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Quick Reference Fact Sheet

Under karst conditions, contamination from ahazardouswaste source can beexpected totravel inground water rapidly and
araticaly and with less dilution than in most other aquifer conditions. Because of this, sites overlying karst may posea
greater threat to human health and the environment. The Hazard Ranking System® (HRS) contains specia considerations
to account for theincreased threat posed at siteswhere karst underliesany part of asource. Thisfact sheet will discussthe
definition and identification of karst, the waysin which karst conditionsat the location of asource affect the HRS scoring

process, and commonly-asked questions and answers.

INTRODUCTION

What iskarst? Cons stent with thedefinition of karstinthe
HRS, The Hazard Ranking System Guidance Manual?
defineskarst as:

A kind of terrain with characteristics of relief and
drainage arisng from a high degree of rock
solubility. Themgjority of karst conditionsoccurin
limestonearess, but karst may also occur inareasof
dolomite, gypsum, or sat deposits Features
associated with karst terrain may include irregular
topography, abrupt ridges, sinkholes, caverns,
abundant springs, disappearing streams, and the
lack of awell-devel oped surfacedrainagesystemof
tributariesand streams. Karst aguifersgenerdly are
associated with karst terrain on the surface. Karst
aquifersat depth may not be associated with karst
terrain.

Karg aguifers and karst terrain are formed by dissolution
of certaintypesof rocksby ground water andrain. Where
extensive dissolution has occurred (mature karst), ground
water flow isdominated by conduitsthat act astributaries
to cave streams. Subterranean openingsin karst rangein

size from minute voids to large caverns. Ground water
flow velocitiesare potentially very high, and contaminants

in karst can travel long distances with little dilution in
comparison to contaminants in granular porous media
aquifers.

In the United States, karst is most commonly found in the
midwest, eastern, southern, and mountain states, but small
pockets of karst can be found in dmost every state in the
Nation.® The presence of akarst aquifer underneath asite
must be based on site-pecific information.

Inthescoring of karst aquifersinthe ground water pathway
and the ground water to surface water component of the
surfacewater pathway, the HRS accountsfor differencesin
thefate and transport of hazardous substancesby assigning
higher factor values if karst aquifers are present under the
dte. Karst isevauated differently for several HRSfactors
in these pathways.

IDENTIFYING KARST FOR SCORING PURPOSES

To score the ground water pathway or ground water to
surface water component of the surface water pathway, the
presence of karst conditions underlying any portion of the
sources should generally be documented using Site-specific
information. The Hazard Ranking System Guidance
Manual suggests that the site evauator:

1. Use geologic maps and other readily available
information to determine if karst features are expected
within 4 miles of the te. If akarst formation isidentified




within the target distance limit (TDL), continue with the
following steps.

2. Compile the available site-specific evidence that
indicates the presence of karst. Such information can be
obtai ned fromtopographicmaps, aerid photographs, maps
of caves, and visual observeations.

3. Estimate the lateral extent of karst. Based on the
distribution of the karst features within the formation, use
professiond judgement to delineste laterally the aress
containing karst features.  Documentation of karst
underlying a source may include, but is not limited to:

* A drilling or boring log from on-dte wdls that
indicates voids beneath the source, illustrated by a
lithologiclog, lossof drill mud, or intermittent plunges
of thedrill bit into solution cavities.

» Surficid features of karst terrain, such asasink hole,
are evident on the site.

» Featuresof karst terrain are extensive surrounding the
dte, within the target distance limit, and indicate the
karst formation extends benegth the site.

4. Edimate the thickness of karst. As an initia
determination, the depth and thickness of the formation(s)
containing the karst features should be evaluated.
Indications of depth and thickness may be available from
well log data, scientific literature, or other information
compiled during the evaluation of aguifer boundaries.

5. Define the aquifer boundaries for karst aquifers. To
identify karst aquifer boundaries, start with geol ogic maps
and information compiled during the identification and
definition of aquifers. Based onthisinformation, compile
a ligt of geologic materias and/or formations that are
known to contain karst features.

6. Identify wells that draw drinking water from a karst
aquifer that underlies sources at the site. Thesedrinking
water wellsqudify for special considerationwhen scoring
potential contamination.

The steps provided in The Hazard Ranking System
GuidanceManual alow theuseof professiona judgement
inidentifying and evaluating karst aquifers. Therationale
for evauating akarst aquifer should be supported by site-
specific and regiona geologic references.

SPECIFICCONSIDERATIONSOFKARST INTHE
HRS

The factors that are potentially impacted when karst is
present are listed in Exhibit 1. The following discussion
summarizes how the affected factor values are adjusted
when kargt is present.

EXHIBIT 1
HRS GROUND WATER PATHWAY
FACTORS EVALUATED
DIFFERENTLY
FOR KARST
Evaluate
Ground Water d
Pathway Differentl
y
Likelihood of Release
Observed Release No
Potential to Release YES
Containment No
Net Precipitation No
Depth to Aquifer YES
Travel Time YES
Waste Characteristics
Toxicity No
Mobility YES
Hazardous Waste Quantity No
Targets
Nearest Well YES
Population YES
Resources No
Wellhead Protection Area No

Likelihood of Release
The adjustmentsin thelikelihood of releaseto the potential
toreleasefactor va ue show that contaminantsmoverapidly
through akarst aquifer.

