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Summary 

 

 Being proactive is critical about evaluating water resources prior to a gas shale play. 

 If not in place, form a regional water resources committee and a water/energy group. 

 Be flexible and adaptive as you work to protect public water resources and work with industry. 

 Work with state authorities, but take action where they cannot. 

 Relationships built above will really help if your community is faced with water shortages (drought).  
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Introduction

 Oil and gas booms

 Haynesville shale gas boom 

 Resilience and adaptive water management

 The Haynesville Model and results/resilience

 Tsunami of fear and ignorance

 Just the facts… Do we need a “new normal 

for peer review?”

 Is a “Rational Middle” possible?



Oil and Gas Booms – Public opinion of this 

natural resource was different in the past

Circa 1924



Louisiana Haynesville Shale Boom – 2007-2012

2042 

Producing 

Wells

Estimated

$26.6 Billion

Well costs

Source: LADNR



Oil and Gas Boom Cycles



August 13, 2012

LA - 13 rigs

TX - 11 rigs

LOGA, 2012



Resilience

“The capacity of a system

to experience shocks while retaining 

essentially the same function,

structure, feedbacks, and therefore identity.”

Adaptive Water Resources Management



Adaptive Capacity

“is the capacity of a system to adapt if the 

environment where the system exists is changing.”

• the ability of institutions and networks to learn, and 

store knowledge and experience

• creative flexibility in decision making and problem 

solving

• the existence of power structures that are responsive 

and consider the needs of all stakeholders. 

Adaptive capacity is determined by :

Adaptive Water Resources Management

http://en.wikipedia.org/wiki/Institutions
http://en.wikipedia.org/wiki/Social_network
http://en.wikipedia.org/wiki/Learning
http://en.wikipedia.org/wiki/Knowledge
http://en.wikipedia.org/wiki/Social_network
http://en.wikipedia.org/wiki/Creativity
http://en.wikipedia.org/wiki/Creativity
http://en.wikipedia.org/wiki/Decision_making
http://en.wikipedia.org/wiki/Problem_solving
http://en.wikipedia.org/wiki/Problem_solving
http://en.wikipedia.org/wiki/Political_power
http://en.wikipedia.org/wiki/Need
http://en.wikipedia.org/wiki/Project_stakeholder


Paradoxes of Management

“There have been many puzzling, paradoxical, 

failures of management of renewable resources”

(adapted by P. Bunnell, 2002 from C. S. Holling, L. H. Gunderson and D. Ludwig, 2002) 

• Sustainable designs driven by conservation interests can 

ignore the needs for a kind of economic development that 

emphasize synergy, human ingenuity, enterprise and flexibility.

• Those driven by economic and industrial interests can act as 

if the uncertainty of nature can be replaced with human 

engineering and management controls, or ignored altogether 
in deference to market dynamics.

• Those driven by social interests often presume that nature or 

a larger world present no limits to the imagination and initiative

of local groups.

Adaptive Water Resources Management



Paradoxes of Management

“There have been many puzzling, paradoxical, 

failures of management of renewable resources”

(adapted by P. Bunnell, 2002 from C. S. Holling, L. H. Gunderson and D. Ludwig, 2002) 

• Sustainable designs driven by conservation interests can 

ignore the needs for a kind of economic development that 

emphasize synergy, human ingenuity, enterprise and flexibility.

• Those driven by economic and industrial interests can act as 

if the uncertainty of nature can be replaced with human 

engineering and management controls, or ignored altogether 
in deference to market dynamics.

• Those driven by social interests often presume that nature or 

a larger world present no limits to the imagination and initiative

of local groups.

Adaptive Water Resources Management



Adaptive Water 

Resources 

Management

Influence

Red River 

Education & 

Research Park

What 

have we 

learned?

Red River 

Watershed 

Management 

Institute

The Haynesville Model 



Adaptive Water 

Resources 

Management

Red River 

Education & 

Research Park

What 

have we 

learned?

