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Comments on
Cleanup Goals Appropriate for DNAPL Source Zones
A discussion paper by the Cross-Program Ground Water Task Force established under
EPA's One Cleanup Program Initiative

by
Donald Koch, Vice President
C.C. Johnson & Malhotra, P.C.

We commend the task force for their efforts in addressing the issue of cleanup goals for
DNAPL source zones. DNAPLSs are present at many sites and there has been reluctance
to approach the cleanup of these sitesin a realistic fashion.

We have some comments on the problem statements and options in the discussion paper.

1 Site owners say that cleanup to drinking water standards (e.g., MCL ) isnot
arealistic goal for DNAPL source zones, yet they arerarely allowed to use
alternative goals. Federal and State site managers continue to set such stringent goals
within the DNAPL source zone, even though most technical experts agree that attaining
MCLs within the DNAPL source zone is not possible with currently available
technologies at most DNAPL sites. Site managers are not utilizing program flexibilities
for setting alternative cleanup goals for this portion of the plume (e.g., technical
impracticability decisions, containment zones, or similar).

We would modify this problem statement to say that attaining MCLs within the DNAPL
source zone is not possible with currently available technologies at most DNAPL sites
within a reasonabletime. Clearly, the dissolution of residual DNAPL by flowing ground
water isa very slow process, but it does happen and eventually, all the DNAPL will be
dissolved and natural attenuation will clean ground water. This may take thousands of
years. Cleanup goals have to acknowledge this fact and allow for extended clean up
times while preventing exposure. Certainly, alternative goals or technical
impracticability waivers are an important option.

2. Technology developer s say that continued adherence to overly stringent
cleanup goalsfor DNAPL sour ce zonesinhibitsthe potential use of existing
technologies and is detrimental to development of new methods. Currently available
in-situ treatment methods, such as thermal and oxidation technologies, can remove
significant quantities of DNAPL from the source zone. However, site owners are
reluctant to consider using such technologies in remedies because they feel that attaining
MCLsin the source zone is not likely to be achieved, even with the most promising
technologies.

This problem statement seems to say that there needs to be more research. We agree
with that. But we do not agree that the most powerful technology should be applied at
every site. The value of reducing the cleanup time from 2000 years to 1000 years may be
relatively minimal. Depending on the risks, employing expensive technology now for
benefits far in the future makes little sense.
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3. Federal and State site manager s say that alter native cleanup goals often
cannot be applied because the DNAPL sour ce zone has not been distinguished from
the overall plume. For many sites, the DNAPL source zone has not been delineated.
Regulatory officials are reluctant to use program flexibilities (e.g., technical
impracticability decisions, containment zones, or similar) in these cases, because thereis
no basis for defining the portions of the plume where alternative goals are to be applied.
Site managers say that site owners are not interested in delineating the DNAPL zone and
typically want alternative goals to be applied to the entire plume, which would mean that
none of the plume (neither source zones nor agueous phase plumes) would be cleaned up.
Continued adherence to stringent cleanup goals is the best way to make sure that DNAPL
sites get cleaned up.

We under stand that some regulators like to try to force technology and as long as people
understand that is being done, it is not a problem. The problemiswhen an endless series
of studies are requested to document why the goals cannot be met. Our ability to
delineate the extent of DNAPL is very limited (EPA, 2003) and to what purpose? There
may be no remedy for the DNAPL source zone. Why should money be spent to delineate
the extent of DNAPL when we cannot do anything about it. We do not want to emphasize
procedure over results. If there arerisks fromthe groundwater plume, it must be
contained, with the acknowl edgement that the containment systemwill have to operate
for avery long time. If we think we can remediate the source zone, then delineation of
the extent of DNAPL may be worthwhile, but only for the purposes of planning the
remediation, not for the procedural aspects of goal setting.

