-

creisedl another 15 percent andd added aguiler
cleanup o 1he process

Dring the M-week demaonstratian, 16,000
pounds of salvens were removed. That fear
egualled the work of 11 pumpand-rear wells
pummping 30 sallons per minute.

Les Alamoes Manonal Laboratory conduct-
eid cost analyses of the two 1echnologies —
and found a cost savings of approximately 40

[JI.'T('I‘FI' U‘Siﬂ_‘__—'f harizantal 'I.'l:':,l:ll air
SINppng over pump-and-ireat.

In <1 air siripping proved most «f-
fective at removing VOCs from the
vadose zone, abowve the water rable,
spiriting them cur of the soil before
they entered the groundwater,. This
fact makes il attractive as an en-
hancement o pump-and-freat sys-
tems. mn which the older technology
is used o control migration of the en-
ure contaminant plume while in st
air stripping is deploved ar source
areas and hot spors.

Bioremediation Technigues
A concurrent demonstration at the
site examined techmgues w spur nat-
urilly occurring bacteria o degrade
WS where they he
Bioremediation offers several ad-
WIANCISCS, First. contamanants are de-
stroved. not merely moved from
eroundwater to air. The process does
n produce ke “daughrer” prod-
uct= such as vinvl chloride and
dichleroethylens.  Bioremediation
can also reduce the cost and ime of
remediation projects — Los Alamos
Manonal Laboratory analvses show that i
could ke more than 10 vears o remove 95
af solvent
broremedivion would ake less than four
vears. Al the 3RS Integrated Demonstration
site alone. (his nme reduenen would repre-

percent comamination, while

Senn u cosl savings of 316 million. Along
with the increased efficiency and decreased
cosl comes erowing peblic and regulaory
ACCCPLanCe

To demoenstrate eremedianon ech-
nology an the site, methane mixed with air
wiars injected through the lower well; gases
were exiried from the vadose zone by vac
unnm and catalviically oxidized 10 ensure that
i VOO cscaped inte the aumosphere. The
methunefinr misture was held constant: then
the miethane mixiere was ablernated wath

,_,l.
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A demonsiration project af DOE's Savannah River Site combines aly steipping and bioremediation o treal solvents-contaninated soil. The system uses phs-

phate fo eahance microboal degradaiion

plain air an eight-hour and 36-hours shifts.

Pulsing proved 1o be more effective than a
constant flow of methane, First, the methane
stimulated bacterial growth. When it was
taken away, the stimulated bacteria wmed o
VOCs for nowrishment

Phosphate Added

In a later refinement, phosphate. another
hacterial nutrient. was added to the injected
air. The mineral, winch fuels biomass growth
and reaction rates, was shown to reduce the
time needed 1o destroy contaminants,

Working with Oak Ridege MNational Lab-
oratory. Pacific Nonhwest Laboraory, the
University of Tenressee and Ecova Corp.,
the SRS team developed a system called
PHOSer. which imvolves conirolled addition

of a relatively safe form of orzanic phospho
rus {normally triethyl phosphate) o the in-
jected air. This provides for a more uniform
“nime release” stmulation. The addinon re-
sulted in major improvements i the in <itu
destrucuon of chlornnated solvents. o an-

ather fexi, by a customer who wsed the

|6y

PHOSer technology at a petroléum biovent-
ing site, the result was a five-lold increase in
the bioremediation rate in the first 40 hours

The demonsiration vielded a marked de-
erease in the concentrations of TCE and
PCE. Water contaminaton decrensed by as
much as 95 percent, below drinknr

r waler

standards and even below the detccrable
limn of two pans per billion in some wells
Concentrations in s0il gas dechined by more
than 99 percent: by the end of the demon-
stration, we were unable @ detedt any soil
aa% CU:]".’{‘I’I[F‘E[[iDﬂﬁ of contaminants in most
arcas. Sediment concentrations «f TCE 2
PCE declined from 100 pans per be
non-detectable concentrations in mast areas

lion 10

Licensing Opportunities

DOE has received 2 pmemt ¢on the aore
mediation echnology and 14 companies
have purchased heenses w0 use . One

Phullip Environmental Services Inc. (lommer-

lv Burlingion Enviconmental), 15 alreads
successfully applying it at a private industey

cleanup site and is also using the weck

as the basis for bids on severa| additional
remediation projects.

DOE actively encourages the sharing
industry.  either
erecments like these, or

e of

expertise with private

through licensing
through Coaperanve Research and Develop-

Aorcements. Moving the rechnologies

developed or demonsirated 21 SRS into the
marketplace is one of the best ways 1o ensure
that the nanon gels full benefit from s in
vestmaent in the site

New weehnologies bold great promise [or
our ability w clean up and restore the envi-

T be ased effectively. however.

o
they must be chosen carefully, with 2reat
tention 1o applying the right wechnology wa
ziven problem. When a technology is ade-
g our lederal fa

guately demons

cilities as a est bed. these decisions can be

made with confidence
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