The Haynesville Model 



Evolving Community-based Nature Education & Research 

Park Model (Red River Education & Research Park)

An adaptive model - Based on "Sense of Place" institution building

The Institute and the 

Park have been 

developed as flexible 

institutions, from the 

start, solving real-

world problems by 

constantly adapting

Hollings 

Adaptive 

cycles

The Haynesville Model 



Magnetic 

Resonance 

Imaging Log 

(MRIL)

Red River 

Alluvial Aquifer

Wilcox 

Aquifer

LSUS 001 Monitoring Well Project - Wilcox/Alluvial Aquifer

Halliburton Logging Well

LSUS Red River Watershed 

Management Institute

LSUS Research Park

Research

Industry/University 

Partnership



Using a suite of borehole logs to 

evaluate Red River Alluvial Aquifer & 

Carrizo-Wilcox Aquifer (Dan Buller, 

Halliburton Global Advisory 

Unconventional Reservoir Optimization) 

LSUS students using Geoprobe to 

develop monitoring well in Red 

River Alluvial Aquifer

Red River Education & Research Park

“Not scared of dirt,

willing to work”
LSUS Red River Watershed 

Management Institute



Using a suite of borehole logs to 

evaluate Red River Alluvial Aquifer & 

Carrizo-Wilcox Aquifer (Dan Buller, 

Halliburton Global Advisory 

Unconventional Reservoir Optimization) 

LSUS students using Geoprobe to 

develop monitoring well in Red 

River Alluvial Aquifer

Red River Education & Research Park

“Not scared of dirt,

willing to work”
LSUS Red River Watershed 

Management Institute

Phase I – Basic Water 

Sampling & Monitoring 

Instrumentation is Complete



SHELF: Surface water, Hydrogeology, 

Energy, Laboratory Field site

A Water- Energy Floodplain Field Laboratory

Phase 2 Involves the installation of additional 

monitoring equipment across transects of wells in 

the park. The placement of Aqua Troll Data 

loggers and Level Troll data loggers will allow us 

to collect water level and with the Aqua Trolls 

water quality data as well. This will provide a 

more complete profile of the Red River Alluvial 

Aquifer by allowing data collection at timed 

intervals and river to riparian wetlands to “upland.” 

Support and advice from Shell Oil. 

The Haynesville Model 
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Adaptive Water 

Resources 

Management

Established prior 

to Haynesville 

Shale Play

The Haynesville Model 



The Committee was formed by the Caddo Parish President, a concerned 

citizen & Director of the RRWMI.  As WRCNL evolved, more issues arose, & 

it became more flexible & adapted to solve new challenges.

Water Resources Committee of 
Northwest Louisiana Watershed Based 

Volunteer Committee

A Self-organizing Institution

The Haynesville Model 
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After drastic drop, water level appeared to be rebounding 
as operators voluntarily began to switch to mostly surface 

water for hydraulic fracturing

Tell me and I forget. Teach me and I remember. 
Involve me and I learn.  Benjamin Franklin

South Camp

250

252

254

256

258

J A S O D J F M A M J J A S N J F A M J

Month

W
a
te

r 
L

e
v
e
l 

(f
t)

20102008

Caddo Parish/LSUS GW Monitoring

Summer
Winter-Spring

Alarm raised GW frac source

This monitoring well 

was located near the 

early Haynesville 

producers.

The Parish, Office of 

Conservation and the 

Operators were shown 

the groundwater 

monitoring well levels

Hanson and Lewis , 2010
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Management

The Haynesville Model 



Adaptive Water 

Resources 

Management

The Haynesville Model 



Water Energy Working Group – Meeting at LSU Shreveport
WG became more flexible & adapted to issues before or as they arose

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

The Haynesville Model 



Water Energy Working Group – Meeting at LSU Shreveport
WG became more flexible & adapted to issues before or as they arose

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

Early on & on a voluntary basis, most Haynesville 

operators reduced  their use of groundwater

Participants:

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 , JW, Exco, 

Shell,  El Paso, Titanium Env. , Louisiana Oil & Gas 

Assoc., Red River Pump,  Impact Energy Services,  

Water Resources Committee of Northwest Louisiana,  

International Paper  Company, Mansfield & The Times 

Shreveport

The Haynesville Model 



● Building location, roads

● Drilling

● Completion

● Production

● Reclamation

BMP’s must be utilized throughout the 

Life Cycle of the well

Critical Solutions to protect our 

water resources

Water Energy Working Group



Water level flattened during summer 2009 and hydrograph 
appeared to return to a normal level with peak in Winter-
Spring 2010 in this area of heavy drilling & hydraulic 
fracturing 

Tell me and I forget. Teach me and I remember. 
Involve me and I learn.  Benjamin Franklin

South Camp

250

252

254

256

258

J A S O D J F M A M J J A S N J F A M J

Month

W
a
te

r 
L

e
v
e
l 

(f
t)

20102008

Caddo Parish/LSUS GW Monitoring

Summer Summer

1st meeting 

Water/Energy WG

Winter-Spring
Winter-Spring

Alarm raised - GW frac source

Hanson and Lewis , 2010
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RESULTS!

