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Pur pose

This updated Directive clarifies and expands OSVER s genera
policy concerning renedi ati on of contam nated ground wat er,
especially with regard to nonaqueous phase |iquid (NAPL)
contam nants. This docunent pronotes a consistent and sound approach
to ground-water renediation at both Superfund sites and RCRA
facilities and reinforces OSWER s comm tnment to cl eanup ground-water
contam nation at these sites to the fullest extent possible.

Backgr ound

This Directive does not supersede or replace previous Superfund
or RCRA Directives regardi ng ground-water renediation policy.! 2 The
1989 and 1990 Directives address Superfund sites only and shoul d
continue to be consulted with regard to Superfund policy and Record
of Decision (ROD) |anguage. This updated

1 U.S. EPA. Considerations in Ground-Water Remediation at Superfund Sites. Directive 9355.4-03, office of Solid Waste and Emergency
Response(OSWER), October 18, 1989.

2U.S. EPA. Suggested ROD Language for Various Ground-Water Remediation Options. Directive 9283.1-03, OSWER, October 10, 1990.
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Directive reiterates and clarifies technical reconmmendati ons from
prior Directives and expands upon themto address renedi ation
probl ens associated with NAPLs. Also, this Directive is consistent
with the principles of the 1991 EPA G ound-water Protection
Strategy, ® but does not specifically address how ground-wat er
renedi al activities are to be prioritized.

G ound-water contam nation is one of the nost preval ent and
chal | engi ng probl ens at hazardous waste sites in both the Superfund
and RCRA Corrective Action prograns. G ound-water contamnation is
present at nore than 70% of the sites on the National Priorities List
and al nost 50% of the permtted RCRA | and disposal facilities. The
O fice of Enmergency and Renedi al Response (CERR) conpleted a study in
1989 whi ch eval uated the perfornmance of ground-water extraction
systens operating at 19 sites. Recently, an update and expansi on of
this study has been conpleted for 17 of the original and five
addi tional sites®. These evaluations identified hydrogeol ogi ¢ and
contam nant characteristics as well as system design factors that may
i npede the ability of extraction systenms to achieve appropriate
cl eanup levels over the entire area contam nation. These
characteristics, listed below, are probably nore commobn at hazar dous
waste sites than previously realized and shoul d be consi dered during
site characterization and conceptual nodel devel opnent.

1. Hydrogeol ogic factors: such as significant subsurface
het erogeneity, numerous |ow perneability layers, fractured or

karst aquifers, or other hydrogeol ogic conplexities.

2. Contami nant factors: such as continued | eachi ng of

contam nants from source areas, partitioning of contam nants
bet ween ground water and aquifer solids, or presence of NAPL in
t he subsurface.

3. System design factors: such as poorly designed or inproperly
| ocated extraction wells, or inefficient punping schenes.

In particular, this Directive addresses EPA' s approach at sites
i nvol vi ng nonaqueous phase liquid (NAPL) contam nation. Virtually al
NAPLs are organi c conpounds (or m xtures of conpounds) that are
immscible (resistant to mxing) with

3U.S. EPA. Protecting the Nation's Ground water: EPA's Strategy for the 1990's, Final Report of the EPA Ground-Water Task Force.
Publication 21Z-1020, Office of the Administrator, July 1991.

4 U.S. EPA. Evaluation of Ground-Water Extraction Remedies. Publication EPA/540/2-89/054, OERR, September 1989.

5 U.S. EPA. Evaluation of Ground-Water Extraction Remedies: Phase Il, Pre-print. Publication 9355.4-05 and 05A, OERR.
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water.®’ The distinct interface resulting fromthe water-NAPL cont act
does all ow sone NAPL to dissolve, with the degree of aqueous
solubility varying dramatically anong NAPL compounds. The term NAPL
refers to the undissolved |iquid phase of a conpound, such as

Trichl oroethyl ene (TCE), and not to the aqueous phase dissolved in
wat er. NAPL usually enters the subsurface as a separate |iquid phase,
and nay penetrate to significant depths. As NAPL noves through the
subsurface, a portion becones trapped in soil pore spaces (or rock
fractures) and a portion may continue to mgrate. "Free-phase NAPL”
is the migrating portion, which can flowinto a well. "Residual NAPL”
is that portion trapped in pore spaces by capillary forces, which can
not generally flowinto a well or mgrate as a separate phase.

