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KRIEG REPORTS ON THE 
MAXIM{ZING OF WATER 

USE EFFICIENCY IN 
COTTON GROWING 

In summarizing his recent 
progress in a long-range 
study of cotton yield 
response to the interrela
tionships of water supply, 
nitrogen supply and available 
thermal energy, Dr. Dan 
Krieg, Professor of Crop 
Physiology at Tech, reported 
recently that "when water and 

r---. nitrogen supplies can be 
. managed properly, the thermal 

environment becomes the 
primary limitation to both 
yield and lint quality. 
Although lint yield and 
total seasonal heat unit 
accumulation are highly 
cor related, the thermal 
environment existing during 
the 55-85 days of age period 
is even more critical. When 
water supply is the major 
limitation to productivity, 
then the thermal environment 
is less important. However, 
a negative correlation exists 
between mean daily tempera
tures in August and lint 
yield. This means that the 
warmer the temperature, the 
drier the conditions." 

Field experiments continue 
in both Terry County (sandy 
soil) and Lubbock County 
(clay soil). Data being 

('collected include water use 
__ rates, growth rates, lint 

yields, and components of 
yield. "These data are being 
used to predict yield and 
prescribe management prac-

tices to maximize yield 
within the constraints of the 
available resources." 

Krieg presented three 
papers based on this study at 
the Annual Beltwide Cotton 
Production and Research 

Conference at Dallas in 
January 1987. In addition to 
the funding provided by the 
WRC, support continues to 
be received from the USDA/ 
ARS, the High Plains Under
ground Water Conservation 
District No.1, the Fluid 
Fertilizer Foundation, and 
various other sources. 

RAINWATER PUBLISHES 
PAPER ON CATION 

EXCHANGE IN GROUNDWATER 
SOLUTE TRANSPORT 

The Texas Civil Engineer, 
the monthly publication of 
the Texas Section of the 
American Society of Civil 
Engineers, contains, in the 
January issue, an analysis 
by Dr. Kenneth A. Rainwater, 
Assistant Professor of Civil 
Engineering at Texas Tech, 
of the means of identifying 
and restoring contaminated 
groundwater sites. The paper 
is an excellent blend of 
scholarly analysis through 
systems of partial differen
tial equations and of prac
tical experimental verifi
cation through a laboratory 
aquifer box containing an 
injecting well and a pro
ducing well. 

I n the real world pollu
tion of groundwater is apt 

to occur through accidental 
spills, poorly managed waste 
disposal sites, or in situ 
mining techniques. The 
alternatives most commonly 
applied to prevent further 
damage are physical contain
ment by structural or hy
draulic barriers, withdrawal 
and treatment of the 
contaminated groundwater, 
and/or in situ treatment. 

"The complex nature of 
groundwater flow and the 
interaction of contaminant 
species with heterogeneous 
porous _ media have led 
researchers to 'develop 
sophisticated. theoretical 
and numerical models for 
the general transport 
problem. These models often 
include hydraulic para
meters, such as hydraulic 
conductivity and dispersion 
teAsor s, which are difficult 
to establish accurately for 
a given site with present 
laboratory and field tech
niques. The parameters used 
to describe adsorption 
processes, such as cation 
exchange and physical sorp
tion, which affect solute 
transport in porous media 
are also difficult to 
quantify. Physical and 
chemical sorption parameters 
are usually determined from 
laboratory analyses of 
disturbed samples. These 
techniques may not accu
rately represent the actual 
soil-solute interactions in 
an undisturbed environment. 
T here is a definite need for 
models which provide direct 



estimates of the required injection-production 
parameters using data col- fields; 

well 

lected at the field site, 2) the model was easily 
such as water samples from coupled with existing para
wells completed in the zone meter estimation routines; 
of interest for removal of 3) the apparatus success-
contaminated water or fully provided a two-dimen-
injection of neutralizing sional flow field; 
species. 4) the experimental re-

"A second need exists for suIts demonstrated notice
experimental solute trans- able consistency; 
port data in two- and three- 5) it was necessary to 
dimensional flow situations, employ parameters derived 
such as those in well fields. from a real flow situation; 
The vast majority of labor a- and 

will be offered August 24-
27. 

I f interested, contact Dr. 
Claborn, P.O. Box 4089, 
Lubbock, TX 79409. ~ 

TTU OFFICIALLY 
RECOGNIZES RA YNELL 

KELLER FOR HER 
SIGNIFICANT INPUT 

TO THE WRC'S ACTIVITIES 

tory tests have utilized one- 6) the results of his The Texas Tech Admini-
dimensional soil columns study indicated that stration formally recognized 
which do not represent mul- the parameter estimation a not-too-well-kept secret 
ti-dimensional flow effects. procedure developed has that WRC personnel have know 
Field experiments have also good potential for appU- for years --- our Secretary, 
been performed under the cation in aq uifer resto- Raynell . Keller, Is an 
assumption of one-dimen- ration planning. AppUca- outstanding achiever. 
sional radial flow to and tion to actual field I n a standing-room-only 
from a single well. Since sites will be necessary to reception on April 3 Dr. 
multi-well systems are more demonstrate its utility. Donald R. Haragan, Tech Vice 
appropriate for rapid President, presented Raynell 
restoration of most COfl- with a plaque and a pin as a 
taminated groundwater sites, recipient of the Outstanding 
good two- or three-dimen- Achievement Award for Classi-
8ional ._!!ow~at_~ar~. ne~de~ ___ ---.CLhBQRtLAl'L~O.UNCES fled Personnel in the area_~ 
TOr vefIficafion of any TWO INTENSIVE--MICR6':---()f---Academlc Affalfs~--lfnd 
solute transport model used COMPUTING SHORTCOURSES Research. 
to plan efficient restoration Her colleagues in the WRC 
projects." Dr. B.l. Claborn, Associate have come to rely heavily on 