Depth to Aquifer
In evaluating the depth to aquifer factor value for a site

locatedinkarst terrain, assign athicknessof Ofeet toakarst
aquifer that underlies any portion of the sources at the site.

Travel Time

The HRS gives speciad consideration in the travel time
factor value by gating that “[if], for the interva being
evauated, al layersthat underlie aportion of the sourcesat
thesitearekarst assignavalueof 35.”* If theentireinterval



is not kardt, continue the evaluation for the “Other Than
Kard” layers. Assgnathicknessof Ofeettoakarst layer
that underlies any portion of the sources at the site.

Wagte Characterigtics

Theadjustment to thewaste characteristicsmohility factor
vaue showsthat contaminants may move morerapidly in
solution channels, or other karst features, than through a
non-karst aquifer.

Mohility

The Superfund Chemical Data Matrix* (SCDM) gives
mobility values for chemicas in karst and non-karst
settings. Usethe value givenin the"karst" column if the
entireinterval from asource a the siteto theaquifer being
evduatediskarst. If karstispresentintheinterval, but the
entireinterval isnot karst, use"non-karst" valuesgivenin
SCDM.

WhenusingHRS Table 3-8to assignamohility factor, use
the digtribution coefficient category "karst" if the entire
interval from a source at the ste to the aquifer being
evduatediskarst. If karstispresentintheinterval, but the
entireinterval isnot karst, use"non-karst" valuesgivenin
the table.

Targets

Adjustments in the evaluation of targets show that the
individuals drinking water from a karst aquifer can be
exposedto higher concentrati onsof contaminantsthanthey
would beif they were drinking from other aguifer types.

Nesrest Well

If none of thetarget drinking water wellsissubject tolevel
| or level |1 concentrationsfor theaguifer and if one of the
target aquifer isakarst aquifer that underliesany portion of
the sources at the siteand if any well drawsdrinking water
fromthiskarst aguifer withinthe TDL, assignavaueof 20
for the nearest well factor for the aquifer.

Population
For potentialy contaminated drinking water populations,

usethe"Kargt" portionof HRSTable3-12toassignvalues
only for that portion of the target population served by
pointsof withdrawad of drinkingwater fromakarst aquifer
that underlies any portion of the sources a the dte.
Continue the evaluation with use of "Other Than Karst"
valuesfrom HRS Table 3-12, applied to the remainder of
the target drinking water population.

QUESTIONS AND ANSWERS

Q: Aresurficial featuresof karst, suchassinkhales, springs,
and disappearing streams, necessary to establish the
presence of an underlying karst aquifer?

A: No. A kargt aquifer may exist at such a depth that
surface features do not exist. Consderation of an
aquifer as karst does not require surface features.

Q: Aresurficid featuresof karst sufficient to document the
existence of a karst aquifer if found at or very near a
source?

A: Usually. Although these features may be absent in the
caseof karst existing at depth, the presence of sinkholes
and other surficial features is indicative of karst.
However, in the western United Sates, lava tubes,
fissures, open sinkhol es, and caves have been formed by
extrusion of the ill-liquid portion of cooling lava.
Thesesurfacefeaturesmay bear aresemblancetokar<t.
"Snkholes" inlavagenerallylackthesymmetry of those
developed in solution terrain.

Q: Cananon-karst areariddled with mining shaftsor lava
tubes be evaluated as karst?

A: No. These features may, however, be adequate to
document aquifer interconnection, which may leadtoa
higher site score.

Q: Does the presence of a limestone aquifer necessarily
mean that the aquifer iskarst?

A: No. The area must either show surficial karst
expression or the aquifer must have karst features.

Q: Cantheexistenceof akarst formationlying betweentwo
non-karst formations be used to document
interconnection between the aquifers above and below
thekarst layer?

A: Not necessarily. It till should be shown that the
hydraulic conductivities are less than two orders of
magnitude between each formation. For example, karst
features can actually channel water horizontally and
stop vertical migration.

Q: When some of the individuals within the TDL are
obtaining water from a surficia karst portion of an
aquifer, but others are obtaining water from anon-karst
portion, how are the targets eval uated?



A: The two sets of targets are evaluated separately and

then added together. Use the karst portion of HRS
Table 3-12 to assign values for the population that
obtains water from an digible karst aquifer. The
remaining non-karst water-drawing population is
assgned avaluefromthe" other thankarst" portion of
HRSTable3-12. Thesevaluesarethenassignedtothe
potential contamination formula in HRS section
3322

. A kargt aguifer found 2.1 miles away from asourceis
provento beinterconnected with an aquifer underlying
the source. Can the aquifer benesth the site be
evaluated as karst? What if the interconnected karst
aquifer isfound 1.5 milesfrom a source?

. At greater than 2 miles, interconnectionisnot usedin
scoring a Ste, so digtant karst formations are not
relevant to Site evaluation. At less than 2 miles, an
interconnected karst aquifer that is used for drinking
water is evaluated as karst only if that karst aquifer
underlies a source on the site.
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