4, Federal and State site manager s are concerned that alternative cleanup goals
have uncertain reliability and long-term costs. Alternative cleanup goals, such as
containment or exposure control, will require that ground water monitoring and site
controls be maintained throughout the foreseeable future. The long-term reliability of
containment systems and exposure controls is uncertain. Also the effectiveness of such
system and controls often is not well documented. Containment systems have high capital
costs, and hydraulic (i.e., pumping) containment systems also have high operating costs.
Components used in containment systems have afinite operating life (e.g., pumps, wells,
piping, flow barriers), and replacement costs are not typically considered during remedy
selection. Institutional controls (e.g., deed covenants or well drilling restrictions) also
have long-term costs associated with monitoring and enforcement. Long-term custodial
caresof siteswith DNAPL source zones cannot be maintained if site owners go out of
business; or if Federal and State governments decide to eliminate funding for "orphan
sites’ at sometimein the future. For sites where cleanup to MCLs can be achieved in the
DNAPL source zone and throughout the plume, uncertainties, long-term costs and other
disadvantages associated with long-term custodial care can be avoided.

We agree with this problem statement and believe the problemislack of recognition of
the last sentence, "For sites where cleanup to MCLs can be achieved in the DNAPL
source zone and throughout the plume...". The Expert Panel on DNAPL Remediation
stated "this goal [MCLS] is not likely to be achieved within a reasonable time framein
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source zones at the vast majority of DNAPL sites’ (EPA, 2003). We would not want
Federal and Sate site managers to have undue concern over the long term costs and
uncertainties when there is no practical alternative.

5. Federal and State site manager s say that although sour ce depletion is
sometimes a cleanup goal, thereis currently no accepted performance measuresto
determine the effectiveness of DNAPL massremoval. Thereisno agreement among
technical experts on what performance measures should be used to indicate that DNAPL
mass has been removed to the extent practicable from the DNAPL source zone. A 1996
EPA guidance says that long-term objectives for the DNAPL source zone are to (EPA,
1996; page 14):

...control further migration of contaminants from subsurface DNAPL s to the surrounding

ground water and reduce the quantity of DNAPL to the extent practicable.

Although total DNAPL mass removed by recovery systemsisrelatively easy to measure,
estimates of total mass present in the subsurface are highly uncertain and are typically
underestimated. This means there is no good way to estimate the fraction of DNAPL
mass removed from the subsurface with an acceptable level of confidence. In some
cases, asharp decline and "leveling off" of mass recovery over time has been used to
indicate that DNAPL has been removed to the extent practicable. However, thereisno
standardized method for determining when the mass recovery has "leveled off". Also,
"leveling off" of mass recovery can result from a poorly designed recovery system.

We agree that measuring the effectiveness of DNAPL mass removal is a problem,
although we believe that there is agreement among experts that there are no methods for
measuring the effectiveness of DNAPL removal projects. The Expert Panel on DNAPL
Remediation stated "additional research will be necessary before this metric can be used
to quantify the benefits of DNAPL source depletion” (EPA, 2003). We would support
additional research on this problem.

6. Site owners say that sour ce depletion should not be a cleanup goal because
the potential benefits of DNAPL massremoval are outweighed by disadvantages.
Some site owners believe that such efforts are unlikely to remove all of the DNAPL from
the source zone, which means that a plume of contaminated ground water will persist and
remedies to contain or otherwise manage the plume will still be required. Site owners
also say that mass removal from the source zone is unnecessary as long as the entire
plume is contained and institutional controls are established. Also, attempts to remove
DNAPL mass could have detrimental effects, such as causing further migration of the
DNAPL. Site owners say that containment of the plume, including the DNAPL source
zone, is protective and consistent with EPA guidance (e.g.,the 1993 Tl guidance).

We believe that source depletion should not be a cleanup goal, but for different reasons.
We believe the cleanup goal should be the protection of health and the environment. The
guestion of whether or not to attempt a DNAPL source zone cleanup has to be based on
the costs and potential benefits. We believe the current state of the art is that DNAPL
source zone cleanup israrely going to be cost effective, but it should certainly be
considered as an option in the feasibility / corrective action study.
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7. Manager s of Federal and State cleanup programs say that flexibility in
setting appropriate cleanup goals for DNAPL source zonesis also a concern when
revisiting operating remedies. Improved decision making approaches will be helpful
when selecting the initial remedy and also when revisiting operating remedies. Many
DNAPL sites have remedies that were selected several years ago, when the state of
knowledge concerning problems posed by DNAPLs was less advanced. Reasons for
revisiting cleanup goals during the operating phase of aremedy could include:

-desire to reduce annual operating costs,

-desire to change to a more cost effective cleanup technology,

-lack of progress toward existing cleanup goals,

-new or previously unrecognized contamination problems, and/or

-changesin land use.
Those who are paying remedy costs (site owners, Federal and State cleanup programs)
generally want to reduce long-term remedy costs. Since annual maintenance costs are
higher for operating systems (e.g., pump and treat, in-situ treatment systems), site owners
and cleanup programs would like to turn off these components of the remedy sooner
rather than later.

