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Bruce M Dianond, Director /s/
O fice of Waste Prograns Enforcenent
TO Director, Waste Managenent Divi sion
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Director, Emergency and Renedi al Response Division
Regi on 11
Director, Hazardous Waste Managenent Division
Regions I1l, VI, IX
Director, Hazardous Waste Division, Region X
Regi onal Counsels, Region | - X
Pur pose

The purpose of this nmenorandumis to provide
suppl enmental gui dance to the October 18, 1989, OSVER Directive
9355.4-03, entitled “Considerations in G ound Water Renedi ati on at
Superfund Sites,” which exam nes the role of ground water
remedi ation in Superfund cl eanups and recommends nodifications to
t he current approach.

Backar ound

A recent study conducted by the O fice of Enmergency and
Renmedi al Response (OERR) assessed the effectiveness of nineteen
operating ground water extractions systens in achieving specified
goal s. The study found that ground water extraction was effective
in containing contam nant plumes and achieving significant mass
renoval of contam nants. However, in nmany cases, contam nant
concentrations did not decrease linearly over time to reach desired
renmedi ation goals. After significant initial decreases,
concentrations typically leveled off, often at concentrations
hi gher than the cl eanup | evels. Factors
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whi ch may explain this phenomenon include the extent of source
renoval , hydrogeol ogi cal characteristics of the aquifer, the

physi co-chem cal nature of the contam nants, and extraction system
desi gn paraneters.

Based on these findings, OSVWER recomended consi deration of
the follow ng approaches to planning and inplenenting ground water
remediation: 1) initiation of early or interimresponse neasures
designed to prevent further mgration of contam nants during the
remedi al investigation, and/or until sufficient information about
system response has been obtained to allow final renmedy selection;
2) provision for changes in the renedy during inplenmentation in the
Record of Decision, either by specifying a contingency remedy or by
sel ecting an interimrenmedy and goal; and 3) collection of
addi tional or supplenmental information with which to better assess
contam nant nmobility and system effectiveness, such as data rel ated
to vertical changes in hydraulic conductivity, contam nant
partitioning between soil and ground water, and the presence of
non- aqueous phase |i quids.

bj ective

The objective of this nmenorandumis to provide suggested
| anguage for Records of Decision corresponding to recomendations 1
and 2 fromthe OSVWER Directive.

Recommended Language

Study findings indicate that it is often difficult to predict
the ultimate concentration to which contanmi nants in ground water
may be reduced until an extraction system has been operating for
sone period of time. Records of Decision should reflect the anpunt
of relative uncertainty believed to be associated with achieving
remedi ation goals in ground water at a particular site.
Corresponding to recommendations 1 and 2 from OSVER Directive
9355. 4-03, RODs may be structured in several ways to reflect
purpose of a selected renedy: 1) as final actions, intended to
restore ground water quality; 2) as final actions, with a provision
for establishing contingency goals; or 3) as interim actions,
intended to pronote plune containment and generate additiona
performance data, to be followed by final decisions. The follow ng
st andard | anguage nay be enpl oyed, when appropriate, to correspond
to site-specific renmediation scenari os.

1. FINAL ACTION (low uncertainty, restoration actions)

In some cases, there may be little uncertainty that the renmedy
will be able to achieve the remedi ati on goals specified in
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t he ROD t hroughout the area of attainnent. Under these
circunmstances, a final renmedy, designed to restore the aquifer, my
be specified wthout a contingency. The follow ng type of statenment
shoul d appear in the Sel ected Renedy section of the ROD:

A

The goal of this renmedial action is to restore ground
water to its beneficial use, which is, at this site, (specify
whet her this is a potential or actual drinking water source,
or used for (non-donestic purposes). Based on information
obt ai ned during the renedial investigation and on a careful
anal ysis of all renedial alternatives, EPA < (optional) and
t he State/ Coomonwealth of > pelieve that the sel ected
remedy will achieve this goal. It my beconme apparent, during
i mpl ementati on or operation of the ground water extraction
systemand its nodifications, that contam nant | evels have
ceased to decline and are remai ning constant at | evels higher
than the renmedi ati on goal over sonme portion of the
contam nated plune. In such a case, the system performance
st andards and/ or the renmedy may be reeval uated.

