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A few simple diagnostic tools can help you
build a loyal customer base

By KAVEH KHORZAD
President, Wet Rock Groundwater Services, LLC

Courtesy of Kaveh Khorzad

Well testing helps properly size a pump for maximum efficiency and capacity.
The test will also help determine the best depth to set the pump,
eliminating the chance of a “dry well.”

During the economic downturn
and housing slowdown, the
drilling of new wells, especially
public supply wells, has taken a
hit. However, over the past two
years, I've noticed an increased

need more water;

They look for the most
economical way to get it;
They inevitably construct a
well during the hottest time of
the year when water is scarcest.

number of well rehabilitation
requests from water utilities,
especially during the summer
months. This trend reinforces
some basic truths about the
water supply industry:

* People always

Improving well performance
Three simple, economical things
can be done to increase water
supply capacity. A contractor
with these diagnostic tools in his

Please see Loyalty, page 6
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Eagle Ford Shale Play
and the Carrizo Aquifer

By DARRELL T. BROWNLOW, Ph.D
Vice President, CEMEX USA

The exploitation of oil and
natural-gas rich shale in South
Texas known as the Eagle Ford
Shale has prompted discussion
of its possible impacts on

the region’s groundwater
resources. Initial research
suggests that (1) there is
enough water to support both
agricultural and mining uses
and (2) the attractive economic
opportunities available to local
landowners easily defends

the use of groundwater

from the Carrizo aquifer

for hydraulic fracturing.

The Eagle Ford Shale is a
geologic formation found at
depths that range between
7,000 and 12,000 feet under
more than a dozen counties in
South Texas, extending some
6,000,000 acres from Webb
County in the southwest to
Gonzales in the northeast. Itis
an emerging shale play, with
promising results reported
by a growing list of oil and
gas producers. Indications
are that a single Eagle Ford

Please see Eagle Ford, page 4
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Dale Felder
Contractors & Drillers

A good year

Boy, where does the time go when
you are busy? Seems just like
yesterday that Leroy was hounding
me for a copy of the president’s
letter for the third quarter edition
of the Fountainhead, and here he
wants another one for the fourth
quarter. Writing is somewhat tough
on us water well contractors, and

it does take a bit of thinking to
figure out how we might say it.

As I write my last president’s
letter, please allow me to express
my sincere thanks to all of you
who have been a part of our
Association as members. The
Boards of Directors of each of the
three divisions have worked very
hard this year. It's been a joy to
be with all of them. They all play
an important role in our lives and
to them, I say thanks a million.

My term as president has been
a pleasurable time, and I look
forward to my year as immediate
past president. I also want to
give a special thanks to Shirley
Casarez who served another
term as president of the Ladies’
Auxiliary and did a marvelous
job. Thanks Shirley! Last, but not
least, thanks to the staff of TGWA.
They do everything to make our
work easier when possible.

As we start a new year in
January at our Annual Convention
& Trade Show in Lubbock, the
Texas Legislature will be underway
in its 82nd Session in Austin. It’s

Please see Felder, page 9

Dan Collins
Manvufacturers & Suppliers

Get Involved
If you're a reader of this portion of
the Fountainhead you'll remember
my June letter with its call for
TGWA members to get involved.
Same plea again here with a slight
twist. Isingled out our involvement
and participation, as an industry,
in groundwater conservation
districts as critically important to
their and our future success.
This time I'm asking for
your involvement in our annual
conference and trade show in
Lubbock. Education is one of,
if not the, primary functions of
your association and there will be
plenty of opportunities to continue
your professional education in
Lubbock. Not only will you have an
opportunity to “git some education”,
you'll have a great opportunity to
educate vendors and distributors.
We’re looking forward to
seeing you in Lubbock.

From the top of the rig

Perspectives of Division Presidents

Ground Water Sdns (/

Annual meeting focuses on
continving education

Drillers, pump installers, and
apprentices: The upcoming annual
convention & trade show is the
perfect opportunity to complete your
continuing education requirements
required to maintain your state
licenses. Courses offered include the
one-hour statutes and rules class, as
well as other classes to improve our
techniques, safety, and profitability.
Drillers and pump installers:
You'll be able to get your required
C.E. hours during the meeting. As
usual, one hour of C.E. credit will
be earned by registering for and
attending the trade show, where
you will also get to see the latest
technology and equipment to make
your work easier and more profitable.
Scientists and engineers:
Complete several CEU’s toward
maintaining your PG and PE
licenses. Class topics will include an
ethics course geared for Engineers,
Geoscientists, and Contractors.
These classes are developed
and scheduled through the efforts
of the Ground Water Science Board
of Directors, and several are taught
each year by current and former GWS
Directors and members. I hope that
you will all take advantage of this
opportunity to not only maintain
your professional licenses, but also
to network with members from
other areas, sharing experiences
and ideas. In this way, we can
continue to improve our industry’s
professionaljgm and profitability.

iyl




TGWA LADIES’ AUXILIARY NOTES

From Shirley ¥Inn Casarez

Official Publication of the
Texas Ground Water Association
221 E. 9th St., Suite 206

Hi, I'm here thinking about our weather which
although unusually warm for this time of year

does not affect or slow down upcoming events. Ausfin, Texas 78701-2510
The holidays are upon us, and that means ARSI © TRl
www.igwa.org

the state convention is just around the corner.

Contractors & Drillers Division
Dale Felder, President

January 26-28 will be here before we know it.