We support meaningful reviews of remedies including revisions of goals as appropriate.

8. Federal and State site manager s say that they should be ableto revisit
technical impracticability (T1) decisions. If aTI decision is made for DNAPL source
zones (or for other site conditions), Federal and State site managers want to be able to
revisit the Tl decision at some time in the future when new cleanup technol ogies become
available. Cleanup of the site is preferable to long-term custodial care for the reasons
discussed above. EPA ’'s 1993 “Guidance for Evaluating the Technical Impracticability
of Ground-water Restoration ” statesthat T1 decisions""...will be subject to future review
by EPA" (EPA,1993b;page 25). However, this guidance also indicates that T1 decisions
can be permanent for Superfund sitesif the remedy continues to be “protective.” In
contrast, the 1993 guidance indicates that Tl decisions are not permanent for RCRA
facilities (EPA,1993b;page 25).

We agree. Thereisreally not a problem here, just lack of knowledge regarding
guidance. We support review of all decisions when new data or technologies are
available. We do not want to review merely for the sake of review or to revisit the
technical impracticability decision because of personnel changes.

We would also like to comment on some of the options presented. We generally support
additional guidance and research on DNAPL site cleanup.

Option 1 -Develop afact sheet describing the potential benefits of DNAPL mass removal
from the source zone,as well as the potential disadvantages.

The benefits of DNAPL mass removal are obvious. What is not obviousis can enough
DNAPL can be removed to significantly improve ground water quality in a reasonable
time frame. Do the costs of a DNAPL removal project coupled with the risk that even

removal of a significant fraction of the DNAPL may still leave enough DNAPL to
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adversely impact ground water quality for decades, justify benefits that are a hundred
yearsin the future. We doubt a fact sheet can shed much light on this complex issue.

Option 4 -Develop a policy memorandum re-emphasizing existing EPA policy that
program flexibilities are to be used for DNAPL source zones, as a means of setting
cleanup goals that are achievable in areasonable time frame. Such program flexibilities
may include TI determinations, containment zones, groundwater classification
exemptions, or similar flexibilities that are available at a particular site from either the
Federal or State cleanup program overseeing the cleanup at that site. The memorandum
would reiterate EPA ’s current policy that cleanup goals for DNAPL source zones should
not include restoration of groundwater to drinking water standards, if this goal cannot be
achieved in a“reasonable time frame” based on site conditions.

Advantages. No additional studies would be needed to develop such apolicy. Thisis
not a policy change because EPA's cleanup expectations (as stated in the regulations for
Superfund) areto:"...return usable ground waters to their beneficial uses wherever
practicable, within a timeframe that is reasonabl e given the particular circumstances of
the site" (Federal Register,1990;8300.430 (a)(1)(F)).This memorandum would clarify
EPA's national policy on cleanup expectations for DNAPL source zones, clarify that
cleanup goals should be scientifically defensible, and apply only to sites where DNAPL
source zones have been delineated.

Disadvantages. Such a policy memorandum would be similar to a policy issued by
OSWER in 1995 (EPA, 1995) which has had little discernable effect on remedy
decisions. No guidance would be provided on the types of sites where source depletion
should (or should not) be included as aremediation goal, and therefore, would not
provide much useful guidance to decision makers. This policy would only apply to sites
where the DNAPL source zone has been delineated, which may be a small minority of
sites. Itisnot clear whether such a policy memorandum would provide an incentive to
delineate such source zones. Providing guidance on “reasonable time frame” may be
difficult. This option does not address any of the concerns regarding T determinations
(Problem 8). Since thereis currently insufficient guidance regarding what a “ reasonable
timeframe” isfor attaining cleanup goals, this policy may not be helpful unless this
guestion is also addressed.

We agree that a restatement of policy regarding DNAPL source zones is meaningless
without guidance on "a reasonable time frame".

