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23rd Water for Texas Conference 

Non-Point Source Pollution Conference Focus 

M
anaging Non-Point 
Source Pollution is the 
theme of the 23rd 
Water for Texas 

Conference scheduled to 
convene in Lubbock on 
December 5-6,1990. The site for 
this year's conference will be the 
Lubbock Plaza Hotel. 

"Non-point source (NPS) 
,,l-'\PQllution is something that the 

Environmental Protection 
Agency considers as a major 
source of water contamination," 
states Dr. Lloyd V. Urban, 
Director of the Water Resources 
Center at Texas Tech University. 
"They [the EPA] have been 
attempting to develop regula
tions for NPS pollution control 
over at least the past ten years," 
states Urban. One of the diffi
culties with NPS pollution is 
that non-point source pollutants 
are much more difficult to iden
tify, measure, and treat than 
those from conventional point 
sources. 

The conference will begin on 
Wednesday, December 5 with a 
Plenary Session chaired by Dr. 
Wayne Jordan, Director of the 
Water Resources Institute at 
Texas A&M University. This 
session will highlight topics 

rf"'"'~as: 

.:. Update on National 
Groundwater Quality 
Survey 

• :. NPS Pollution and the EPA 
Agenda 

.:. NPS Pollution and the 
USDA Agenda 

.:. An Environmentalist's View 
of NPS Pollution 

Session i of the conference on 
Wednesday afternoon features 
discussions on Urban NPS 
Pollution Management. This 
session will be chaired by Dr. 
Lloyd V. Urban, and topics 
include: 

.:. State Programs for Urban 
NPS Pollution Control 

.:. Urban NPS Pollution 
Control: The LCRA 
Program 

.:. Urban NPS Pollution 
Management: A Regional 
Perspective 

.:. Minimizing Pesticide Risk 
in the Urban Environment 

.:. Aquatic Recreation in an 
Urban Stormwater 
Management System: A 
Case Study for Lubbock 

.:. Cost of Enforcing 
Environmental Regulations: 
A Municipal Challenge 

Speakers for these topics 
include representatives from the 
Lower Colorado River 
Authority, The North Central 
Texas Council of Governments, 
Texas Tech University and the 

Texas Municipal League . 
On Thursday, December 6, the 

conference will open with a 
session on Agricultural Nutrient 
Management chaired by Dr .. 
John Sweeten, Extension 
Agricultural Engineer with the 
Texas Agricultural Extension 
Service. Speakers from Iowa 
State University's Leopold 
Center, the Texas Agricultural 
Extension Service, the 
Department of Agronomy at the 
University of Georgia and the 
Soil Conservation Service will 
address such topics as: 

.:. Heavy Nitrogen Fertilizer 
Use and Impact on 
Groundwater 

.:. Fertilizer Application 
Techniques to Minimize 
Environmental Insult 

.:. Crop Nutrient Budgets to 
A void Over-Fertilization 

.:. Nitrogen Mineralization 
and Loss as Components of 
the Crop Nutrient Budget 

.:. Potential for Nitrate 
Leaching in Texas 

The afternoon session on 
Thursday will be chaired by A. 
Wayne Wyatt, Manager of the 
High Plains Underground Water 
Conservation District No.1, and 

Continued on Page 2 ... 
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From Native Grasses to Advanced Oxjdation Processes . .. 

WRC Supports Innovative Research ProjectsI' 

A Comparison of Pulsed and 
Steady Vaporization of a 
Hydrocarbon: Phase II 

This is the second year of a 
two-year project. The objective 
of this research is to compare 
the removal efficiency of a 

hydrocarbon from an 
unsaturated porous media 
subjected to a continuous flow 
of air to the removal efficiency 
of the hydrocarbon from a 
similar porous media subjected 
to a pulsed air flow. 

Volatilization of hydrocar
bons by forced air !low has 
become a "standard" method of 
removal of these liquid contami
nants from the unsaturated 
zone. There is a strong 
possibility that intermittent 
operation will be more cost 
effective. The results of this 
research should be immediately 
applicable to future and 
ongoing vaporization projects. 
(See related article in the''WRC 
Newsletter," July 1990.) 

Drs~ Billy J. Claborn and Ken 
Rainwater, Department of Civil 
Engineering, and Dr. Harry_W. 