In the unsaturated zone (subsurface zone above the water
tabl e), NAPLs may rel ease vapor phase organic contanm nants to soi
pore spaces and dissolved contamnants to infiltrating waters. In the
saturated zone, NAPLs that are | ess dense than water (light NAPLs or
LNAPLs) will tend to float on the water table while those nore dense
t han wat er (DNAPLs) sink downward, through ground water. DNAPLS nay
exhi bit varyi ng behavi or dependi ng on | ocal geol ogic conditions. For
exanpl e, DNAPLs can nove downsl ope al ong the upper surfaces of |ow
pernmeability layers or along fractures, can formpools in
stratigraphic or structural depressions, and can sonetines penetrate
| ow perneability layers via fractures. Since DNAPLs are driven by
gravity, they may nove across or in the opposite direction from
ground-water flow. LNAPLs tend to migrate along the water table
surface. Both residual and free-phase NAPLs di ssolve slowy,
suppl ying potentially significant concentrations of contam nants to
ground water over very long tine periods. Therefore, the presence of
NAPLEs wi Il have a significant influence on the tine frame required
or likelihood of achieving cleanup standards, and shoul d be eval uat ed
when sel ecting appropriate renedi al actions.

Cl eanup standards for contam nated ground water are generally
based on protection of human health and the environnent. For
Superfund sites, site-specific ground-water cleanup standards are
establ i shed based on applicable or relevant and appropriate
requirements (ARARs) for the use classification of the ground water
and/ or acceptabl e human health and environnental risk |evels for
current and future pathways of exposure. (ARARs include standards
establ i shed under the Safe Drinking Water Act, C ean Water Act, or
applicable State standards.) Under RCRA, facility-specific "nedia
cl eanup standards" for ground water are established for Corrective
Acti on

6 U.S. EPA. Ground Water Issue: Dense Nonaqueous Phase Liquids. Publication EPA/540/4-91-002, Office of Research and
Devetopment(ORD)/OSWER, March 1991.

7U.S. EPA. Dense Nonaqueous Phase Liquids -- A Workshop Summary. Publication EPA/600/R-92/030, ORD, February 1992.
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facilities using applicable human health and environnental standards
and/ or acceptable health/environnental risk levels. In this Directive
the term"cl eanup standards” will be used in reference to appropriate
cl eanup levels for both the Superfund and RCRA prograns.

Qoj ective

Recommendati ons are provided for investigation and renedi ation
of contam nated ground water for both Superfund sites and RCRA
Corrective Action facilities. This recommended gui dance is presented
for each response stage, including investigation, early or interim
action and renedy inplenentation. Actions at each site should be
tailored to the specific conditions and applicable requirenents at
that site.

In addition to data collected during site investigation, data
obt ai ned during response actions (interimand final) should be
considered for use in: 1) further characterizing the site and
refining the conceptual nodel for site contam nation; and 2)
eval uating the design and operation of renedial actions for the site.

| npl enent ati on

. OSVWER GROUND- WATER PQLI CY

A. |l nvestigation

The followi ng recormended activities focus on identifying the
nature and extent of ground-water contam nation; contam nant sources;
t he conceptual nodel for contam nant mgration and fate; potentially
appropriate early response actions; and site factors that may affect
the time franme or |ikelihood of achieving cleanup standards. These
activities should generally be performed at Superfund sites or RCRA
facilities by EPA, potentially responsible parties, owner operators
or other entity responsible for such activities.

1. The |ikelihood of subsurface NAPL contam nation shoul d be
evaluated an a part of all site investigations. The potenti al
presence or absence of LNAPL or DNAPL shoul d influence the nethods
chosen for site characterization and renedi ation, particularly in the
case of DNAPL. Certain site factors (such as the types of chemcals
rel eased, types of industrial processes, chem cal storage and waste
di sposal practices at the site) can indicate the potential I|ikelihood
of NAPL occurrence. These factors shoul d be eval uated (see EPA Fact
Sheet)® fromsite

8 U.S. EPA. Fact Sheet: Estimating Potential for Occurrence of DNAPL at Superfund Sites. Publication 9355.4-07FS, OSWER/R.S. Kerr
Environmental Research Laboratory (RSKERL), January 1992.
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hi storical information and other data prior to initiating field
i nvesti gatory work.