We believe that all ground water should and can be cleaned up. Itismerely a question of
what is the most cost-effective cleanup remedy and how long it will take. Subsurface
DNAPL may continue to dissolve and thus provide a source of ground water
contamination for many years (the discussion paper states"...for many decades and, in
some cases for the forseeable future.” We do not share your optimism. A more accurate
statement may be for many centuries and in some cases for millennia). Dissolution
removes DNAPL from the source zone, albeit at an excruciatingly slow rate. We believe
that for these sites, it is not necessary to have a Tl waiver, it isonly necessary to protect
downgradient receptors from exposure using remedies such as pump and treat
containment, permeable reactive walls, land use restrictions and point of use treatment.
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The actual ground water remedy is natural attenuation.

We believe a feasibility / corrective action study must consider time in the same way that
costs, technical risk, and possible adver se environmental impacts are considered. We
would not attempt an expensive DNAPL sour ce zone cleanup unless we wer e reasonably
sure that ground water concentrations could be reduced significantly quickly, i.e. ten to
twenty years. At most DNAPL sites, removal of 95 percent of the DNAPL still leaves a
significant source zone that will be a source of ground water contamination for hundreds
of years. Whileit istrue that the 95 percent removal may speed up the time to reach
MCLs by 95 percent, a 95 percent speedup of a two millenium cleanup still yields a time
to reach MCLs of 100 years. The difficult question (assuming of course that we can
predict both the effectiveness of DNAPL cleanup and the dissolution of DNAPL into
ground water which we cannot (EPA, 2003)) is how much cost should we incur now for
benefits that are 100 yearsin the future. Conventional cost analysis |ooks at the net
present value of life cycle costs using a discount (interest) rate. Obvioudly, future
benefits need to be discounted as well. The difficulty is predicting future benefits. The
benefit of clean ground water islarge, but if this benefit is far in the future, its net present
value may be very small.

Smilarly, we would not commit to pump and treat containment for millennia to protect
ground water that is not currently being used; the benefits only occur when some one
wants to use the ground water. While these benefits are large, they are uncertain and
may be far in the future. A commitment to point of use treatment or alternative water
supplies may be a more cost effective remedy. We can always attempt a DNAPL source
zone cleanup or plume containment remedy in the future if it makes sense. To commit
large amounts of current resources for benefits far in the future may not be reasonable.

Option 5 -Develop guidance on recommended methods and approaches for delineating
the extent of the DNAPL source zone.

Advantages: This guidance would explain which characterization methods, including
newly developed and conventional tools, are most helpful in delineating the spatial extent
of the DNAPL zone. Thiswould update existing guidance. This may encourage more
site managers to characterize the DNAPL zone.

Disadvantages: There may not be a clear consensus on which characterization methods
are most helpful. If thereisno such consensus, then additional research and
demonstration projects will need to be completed before such a guidance can be initiated
(Project D). To be useful this document will need to do more than simply describe field
methods. 1t will also need to address how field data should be evaluated, level of detall
needed to for delineation of the DNAPL source zone as afunction of the types of
remedies being considered, value to be placed on direct versus indirect indicators of
DNAPL, and other considerations.

An EPA Panel of Experts has already concluded that "... is an exceptionally difficult task
and that much of the difficulty results from the inherent uncertainty in determining the
magnitude and distribution of the DNAPL source zone mass prior to remediation.” (EPA,
2003). We believe the panel of experts reached consensus on the issue of the difficulty of
delineating the extent of the DNAPL source zone. |ssuing guidance on what the experts
believe is exceptional ly difficult, may be premature.
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Option 6 -Develop guidance providing a qualitative approach for determining when
source depletion technol ogies should be implemented, or should not be implemented.
This guidance would attempt to identify types of site conditions where: -MCLs are
potentially achievable in the DNAPL source zone;

-MCLsare not likely to be achieved;

-benefits of source depletion efforts tend to outweigh disadvantages;and

-types of sites where source depletion should be included as a remediation goal
(regardless of whether or not MCLs are likely to be achieved within the DNAPL source
zone).

This guidance would be very useful.

Option 7 -Develop guidance on performance measures for the effectiveness of DNAPL
mass removal, and on how to determine when active DNAPL removal efforts should be
discontinued. Such measures could include trend analysis for mass removal rates, mass
flux data, or other parameters for gauging remedy performance.

The EPA Panel of Experts reached a consensus that this was a research topic, implying it
is probably not a good topic for guidance. There are no good ways of delineating the
extent and quantity of DNAPL (EPA, 2003).

