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LSU system board
approves new
institute at LSUS:,

By Melody Brumble
The Times

LSU-Shreveport could be-
come the leading expert in the
Red River Basin because of a
special program approved Fri-
day by the LSU Board of Su-
pervisors.

The Red River Watershed
Management Institute will

study water quality in the Red ;

River Basin, which stretches
from West Texas to the Mis-
sissippi River. Studies will in-
volve LSUS faculty and stu-
dents and could lead to new
classes and majors.

Hands-on work will be con-
ducted at C. Bickham Dickson :

Park, which LSUS manages
for the City of Shreveport.

“We want this to be recog-
nized as the primary resource
for all Red River Basin stud-
ies," LSUS Chancellor Vince
Marsald said.

The institute will be funded
with grant money — $1.1 mil-
lion has been received so far

— and private donatlone
LSUS officials didn’t ask the
LSU System board for money.
Initial studies will focus on an
oxbow lake in the park. The
lake once was
part of ‘the
Red River and
still has chan-
nels leading
to the river,|
institute  di-'
rector Gary
Hanson said.
Eventually,
- _people will be
able to view a Web site con-
taining data from the lake. Au-
tomatic monitoring equipment
will update the information as
people: ‘watch, Hanson said.
The site also will provide
hands-on experiences for stu-
dents.
. “I plan to take my students
out to the site,” Hanson said.
“They will determine the ex-
tent of the lake, water quality,
the flow of the river and its in-
terchange with the lake.”

The Times, 2000
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Evolving Community-based Nature Education & Research
Park Model (Red River Education & Research Park)
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An adaptive model - Based on "Sense of Place" institution building



LSUS Red River Watershed Management Institute
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Local Elementary School Children Visiting SWAMP
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Surface Water Analysis & Monitoring Platform



LSUS 001 Monitoring Well Project - Wilcox/Alluvial Aquifer
LSUS Research Park
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Red River Education & Research Park

Using a suite of borehole logs to
evaluate Red River Alluvial Aquifer
& Carrizo-Wilcox Aquifer

LSUS students using Geoprobe to
develop monitoring well in Red
River Alluvial Aquifer

“Not scared of dirt,
willing to work”™



I rsus  Red River Education and Research Park
A Public Park

Long-term Surface Water Manitoring Equipment
Ground Water Monitaring Well {Red River Alluvial)

Ground Water Monitoring Well {Camizo-Wilcax,
Caddo Parigh Coop. Project)

Ground Water Monitoring Well {Carrizo-Wilcax)
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Surface Water Monitaring Site
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Bat Cave Red River Watershed Management Institute
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You Have Seen the Park
Model
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Institute Model
A Watershed Approach

Community

LSUS
Red River
Watershed
Management Institute

Local, State &
Federal Agencies

University

A NEUTRAL ENTITY



A Watershed Approach

A LOCAL WATER
RESOURCES COMMITTEE

COMMUNITY

LSUS
RED RIVER
WATERSHED

Caddo Parish
Water
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Cominittes MANAGEMENT
INSTITUTE
LOCAL, STATE (RRWMI)
& FEDERAL UNIVERSITY

AGENCIES

A NEUTRAL ENTITY



CADDO PARISH COMMITTEE EVOLVED INTO A REGIONAL
“WATER RESOURCES COMMITTEE OF NW LOUISIANA”
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Water Resources Committee of Northwest Louisiana
Watershed Based - Volunteer Committee

'Self-organizing Institution

5" : , '_

The Committee was formed by the Caddo Parish President, a concerned
citizen & Director of the RRWMI. WRCNL evolved, more issues arose, & it
became more flexible & adapted to solve new challenges.




Watersheds in
Northwest Louisiana
Overlying Haynesville

Shale Play

Sabine River
Watershed

o
Red River

Watershed

Sabine River Authority
(Member)

Tk Blpared

Water Resources Committee
of Northwest Louisiana
(WRCNL)

LSUS Red River Watershed
Management Institute




Long Term Consequences of Excessive Groundwater Withdrawal
Potentiometric Surface of Carrizo-Wilcox Aquifer
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To most folks... where THEIR water comes
from may be a mystery...
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Water is a cultural issue - More than just a commodity