2. If NAPL contami nation is |ikely, characterization of the
potential nature and extent of such contami nation is reconmended to
determ ne appropriate renedi al actions. For these sites, a review of
exi sting data and coll ection of subsurface information should be
perfornmed to:

a) suggest areas where LNAPL and/or DNAPL may be present;

b) to confirmthe presence or absence of NAPL in these areas,
to the extent practicable; and

c) if NAPLs are present, to estimate their extent.

Such information could include delineation of NAPL source
areas; delineation of the types of subsurface features that coul d act
as DNAPL conduits or traps (in order to determ ne where it may have
accumul at ed) ; neasurenent of vertical variation in aqueous
contam nant concentration, especially above |ow perneability |ayers;
and i nspection of soil sanples (or rock cores) for NAPL, both above
and bel ow the water table. For DNAPL contam nation, the subsurface
stratigraphy and structural geology can play a nore inportant role
t han ground-water flow in controlling gravity-driven DNAPL transport.
If planned fromthe beginning, collection of this information can be
conmbi ned with other efforts such that investigation costs and tine
frames should not be greater than current levels, for nost sites.

The degree of effort expended in |ocating DNAPL accunul ati ons
shoul d be based on the degree of characterization necessary for
remedy selection. Locating DNAPL in small stratigraphic or structural
di scontinuities is generally not possible. However, efforts should be
made to identify subsurface geol ogi c environnents where DNAPL
accumul ati ons may be present, such as topographic valleys in the
bedrock surface or other potential traps fornmed by soil |ayers, by
(lithologic or structural) geol ogi c boundaries or by other features.
It is reconmended that characterizing efforts focus on those
| ocations where DNAPL accunul ations are nore likely to be present and
which are nore likely to be found using applicable exploration
met hods (conventional or innovative). Characterizing the potenti al
nature and extent of DNAPL contam nation will provide a better
under st andi ng of the sources of contam nants to ground water and of
contam nant flow paths fromthese sources. Al so, characteristics that
i nfl uence travel tines for aqueous contaninants, such as partitioning
bet ween soil and ground water, should generally be estinmated. This
addi tional information can
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facilitate selection of appropriate renedial actions® and can provide
a nore reliable basis for estimating tinme frames for various
ground-water renedial action alternatives and the |ikelihood of

achi evi ng cl eanup st andar ds.

3. Caution should be exercised to prevent further mgration of
contam nants via boreholes, especially DNAPL migration. A recomended
investigation strategy is to drill in expected DNAPL zones after
subsurface conditions have been characterized by drilling in
surroundi ng DNAPL-free areas (the "outside-in" strategy). |n DNAPL
zones, drilling should generally be mnimzed and shoul d be suspended
when a potential trapping |ayer is first encountered. Drilling

t hrough DNAPL zones into deeper stratigraphic units should be

avoi ded. Al so non-invasive nethods, such as geophysical or

geochem cal surveys, can be useful at sone sites to roughly define
subsurface geol ogi ¢ or contam nant conditions.

B. Early or InterimAction

The followi ng recormended activities focus on
preventing/mnimzing further mgration of contam nants as early as
possi bl e, preferably before a final renedy is selected. These
activities should generally be performed at Superfund sites or RCRA
facilities by EPA, potentially responsible parties, owner operators
or other entity responsible for such activities.

1. Contain the plune early. Aqueous phase contam nant plunes shoul d
general ly be contained early, while determ ning what further renedial
action is needed. A contai nment system such as punping to control
hydraul i c gradients or other nethod, should be inplenmented
expeditiously in order to prevent/mninmize mgration of contam nants.
Early containment may limt the area over which future restoration is
required and is especially inportant at sites where the plune is
mgrating rapidly or may contam nate water supply wells or
environnental resources. The system should be nonitored to deternine
the effectiveness of contai nment and changes in contam nant
concentrations. Monitoring data can provide information useful for
further site characterization and also for renedial design. In
addition to contai nment, extraction systens can be used to renove

di ssol ved contam nants in zones of high concentration or "hot spots",
al though this may not be effective in zones containi ng NAPL.