Option 8 -Develop guidance describing improved methods for comparing long-term
remedies, which would allow a more realistic accounting of the costs and other
disadvantages of long-term custodial care. Thiswould include long-term costs of

mai ntai ning containment systems, equi pment replacement, monitoring and enforcing
ingtitutional controls, and site monitoring.

Advantages: Currently thereis no EPA guidance on this topic.This guidance would
allow EPA to start fresh with new ideas for 1)utilizing the latest technologies;2)being
responsive to a wide spectrum of stakeholders, including State and local governments,
environmental groups and the general public;3)comparing costs and reliability issues
associated with long-term custodial care.

Disadvantages. Currently there is no consensus on how to do such a comparison.
Therefore, this project may not be feasible at present. No research activities are currently
planned to develop or test potential improved methods for comparing long-term
remedies.

We agree with this option. Thiswas also recommended by the Expert Panel on DNAPL
Remediation (EPA, 2003).

We also under stand the difficulty in accounting for both costs and benefits that are far in
the future. Current EPA guidance on costing of alternativesisto compare costs using a
net present value analysis (EPA, 2000). This makes projected costs that are more than
30 yearsin the future insignificant. Many people believe that this may not be the
appropriate analysis technigue for long term projects. Pump and treat remedies may
have a lower net present value than a DNAPL source removal project such as chemical
oxidation because after 30 years, pump replacement costs, operating and maintenance
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costs, and monitoring costs essentially discount to almost zero, while almost all the costs
of chemical oxidation are current. Comparing remedies using costs discounted to the
present where the time frames are much different may not yield the correct result. The
comparison of benefits far in the future is even a more difficult problem, given the
uncertainties and need to discount to the present.
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Comments on the
Ground Water Use, Value and Vulnerability as Factorsin Setting

Cleanup Goals
A Discussion Paper by the Cross-Program Ground Water Task Force established under
EPA's One Cleanup Program Initiative

by
Donald Koch, Vice President
C.C. Johnson & Malhotra, P.C.

We commend the task force for their efforts in addressing the issue of cleanup goals.
Cleanup goals are essential to RCRA and CERCLA. Goal definition is an important part
of the remedy selection process. Many, if not most of the arguments regarding remedy
selection are related to the disagreements regarding values and goals.

We agree with the statement that ground water has an intrinsic value. We agree that it
should be cleaned up. The focus of our commentsis on what is a reasonable time for
cleanup. We believe that once we stop releasing contamination to the environment, that
cleanup isinevitable. We believe that many remedial decisions are made using the
postulate that if the cleanup takes too long, it is not occurring. Many people seemto
have a pre-conceived notion of what a reasonable time frame is thus severely limiting the
number of remedies that can be considered. We believe that cleanup time is an essential
factor in the remedy selection process, just like cost, technical risk, and adverse
environmental impact.

Problem Statements

1. There does not appear to be enough awareness by the general public, regulated
community, and government officials pertaining to the various ground water
functions, associated values and vulnerability of drinking water suppliesto
contamination. Adding to this problem isthe lack of awareness and understanding
of how aguifers are connected to other aquifers and to surface water, aswell as
long-term aspects of contaminant migration. Furthermore, there is uncertainty
with respect to how various contaminants (individually and cumulatively)affect
public health and environmental quality.

We agree with this statement. Knowledge of how ground water moves and how it is
interconnected with the hydrologic cycle is essential for intelligent participation in the
decision process. Education regarding the long term aspects of contaminant migration is
fundamental. Many, if not most, ground water cleanups will have take many decades to
reach their goals. Some will take centuries.

2. There appears to be an increasing demand for reliance on exposure controls rather
than cleaning up contaminated ground water. Decisions not to cleanup may be
short-sighted with regard to increasing future demands for clean drinking water
supplies.