The selected remedy wll include ground water extraction for
an estimated period of years, during which the systens
performance will be carefully nonitored on a regular basis and

adjusted as warranted by the performance data coll ected during
operation. Modifications may include any or all of the
foll ow ng:

a) at individual wells where cl eanup goal s have been
attai ned, punping may be di sconti nued;

b) alternating punping at wells to elimnate stagnation
poi nts;

c) pulse punping to allow aquifer equilibration and to
al | ow adsorbed contam nants to partition into ground
wat er ; and

d) installation of additional extraction wells to
facilitate or accelerate cl eanup of the contam nant
pl unme.

To ensure that cleanup goals continue to be maintained, the
aquifer will be nonitored at those wells where punping has
ceased on an occurrence of every ----- years foll ow ng
di sconti nuation of ground water extraction.
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If it is determ ned that drinking water is not the benefici al
use of the aquifer, as in a Class IlIl aquifer, then the preceding
| anguage should be nodified to reflect alternative uses and
remedi ati on goal s.

2. CONTI NGENCY MEASURES/ GOALS (high to noderate uncertainty,
potential ARARs wai ver, potential containment goal)

I n many cases, information may energe during inplenmentation
and nmonitoring of the recovery system which strongly suggests that
it is technically inpracticable to restore the aquifer, or achieve
remedi ati on goal s throughout the area of attainnment (e.g., in the
entire ground water plume; or, if waste is left in place, the area
of the plume excluding the waste managenent unit). If it is likely
that such information will emerge, the Region has the option of
anticipating future changes in the Record of Decision by providing
for contingency nmeasures. The ROD shoul d explain those neasures in
sufficient detail (i.e., in the Conparative Analysis of
Alternatives and Sel ected Renedy sections), so that the public has
anpl e opportunity to review and coment on the contingency as well
as the selected renedy. The Sel ected Renmedy section should al so
specify the criteria under which the contingency nmeasures woul d be
i npl enent ed.

A. Suggest ed Language for the Sel ected Renedy Section of the ROD

The follow ng type of |anguage should appear in the Sel ected
Renmedy portion of the ROD, corresponding to situations in which it
is anticipated that it nay be technically inpracticable to reach
MCLs/ MCLGs or other goals as discussed in the ROD. An ARARs wai ver
will be invoked, acconpanied by an Expl anation of Significant
Difference (ESD), if it is determ ned, on the basis of the stated
criteria, that MCLs/ MCLGs or other ARARs cannot be achieved within
all portions of the area of attainnent.

The goal of this renmedial action is to restore the ground
water to its beneficial use, which is, at this site, (specify
whet her this is a drinking water aquifer or used for
non- donesti c purposes). Based on information obtained during
the renedi al investigation, and the analysis of all renedial
alternatives, EPA < (optional) and the State/Comopnweal th of
_________ > believe that the selected renmedy nay be able to
achi eve this goal. Ground water contam nation nay be
especially persistent in the immediate vicinity of the
contam nants’ source, where concentrations are relatively
hi gh. The ability to achieve cleanup goals at all points
t hroughout the area of attainment, or plunme, cannot be
determ ned until the extraction system has been inpl enented,
nodi fi ed as necessary, and plunme
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response nonitored over time. If the selected remedy cannot
meet the specified renedi ation goals, at any or all of the
nmonitoring points during inplenmentation, the contingency
measures and goals described in this section nay replace the
sel ected renmedy and goals for these portions of the plune.
Such contingency measures will, at a mninum prevent further
m gration of the plume and include a conbination of

contai nment technol ogies < typically, ground water extraction
and treatnment > and institutional controls. These neasures are
considered to be protective of human health and the

envi ronnent, and are technically practicable under the
correspondi ng circunstances.

The selected remedy will include ground water extraction
for an estimted period of years, during which tinme
the systenmis performance will be carefully nonitored on a
regul ar basis and adjusted as warranted by the performance
data col |l ected during operation. Modifications may include any
or all of the follow ng:

a) at individual wells where cleanup goals have been
attai ned, punping nmay be di scontinued;

b) alternating punping at wells to elinm nate stagnation
poi nts;

c) pul se punmping to allow aquifer equilibration and
encour age adsorbed contam nants to partition into
ground water; and

d) installation of additional extraction wells to
facilitate or accelerate cleanup of the contam nant
pl ume.