We had a nice turnout for our quarterly meeting in San Ken D. G:lumiIl’:;esidem-Elend
Jason Cadwallader, Vice President
Marcos, and the weather was the best. Our ladies decided that Dennis Kern, Secretary-Treasurer

Raymond Whisenant, Jr., Immediate Past President

we will visit Buddy Holly Blvd and The Micro Brewery for the

. o ) ) Directors-at-Large
“Ladies Day Out,” then stroll to visit various shops, art galleries 2011 2012 2013
and top the afternoon off with a nice lunch. We need to be back L Clork bl PeteBren - Patric (nsarez
Jim Neely Billy Ray Lange  Rusty Gilmore
at the convention center at 3:00 for our “Meet and Greet”. Randy Roberts  Don McElroy - Allen Johnson
Jomes Taylor  Travis Russell ~ Bill Stoner
Please sign up for the “Ladies Day Out.” There will be Robert Wagstaff ~ Mike Pyburn ~ Jerry Browning
goody bags (first come) and cash door prizes. I promise you Chapter Directors
. . Ross D. Smart - Central Texas David Rumbelow - East Texas
will not leave empty handed. Come be apart of our special Terry Lowe - Gulf Coost~ Paul Rhodes - Mid-Coast
. . . . Dehorah Wagstaff - Donald Vaughan -
family. I'm looking forward to seeing everyone in Lubbock. s p:,':ﬁa"dr:/gsl,uu';h Plains
Bobette Neely Naylor - J. Ronald Stanley -
South Texas West Texas

P ith you,
sage g vl o Manufacturers & Suppliers Division

Dan . Collins, President
Randy Lyne, Vice President

. N4 Tom Blake, Secrefary-Treasurer
S Wl@/ A V“./V\/’J Judy Herndon, Immediate Past President

Directors

201 2012 2013

Joe Dobry Ken Howard Don J. Childers
Ronnie Hensley ~ Van Schmuck ~ Robert Lasater
Randy Pfeiffer

Loren Slater, Jr.

Ground Water Science Division
John Waugh, President

([ ]
See you in Lubbock!
u' 'h e 6 4' h u n “ u u I Steve Musick, Vice President
. Sl il
ven Bond, i i
TGWA Annual Convention

Directors
2011 2012 2013

u “ d Tru d e s h ow Bill Klemt William"Bill” Stein  Pat Goodson

Kaveh Khorzad ~ William Gamblin

Janvary 26-28, 2011 Assodation St

Leroy Goodson, Executive Secretary

lubbock Memoriul Ci"i‘ Cenl-er Dean Robhins, Deputy Executive Secretary
Members of the M&S Division will show the latest equipment,

technology and supplies. I_ R P R
Plan to come see and hear a great line-up of
presentations, entertaining events and vendors! Editorial Services:

laura@raunpr.com

o
To register, go to www.tgwa.com Niersing: 512583092




Courtesy of Darrell Brownlow, Ph.D

Eagle Ford, continued from front page

Primary Aquifers to be utilized

in Eagle Ford Shale Oil & Gas
well could net 300,000 - 400,000 Exploration and Development
barrels of oil. If oil stays above

$80 per barrel, the gross revenue

potential of a single well could m.'m_“.:'"'_",'f'f‘,‘"}"""""""' t _
be $24 million to $32 million. et ! H;.GHJ?I;LD ForEnjn f{* : ; ;_ J
The Carrizo Aquifer is the Eh . camizo Aquifer Water * =~ * | 4

primary source of water for

Every acre-foot of water
from the Carrizo used in
hydraulic fracturing has a
gross revenue potential of
about $2,080,000.

Courtesy of Darrell Brownlow, Ph.D
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hydraulic fracturing of the
shale formation to extract oil
and natural gas. The aquifer
is located approximately one 7
mile above the Eagle Ford e 4‘—{‘— =
shale. The thick siliceous

|| Carrizo-Wikcox OWN-DIP

The Eagle Ford Shale Play stretches across 14 counhes in an area of nearly 6,000,000 acres.

sands of the Carrizo yield hlgh Both the high yield Carrizo Aquifer and the low yield Gulf Coast Aquifer are critical in supplying

quality groundwater for thirsty water for the hydraulic fracturing of the Eagle Ford wels.

agricultural interests and a

growing municipal community resting on the edge of the levels of concern.
tast-growing and In discussing this subject,
water-hungry city perspective is important. A
of San Antonio. broad analysis of the number of

Groundwater, potential Eagle Ford wells in the

and specifically the region suggests that as many as
Carrizo Aquifer 20,000 oil and gas wells could
in this region of be drilled across the 6,000,000
Texas, is by law acre Eagle Ford play. It must
managed through be pointed out that this number
local groundwater of wells is highly speculative
conservation given infrastructure limitations
districts. There is and fluctuations in the price of
one exception, and natural gas and oil. However,
that is groundwater ~ assuming 20,000 wells are drilled
used by the oil using 15 acre-feet of water per
industry, the use of well, the corresponding water
which is overseen by  usage would be about 300,000
the Texas Railroad acre-feet over the life of the play
Commission. Current (non oil- and gas-
Historically, the related) withdrawals from
issue of competing the Carrizo Aquifer amount
management to roughly 275,000 acre-
interests has never feet per year. Groundwater

: risen to serious
An Eagle Ford well being drilled Please see Eagle Ford, page 5



Eagle Ford, continued from page 4

management studies by local
groundwater districts and the
Texas Water Development Board
estimate that given this rate of
withdrawal, the Carrizo water
table will decline an average

of 30 feet to 35 feet by 2060.

It is unlikely that pumping
300,000 acre-feet of
Carrizo water for hydraulic
fracturing would have a
significant adverse impact
on water availability for
planned uses.