We do not agree with this problem statement. This problem statement implies that
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decisions to not cleanup ground water are being made. Our view isthat if the release of
contaminant to the environment is stopped, natural attenuation will cleanup the ground
water. It may take a very long time, but the cleanup is occurring. Thereal question to
addressisrelated to the CERCLA expectation "to return usable ground waters to their
beneficial uses wherever practicable, within a timeframe that is reasonable given the
particular circumstances of the site." (40 CFR 300.430(a)(1)(iii)(F)). We do not believe
that there is an appropriate hard and fast rule for a reasonable cleanup time. Clearly,
when people's drinking water is contaminated the response must be fast, aggressive, and
a high priority. When thereis current risk to human health, there should be a response
to supply alternative sources of drinking water in days, and an active cleanup that begins
within months. When groundwater in a formation that is not currently used for drinking
water and has no prospect of being used for drinking water, and does not contribute to
any significant ecological risk isto be cleaned up, we would argue that a much longer
timeisreasonable. Hundreds of yearsto clean up ground water for itsintrinsic value
alone may not be unreasonable. This philosophy is stated in EPA guidance (Rules of
Thumb for Superfund Remedy Selection, p. 19):

Restoration Time Frames. Where the contaminated ground water is not currently used
or an alternate water source is readily available, and there is no near-term future need for
the resource, it will likely be appropriate to consider alonger time frame for achieving
restoration cleanup levels. Where longer remediation time frames are appropriate, less
aggressive remediation methods and/or more passive remediation approaches (such as
source control combined with monitored natural attenuation) should be considered.
Restoration time frames should be estimated for all viable remedial alternatives being
considered for the site (40 CFR 300.430(€)(4)). Comparison of aggressive and passive
remedial alternatives can provide a helpful basis for identifying the range of time periods
that will be needed to attain remediation objectives, and will provide the basis for
determining the remediation timeframe and technol ogies appropriate for the site. (1990
NCP Preamble at 55 FR 8732; and Ground-Water Presumptive Strategy, page 16)

This philosophy is often ignored in practice.

3. Thereisalack of agreement among stakeholders regarding methods to determine
which ground waters are “reasonably expected ” to be sources of drinking water,
and how those decisions should influence cleanup objectives. For example, some
programs require cleanup to drinking water standards only for ground water
currently planned to be used as a drinking water supply rather than considering
multi-generational long-term needs. Other programs require cleanup to drinking
water standards for ground water that, in the view of some stakeholders, would
never be used as drinking water supply due insufficient quantity and quality. A
related problem isthe lack of clear direction on determining appropriate levels or
degree of cleanup for ground water not determined to be a reasonably expected
source of drinking water.

We agree with this statement. Clearly, expectations for ground water use impact what is
a reasonable time for the cleanup.
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4, Ground water cleanup activities and decisions are often not prioritized in a
manner that would result in addressing the most pressing needs or maximizing the
public health benefit of monies spent.

We agree with this problem statement. We would like to see prioritization on a national
scale so that sites with contaminated ground water that are currently being used as a
drinking water source are cleaned up first.

The issues of ground water value and cleanup time have been clouded by preconceived
notions and repetitions of sound-bite like statements. One such statement is " pump and
treat does not work". Of course, it works. Aslong as contamination is being removed
from the ground water, it isworking. The real question to be answered is pump and treat
a cost effective remedy for the problem considering the use of ground water both at
present and in the future. Another preconceived notion that has been encountered is that
any cleanup that takes more than a lifetime is not effective. Thisimposes an arbitrary
time limit that severely limits remedy selection and in some cases, prevents any remedy
frombeing selected. For example, sites with residual DNAPL in the saturated zone may
take over 100 yearsto reach MCL's using any currently known technology. We do not
think that we should request a technical impractibility waiver for these sites; we would
prefer to use point of use treatment, land use restrictions, and natural attenuation to
cleanup the groundwater with acknowledgement that the process may take thousands of
years. We would like to avoid cleaning up residual DNAPL by dissolution into ground
water followed by pump and treat operations. Whileit istrue that pump and treat
operations will speed up the DNAPL dissolution process, the benefits of thisincreasein
speed may be negligible compared to present costs, i.e. the value of lowering the cleanup
time from 1000 yearsto 500 yearsis small. We would also like to consider fairly extreme
measures to remove residual DNAPL. Residual DNAPL will continue to dissolve into
percolating and flowing groundwater for hundreds or thousands of years. A cost-
effective cleanup potentially removes this source of contamination to groundwater and
lets natural attenuation cleanup the groundwater that is already contaminated.
Assuming that no one is currently exposed to downgradient groundwater, a source
cleanup remedy with natural attenuation may be more cost-effective than one that
proposes containment of the plume by a pump and treat system.