Shale Gas 

operators 

shift to 

surface water



The Energy Institute, University of Texas Report



One week before a Groundwater 

Emergency was declared, the 

water levels were checked again

Mayo Road well had 

declined another  5.6 feet

After Groundwater 

Emergency Declaration was 

in place for 3 weeks, water 

levels were checked again. 

The Mayo Road well water 

level had risen 3.7 feet!

2011 Drought

Water level 

dropped 34 ft. 

in 3 yrs.



April 29, 2012 Water Level

The Louisiana DNR Groundwater Emergency 

Declaration is still in place (May 2012)



Potential Groundwater Contamination
(Reality vs Perception)

Activists & some scientists are asserting that there 

has been groundwater contamination…

 Caused by shale gas Hydraulic Fracturing?

 Could the problem be landscape change? NIMBY?

 The desire to stop the use of fossil fuels? GHG’s?
- Slow development of alternate energy sources?

 Industry has a bad reputation?

 The public deserves the facts!



16 Expert Participants

Water Research Foundation Hydraulic Fracturing Expert 2010 

Workshop - Baltimore, Maryland (Fall 2010) 

Baltimore, Maryland



Water Research Foundation Hydraulic Fracturing 

Expert Workshop, Baltimore, Maryland



Water Research Foundation Hydraulic Fracturing 

Expert Workshop, Baltimore, Maryland

All Sides of the Hydraulic 

Fracturing Issue Must 

Recognize & Utilize The 

Best Science & 

Technology Available



Subsurface Session - Kevin Fisher (seated) now with Flotek, Dr. Seth 

Guikema standing (Johns Hopkins Risk Engineering)

Water Research Foundation Hydraulic Fracturing 

Expert Workshop



. Geologic discontinuities, such as joints, faults, and bedding planes, can 

significantly affect the overall geometry of hydraulic planes, can significantly 

affect the overall geometry of hydraulic fractures. This can occur by arresting 

the growth of the fracture, increasing fluid leakoff, hindering proppant 

transport, and enhancing the creation of multiple fractures.

Mineback - Physical excavation of the rock 

to observe the fracture directly)

Warpinski & Teufell, 1987



. Geologic discontinuities, such as joints, faults, and bedding planes, can 

significantly affect the overall geometry of hydraulic planes, can significantly 

affect the overall geometry of hydraulic fractures. This can occur by arresting 

the growth of the fracture, increasing fluid leakoff, hindering proppant 

transport, and enhancing the creation of multiple fractures.

Mineback - Physical excavation of the rock 

to observe the fracture directly)

Warpinski & Teufell, 1987

This DOE Research is an 

Excellent Educational Tool to 

Inform the Public, Local Officials, 

NGO’s and the Ever-Growing List 

of Government 

Committees/Studies 

Investigating Hydraulic 

Fracturing Operations



Tsunami of Fear & Ignorance!

REMI MAYNEGRE, 2011To be absolutely clear, I am in no way making light of the horrendous 

earthquake and tsunami that occurred in Japan on March 21st 2011



Inaccurate Representations of Hydraulic 

Fracturing (HF) and Groundwater

http://today.uconn.edu/wp-content/uploads/2011/12/fracking.jpg

Idealized cross section of horizontal drilling and creation of fractures 

(fracing) for increasing oil and gas recovery. 

What is wrong with 

this diagram?



Inaccurate Representations of Hydraulic 

Fracturing (HF) and Groundwater

http://today.uconn.edu/wp-content/uploads/2011/12/fracking.jpg

Idealized cross section of horizontal drilling and creation of fractures 

(fracking) for increasing oil and gas recovery. 

What is wrong with 

this diagram?

SCALE!



Landscape Change – Gas Field in East Texas

Gary  M. Hanson, 2012

Most of these well pads are not 

Haynesville Shale horizontal 

wells, but are shallower Cotton 

Valley wells drilled vertically.  

Horizontal Haynesville wells 

typically need only a 7-11 acre 

pad sites to drill and complete 

multiple wells.

