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CHAPTER 8
SYSTEM SHUTDOAN AND CONFI RMATI ON OF CLEANUP

8-1. Introduction

a. Systemshutdown is typically perforned when regul atory goals are
reached, when the rate of nass renoval is deenmed not high enough to justify
conti nued operation, or when nonitoring indicates asynptotic |evels of
contaminants in extracted air and groundwater. It is inperative that each
project has a clear closure strategy with set goals. Some closure strategies
may involve transition from MPE into other renediation technol ogi es such as
natural attenuation. |In other cases, closure may closely follow shutdown of
the MPE system System shutdown invol ves two rmai n conponents: closure sanpling
and anal ysis, which may need to be conducted during nmore than one event over an
extended period of tinme, and MPE nmechani cal system shut down, disassenbly and
deconm ssi oni ng. Decomm ssioning of an MPE system may al so require
decont ami nati on of equi pnent.

b. Sanpling associated with site closure is perfornmed on nedia associ ated
with remedi ati on cl ean-up goals. For exanple, if the remedial goal involves
reduction of NAPL thicknesses to a certain level in nmonitoring wells (a common
goal in several states), NAPL thicknesses would be gauged over tinme to ensure
that this thickness remains belowthe remedial goal. Simlarly, if reduction
i n groundwat er contamni nant concentration is the goal of MPE, sanpling wll
occur follow ng shutdown over an extended period to ensure concentrations
remai n bel ow specified linmits and that rebound does not occur

8-2. Shutdown Strateqgy.

a. Prior to start-up of an MPE system a shutdown strategy nust be
devel oped. O eanup goals (e.g., Mxi mum Contam nant Levels [MZLs], or product
t hi ckness | ess than 0.01-i nches) for the contam nant(s) of concern should be
negotiated prior to initiating design of the MPE system R sk-based cl eanup
goal s shoul d be used whenever possible.

b. Shutdown strategy should then be devel oped on the basis of established
cleanup criteria. During systemoperation, nodifications to site closure
obj ectives may be made as renedi ation proceeds. |If the MPE system has been
operating continuously for one or nore years, and it does not appear that it
w || be possible to achieve cleanup goals in a reasonable tine frame, then it
may be necessary to re-eval uate cl eanup goal s.

c. A strategy for system shutdown shoul d include cleanup |evels, sanple
schedul es and nethods, and a closure decision matrix. Figure 8-1 is an exanple
of a decision matrix used to eval uate closure data.

d. System shutdown may be determi ned by direct sanpling of the
contami nated nedia. G oundwater sanples should be taken from sel ected
monitoring wells identified to be indicative of site conditions. G oundwater
sanpl es obtained fromnonitoring wells should be taken a minimumof 2 to 3
nmont hs foll owi ng shutdown. Soil sanpl es shoul d be obtained using nethods that
have been described in a work plan that has been reviewed by technical staff
and regul atory representatives. Typically, best results are obtai ned when
sanpl es are obtained using nethods resulting in the |east disturbance to the
sanpl e, as discussed in paragraph 3-4h
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e. Three possible outcones froma closure and anal ysis program which
depend on regul atory, cost, and technical constraints, are as follows:
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Figure 8-1. Closure Data Evaluation Decision Matrix.
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. Cont am nant concentrations are and remai n bel ow applicable
st andar ds;
. Cont ami nant concentrations are bel ow applicabl e st andards; however
concentrations rebound foll ow ng system shut down;
. Cont am nant concentrations are above applicabl e standards, yet the

concentrations of contamnants in the extracted air/water have
fallen to asynptotic |evels.

If extracted concentrations are low, a reduction in the extraction rates should
be tried to see whether contanm nant concentrations may increase, thereby
i ncreasing the efficiency of treatnment processes.

f. As an aid to designers and regulators in devel oping nutually beneficia
shutdown criteria, two MPE site exanples of closure criterial/strategy are
provi ded.