The world’s first over water
oil well was completed in

| | Caddo Lake in 191l. The Ferry
Lake No. 1 was erected by
Gulf Refining Co. The well

bottomed at 2185 feet and
produced 450 barrels per day.
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Parishes Overlying Carrizo-Wilcox Aquifer
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Generalized Geologic Cross-section
Northwest Louisiana
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LSUS Red River Watershed
Management Institute




iy CADDO PARISH / LSUS
- 'MONITORING WELL PROJECT

Red River Watershed Management Institute
LSU Shreveport

Caddo Parish/ LSUS
Carrizo-Wilcox
Monitoring Well
Project

Monitoring Well Sites

Walter Jacobs Park

Hannah'’s Park

Mayo Road

Keithville

Springridge

Phase Il Wells drilled in 2010
Phase | wells were

collecting data prior to
the Haynesville Boom



LSUS/Caddo Parish Carrizo-Wilcox Monitoring
Well Project

M. |

Walter B. Jacobs Memorial Park.
LSUS students were involved in all
phases of mapping, planning, drilling
& development of the monitoring
wells in the joint project.

Drilling of the project’s first
groundwater monitoring well at
Walter B. Jacobs Memorial Park.
LSUS students observe drilling
operations.

LSUS Red River Watershed
Management Institute



LSUS Students Touring an EnCana Operated
Haynesville Rig




Structure Map — Top of Cotton Valley Group
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Haynesville Shale Gas
Discovered in Northwest
Louisiana - 2008

Haynesville Top Drive Rig
Drilling On Left & Adjacent

Well Undergoing Hydraulic
Fracture Stimulation (right)

Frac job underway
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[ Lsus

Water Sources for Haynesville Play

> Groundwater

» Carrizo-Wilcox Aquifer
» Initially the main source for fracing

At the start of Haynesville boom, many
operators did not fully appreciate
Louisiana’s groundwater regulations

LSUS Red River Watershed
Mangement Institute
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Caddo Parish/LSUS GW Monitoring

Keithville Compactor
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Caddo Parish/LSUS GW Monitoring
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Water level appeared to be dropping rapidly in this
area of heavy drilling & hydraulic fracturing

Hanson et al, 2010




Alternative Water Sources -

Red River Alluvial Aquifer
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Non-Potable - Yields up to 1600 gallons/minute



Alternative Water Sources — South Caddo, Desoto

Surface Water
Smithport Lake Red River

Toledo Bend Reservoir Sabine River

LSUS Red River Watershed
Management Institute



Alternate Water Sources for Frac Water - Ponds

Landowners hope ponds|
suck in rilling dollars
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Industry built ponds



Water Wars - Ponds started to dry up
© WARK ANDERSON, ALL RIGHTS gESERVED  WAWANDERTOONS CoM

“I'm looking for something in a small pond.”




Shifting the gas industry from
groundwater to surface water

First attempts to acquire permission to set up
withdrawal sites on the Red River were met with
long delays and apparent inaction by the US
Corps of Engineers.

Eventually, the Red River Watershed
Management Institute joined with the Red River
Waterway Commission and organized a meeting
between the Corps and some of the natural gas
operators at LSUS.
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CLOSE COORDINATION BETWEEN WATER ENERGY
WORKING GROUP & OFFICE OF CONSERVATION
HAS BEEN CRITICAL FOR SUCCESS
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Water Energy Working Group — Meeting at LSU Shreveport
WG became more flexible & adapted to issues before or as they arose

T ——

Participﬁ V4

US Army Corps of Engineers Vicksburg (USACE)

Red River Waterway Commission, LAF&WS, LADEQ

Red River Watershed Management Institute (LSUS)

Red River Valley Assoc., Sabine River Authority, Caddo
Levee District, Bossier Levee District, La DOTD, U.S. Fish
& Wildlife Service, Chesapeake , Questar, EnCana,
Petrohawk, Camterra , J&W, Exco, Shell, ElLPaso,
Louisiana Oiland Gas Association, Red River Pump,
Impact Energy.Services, Water Resources Committee of
Noerthwest Louisiana, International Paper Company

Co-chairs: Directors of Red River Watershed Management
Institute & Red River Waterway Commission




From Groundwater to Surface Water
Learning to Deal with the Haynesville Boom

Self-Organizing

» The Working Group was formed to assist operators gain access
to the Red River as a frac water source in lieu of stressed
groundwater aquifer.

» Like other regulatory entities experiencing the incredibly rapid
development of the Haynesville, USACE was suddenly
confronted with unique water related issues (sent 8 managers!)