An additional withdrawal of
300,000 acre-feet for hydraulic
fracturing would represent
slightly more than a single year
of the current 275,000 acre-feet
pumping demand. The oil-
and gas-related withdrawal
would occur across a broad
expanse of the region and over
10-15 year period. Considering
these factors, it is unlikely that
pumping 300,000 acre-feet of
Carrizo water for hydraulic
fracturing would have a
significant adverse impact on
water availability for planned
uses. However, some short-
term localized impacts are
possible, particularly in the
eastern portions of the play
where the primary source of
water would be the lower-
yielding Gulf Coast aquifer.

An economic opportunity

for the region

The economic perspective is also
important. A single Eagle Ford
hydraulic fracturing job requires
approximately 15 acre-feet of
water. Oil company estimates

Typical Eagle Ford Horizontal Well

A Sea Lavel

008L

Hydraulic Fracturing in "Stages”

'

7500°

The Eagle Ford Shale is a geological formation which lies directly beneath the Austin Chalk and
above the Buda Limestone, at depths between 7,000 and 12,000 feet. The Carrizo Aquifer is
located approximately 5000 feet above the Eagle Ford Shale.

$80/barrel. Two thousand
acre-feet of irrigation water
would satisfy the requirements

suggest a successful Eagle Ford
well could net 300,000-400,000
barrels of oil with a gross
revenue potential of $24 million

to $32 million — if oil stays above Please see Eagle Ford, page 12

Courtesy of Darrell Brownlow, Ph.D

An Eagle Ford well undergoing hydraulic fracturing

Courtesy of Darrell Brownlow, Ph.D



Loyalty, continued from front page

toolkit will develop a new source
of income by offering clients
simple, low-cost ways to improve
the performance of their wells:

* Perform a downhole video
survey of the well when
a pump needs to be pulled.
This will enable you to
check on the well’s condition.

e Install a permanent 1-inch
PVC e-line when the pump
is reinstalled to make a
record of water levels.
Monitor the well’s status
by maintaining a log of at least
weekly static and pumping
water level measurements.

e Perform a pump test to
determine the most efficient
and highest-capacity pump
and pump setting. This will
help the well withstand
drought.

Conduct a downhole video survey
Wells frequently pump water at
a reduced rate. In many cases,
this is due to a clogged screen,
although it can also be caused
by drought or a neighbor’s
drilling a new well.

A downbhole video survey
helps determine the condition
of the well by showing a hole
forming in the casing or enlarged
torch slots in the screen (in which
case sediment may begin to be
pumped). The video gives the
well owner options and time to
plan his course of action, whether
it's a new well or remediation. It
prevents emergencies that force
well owners into bad decisions.

In my experience, well owners
who have a downhole video
survey done are amazed by the
results. A picture or video shows

—
= e -
A downhole video survey will show a plugged screen, like the one above,

which causes water to be pumped at a reduced rate.

them everything they need to
know to make an informed
decision. Once the work is done,
the well’s capacity increases.
Believe me, there’s nothing that
builds a good reputation faster
than saving your clients the cost
of having to drill a new well.

Record the water levels
Well owners who want to be
proactive and save money should
consider installing a one-inch (or
at a minimum 3/4-inch) PVC pipe
strapped to the column pipe to
monitor the water level. There is
no better canary in the coal mine.
Maintaining (at least) a
weekly log of static and pumping
water levels provides valuable
information on the condition of
the well or pump. A pumping
level that drops steadily with
normal static water levels may
indicate screen blockage. A
normal static water level with
low pump rates may indicate
problems with the pump or a hole
in the column pipe. Checking
the water levels is a simple and
relatively cheap method of
troubleshooting what's going

on underneath your feet.

Perform a pump test of the well
A pump test determines

the best setting for drought
protection. It sizes the pump
to ensure it produces enough
water during a drought.

Many wells are drilled with
a production pump that has
never been properly sized to
the well’s performance. Drillers
tend to estimate production
capability and install a pump
at the depth they think will
work best. In some cases, the
pump is not the most efficient
choice, or it may not be placed
at the proper depth.

When a water utility needs
to drill a new well to meet Texas
Commission on Environmental
Quality’s capacity requirements,
we perform a pump test on
the existing wells to calculate
maximum production capacity
for normal and drought
conditions. In many cases, the
pump is not set deep enough
and is not producing near the
well’s maximum capacity. A
new pump and/or more column

Please see Loyalty, continued on page 7



Loyalty, continued from page 6

pipe are all that's needed to
meet capacity requirements --
not a new well. Better yet, the
new pump is more efficient and
saves the utility electric costs.

A pump test can also be a cost
saver for the homeowner. Many
Hill Country drillers will tell
you that during severe droughts
they receive complaints day
and night that a domestic well
is dry. In most cases, the water
level has decreased to the point
that the pump cavitates. The fix
is to lower the pump setting.

Build your reputation

by saving clients’ money

During tough economic times,
a few simple things can be done

to save well owners money
and provide them with better-
performing, longer-lasting
wells. Using diagnostic tools like
downhole video surveys, e-line
tubes and pump tests to monitor

TAKE AWAY

Build a loyal customer base by
using simple diagnostic fools that
help your clients more effectively
monitor and maintain their wells.
These tools include:

* Downhole video survey fo
determine the condition of
the well

* An e-line tube to monitor the
water level

e Pump test to determine the
best sefting and pump size

and improve a well’s capacity
and performance will help you
build a strong, loyal client base.
In the long run, this level of
customer service will separate
your from your competition.

About the author
Kaveh Khorzad is
president of Wet
Rock Groundwater
Services, LLC a
multi-disciplinary
groundwater
consulting firm
specializing in well
construction and
groundwater studies. Contact him af
or 512-773-

3226.