There are many sites where ground water contamination travels extremely slowly. This
is both an advantage and a disadvantage. The disadvantage is that it takes a long time to
clean it up. The advantageisthat it may take a long time to impact anybody. The
cleanup decision is not irrevocable; if 100 years from now, a better remedy is available
at a site where natural attenuation was chosen, some other remedy may be implemented.
On the other hand, it may be more cost-effective to cleanup the groundwater now. One
hundred years from now, the contaminant plume will have gone further, and more
ground water will be contaminated.

It is not necessary to decide what ground water should be cleaned up; all ground water
should be cleaned up. It isnot necessary to decide whether cleanup ispractical. Itis
only a question of how fast it needs to be done. Cleanup time may be evaluated along
with the other remedy evaluation factors. The time to cleanup has to be weighed against
the cost and other factors of each alternative remedy. Each site is different; thereisno
magic formula.



Last printed 8/25/2004 11:14 AM

We would like to present some situations where we believe very long cleanup times may
be reasonable. These are theoretical sites that have some relationship to real world sites.

Thereisasite on a karst aquifer where chlorinated solvents have contaminated ground
water. It issuspected that thereisresidual DNAPL in the aquifer at multiple locations.
Ten years of pump and treat have not significantly reduced concentrations. Several soil
removal and treatment actions have been taken. Several tracer tests have yielded
conflicting results resulting in some doubt about whether or not contamination has
migrated off-site. There are both private and public water supplies utilizing off-post
ground water. No off-post private wells are known to be contaminated but are monitored
regularly. An off-post public water supply has installed treatment to remove chlorinated
solvents.

Thisisa sitewhere arapid cleanup is difficult, if not impossible. We believe the most
cost-effective solution for this site is to turn off the ineffective pump and treat system and
continue off-site monitoring with a contingency plan to provide bottled water and well
head treatment to any well, new or old, that has excessive concentrations of chlorinated
solvents. We acknowledge that cleanup to MCL's everywhere may be several hundred
yearsin the future. We would acknowledge that in a porous media aquifer, not karst, a
pump and treat containment operation that ran for hundreds of years may be the best
remedy taking into account of value of ground water currently used as a drinking water
source. The fact that containment has evidently failed at the site and the inability to
know where contamination is traveling through the karst tilts the scale to a exposure
control and natural attenuation remedy.

Thereisa site the coast with ground water contaminated with both explosives and
chlorinated solvents. All use of explosives and solvents has ceased at this site, but there
isalmost certainly contamination in the vadose zone that is continuing to leach
contamination in the groundwater. All ground water flows towards the ocean and
discharges

All of the options proposed in the discussion paper would be useful because they all
would engender discussion of an important topic. The education of stakeholders may be
the most important result of the implementation strategy chosen to address the stated
problems. To have more acceptance of the scientific facts of groundwater contamination
including acknowl edgements of the slow rate of travel of groundwater contamination, the
fact that much shallow groundwater ultimately discharges to surface water, and the fact
that groundwater may take a very long time to cleanup using any known technol ogy,
would be useful.

We would like to add an option to the list: development of a guidance document
discussing time as a cleanup parameter. This guidance document would include
discussion of the basic facts of ground water and contaminant transport and suggestions
for both remedial investigations and feasibility /corrective action studies. One of current
failings of current remedial investigationsis extensive concern of the extent of ground
water contamination with very little acknowledgement of the future changes in the extent
as the plume moves. We have heard people stand up and talk about plumes standing still
based on little or no apparent movement in ten years. Because of sorption, this
particular plume wastraveling very slowly. In fact, simulations indicated that the plume
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would eventually discharge to surface water with peak concentrations in surface water
being attained between 100 and 150 years in the future. We are concerned that current
guidance for ecorisk assessment does not adequately assess this situation. We would
hope that guidance for assessing future risk would improve. Similarly, guidance for
feasibility /corrective action studies must consider time as an element to be considered in
the alternative evaluation. Guidance must also discuss the effects of molecular diffusion
on contaminant movement. Over a few years, molecular diffusion isinsignificant; over a
few hundred, it isimportant.

We believe our suggestions are entirely consistent with CERCLA, RECRA, the National
Contingency Plan and Sate ground water quality laws and regulations. Stuations have
been encountered where people have made a priori decisions about what a reasonable
time for cleanup is. We believe that issuing guidance on remedy selection emphasizing
that reasonable time is not necessarily next year or next decade would improve the
remedy selection process.