To ensure that cleanup goals continue to be maintained,
the aquifer will be nonitored at those wells where punping has
ceased on an occurrence of every ----- years foll ow ng
di sconti nuation of ground water extraction.

If, in EPA"s judgment, inplementation of the selected renmedy
clearly denonstrates, in corroboration with strong hydrogeol ogi cal
and chem cal evidence, that it will be technically inpracticable to
achi eve and mai ntain renmediation goals in the plume or a portion of
the plume, a contingency will be inplenmented. For exanple, a
contingency may be invoked when it has been denonstrated that
contam nant | evels have ceased to
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decline over tinme, and have renmained constant for a specified
period of tine at sonme statistically significant |evel above
remedi ation goals, as verified by nultiple nonitoring wells. Were
such a contingency situation arises, ground water extraction and
treatment would typically continue as necessary to achi eve nass
reducti on and remedi ati on goal s throughout the rest of the area of
attainment. The foll owi ng suggested | anguage descri bes the
recomrended contingency neasures:

If it is determ ned, on the basis of the preceding
criteria and the system perfornmance data, that certain
portions of the aquifer cannot be restored to their benefici al
use, all of the follow ng nmeasures involving |ong-term
managenent may occur, for an indefinite period of tinme, as a
nodi fication of the existing system

a) engi neering controls such as physical barriers, or
| ong-term gradi ent control provided by |ow I|evel
punpi ng, as contai nnment neasures;

b) chem cal -specific ARARs will be waived for the
cl eanup of those portions of the aquifer based on
the technical inpracticability of achieving further
cont am nant reducti ons;

c) institutional controls will be provided/ maintai ned
to restrict access to those portions of the aquifer
whi ch remai n above renedi ati on goal s;

d) continued nonitoring of specified wells; and

e) periodi c reeval uati on of remedial technol ogies for
ground water restoration.

The decision to invoke any or all of these neasures nay
be made during a periodic review of the renedial action, which
wi Il occur at year intervals < at |east, every five

years, in accordance with CERCLA section 121 (c) >.

Where the contingency inmplenmented differs significantly from
t hat described in the ROD, an Expl anation of Significant

Differences will be issued or it nay be necessary to do a ROD
amendnent. Even where the contingency inplenmented does not differ
significantly fromthat described in the ROD, it would be advisable
to issue an ESD to informthe public of these actions.
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Where RODs have been issued prior to this guidance, and
i nformati on energes during the inplenentation and operation of the
ground water extraction system which indicates that restoration of
the aquifer will not be practicable, these RODs nay in sonme cases
have to be anended to accommopdate the changes in goals and renedy
desi gn suggested by this docunent.

B. Supporting Language

If a contingency renmedy is presented in the ROD, the preceding
| anguage shoul d be acconpani ed by supporting | anguage in the
Conpar ative Analysis of Alternatives section of the ROD, which
i ndi cat es:

a. that both the primary remedy and the contingency
measures provide overall protection of human health and
the environnment, either by reducing contam nants to
MCLs/ MCLGs or ot her renedi ation goals, or through a
conbi nati on of mass reduction, institutional and/or

engi neering controls;

b. that chem cal-specific ARARsS will either be attained
or wai ved.

The Statutory Determ nations section should establish that
both the selected renmedy and the contingency neasures fulfill
CERCLA section 121 requirements. In addition, any ARARs wai ver nust
be justified under the Conpliance with ARARS determ nation.

3. | NTERI M ACTI ONS (noderate to substantial uncertainty, or early
action contai nnent neasures)

Interimactions my be specified under two scenarios: 1) to
prevent further plume mgration and initiate cleanup while RI/FS
and post-RI/FS activities are being conpleted; and 2) to obtain
i nformati on about the response of the aquifer to renediation
measures in order to define final cleanup goals that are
practicable for the site. Where there is substantial uncertainty
regarding the ability of a renedy to restore ground water to
drinking water quality (i.e., MCLs/MCLGs) or other beneficial uses,
whi ch coul d be reduced by further information obtained during
i npl enmentation of a renedial action, it will often be appropriate
to select an interimrenedial action to prevent further plunme
mgration and initiate ground water restoration.
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A. I nteri mActions