W@f@@ﬁ@@ New Members

JAMES “JIM” A. BLAIR
Bee Cave Drilling, Inc.
Dripping Springs, TX

RUSSELL CLARK
LAKOS Separators & Filtration Solutions
Frenso, CA

ROBERT M. HILL
Flowserve
Plainview, TX

ALLEN S. JOHNSON
AC Water Well Service
Inez, TX

SCOTT KNICKMAN
Regency Wire & Cable
Sikeston, MO

JOE LARGE
Jet-Lube, Inc.
Houston, TX

MICHAEL A. MELLO
Unison Drilling & Water Well Service
Devine, TX

DWAYNE MYERS
Myers Water Well Service
Memphis, TX

DAVID PRUITT
C. W. Marsh Company
Muskegon, MI

RONALD W. SMITH
Smith Enterprises
Beeville, TX

SHARLANN SMOTHERMON
Presage Environmental, Inc.
Brownfield, TX

R. DEAN TINNIN
Tinnin Water Wells
Ingram, TX

CANDACE TRAVISS
Hydroflo Pumps USA, Inc.
Fairview, TX

DALE VRANA
Vrana Well Service, Inc.
Schulenburg, TX

Join TGWA today!

Apply online at www.tgwa.org/
membership.html

Membership Categories

@  * Company driller, contractor or
pump installer - $175
3 Individual driller, contractor or
pump installer - $125
@ * Manufacturer or supplier company - $150
3  Individual manufacturer, supplier
or manufacturer's rep - § 60
[ ™ Ground water science division
company, entify or association - § 80
Q  Individual ground water science
division membe - § 30
Individual student membership
(must be enrolled in school,
college or university - $ 10
3  Individual registered driller or
technician (Must be an employee
of a company member) - $ 30
[  Individual associate (any person
not qualified under any of the above categories) -
$30

*Company - Includes drilling and//or pump contracting firm
or manufacturer or supplier company or corporation and fwo
additional individuals of that company.

** Includes two additional science division members of that
company.



Public hearing to consider TCEQ’s Hill Country Priority
Ground Water Management Area recommendations

By STEVEN P. MUSICK, P.G.
Musick Groundwater Consulting

The initial public hearing to
take evidence on the Texas
Commission on Environmental
Quality’s recommendations for
managing withdrawals from
the Trinity Aquifer in Comal
and Travis counties took place
on October 28. Designated

a priority groundwater
management area in 1990 after
groundwater levels fell during
the 1980’s, most of the area
(Figure 1) is covered by single
county districts, but areas in
western Comal and southwestern
Travis counties remain
unmanaged by a groundwater
conservation district.

TCEQ evaluated four
configurations and examined
whether a particular district
configuration or existing
district would have adequate
boundaries and sufficient
authority and funding to
implement a management
plan. TCEQ considered adding
territories to adjacent GCDs
and creating a new district.

Ultimately, the agency
recommended that a new
GCD be created to include the
area where the Trinity aquifer
crops out in Comal, Hays, and
Travis counties, overlapping
the current Hays Trinity GCD
in Hays County (Figure 2).

The overlap and TCEQ's
evaluation and recommendations
will be considered in the

public hearing process.

Adding the western
Comal territory to the Trinity
Glen Rose GCD in Bexar

Groundwater Conservation Districts in the Hill Country PGMA
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Figure 1: The location of groundwater conservation districts within the Hill Country PGMA and

the remaining Trinity aquifer areas in western Comal and southwestern Travis counties.

Recommended New Groundwater Conservation District
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Courtesy of the Texas Commission on Environmental Quality

Figure 2: Recommended groundwater conservation district for the Hill Country PGMA in
western Comal, Hays and southwestern Travis counties.

determined to be both feasible
and practicable. However,
the two GCDs do not support

County and the southwestern
Travis territory to the Barton
Springs-Edwards Aquifer
Conservation District was

Please see PGMA, continued on page 9




PGMA, continued from page 8

the additions to their districts.
This option is TCEQ's alternate
recommendation (Figure 3).

The agency ruled out creating
a district in each of the two
territories (for which only a
portion of each county would
be affected) due to lack of a
sufficient funding base. It also
ruled out including the two areas
in one district because of the
difficulty of managing widely
separated areas, as well as the
lack of a sufficient funding base.

TCEQ’s report,
“Groundwater Conservation
District Recommendation for Hill
Country Priority Groundwater
Management Area -- Western
Comal and Southwestern
Travis Counties,” provides
the agency’s analysis of the
groundwater management
options for the areas not
covered by a groundwater
conservation district.

The public hearing,
conducted by an administrative
law judge from the State Office
of Administrative Hearings,

Alternative Recommendation
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Figure 3: Recommended alternative for addition of territory in western Comal and
southwestern Travis counties to existing GCDs.

provides a forum for TCEQ
staff and affected parties to
present testimony and evidence.
The judge will consider all
evidence and prepare a report

About the author

of findings, conclusions, and
recommendations before
presenting his findings to
TCEQ commissioners for their
consideration and action.

Steve Musick holds a bachelors degree in Geological Sciences
from the University of Texas. He worked with the Texas Commis-
sion on Environmental Quality and ifs predecessor agencies for
26 years in the areas of groundwater management, groundwater
districts, groundwater protection, and program development.
He currently consults for the Ground Water Protection Council on
technical and policy issues.

Felder, continued from page 2
important that we continue to
monitor activities of the Legislature
as well as those of local political
subdivisions (districts, cities, etc.)
in our own areas. We must be ever
so attentive to what's going on in
our local areas as well as the state.
As we close out this year, please
allow me to express to each and
everyone of you, Happy Holidays
and a Prosperous New Year. May
you have the best year of your life.
Hope to see all of you in
Lubbock, January 25-28, 2011. Make
plans to be there! It's important
to you and your profession.

DU

A listing of the enforcement
actions handed down this
quarter to date by the Texas
Department of Licensing and
Regulation for violations of
water well industry regulations.