CONFERENCE •.• Continued from Page 1 

will consist of topics on 
Pesticide Management. Featured 
topics include: 

.:. Management for 
Environmentally Safe Use 
of Pesticides in Agriculture 

.:. Statewide Watershed Study 

.:. FIFRA and Pesticide 
Availability for Texas Crops 

Representatives from the Texas 
State Soil and Water Conserva
tion Board and the Texas 
Agricultural Extension Service 
are among those scheduled to 
address these items. 

The conference concludes 
with a panel discussion on State 
Agency Agendas for NPS 
Control and Regulation. 
Speakers representing the Texas 
Water Commission, Texas 
Department of Agriculture, Tex
as State Soil and Water 
Conservation Board, Railroad 

Commission of Texas, and Texas 
Department of Health will 
address such specific questions 
as: 

.:. What is their agency's area 
of responsibility? 

• :. What is their agency's 
agenda for action? 

.:. How is their agency's effort 
coordinated with other 
agencies? 

The conference is co-hosted by 
the Water Resources Institute at 
Texas A&M University, the 
High Plains Underground Water 
Conservation District No. I, and 
the Water Resources Center at 
Texas Tech University. For 
further details and additional 
information, please contact the 
Water Resources Center at (806) 
742-3597 or write P. O. Box 4630, 
Lubbock, Texas, 79409-1022. 

Parker, Department of Chemical 
Engineering, serve as the co
principal investigators. 

Interactions - The Role of 
Playas in the Southern High 
Plains 

Dr. R H. Ramsey, Depart
ment of Civil Engineering, and 
Dr. R E. Zartman, Department 
of Agronomy, Horticulture and 
Entomology, are the principal 
investigators involved in this 
project. The primary objectives 
of this study are: 

(1) To collect and analyze 
water quality samples of runoff 
from agricultural lands that are 
collected, stored and recharged 
through an instrumented playa 
lake near Shallowater, Texas for 
specific quality parameters in 
the aftermath of runoff events; ,;-~ 

(2) To determine the 
concentration and fate of 
specific stormwater pollutants 
that enter playa lake waters 
from urban watersheds; and 

(3) To evaluate procedures 
that can be utilized in the 
operation of recharge wells to 
minimize the clogging of the 
recharge well screens by 
biological growths . 

Research findings obtained 
during previous funding 
periods for this project indicate 
that the playa lake basins in the 
region may be the primary 
recharge site for the Ogallala 
Aquifer. Since the major por
tion of the waters in these lakes 
infiltrates into the lake basin 
soils and recharges the underly
ing groundwater, the quality of 
the playa lake water thus 
becomes an extremely impor
tant topic in both rural and 
urban areas if future use of the ,~ 
groundwater is contemplated.-'- '" 
Continued on Page 3 .•. 
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Native Grasses for 
Southwestern Landscapes 

The purpose of this proposed 
study is to evaluate several 
species of grasses native to West 
Texas for use in home 
landscapes. Because these 
grasses are commonly found in 
hot, dry locations, they would 
be expec;ted to be drought
tolerant and potentially useful in 
xerophytic landscapes (those 
landscapes where plants are 
structurally adapted for life and 
growth with a limited water 
supply). 

During this project, native 
grasses will be collected, forced 
in the greenhouse, divided and 
planted in landscape beds. No 
pesticides will be used, and the 
plants will not be fertilized. 
After being supplied with ample 
water during the establishment 

(' period, the plants will only 
,- receive rainwater or 

supplemental irrigation if 
droughty conditions occur. 

Non-destructive data on 
establishment of the grasses will 
be recorded as well as data on 
survival and ornamental quality. 
Finally, 10 to 15 randomly 
selected disinterested 
individuals will be asked to 
evaluate the grasses on a scale of 
1-5 for (1) enhancement of 
property, (2) attractiveness, (3) 
use preference, and (4) grass 
preference among them, or no 
preference. 

Dr. David Morgan, 
Department of Agronomy, 
Horticulture and Entomology 
leads this effort. 

Groundwater Restoration 
with Advanced Oxidation 
Processes (AOP) 

("" This project, led by Dr. 
_ Richard Wm. Tock of the 
Department of Chemical 

Engineering, will investigate the 
use of ozone and mixtures of 
ozone and hydrogen peroxide 
with selected catalysts and u.V. 
radiation as an advanced 
oxidation process for restoration 
of groundwater contaminated 
with hydrocarbons. 

Two petrochemical facilities in 
the Texas Panhandle have 
approached the Texas Tech 
Hazardous and Toxic Waste 
Studies Center with problems 
concerning groundwater 
contamination. The land and 
soil beneath and adjacent to 
these processing units have 
absorbed a wide variety of 
hydrocarbons, which over time 
have continued to percolate 
downward. 