Treat nent of ground water extracted for plume contai nnment may be
required, if contam nant concentrations are above standards
appropriate for the type of discharge selected, such as NPDES permit
requirenents.

® U.S. EPA. Fact Sheet: Information Required to Evaluate Remedial Activities for DNAPL at Superfund Sites. In preparation, by
OSWER/RSKERL.
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2. Extract free-phase NAPL early, where possible. Free-phase NAPL
shoul d generally be renoved fromthe subsurface as an early action to
m nimze further mgration and to renove sources of further

contam nants to ground water. Free-phase NAPL can be very nobile in

t he subsurface environment. \Were free-phase DNAPL is encountered in
routi ne excavations or boreholes, it should be renpbved expeditiously
by punping or other direct extraction nethods. Were accunul ati ons of
free-phase DNAPL are confirned, additional efforts should generally
be undertaken to estimate their extent and to inplenent renoval.

Knowl edge of structural geologic features which trap or limt DNAPL
m gration can be useful for design of renoval nethods. LNAPLs are
somewhat easier to |ocate and renedi ate t han DNAPLs because they tend
to float on the water table. Expeditious renoval of free-phase LNAPL
is also reconmended.

For Superfund sites where NAPL contami nation is suspected, EPA
shoul d include a free-phase NAPL renoval provision in the Renedia
Investigation/Feasibility Study (RI/FS) Statenent of Whrk for
Fund-lead sites, or in the Wirk to be Perforned section of the RI/FS
consent order for Enforcenent-lead sites. At sites with ongoing RI/FS
work, this would require nodifying the existing consent order or
St atemrent of Work. Anot her option avail able at Enforcenent-|ead sites
is for EPA to issue a separate-renoval order (consent or unilateral)
requiring a PRP to extract free-phase NAPL expeditiously after
di scovery. At all sites, the on-site contractor should be required to
notify the EPA Renedi al Project Manager within 24 hours after the
initial discovery of free-phase NAPL. For RCRA Corrective Action
facilities where NAPLs are suspected, EPA should include a free-phase
NAPL renoval provision either in the Corrective Action Permt, or in
the Interim Measures portions of the RCRA Facility Investigation/
Corrective Measures Study (RFI/CVS) Order, and/or require that NAPLs
be addressed expeditiously in the context of Additional Wrk
Provisions in the order, throughout corrective neasures
inplenmentation. If a permtted facility will not address free-phase
NAPL renoval voluntarily, a pernmt nodification may be necessary.

3. Initiation of early actions should take place as soon as
possible after a problemis identified that either requires an
expedi ti ous response or for which an early action is appropriate.
Early refers to the timng of the action with respect to other site
response actions. For Superfund sites, early actions nmay include
renoval actions, interimactions, or early final actions. Superfund
interimactions are renedi al responses that are initiated prior to
final remedy sel ection, which should be consistent with and not
precl ude inplenentation of the final renmedy. For RCRA Corrective
Action facilities, interimneasures can be used as early actions.
RCRA interimmeasures are those required to mtigate or elimnate
rel eases, or to prevent "further degradation of the nmedi um which may
occur if renedi al
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action is not initiated expeditiously" . Mre frequent use of

i nterimneasures has been recomended by the recently adopted RCRA
Stabilization Effort!, Stabilization includes mtigating rel eases

and preventing the further spread of contam nation as the first phase
of RCRA corrective action. For both prograns, early actions should be
coordinated with final renedies such that they are the first phase of
the overall renedial action.

Determ nati on of whether and when to inplenent the early
response actions recomended above should be based on existing
i nformati on concerning the |ocation of contam nant sources, |ocation
of and risk to human health or environnental resources, rate of plune
expansi on, stage of plunme or NAPL characterization, nature and
| ocati on of free-phase NAPLs, potential for inducing undesired
novenent of dissolved or NAPL contam nants, subsurface geol ogic
conditions, feasibility of the action, and best professional
j udgenent. Caution should be exercised to prevent drilling or punping
operations frominducing further mgration of free-phase DNAPL. Care
is especially inmportant in fractured or karst nedia because DNAPL can
penetrate fine fractures or sol ution channels.