» In order to gain access to river sites for water withdrawal, USACE
determined that a Section 10 permit was required (does not
give permission to take water).

» Although Louisiana had previously enacted groundwater
legislation, at the time there was no surface water legislation.



From Groundwater to Surface - Results

A second meeting was called about a month later to provide the
Corps with estimated future withdrawal rates/volumes and to
finalize a protocol for permit submission. Just prior to the
meeting, Chesapeake was issued the first permit. After this
meeting 20 more permits were issued to several other

operators.

US Army Corps
of Engineers®

Access to Red River!

LSUS Red River Watershed
Management Institute




From Groundwater to Surface Water
Water Energy Working Group

Third Meeting - Resilience

» The third meeting was called because, operators were told
permits were being held up by US Fish and Wildlife Service.

» The USF&WS was contacted & a high-level manager attended
our third meeting. He informed the operators that they had to
take measures to protect three threatened or endangered
species in or along the Red River.

» In response, operators developed survey protocols for Earth
Fruit, the Interior Least Tern & developed slotted water intake
manifolds for the Pallid Sturgeon.



Alternative surface water frac sources

EXCO is building an 8 mile pipeline in order to use treated
wastewater from International Paper Co. at Mansfield, La.
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The Times, 2010

12 million gallons/day



This gives DNR a tool for tracking water use

TO:

FROM:

It was during this timeframe, DNR was —
becoming more flexible & proactive.
The Secretary held numerous, lengthy
public meetings throughout the State

SUBJECT: Reporting Requirements for Water Use in E&P Operations
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To promo| After completing an oil or gas well, all operators
ceulaion have to fill out an Office of Conservation Well pation
Fo vty e HiStOry and Work Resume Report Form (WH-1).

———— 1 Now operators also have show their water use on
- «o:| Page 3 of the WH-1.
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Groundwater supply well
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From Groundwater to Surface Water

DNR-Office of Mineral Resources has worked
diligently to develop a surface water use plan

Who owns the surface water?

» Surface water “opinions” were rendered by Attorney General
stating that the state owns all “naturally running water.”

» The AG opinions were used as the basis for enacting surface
water use legislation. Act 955 calls for the establishment of
cooperative endeavor agreements (CEA) in order to withdraw
water from streams or lakes fed by streams.



Haynesville Frac Job - Shreveport

Reducing the use of
groundwater:

How is the voluntary
approach working?

Results?

Source: EnCana, 2010




Haynesville WH-1 Water Volumes by Company

CAMTERRA RESOURCES, INC.

BP AMERICA PRODUCTION COMPANY
BOPCO, L.P.

BEUSA ENERGY, INC.

CHESAPEAKE OPERATING, INC.
COMSTOCK OIL & GAS--LA, LLC

EAGLE OIL & GAS CO.

DIAMOND OIL, LLC

CORONADO ENERGY E & P COMPANY, LLC

CONOCOPHILLIPS COMPANY |

EL PASO E&P COMPANY, L.P.
ENERGEN RESOURCES CORPORATION
ENCORE OPERATING LOUISIANA, LLC
ENCANA OIL & GAS (USA) INC.

EOG RESOURCES, INC.

FRANKS OPERATING COMPANY, L.L.C.
FOREST OIL CORPORATION

EXCO PRODUCTION COMPANY, LP
JAG OPERATING, L.L.C.

INDIGO MINERALS LLC

GOODRICH PETROLEUM COMPANY
KCS RESOURCES, LLC

J-W OPERATING COMPANY

STROUD PETROLEUM, INC.
SOUTHERN STAR OPERATING, INC.
SAMSON CONTOUR ENERGY E&P, LLC
QUESTAR EXPL. AND PROD. CO.
PETROHAWK OPERATING COMPANY
XTO ENERGY INC.

WSF, INC.

TENSAS DELTA EXPL CO, LLC

SWEPI LP

Source: Louisiana
Department of Natural
Resources, 2010

Water Well Usage Data
Surface water 10/1/2009 to 8/20/2010

Chesapeake was 15t to develop a field
water specialist — A new discipline

M Rig Supply Ground Water
M Rig Supply Surface Water
Other Ground Water
Other Surface Water
Frac Supply Ground Water
Frac Supply Surface Water

200 400 600

Millions of Gallons Since Oct. 2009
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Thank you!