9/9/10

PENALITTES
SANCTE

A ROSHARON man was fined $1,000 for drilling a water well
and failing to submit the required State of Texas Well Report

within 60 days.
8/9/10

A COMAL County man was fined $6,000 for offering to act as
a water well driller without the proper licensing.



Water resources of the Ogallala Aquifer in Texas

By STEVEN WALTHOUR
General Manager,

North Plains Groundwater
Conservation District

The Ogallala aquifer is the
largest water resource in the
Great Plains. Itis an unconfined,
or water table aquifer that
extends approximately 174,000
square miles from South
Dakota, through Wyoming,
Nebraska, Colorado, Kansas,
New Mexico, Oklahoma, to
the Texas Panhandle. In the
Texas Panhandle, the Ogallala
covers about 36,000 square miles
through all or parts of 46 counties
contains approximately 366.7
million acre-feet of groundwater
in storage (Oliver 2010a).
The map shows the Ogallala
aquifer, its varying saturated
thickness, and two aquifer
portions that are segregated by
a groundwater divide in Texas.
As the Southern Rocky
Mountains began to uplift
and the Cretaceous seas
retreated, streams flowing east
and southeastward from the
mountains cut channels into the
pre-Ogallala surface of Permian,
Triassic, Jurassic and Cretaceous
strata. These streams along
with eolian process transported
large sediment quantities east
and southeast from the Rocky
Mountains filling in the channels
and creating a thick blanket
of coalescing clay, silt and
sand deposits of the Ogallala
and associated formations.
Eventually, a combination of the
climate’s becoming more arid
and the Pecos River’s incising
northward through the formation
in New Mexico, isolated the
Ogallala in Texas from its
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Mountains water s
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source. Uplift o
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greatest sediment The Ogallala aquifer showing its varying 2004 saturated thickness, and

thicknesses

two aquifer portions that are segregated by a groundwater divide in

Texas (modified from Center for Geospatial Technology, 2007).

and saturated
thicknesses
occur in
the northeastern part of
the Texas Panhandle.
Interbedded sequences
of unconsolidated to poorly
consolidated clay; silt, and
sands with minor sequences
of gravel constitute most of
the sediment deposited in the
Ogallala formation. The sands
are generally tan, cream, yellow,
or reddish brown, very fine to
coarse-grained, sub-angular
to sub-rounded, and poorly
to well-sorted. The gravel is
usually associated with sand,
silt, and clay. On the Texas
High Plains, the Ogallala
formation is generally capped

by caliche near the surface. In
addition to these layers, caliche
also occurs at depth and may
represent older soil horizons.
Drillers’ logs describe
Permian and Triassic sediment
beneath the Ogallala Formation
as a combination of red clay, red
sand and silt or red beds. Where
Cretaceous sediment underlies
the Ogallala, widespread
yellow, blue, or black clay
marks the unconformity. In
local areas, the base of the
Ogallala can be obscured by pre-
Ogallala sediment with similar
characteristics to basal Ogallala
sand and gravel. The Ogallala is
partially hydraulically connected



to underlying sandstones of the
Cretaceous and Jurassic-age
Rita Blanca Aquifer in Dallam
and Hartley counties, to the
Santa Rosa sandstone at the
base of the Triassic age Dockum
Group and to Cretaceous-
age limestone of the Edwards
Trinity aquifer near Lubbock.

The Ogallala is segregated
into northern and southern
portions by the Palo Duro
Canyon and a groundwater
divide, both located along the
Prairie Dog Town Fork of the
Red River. Groundwater in
the aquifer’s northern portion
generally flows eastward
and discharges through
wells, into the Canadian and
tributaries of the Red River
in the eastern Panhandle, or
it flows into Oklahoma. The
aquifer is laterally hydraulically
connected except where the
Canadian River has eroded
through the formation.

The northern portion’s
saturated thickness ranges
from less than 50 feet to over
550 feet and depth-to-water
ranges from zero to over 400
feet. Well capacities range from
a few gallons per minute to
over 1,000 gallons per minute.
However, irrigation, municipal
and industrial wells typically
produce between 250-600
gallons per minute. This portion
contains approximately 243.7
million acre-feet of groundwater
in storage which currently
supports over 90 percent of
estimated 1.85 million acre-feet
annual water demand for the
area (Freese and Nichols 2006).

In the Ogallala’s southern
portion, groundwater generally
flows southeastward and is
discharged through wells or into

tributaries of the Red, Colorado
and Brazos Rivers. The southern
portion’s saturated thickness
ranges from less than 50-450
feet with less than 100 feet over
most of the area. Depth-to-
water below the land surface
can range from 100-200 feet.
The Ogallala’s southern portion
has an estimated volume in
storage of 123.0 million acre-feet
(Oliver 2010b) which supports
over 94 percent of the projected
4.38 million acre-feet annual
water demand for the area
(HDR Engineering, Inc., 2006).
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About the author

Steven Walthour is
the General Man-
ager of the North
Plains Groundwa-
ter Conservation
District. He has 28
years experience in
subsurface geol-
ogy and ground-
water management . Steve holds a
Masters Degree from the University of
Arkansas and is a licensed professional
geoscientist in the State of Texas (Li-
cense No. 1582). Steve and the district
are members of the Texas Ground Water
Association. He has made several pre-
sentations at C.E. classes for the water
well industry.