4. Early or interimactions should be appropriately docunent ed.

For Superfund sites, the need and rationale for selecting a renoval
action should be docunented in an Action Menorandum The need and
rational e for selecting actions under renedial authority (interim
actions, early interimactions, or early final actions) should be
docunented in a Record of Decision. For RCRA facilities, interim
measur e deci sions shoul d be docunented in the enforcenent order, in
the negotiations section of the facility's Admi nistrative Record and
in the Statenent of Basis. Sonme interimneasures (as determ ned by
EPA) at RCRA facilities may require an approved interimmeasures work
pl an under the enforcenent order, a permt nodification, or an
addi ti onal order. For both RCRA and Superfund actions, a brief
summary of site data collected during field investigations should be
sufficient to docunment a problemin need of an expeditious response.
In addition, a concise description and conparative anal ysis of the
al ternatives consi dered should be prepared in accordance with

exi sting gui dance. 12

10 Corrective Action for Solid Waste Management Units (SWMUs) at hazardous waste management facilities; (proposed Subpart S Rule
40 CFR 264.540, (a) and (b)).

1 U.S. EPA. Memorandum: Lowrance (Office of Solid Waste) and Diamond (Office of Waste Programs Enforcement) to Regions I-X
Waste Management Division Directors, "Managing the Corrective Action Program for Environmental Results: The RCRA Facility Stabilization
Effort,** October 25, 1991.

12 U.S. EPA. Fact Sheet: Guide to Developing Superfund No Action, Interim Action, and Contingency Remedy RODs. Publication
9355.3-02FS-3, OSWER, April 1991.
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C. Renedy | nplenentation

Wil e early response actions should focus on
preventing/ mnimzing further contam nant mgration, the follow ng
reconmendati ons focus on restoring ground-water quality, to the
extent practicable, after a final renedy is sel ected.

1. Renedi al acti ons/ nmeasures for contam nated ground water should
generally be inplenented in a phased approach. In a phased renedi al
approach, actions are nodified or are succeeded by different (but
conpati bl e) or nore conprehensive actions in subsequent phases. This
approach can inprove the effectiveness and efficiency of cleanup. The
first phase could include contai nnent or source renoval actions and
shoul d be inplenented as early as possible in the site response
process, preferably as an early response action. A phased approach is
especi ally useful where uncertainty exists regarding the ability of
the selected renedy to neet cleanup standards, such as in areas of
conpl ex hydrogeol ogy or contam nant distribution, or where DNAPL has
been confirmed or is strongly suspected.

2. G ound-wat er renedi al actions should be designed to include
careful nmonitoring and provisions for nodifying themover tine to

i mprove their effectiveness and efficiency. For ground-water
extraction (or gravity drainage) systens, perfornmance nonitoring data
shoul d be collected to define changes in aqueous concentrations
within and outside the general plune area, as well as responses in
the potentionetric surface. For extraction systens, concentration
data shoul d be obtained from non-punping wells, and potentionetric
data from both punping and non-punping wells. Mnitoring data should
be periodically assessed and shoul d generally be used to suggest
system nodi ficati ons which provide nore effective or efficient

attai nment of cleanup standards.®® (For these eval uati ons,
ground-wat er fl ow and contam nant transport nodels can be very
useful.) Such nodifications may include: increasing or decreasing the
extraction rate, initiating a pul sed punpi ng schedule, installing
addi tional extraction wells (or drains), or ceasing extraction at
wel | s where the aquifer has been restored. Monitoring should be used
to assess the effectiveness of the nodifications inplenmented and can
be used to re-assess the tine frame required to achi eve cl eanup
standards. Such changes nay need to be reflected in appropriate
deci si on docunents, depending on the specific requirenments of each
progr am

3 U.S. EPA. General Methods for Remedial Operation Performance Evatuations, Pre-print Draft. RSKERL.
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3. After a ground-water renmedy is inplenented, nodification of
remedi al action objectives may be warranted where cl eanup standards
cannot be achieved, due to technical inpracticability froman

engi neeri ng perspective. There are three overall requirenents for
such nodi fication

a) denonstration of technical inpracticability to the
satisfaction of EPA (or other entity responsible for nmaking
deci sions at the site);

b) EPA issuance of a technical inpracticability waiver (40 CFR
300.430 (f)(1)(ii)(O(3)) for Superfund sites, or a permt or
order nodification for RCRA facilities (Proposed 40 CFR 264. 525
(d)(2) (iii) and 264.531)* ; and

c) EPA determination of alternative renmedial action objectives.