The purpose of the interimaction, as discussed in the Scope
and Role of the Operable Unit section, may be to initiate
restoration while additional information is collected to better
assess the practicability of aquifer restoration prior to the
determ nation of final cleanup levels. Prelimnary cleanup |evels
may be identified, but this section should enphasize that while the
pur pose of the action is to work toward the goal of restoration, it
does not constitute a final action for the ground water. All
interimaction RODs should specify, to the extent possible, the
peri od of operation that will occur before a final decision is made
regarding the practicability of aquifer restoration. At the end of
this time, a final action ROD should be prepared which specifies
the final remedy goals and timeframe, for the contam nated ground
wat er at the site.

An interimaction ROD should include the follow ng type of
| anguage in the Selected Renedy section.

This alternative calls for the design and inplenentation
of an interimrenedial action to protect human health and the
environment. The goal (s) of this renedial action is(are) to
(specify interimgoals, e.g., halt the spread of a contam nant
pl ume, renove contam nant mass, etc.) and to collect data on
aqui fer and contam nant response to renedi ati on nmeasures. The
ultimate goal of renmediation will be determned in a final
remedi al action for this site. This renedial action will be
nmonitored carefully to deternm ne the feasibility of achieving
this goal with this nethod and to ensure that hydraulic
control of the nmethod and plune is maintained. After the
period of tine necessary, in EPA' s judgnent, to arrive at a
final decision for the site, a final ROD for ground water,
whi ch specifies the ultimte goal, renedy and anti ci pated
remedi ation tinmeframe, will be prepared. Upon conpletion of
the RI/FS, this interimsystem nay be incorporated into the
design of the site remedy specified in the final action ROD.

B. Early Interim Actions

As discussed in the National Contingency Plan (NCP) (55 FR
8846, March 8, 1990), EPA is encouraged to initiate interimactions
early in the process, i.e., during the RI/FS. An early interim
action may be used to restrict plume mgration until an RI/FS for a
final remedial action is conmpleted. Information collected during
i mpl enentation will also be used to evaluate aquifer response to
remedi ation. This purpose should be discussed In the Scope and Rol e
of the Operable Unit section.
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Early interimaction RODs should not specify final cleanup |evels
because such goals are beyond the |imted scope of the action.
These will be addressed by the final renedial action ROD.

Both the Early Interim Action and Interim Action options
shoul d be supported by | anguage in the Conparative Analysis of
Al ternatives section which indicates that these actions may not
achi eve final cleanup levels for the ground water at the site,
although it is effective in the short termin preventing further
degradation and initiating reduction in toxicity, mobility or
vol une. MCLs/ MCLGs or state cleanup standards will not be ARARs for
t hese actions because they are beyond the scope of the interim
action. The nine-criteria evaluation should focus on those criteria
nost pertinent to short-term effectiveness and reduction of
toxicity, nobility or volume, consistent with the scope and purpose
of the interimaction. In addition, the Statutory Determ nations
section should discuss the ways in which the interimaction
satisfies the CERCLA section 121 requirements within the scope of
the action (i.e., protectiveness of the renedy).

Action Request ed

Language |li ke that provided in this nmenorandum shoul d be
i ncorporated, where appropriate, in Records of Decision which
address contan nated ground water. For additional guidance on
preparing Records of Decision for Superfund sites, please refer to
OSVER Directive 9355.3-02, “Guidance on Preparing Superfund
Deci si on Docunents” (October, 1989).

| f you have any questions about this material, please contact
your OERR or OWPE Regi onal Coordi nator, Alison Barry at FTS
398- 8366 or (703) 308-8366, or Jennifer Haley at FTS 398-8363 or
(703) 308-8363, in OERR s Hazardous Site Control Division.

cc: Superfund Branch Chiefs, Regions I - X
Super fund Section Chiefs, Regions I - X

NOTI CE: The policies set out in this nmenorandum are intended

sol ely as gui dance. They are not intended, nor can they be relied
upon, to create any right enforceable by any party in litigation
with the United States. EPA officials nay decide to follow the

gui dance provided in this nmenorandum or to act at variance with

t he gui dance, based on an analysis of specific site circunstances.
The Agency al so reserves the right to change this guidance at any
time wthout public notice.
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