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\What we will cover:

* What is “karst”??
* \What are cave/karst resources?

* Impacts of drilling and production
activities in karst areas

* How does BLM manage these activities?
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What 1s Karst?

Karst is a landform in soluble rock types
(ie. limestone, gypsum) that contains features,

such as:
* sinkholes
e Sinking streams
* resurgences
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Sinkholes

Closed depression: Point source for groundwater
recharge




SInKing Streams

Surface streams
that go underground







Caves

A naturally occurrin
volid inside the earth
large enough to
allow human entry.
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\What are cave and karst resources?

 Biologic

* Hydrologic
e Geologic
 Mineralogic
e Paleontologic

e Cultural

* Scientific/Educational
* Recreational
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HyArologic
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Guadalupe
Escarpment

Sand, Clay

and Gravel
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Hydrologic
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Hy/drologic
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Hydrologic
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(Geologic
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Paleontologic

Gosia Allison
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Impacts of: Drilling
and Production in Karst Areas

e Construction
* Drilling
 Production

e Abandonment
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Potential Impacts
Drilling and Production:

e Lost circulation

e Collapse

o Spills

o Alterations in aquifer recharge and outtlow patterns

e Failure to isolate critical formations

e Contamination of groundwater supplies

o Im@ac_ts on cave ecosystems, wildlife, tourism, and
re,éﬁééﬁbn@.l caye usage
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onstruction
e Groundwater Recharge
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OnStruction
e Collapse




Drlling

e Lost circulation and
collapse
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Production
e Collapse







Drilling/Production
e lllegal fluid dumping




Drlling/Production
e Groundwater Contamination
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How does BIENMIFmanage these activities?

e Detection
* Avoidance
 Mitigation: Best Management Practices




[Detection
* Remote: Maps, GIS, Satellite Images

Idaho, highly

Califemia &
Oregon, best
developed
marble karst
inUS.

New Mexico,

vary large unusual
caves formed by
sulfuric ocid

Alaska, caves largest flowing

r-
sant palsoniological
and archeological
avidence of dry
land connection to
Asio during lce Age

longest and

deepest lava tube

New York,

glociol sediments
preserved in caves
a

nd sinkholes

Kentucky, wodd’s
longest cave

Tennesses, state
with mast caves

‘Missouri & Arkansas,
rore endongered
blind cove fish

productive
S, Aquifer

Carbonate Rocks [l Exposed

Bimestore, dokomie, Burled (undar 10 30 200 fr.
) {310 €0 m] of non-corbanatasy

Evaporite Rocks Exposed
(gypsum, halite) Buried (undsr 10 1o 200 fr.
13 fo 60 m] of non-avoporites)

Volcanic

Unconsclidated materal




Detection

e Remote:
Maps —

Known Karst
Features In
the Carlsbad
Field Office



[Detection
* Remote: Maps, GIS, Satellite Images
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Detect
e Remote

Satellite Images

Maps, GIS,




[Detection
* Remote: Maps, GIS, Satellite Images

T. Gregston




[Detection
e Field work: GPS mapping, surface surveys,

and cave surveys
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Detection
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Detection

e Field work: GPS mapping, surface surveys,
and cave surveys
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Detection

e Field work: GPS mapping, surface surveys,
and cave surveys
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[Detection

e Field work: GPS mapping, surface surveys,
and cave surveys
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[Detection
e Fleld work: GPS

mapping and cave surveys
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[Detection
e Field work: GPS mapping and cave surveys




[Detection
* Geophysical: radar, resistivity, and natural potential




[Detection
» Geophysical: radar, resistivity, and natural potential
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Model resistivity with topography
lteration 6 RMS error = 13.2

levation
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Resistivity in Ohm.M
3 Vertical exaggeration in model section display = 1.0 Unit Electrode Spacing = 10.0 M.
= | First electrode is located at 0.0 M.
Last electrode is located at 270.0 M.




[Detection
e Geophysical: seismic




Avordance
e Move
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Avoldance

* Reroute:
-road
-pipeline
-power line




Mitigation: Best Management PractiCes

e Surface

e Downhole

e Abandonment
* Monitoring




Minimize Surface Disturbances

e Smaller locations
e Reduce cut-and-fill




Mimimize Surtace Disturbances

 Multiple well locations
e No blasting




Mimimize Surtace Disturbances

e Closed loop systems
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Conductor Casing
and Cement

Note: drawing Is not to scale!




Surface Hole




Surface Casing Set in
Competant Formation




Casing Cemented
to Surface




Intermediate
Hole







Ooops!
Call BLM!







Intermediate
Casing String

DV Tool and
External Packer
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First Stage
Cement




Second Stage
Cement to Surface
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2nd Intermediate or Production
Casing String




Casing Cemented
to Surface










Liner Cemented
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Abandonment
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Abandonment

e Reclamation




Monitoring

* Pressure tests
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Monitoring
* Dye tracing
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Monitoring
* Dye tracing

CRAWFORD HYDROLOGY LAB * CENTER FOR CAVE AND KARST STUDIES Western Kentucky University

* Hydrogeologists, Geologists, Environmental Scientists * Karst Geophysical Subsurface Investigations Bowling Green, KY 42101
* Karst Groundwater Investigations * Fluorescent Dye Analysis (270) 745-9224

E-mail: caveandkarst@wku.edu

RATORY REPORT SHEE T TINOPAL CBS-X FLUORESCEIN EOSINE FD&C Red #3 RHODAMINEWT ~ SULPHORHODAMINE B
F L l] OR I M E TRI C A M4 L YS Is RES U L TS Fabric Brightening Color Index: Color Index: Color Index: Color Index:

Agent 351 Acid Yellow 73 Acid Red 87 Food Red 14 Acid Red 388 Acid Red 52
Bureau of Land Management Dye Receptor: Dye Receptor: Dye Receptor: Dye Receptor: Dye Receptor: Dye Receptor:

Activated Charcoal Activated Charcoal Activated Charcoal Activated Charcoal Activated Charcoal Activated Charcoal

Ana(vsis requested by: Analysis by: Analysis by: Analysis by: Analysis Analysis by: Analysis by:

Spectrofluorophotometer  Spectrofluorophotometer  Spectrofluorophotometer  Spectrofluoraphatometer  Spectrofluorophotometer  Spectrofluoraphotomeler

CHARCOAL SAMPLES
N FLUORESCEIN Eosine FD&C RED #3 RHODAMINE WT SULPHORHODAMINE B
Conc in ppb Results b Results ppb | Results Conc in ppb

Color Index:

Jim Goodbar

Code Date
Number & Collected Feature Name
QA-ELUENT
QA-FLUORESCEIN
QA-EOSINE OJ
QA-RHODAMINE WT
EL-001-0 Carlsbad Monitoring Well #1
EL-002-0 Jurnigan Spring #1
EL-003-0 | Able East Stock Tank #1
. EL-004-0 02 | Blue Spring #4
EL-006-0 Black River (Beard) BRB-3
QA-ELUENT
QA-FLUORESCEIN
QA-EOSINE 0OJ
QA-RHODAMINE WT
Analyzed by: Chad Martin on 11/8/2006

Comments: Eosine OJ,RWT,FL analysis GS = Grab Sample

Peakfit
Comment




\\/e have coveread:

e Cave and karst terminology
e Cave and karst resources

* Impacts of drilling and production
activities in karst areas

 BLM Best Management Practices:

e = Detection
FALER: _
ifﬂw . - Avoidance

P .- .
e — Mitigation
v ,y S x’v,’ #



10NS

d
)
D
-

@