Various methods of 
remediation of these sites have 
been proposed. This research 
project will first seek to identify 
the rate process which controls 
destruction over a range of 
contaminant levels. It will 
secondarily look at the possible 
products of the oxidation as a 
means of determining the 
success of a given approach. 
Actual samples from the plant 
sites will be used. 

One to two liter quantities of 
these contaminated 
groundwater samples will be 
treated with air-ozone mixtures 
in liquid-gas contacting 
eqUipment. The goal is to 
increase oxidizer-contaminant 
contact time and decrease gas 
stripping. Finally, a significant 
part of the research program 
will center on the testing of 
catalysts that allow the desired 
oxidation to occur at or near 
ambient temperatures. 

Well Response Test: 
Application to Partially 
Penetrating Wells in 
Unconfined Aquifers 

Well response tests, more 
commonly known as slug tests, 
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are routinely utilized hydrologic 
tests. These tests can provide 
information about the aquifer 
characteristics of hydraulic 
conductivity and storativity 
more economically than 
conventional pumping tests. 
For unconfined aquifers, such as 
the Ogallala, general analytical 
relationships for well response 
test interpretation do not exist. 
This project is intended to 
answer this need for a new tool 
for hydrolOgic investigation in 
the heterogeneous Ogallala 
Aquifer, as well as other 
unconfined aquifers. 

In this project, three primary 
objectives will be considered: 

(1) Formulation of the mathe
matical relationships which 
describe the direct, or forward, 
problem in which the water 
level recovery caused by 
addition of a slug of water to a 
partially penetrating well is pre
dicted based on known values of 
the hydraulic conductivity and 
storage coefficient of the aquifer; 

(2) Development of a mathe
matical procedure, based on the 
analytical relations, to solve the 
inverse problem in which the 
hydraulic characteristics of the 
aquifer are derived from the 
observed water level recovery 
following a slug test; and 

(3) Comparison of our 
theoretical predictions with 
observed data obtained from 
field experiments using 
available partially-penetrating 
monitor wells in the Ogallala in 
the Lubbock area. 

Dr. Fouad A. Mohamed, 
Department of Mathematics, 
and Dr. Ken Rainwater, Depart
ment of Civil Engineering, are 
the principal parties involved in 
this investigation. 
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ESL COMPLETES TESTING 
OF WATER SAMPLES FOR TWDB 

rr he Environmental Science ... L Laboratory (ESL) recently 
contributed to theon-going 

groundwater monitoring program of 
the Texas Water Development 
Board (TWDB) by performing 
time-sensitive tests on water 
samples collected in the Southern 
High Plains of Texas. 

Protocols for several of the 
parameters-tested required that the 
testing be completed within 24 to 
72 hours of collection. Given the 
distance between collecting sites in 
the Panhandle and the TWDB 
laboratory in Austin, as well as the 
steps required to preserve, secure 
and transport samples, in the past it 
was sometimes not possible for 
TWDB personnel to meet the 
required protocols for certain 
assays. Thus resultant data, while 
probably still valid, were rendered 
suspect. 

WATER RESOURCES CENTER 

TEXAS TECH UNNERSITY 

P.O. BOX 4630 

LUBBOCK, TX 79409 

Under the present contractual 
agreement, up to 120 samples 
collected by personnel of the 

TWDB or the High Plains 
Underground Water Conservation 
District No. 1 on behalf of the 

TWDB, were delivered to the ESL 
within 12 to 18 hours after collec
tion and were analyzed within 12 to 
24 hours of receipt by the ESL. 

Tests undertaken by the ESL 
included those for silica, hardness, 
solids, nutrients (nitrate, nitrite, 
ammonia, Kjeldahl-N, 
Orthophosphate), and selected 
anions (sulfate, chloride, fluoride, 
iodide, carbonate, bicarbonate). In 
addition, the ESL assistants 
performed checks of pH and 
alkalinity taken in the field at the 
time of collection. 

Much of the recent testing 
involved Civil Engineering 
undergraduate and graduate 
students who had been previously 
trained in approved EPA methods. 
Students involved included David 
Dickerson, Ai-Zhen (Jane) Huang, 
Umesh Murthy, and Chennakrishna 
Gunda. 
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Water for the Texas High Plains -
Myth versus Fact 

MYTH: "THE TEXAS HIGH PLAINS HAS NO DEPENDABLE WATER SUPPLY." 