Dan Parris receives NGWA
honorary life membership
award

Dan Parris, a
past president
of the Texas
Ground Water
Association
Manufacturers
and Suppliers’
Division,
received the
Life Member
Award of the
National Ground Water Assoc. at the
association’s annual convention and
trade show in Las Vegas on Dec. 9.
Dan joined the Texas Water Well
Association, now the TGWA in 1975
and is still an active member. He soon
became a board member of the Mé&S
Division and was elected president in
1981, where he served multiple times
as chair. Dan was also a member of
the National Water Well Association,
now the NGWA, serving on the board
of directors of the Manufacturer’s
Division and also as its chairman
during some 30-plus years of
membership. Dan was instrumental
in forming the Product Groups in the
Manufacturer’s Division of NGWA.
Dan began his career in the
water well business in 1958,
repairing & installing pumps for
his father’s hardware store in a
small town in western Illinois. The
business was sold in 1973, and he
started working for a major pump
manufacturer and moved to Texas.
Dan has been involved in the sales
& service of jet pumps, submersibles
and turbines. In 1989 he entered the
water well screen business and spent
20 years in that field, retiring from
Johnson Screens in 2009. He has since
started a manufacturer’s rep business
related to water well products and
continues to be active in the industry.
Dan has been married to his
wife Faye for 50 years; they have
three grown children and one
granddaughter. They have recently
moved to rural Iola, Texas.
The TGWA congratulates
Dan for receiving this award — it
is well deserved! We express our
appreciation to Dan’s family for
sharing him with us these many years.
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AMC Industries

“The Oldet Pump Disiributor in Tevas since 1924°

&
Y
Franklin Electric
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589 Commercial Drive
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Eagle Ford, continued from page 5

of 130 Eagle Ford wells (at 15
acre-feet per well). If each of
these 130 wells generated $32
million, the landowner could
receive royalties up to 25 percent
of the $4.16 billion gross.

In other words, every acre-
foot of water used in hydraulic
fracturing has a gross revenue
potential of about $2,080,000.
If a landowner receives a
royalty of 25 percent, a single
acre-foot of Carrizo water
could yield $520,000 ($1.60 per
gallon). In contrast, a farmer
might use 2,000 acre feet of
groundwater to irrigate
1,000 acres of corn, peanut
or coastal hay for a gross
yield of $500-$1,000
per acre, or $250 per acre-
foot of irrigation water.

The point here is that

Iy S

education

STA-RITE

Round Rock Branch

Pharr Branch
} Ye. 1816 Central Commerce C

using groundwater from the
Carrizo for hydraulic fracturing
in the Eagle Ford Shale has
enormous economic potential
for landowners, oil production

companies and the entire region.

TAKE AWAY

Hydraulic fracturing using
groundwater from the Carrizo
Aquifer in the Eagle Ford Shale
has enormous economic
potential for landowners, oil
production companies and the
entire region. Moreover, from
a geologic and water planning
perspective, additional impact
on the aquifer (beyond existing
planned groundwater uses)
appears minimal.

IT'S EXHIBITS o IT'S EXCITING e IT'S EXPERT EDCUATION IT'S EXTRAORDINARY e IT'S EXPO

2010 NGWA Ground Water Expo
December 7-10 ® Las Vegas

This is the one place you can:
® Examine what's new from 240-plus exhibitors
® Expand your knowledge with 80-plus hours of expert

® Explore new opportunities
® Experience countless new ways to advance your career

® Extend your hand to thousands of your peers from all
sectors of the groundwater industry.

www.ngwa.org/2010expo ® 800 551.7379 e 614 898.7791

Moreover, from a geologic and
water planning perspective,
additional impact on the
aquifer appears minimal.

About the author

Darrell T. Brownlow
is a native of South
Texas, resident of
Wilson County and
cattle rancherin
LaSalle County. Dr.
Brownlow serves on
the South Central
Texas Regional Wa-
ter Planning Group (Region L) and was
the governor's appointee to the Evergreen
Underground Water Conservation District
from 2000-2010. He graduated from
Texas Tech University with degrees in

the geosciences. Currently, he is vice
president of Mining and Resource Man-
agement for CEMEX USA. Darrell can be
reached at
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www.globaltreat.com / CALL 800-370-4410
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NATIONAL PUMP
COMPANY

A GORMAN-RUPP COMPANY

Delivering More.

Your Vertical Pump Specialists
» 4"-24" Diameter Designs
» Flows to 12,000 GPM

» Headsto 1,400 FT

» Upto 1,500 HP

806-745-5396 or 800-745-5393
3107 Slaton Highway, Lubbock, Texas 79404

Visit us on the web at: www.nationalpumpcompany.com

PERFORMANCE | QUALITY | SERVICE | TRUST
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Lake Livingston Water Supply
& Sewer Service Corporation
Livingston, TX

Lonnie C. Ball
Ball Drilling Company
Marble Falls, X

Gordon Becker
Becker Wholesale Supply, Inc.
Slaton, TX

Tom Blake
VP of Sales
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Brownfield, TX

G. Pete Brien
Brien Water Wells
Hearne, TX

Jerry L. Browning
Millican Well Service
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Spearman, TX

Thomas T. Hudec
Hudec Service & Supply, LLC
Weimer, TX

Roger Jeschke
National Pump Company LLC
Glendale, AZ

Cecil A. Jeter
Jeter Drilling Company, Inc.
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Muleshoe, X
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Miller Drilling Company
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Simmons Pump Corporation
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Angleton, TX
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Drilling Products
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Eddie J. Pollock
Pollock Water Well
Drilling & Service, Inc.
Glen Rose, TX

Mike Pyburn
Almeda Water Well Service
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Daniel Ruiz
Windmill 702, L. L. C.
Laredo, TX

David Rumbelow
Drillers Service, Inc. (DSI)
Tyler, X

Travis L. Russell
Russell Drilling Company
Nacogdoches, TX

Joe 6. Scruggs
Scruggs, Inc.
Joaquin, TX

Ross D. Smart
Smart Drilling &
Supply Company
Lampasas, TX
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J-R's Water Well Service
Midland, TX
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Bomax Industries, Inc.
San Antonio, TX
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Straub Corporation
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4-Way Pump Service
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Del Rio Water Well Service
Del Rio, TX
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Virdell Drilling, Inc.
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J. L. Myers Company
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Fort Worth, TX
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F&F Pump Service
DeLeon, TX

Ronald R. Wheeler
Wheeler Drilling
Odessa, TX
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Texas Hill Country Water Services
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Water Services, Inc.