(1) The first exanple is the Lake Gty Army Ammunition Plant (LCAAP), a
CERCLA site in Lake City, MO at which MPE was selected for remedi ation of TCE
in lowpermeability soils (discussed in Chapter 4). The Record of Decision for
the site stated the follow ng: “Sem annual technical reviews will accomodate
t he devel oprment of appropriate criteria for neasuring system perfornmance and
shutting down the system MPE system performance data will be nmade avail abl e
to the Federal Facility Agreenent (FFA) parties for evaluation at a m ni num of
six nonths after the system begins operation. Criteria will include, but not
be limted to, evaluation of nmass recovery rates, cost-effectiveness, and
reduction of soil contam nation levels. Systemoperation will be determ ned
based on the evaluation of these criteria. As full-scale performance data is
collected, information on physical limtations of the site and the benefits of
this mass renoval systemw |l be better devel oped and used to determne
conti nued operation of the system System enhancenents (e.g., soil fracturing

or horizontal well installation) will be evaluated prior to system shutdown.
Term nation of the systemw Il occur only with the approval of the FFA
parties.” Gven this |anguage, there was difficulty in negotiating shutdown

criteria, and little informati on was avail able to assist the parties (Arny,
consultants, and regulators) in devel opi ng good shutdown criteria. (dif Rope,
personal comuni cation).

(2) The second exanple of closure criterial/strategy is a site renediation
project that incorporated DPE with steam fl oodi ng and bi otransformation to
enhance renoval of chlorinated hydrocarbons from | ow perneability soil
Portions of the site fromwhich DNAPL had been extracted at the begi nning of
the remedi ation could be closed after application of the integrated technol ogy
(Smith et al. 1998). As new areas contai ni ng DNAPL were encountered during
system operation and nonitoring, the systemwas expanded to treat them The
cl osure approach was therefore phased, in order to allow shutdown of those
portions of the renedi ati on system at which cl eanup goal s had been achi eved.
Thi s phased approach all owed closure (based on risk assessnent and natura
attenuation calculations) of two areas at the site, for which a “no further
renediation” letter fromthe Illinois Environnmental Protection Agency was
recei ved. The renmai nder of the contam nated zone continued to undergo active
renediation until closure goals were net.
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8-3. Shut down Gui dance

a. Routine monitoring of system performance and routine sanpling provide
the best indication of an MPE system nearing shutdown. Particular trends and
observations indicate that the renediation is nearing its end. These include:

. Reduction in NAPL recovery, reduction in system off-gas contam nant
concentrations, reduction of LNAPL thickness in observation wells,
and reduction in recovered groundwater contam nant concentrations.
These net hods provide a sinple and qui ck way of nonitoring
performance as they provide real-tinme estimates (if |aboratory
anal ysis is not required) of system performance. D sadvantages of
t hese net hods include the potential for measurenent error, and the
necessity of taking into consideration subsurface changes that nmay
i nfluence neasured results. For exanple, although LNAPL had been
evident in observation wells during periods of |low water table at a
site, it may becone trapped and therefore may not be evident in the
sanme wells during periods of high water table. A |longer nonitoring
period (of at |east a year) would be required to ensure that it does
not reappear in the wells.

. Reduced GO, or increased Q in the extracted off-gas when
bi orenmedi ati on paraneters are being tracked. These methods can
again provide real-tinme results; however, if anbient dilution air is
used by the MPE system this nust be accounted for in the readings,
as the diluted off-gas will not give a direct indication of

subsurface conditions. 1In this case, it may be nore desirable to
obtai n readings fromobservation wells or soil gas nonitoring
poi nt s.

. Reduced contam nant concentrations in routinely collected

groundwat er and periodically collected soil sanples. These
paraneters typically give the best results as to how well the MPE
systemis remedi ating the subsurface. They are often the paraneters
used by regulators in determning clean-up goals. Collection of
groundwat er and subsurface soil sanples is, however, |abor intensive
and entails | aboratory costs that typically nmake these efforts too
costly to performnore than once per quarter (or, in the case of

soil sampling, much |less frequently).

b. Follow ng confirmatory sanpling, shutdown of subsurface and aboveground
equi prent is performed. ASTM D 5299 provi des general requirenents for well
deconm ssi oni ng, but note that well deconm ssioning procedures typically vary
dependi ng on state requirenents. Shutdown of aboveground equi prent will
typically include decontam nation of equipnent that will be re-used, and its
subsequent renmoval fromthe site. |If an itemof equiprment is expected to be
stored for a period prior to its next use, it should be stored properly
according to the manufacturer’s instructions.
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