FACTS: 

1) The Texas portion of the High Plains aquifer covers approximately 35,000 square miles, 
includes all or part of 46 counties, and contains approximately 400 million acre-feet of water. 

2) Of this 400 million acre-feet of water in storage, 91.5 percent, or 366 million acre-feet, is 
considered recoverable for use by the residents, municipalities, and industries of the area. 

MYTH: "THE TEXAS HIGH PLAINS IS RUNNING OUT OF WATER." 

FACTS: 

1) A Texas Water Development Board computer model, calibrated using data from January 1960 
through December 1979, indicated net withdrawals equalling 59.58 million acre-feet during this 
19-year period. Based on this data, net withdrawals during the calibration period would equal 
3.14 million acre-feet per year. 

2) Assuming a net yearly withdrawal rate of 3.14 million acre-feet, the 366 million acre-feet of 
recoverable water in storage in the High Plains aquifer would equal a supply of water which 
would last for approximately 117 years. These figures only apply if one assumes that there is 
no natural recharge to the aquifer and that no advances in water conservation and water-use 
efficiency are made (both of which are inaccurate assumptions). 

3) During the 10-year period 1980 to 1990, groundwater levels in the High Plains Underground 
Water Conservation District's IS-county service area (which lies in the heart of the Texas High 
Plains aquifer) showed an average annual decline of 0.49 of a foot. During the five-year period 
1985 to 1990, groundwater levels showed a zero overall average change. 

4) With new advances in water conservation techniques and greater implementation of these 
techniques, the outlook for the future is bright. 

Continued (see reverse side) ••• WATER 
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WATER .•• Continued From Front 

MYTH; "INDUSTRIES CONSIDERING LOCATING IN THE TEXAS mGH PLAINS REGION 
SHOULD LOOK ELSEWHERE BECAUSE OF THE LACK OF WATER OR THE INABILITY TO 
ACQUIRE WATER RIGHTS. " 

FACTS; 

1) History has made the citizens of the region water conscious; thus they have done a better job of 
planning for future water needs, etc. 

2) In Texas, state law is such that groundwater rights are attached to ownership of the land. 
3) A 640-acre tract of land with an 85-foot saturated thickness of the underlying Ogallala 

F?rmation will typically yield 8,160 acre-feet of water assuming no recharge in the future. This 
supply is equivalent to a stream of over 100 gallons per minute flowing continuously for 50 
years. 

MYTH; "TEXAS HIGH PLAINS MUNICIPAUTIES, SUCH AS LUBBOCK, ARE AT RISK WITH 
RESPECT TO THEIR FUTURE WATER SUPPUES." 

FACTS; 

1) Adequate water supplies to meet current and foreseeable future needs, including room for 
growth, are in place for the City of Lubi>ock which receives its water supply from two sources: 
Lake Meredith (north of Amarillo) and the Bailey County well field (90 miles northwest of 
Lubbock). 

2) Water levels in the groundwater aquifer beneath the city have actually risen to pre-development 
levels in some areas of the city. 

3) The City of Lubbock's (population approximately 200,000) average water use is 37,000 acre-feet 
per year. 

4) Average peak demand is 204 acre-feet per day, and Lubbock residents' per capita average daily 
water use rates have decreased from 178 gallons per person per 
day to 164 gallons per person per day. 

5) Assuming that the city continues to provide its residents with 
an average of 37,000 acre-feet per year and it continues to 
utilize its maximum allocation from Lake Meredith, which has 
been about 30,000 acre-feet per year, Lubbock will need to 
obtain about 7,000 acre-feet of water per year from other 
sources. 

6) The Bailey County well field has about 850,000 acre-feet of 
water in storage. If 7,000 acre-feet of water were pumped from 
this reserve per year to meet the city's needs, this supply would 
have a life of 121 years, assuming no natural recharge. 

7) About 500,000 acre-feet of water are in sto~age in the Ogallala 
Formation under the city limits of the City of Lubbock. If the 
7,000 acre-feet of water were obtained from this reserve, it 
would have a life of about 71 years, again assuming no natural 
recharge. 

8) A recent WRC study headed by Dr. Ken Rainwater revealed 
that an average of more than 10,000 acre-feet of water per year 
is being recharged into the aquifer beneath the City of Lubbock. 

9) Scheduled to come on-line after the year 2000, a third major 
supply, Lake Alan B. Henry Oocated about 55 miles southwest 
of Lubbock) will provide the city with additional water 
reserves. 
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