Dripping Springs, TX
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Double Diamond Drilling
Granbury, TX

Andrew B. Wilson
Wilson Drilling Company
Muleshoe, TX

Charles E. Womble
Womble Drilling Co., Inc.
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NEW FACILITY

— DECEMBER 2010
~ A~ Our New Facility is a 22,000 Square Foot

State-Of-The-Art Office, Warehouse, Fabrication
f Houston, Inc. . et s ’ ’
Pumps of Hou Service and Testing Facility on Five Acres
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« Capable of Certified Testing
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Greatly Expanded Repair Department Complete Inventory of
Featuring 5 & 10 Ton Bridge Cranes Pumps, Parts and Equipment

Pumps of Houston is the Stocking Distributor for some of
The Highest Quality Manufacturers In The World
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Pentair Water
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A WORLD OF CHOICES

PHi Also Carries Specialty Pumps, Variable Speed
Drives, and Manufactures Custom Controls

HOUSTON 281 448 1352 For more information
AUSTIN 512 236 1960 please visit us online at
TYLER 903 504 5379 PumpsofHouston.com




(5 ICON PUMPS & EQUIPMENT

Pumping Solutions Icon

SERVING THE
GROUNDWATER
PROFESSIONALS IN
THE INDUSTRY

Amarillo, TX
1-800-530-4744
Fax: (806) 373-4678

Lubbock, TX
1-800-530-4755
Fax: (806) 763-9500

Odessa, TX
1-800-530-4766
Fax: (432) 580-3091

Water Systems Pumps
GOULDS / FLINT & WALLING
A.Y. MCDONALD
JETS, SUBS, CENTRIFUGALS
4" CENTRI PRO & FRANKLIN ELECTRIC MOTORS

Goulds Turbine Pumps
SUB-TURBINE

DEEP WELL & SHORT SET

LINE-SHAFT TURBINE PUMPS

HIGH EFFICIENCY 2HP - 1000HP / 40GPM - 10,000GPM
CENTRILIFT PUMPS
6" & 8" CENTRI PRO & FRANKLIN ELECTRIC MOTORS

10"- 22" INDAR MOTORS

Commercial Pumps
CENTRIFUGAL, MULTI-STAGE BOOSTERS,
SUMP & SEWAGE,

GOULDS G&L

Water Tanks
AMTROL / STATE-GPE
POLY & GALVANIZED STEEL STORAGE TANKS

Electrical Supplies
MOTORS, MOTOR PROTECTION, CONTROLS & PARTS,
MOTOR DRIVES, CABLE & RELATED ACCESSORIES
YASKAWA iQ PUMP DRIVE

Drilling Supplies
JET STREAM / CERTAINTEED PVC CASING & SCREEN,
CERTA-LOK CASING & SCREEN,

BAROID / CETCO DRILLING FLUIDS & MUD PRODUCTS,

COTEY WELL REHABILITATION CHEMICALS,
STEEL CASING & SCREEN

Environmental Supplies
PVC & STAINLESS STEEL CASING & SCREEN,
ENVIRONMENTAL WELL ACCESSORIES,
SAMPLING EQUIPMENT & REMEDIATION EQUIPMENT,
GRUNDFOS REDI-FLO PUMPS & CONTROLS

Plumbing Accessories
PVC PIPE & FITTINGS, STEEL PIPE & FITTINGS,
VALVES, FILTER SYSTEMS, MUCH MORE

American West Windmill & Solar Company
COMPLETE WINDMILL PUMPING SYSTEMS;
PARTS, PUMP JACKS & MIDLAND CYLINDERS
LORENTZ COMPLETE SOLAR PUMPING SYSTEMS

Field Technicians

FULL LINE
STOCKING
DISTRIBUTOR

Haltom City, TX
1-866-656-0823
Fax: (817) 656-4633

Tolleson, AZ
1-800-772-6265
Fax: (623) 907-8761

Engineered Products
Abernathy, TX
1-866-998-2024
Fax: (806) 298-2091

QUALIFIED FIELD TECHNICIANS TO ASSIST WITH SPECIAL
SYSTEM APPLICATIONS. WE HAVE A DEPTH OF
EXPERIENCE TO CALL ON FROM WITHIN OUR COMPANY.

Test Facilities . VISIT OUR WEBSITE

ALL LOCATIONS HAVE THE CAPABILITY TO DESIGN, ASSEMBLE, AT

AND TEST EACH SUBMERSIBLE PUMP TO ENSURE QUALITY
WWW.GPELTD.COM

ASKABOUT OUR
SCHEDULED DELIVERY
SERVICE

AND CONDITIONS OF SERVICE ARE MET THROUGH 150HP.
ALL UNITS OVER 150HP ARE REFERRED TO
GPE ENGINEERED PRODUCTS DIVISION.




SAND CONTROL.

IT’S OUR ONLY BUSINESS.

Having a reliable source for your needs is
always good for your business.

Sand can represent a major obstacle to
water production. When produced with water
sand represents a costly problem. Hence,
sand control is vital to the overall completion
process in water wells.

We're a leading independent manufacturer
of top-quality sand control screens including:

® Pipe-base, wire-wrapped screens
e Prepacked screens
* \onitoring screens

e Drive points
 Rod-base, wire-wrapped screens.