Al so for Superfund sites, an Explanation of Significant
Differences (ESD) or Record of Decision (ROD) Amendrment will be
required to docunent the changed renedi al action objectives. A ROD
Amendnent is required if the renedy used to neet the alternative
remedi al action objectives is fundamentally different fromeither the
renmedy selected or the contingent renedy defined in the ROD. It is
hi ghly recormended that the public be given an opportunity to coment
if an ESD is used for this type of change.

4. EPA will make its determ nation on whether or not aquifer
restoration to cleanup standards is technically inpracticable for a
gi ven site based upon EPA approved data, supporting analysis and site
characterization which justifies such a determ nation. This

i nformati on should include some or all of the foll ow ng: contam nant
characteristics; hydrogeol ogi cal conditions; contam nant distribution
and potential subsurface mgration; performance of aquifer
restoration or other response actions attenpted; availability of
alternative technol ogi es; an estimate of the degree of restoration
that will be achievable at the site, where applicable; and additional
i nformati on deenmed necessary by EPA ¥

1 Although not final, most of the proposed Subpart S Rule, including these sections, may be used as guidance. The specific requirements
must generally be imposed in the permit or order and justified on a case-by-case basis. (See: U.S. EPA Memo, "Use of Proposed Subpart S
Corrective Action Rule as Guidance Pending Promulgation of the Final Rule," Friedman (Office of General Counsel) to Regional Counsel RCRA
Branch Chiefs, March 27, 1991.)

SFurther guidance concerning technical and administrative requirements and other issues related to technical impracticability of
ground-water restoration is currently under development by an OSWER workgroup.
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In characterizing site hydrogeol ogy and contam nati on, EPA will
consi der both aqueous and nonaqueous phase contam nants, as di scussed
in Section |.A 2., above. Evaluation of the performance of aquifer
restoration or other response actions should generally include a
description of each inplenmented restoration, source control, or other
action; and a discussion of results achieved and nodifications nmade
to inprove the effectiveness of the action, as discussed in Section
I.C.2. In evaluating the availability of other technol ogi es (which
may include field testing if required by EPA), EPA will consider new
conventi onal and/or innovative technol ogi es which could practicably
achi eve conpliance with cleanup standards. Estimation of the degree
of restoration achi evable, when applicable, should be based on the
results of aquifer restoration efforts over a sufficiently long tine
frame to all ow neaningful predictions for that particular site.

5. If a determnation of technical inpracticability is nmade, EPA
will also determ ne alternative renedial action objectives which
protect human health and the environnment and are appropriate, based
on site conditions. EPA will require that exposure to contam nated
ground water be prevented, and to the extent practicable, that
further contam nant migration be prevented. Were applicable and to
the extent practicable, EPA will generally also require reduction of
the areal extent of the dissolved contam nant plunme and renoval of
subsurface NAPLs.

Alternative renedial actions that prevent exposure to
contam nated ground wat er and t hose which prevent contam nant
mgration will be required to continue for as |ong as contam nant
concentrations remain above cl eanup standards. COperation and
mai nt enance of these systens may be required for very |long or
indefinite time frames. Exposure prevention actions may include
alternative water supplies or institutional controls. Mgration
prevention actions may include hydraulic gradient control by punping
or physical contai nment neasures, which should address both aqueous
and nonaqueous contam nants. Contai nnent systens nust al so be
nmonitored to denonstrate their effectiveness. New conventional and/or
i nnovati ve contai nment technol ogi es shoul d be consi dered where they
have the potential to provide |long termcost savings and
ef f ecti veness.