Unfortunately many anti-

fracing  blog sites show 

images of these older high-

density drilled fields as a bad 

example of what shale 

drilling (low density) will look 

like in their area.



The FearThe Fear

“breast cancer rates rose in a 

region with heavy gas drilling” 

Josh Fox, The Sky is Pink



The FearThe Facts



The FearThe Facts



Responsibility of scientists to accurately inform 

the public – Facts not Fear



Responsibility of scientists to accurately inform 

the public – Facts not Fear



Responsibility of scientists to accurately inform 

the public – Facts not Fear None of Duke water 

samples were indicative 

of a  Marcellus shale 

gas source 



We need a “new normal” in 

peer review – Oil & Gas 

industry professionals must 

be in the mix



Industry presents more facts to show HF does 

not reach groundwater zones.



Industry presents more facts to show HF does not 

reach groundwater zones. More Research…



Hydraulic  Fracturing : 

How Far Can They Go 

Richard Davies et al, 2012

“Based on these empirical 

data, the probability of a 

stimulated and a natural 

fracture extending > 350 m 

is ~1% and ~33% 

respectively” 

After Fisher and Warpinski, 2012



Ground Water©2012,National GroundWater Association.

doi: 10.1111/j.1745-6584.2012.00933.x

Again, We need a “new 

normal” in peer review – Oil 

& Gas industry professionals 

must be in the mix



Assertions from article 

by T. Meyers paper 

published in 

Ground Water 



“Groundwater in the eastern United States could be contaminated by the natural gas 

extraction process known as hydraulic fracturing, or fracking, after a decade or less, 

far less time than the thousands of years proponents of the mining technique claim.

The Marcellus shale, a rock formation running from New York to Pennsylvania and parts of 

Ohio and Virginia, contains large amounts of natural gas and is located close to the energy 

hungry East Coast. To release the gas engineers have to shatter the rock with millions of 

gallons of high pressure water, sand and toxic chemicals like benzene.

In a controversial computer simulation, however, hydrologist Tom Myers suggested that 

the rock is more permeable than earlier studies predicted and that, once fractured, the rock 

allows the toxic fracking liquid to percolate upwards.”

Huge Knowledge Gap!



Groundwater
(Few hundreds 

to 1000 feet)

Realms of Expertise Today – When it comes to 

drilling & completing an oil & gas well…

Surface

Subsurface
(thousands 

of feet)

Petroleum 

Geology 

Petroleum 

Engineering

Hydrology

Multidisciplinary



Groundwater
(Few hundreds 

to 1000 feet)

Realms of Expertise Today – When it comes to 

drilling & completing an oil & gas well…

Surface

Subsurface
(thousands 

of feet)

Petroleum 

Geology 

Petroleum 

Engineering

Hydrology

Interdisciplinary (Petroleum Geologists & Engineers)

Gary Hanson, 2011 



Realms of Expertise – Where we need to get to!

To solve these issues pertaining to potential drinking 

water risks & petroleum drilling & completion we need 

not just interdisciplinary but…

Gary Hanson, 2011 



…Transdisciplinary 

Inquiry & peer 

review of papers

Gary Hanson & Sam Chan, 2012  



TRUTHLAND  MOVIE



First panel discussion, 

Shreveport, Louisiana

Gregory Kallenberg (Acclaimed 

Haynesville Documentary) 

& Shell  Oil



First panel discussion, 

Shreveport, Louisiana

Gregory Kallenberg (Acclaimed 

Haynesville Documentary) 

& Shell  Oil





The need to develop water efficient and 

disruptive energy technologies

?



Summary

• Being proactive about evaluating water resources 

prior to a gas shale play is critical

• If not in place, form a regional water resources 

committee & a water/energy group

• Be flexible and adaptive as you work to protect  

public water resources and work with industry

• Work with state authorities, but take action where 

they cannot 

• Relationships built above will really help if your 

community is faced with water shortages (drought)

Community Leaders 

& Neutral Entity



Acknowledgements:

US EPA Region 6

City of Shreveport

Anderson Family

EXCO Resources

Shell, Chesapeake, EnCana, Petrohawk

AEP SWEPCO

Halliburton, Pinnacle

Louisiana Dept. of Natural Resources

The Parishes of Caddo, DeSoto, Bossier & 

Webster, Sabine River Authority & Red River 

Waterway Commission

Members of the Water Energy Working Group

LSU Shreveport & LSU System 

Environmental Dynamics Program UARK



Questions?