We offer quick delivery, competitive pricing
and a complete line of quality products. If you
need an extra hand, our in-house laboratory
technicians can provide sieve analysis, sand
size and screen slot recommendations based
on your formation samples. For more infor-
mation, contact:

ALLOY SCREEN WORKS

A A A ) division of Alloy Machine Works, Inc.

Phone: 281.233.0214

Fax: 281.233.0487
www.alloyscreenworks.com
info@alloyscreenworks.com

Houston, Texas USA
ISO 9001:2000 Registered QMS
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www.midwestgeo.com SIPOU
dwestgeo.com SIPOU 2011

December 7 BORING LOGS: Making Soil Descriptions That are Complete, Accurate and Effective
Tim Kemmis, PhD, PG

December 10 ROCK CORE LOGGING FOR HYDROGEOLOGIC PROJECTS: Assessing Recovery, RQD, Fractures and Stratigraphy
Dan Kelleher, PG, CIPM

January 11 HOW TO BE AN EFFECTIVE EXPERT WITNESS: for Environmental and Engineering Professionals
CW Fetter, Jr, PhD, PG; Author of Applied Hydrogeology and Contaminant Hydrogeology

January 7 HYDROGEOLOGY OF AQUITARDS AND LOW-PERMEABILITY MATERIALS, PART 1: Analyzing Aquitard Integrity for Water Resources Protection and Contaminated Sites
Ken Bradbury, Ph:D., PG and David Hart, Ph.D,, PG

January 14 HYDROGEOLOGY OF AQUITARDS AND LOW-PERMEABILITY MATERIALS, PART 2: Analyzing Head Distributions and Vertical Hydraulic Gradients
Ken Bradbury, Ph.D., PG and David Hart, Ph.D., PG

January 19 ETHICS FOR GEOLOGISTS AND ENGINEERS: Realizations of Everyday Decisions and Common Behaviors
By Chris Mathewson, PhD, PG

January 20 MARKETING & BUSINESS RELATIONSHIPS:The Key to Your Company’s Future and Your Personal Success
Stu Walesh, Ph.D, PE.

January 26 SLUG TESTING FOR SITE CHARACTERIZATION: Practical Guidelines for Improving Efficiency and Accuracy
Jim Butler, PhD, Author of The Design, Performance, and Analysis of Slug Tests

February 2 PUMPING TESTS FOR AQUIFER EVALUATION: Part 1: Some Practical Guidelines to Get More from Your Test Data
Jim Butler, PhD

February 9 PUMPING TESTS FOR AQUIFER EVALUATION: Part 2: Fundamentals of Pumping Test Interpretation
Chris Neville, PE

February 16 PUMPING TESTS FOR AQUIFER EVALUATION: Part 3: Understanding Well Hydraulics through Step Tests
Chris Neville, PE

February 23 PUMPING TESTS FOR AQUIFER EVALUATION: Part 4: Handling Data from Tests with Variable Pumping Rates and Interpreting Recovery Test Data
Chris Neville, PE

February 24 IMPROVED PROJECT COMMUNICATION: You and Others Within and Outside of the Project Team
Stu Walesh, Ph.D, PE.

March 3 ANAEROBIC ATTENUATION OF PETROLEUM CONTAMINATION: Advances and New Trends in Measuring Natural Attenuation
Lyle Bruce, PhD, PG

March 10 ENVIRONMENTAL FORENSICS AND CHEMICAL FINGERPRINTING: Assessing Analytical Methods and Understanding Hydrocarbon Chemistry
Lyle Bruce, Phd, PG

March 8 GLACIAL SEQUENCES Part I: Deciphering Stratigraphy and Depositional Environments
Tim Kemmis, PhD, PG

March 15 GLACIAL SEQUENCES Part lI: Understanding the Effects of Post-Depaositional Weathering: Development of Weathering Zones and Secondary Jointing"
Tim Kemmis, PhD, PG

March 22 MANAGING UNANTICIPATED SUBSURFACE CONDITIONS IN THE FIELD: Confident Characterizations When Budgets Matter Most
Dan Kelleher, PG, CIPM

April 4 PHARMACEUTICALS IN GROUND WATER: Understanding the Environmental Fate of Drugs in the Water

Melissa Lenczewski, PhD
April 12 LNAPL TRANSMISSIVITY AS A METRIC: The Future in Tracking LNAPL Recovery Progress ORDER - GET FREE

Mark Adamski, PG and Andrew Kirkman, PE

April 20 AVOIDING SCOPE CREEP: Methods to Prevent Financial Erosion and Improve Your Project Management Skills .
StuWalesh, Ph.D, PE. After Ordering Three

Get Three Webinars Free

May 2 UNDERSTANDING LNAPL IN FINE GRAINED SOIL: Convention, Misconceptions and New Advances
Mark Adamski, PG and Andrew Kirkman, PE Most Webinars are 90 Minutes

May 19 KARST CHARACTERIZATION USING GEOPHYSICS, PART 1: Effective Geophysical Methods for Karst

Rhileapergenthi} Webinar Completion Certificates
May 20 KARST CHARACTERIZATION USING GEOPHYSICS, PART 2: Do's and Dont’s Through Case Histories and Examples Are Available From:

Phil Carpenter, PhD N]UDuireﬂch

FOEEEN LD RITY

More Webinars Are Being Added Each Week

. Live & Interactive On-Line
midwest

GEOSCIENCES EDUCATION & TRAINING
s GFOUP - Professional Webinar Series

Improve Expertise ~ Gain a Competitive Advantage Enhance Efficiency
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Thanks to TGWA Members

for your support of Fountainhead

Generous members are

Advertise in Fountainhead

sponsoring our newsletter this Full Page B&W $605 » Color $1,210
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