Where applicable and to the extent practicable (as determ ned by
EPA), reduction of the areal extent of the dissolved contam nant
pl ume should be an alternative renedi al action objective. Evidence
fromoperating systens indicates that ground-water extraction systens
can substantially reduce the areal extent of dissolved contam nant
pl umes. Thus, restoration (to cleanup standards) over portions of the
contam nated aqui fer can be achieved, even if restoration of the
entire aquifer is not possible. Shrinking the plume will reduce the
area over which health/environnental protection is dependent on the
mai nt enance
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of engi neered systens and institutional controls. This will increase
the reliability of the renedy and decrease |ong term operating costs.
Monitoring will be required in order to denonstrate the extent of

pl ume reduction achi eved.

Where applicable and to the extent practicable (as determ ned by
EPA), renoval of subsurface NAPLs should be an alternative renedial
action objective. NAPLs dissolve slowy, supplying potentially
significant concentrations of contam nants to ground water over very
long tinme periods. Renoval of these sources, fromboth the
unsaturated and saturated zones, will abate continued aquifer
contam nation. In sonme cases, renedial actions to renove these
sources will be nore economical than |long termextraction and
treatnent of the contami nated ground water. Source renoval coul d
i ncl ude excavation, in-situ soil treatnment, extraction of free-phase
NAPL, or enhanced recovery of residual NAPL. Accunul ati ons of
free-phase LNAPL and DNAPL, which were not renoved as an early
action, should generally be renoved during the final remedy, to the
extent practicable. Furthernore, because the mass proportion and
spatial extent of residual NAPL is usually much greater than that of
t he free-phase, new conventional and/or innovative technol ogies
shoul d be consi dered for enhanced recovery of residual LNAPL and
DNAPL from the subsurface.

I1. ON-GO NG PRQAJECTS

Through the Techni cal Support Program the Ofice of Solid Waste
and Energency Response (OSWER) is supporting a | ong-termresearch
effort by the Robert S. Kerr Environnental Research Laboratory
(RSKERL) to evaluate innovative technologies that will inprove our
ability to renmedi ate contam nated ground water. This will include
technol ogies with potential for renmoving NAPL fromthe subsurface.
OSVWER wi Il al so be working closely with RSKERL to devel op fact sheets
and gui dance on site characterization, remediation, and perfornmance
nmoni toring for DNAPL-contam nated sites. Additionally, the Ofice of
Emer gency and Renedi al Response (OERR) has initiated a survey to
determ ne the potential nunber of existing Superfund sites where
DNAPL contam nation is likely. This year-long survey will help to
assess the significance of this problemfor the Superfund program
CERR i s al so supporting a National Research Council (NRC) study,
“Alternatives for Reducing Ri sk from Exi sting G ound- Wt er
Contam nation" that will assess the current state-of the-science
concerni ng ground-wat er renedi ati on and | ook at alternative
approaches for addressing ground-water contam nation. The NRC study
is schedul ed for conpletion by Septenber 1993.

A technical workgroup has recently been established within OSVER
to devel op further guidance concerning waivers due to technica
impracticability for ground water. Participants include CERR Ofice
of Solid Waste (OSW, Ofice of Waste
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Prograns Enforcenent (OAPE) and the Ground Water Forum One or nore
gui dance docunents are planned for devel opnent in 1992. Anot her

wor kgroup, led by the Ofice of Enforcenent, is devel opi ng nodel
consent decree | anguage addressing a technical inpracticability

wai ver process for inplenmented punp and treat renedi es at Superfund
sites.

Finally, OSWER will continue to |earn from program experience.
Many ground-water renediation systens are now in either the design or
t he construction phase, so our data base will grow significantly over
the next few years. We will be nonitoring these systens cl osely and
will continue to inprove EPA' s approach to assessing and renedi ati ng
contam nat ed ground wat er.

If you would |ike additional information please contact Ken
Lovel ace (Hazardous Site Control Division/CERR) at FTS 678-8362, Dave
Bartenfel der (Permts and State Prograns Division/OSW at FTS
260-9828 or Matt Charsky (CERCLA Enforcenent Division/ ONPE) at FTS
260-9805.

NOTICE: The policies and procedures set out in this document are intended solely for the guidance of response
personnel. They are not intended, nor can they be relied upon, to create any rights, substantive or procedural,
enforceable by any party in litigation with the United States. EPA officials my decide to follow this guidance, or to
act at variance with these policies and procedures based on an analysis of specific site circumstances, and to
change them at any time without public notice.
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