In addressing both the Professor of Civil Engineer- her judgement and competence 
needs cited, Rainwater es- ing at Tech; Roy D. Dodson, in the management of the 
tablished the following two President of Dodson and innumerable details involved 
objectives: Associates; and Duane in the processing of the 

"( 1) Formulate a procedure Barrett, hydrologist for mountains of paperwork 
for estimation of adsorption Dodson and Associates, have inherent in the preparation 
parameters in situ, using announced the presentation of research proposals and 
an appropriate contaminant at Tech of two short courses reports, newsletters, bud
transport model;" and developed by the Hydrologic gets, and other WRC acti-

"( 2) Test the procedures Engineering Center, U. S. vities. 
in controlled laboratory Army Corps of Engineers. Her patience and tact are 
experiments." The earlier of these, phenomenal, and her cheer-

The paper describes the Hands-On HEC-2, to be offered ful willingness to work 
model development; the flow May 18-22, will emphasize the overtime when necessary to 
hydraulics in the.oretical use of a computer program for meet some deadllne has been 
terms; and the apparatus, determining water surface of vital importance to the 
procedures and results of profiles. No prior computer WRC on many a project. 
an experimental study. experience is necessary to Dr. Urban summarized the 
Finally, the experimental participate. feeUngs of the entire 
results are analyzed. The other, Hands-OnHEC-l, WRC staff in stating that 

Rainwater concluded that a flood hydrograph package "she has steadfastly 
1) the contaminant trans- employing measured data from contributed to our success ~ 

port model was designed to real watersheds and reviewing through the good years as 
be appropriate for the the rainfall-runoff process, well as the lean a.nd is most 
planning of aquifer resto- head loss computation, rout- deserving of our apprecia-
ration efforts utilizing ing, and model calibration tion." 



FEDLER AND GREGORY 
REPORT ON OPTIMIZA-

TION OF UNDER-UTILIZED 
WATER RESOURCES FOR 
THE IRRIGATION OF 
HIGH-VALUE CROPS 

I n a progress report on 
a WRC-funded research pro
ject Clifford Fedler and 
James Gregory of Tech's 

affect the shape of response 
functions significantly, data 
from 1981 through 1986 are 
being analyzed. 

A research bulletin cover
ing the full project will be 
published. 

Agricultural Engineering RAMSEY AND RAY TO 
Department report that West PUBLISH WASTEWATER 
Texas weather data for 15 STUDY IN ENVIRONMENTAL 
years have been collected PROGRESS 
and placed in computer data 
files. Work is in progress 
on similar compilations for 
evaporation and wind. 

Alternative uses to 
be considered for the water 
include the irrigation of 
parks, cemeteries, and other 
municipally owned property 
and the raising of such 
high-value cash crops 
as fish, vegetables, and 
flowers. 

An examination of water 
storage in playa lakes, 
incliiding an analysis of 
percolation and rUl}off da,ta, 
is also underway. 

STOECKER REPORTS 
PROGRESS ON STUDY OF 

THE RESPONSE OF COTTON 
YIELD TO IRRIGATION 

In a quarterly progress 
report submitted to the 
WRC on a funded project (see 
WRC Newsletter for October, 
1986) Dr. A.L. Stoecker, 
Associate Professor of 
Agricultural Economics at 
Tech, stated that the 
analysis of the response of 
cotton yields to irrigation, 
p replant nitrogen, and 
postplant nitrogen using 
exprimental data from 1984 
and 1985 has been completed. 

"" Maximum yields occurred when 
~ 'total water use was between 
. 50 and 60 cm (20 to 24 

Chittaranjan Ray and Dr. 
Heyward Ramsey have been 
notified by the American 
Society of Chemical Engi
neers that their research 
paper on the removal of 
heavy metals from wastewater 
in a clay soil matrix using 
electro-osmosis has been 
accepted for publication in 
Environmental Progress, a 
quarterly published by the 
A.I.Ch.E. The paper is 
an outgrowth of a thesis 
written by Ray under the 
guidance of Dr. Ramsey. Ray 
is at present an engineer 
with Geraghty ~nd Miller in 
Hackensack, NJ. 

The paper first summarizes 
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the theory of electro
osmosis, a ph y sico-chemical 
phenomenon which involves 
the application of a direct 
current potential across a 
fine porous capillary system 
containing colloidal parti
cles, such as a clay soil 
matrix, to improve its 
permeability. It then 
describes and analyzes an 
experimental program devised 
and conducted by the authors 
using soil cores formed from 
Randall clay --- a common 
constituent of the playa 
lake basins of the High 
Plains of West Texas (see 
figure) • 

The experimental investi-
gation was designed to 
accomplish the following 
objectives: 

1. determination of the 
sorption capacity of Randall 
clay for heavy metals; 

2. determination of rates 
of soil solution flow under 
electro-osmosis; 

3. .identifiGation of fea
sible electrode configu
ration that can be used in 
a low-technology field 
system based upon the 
results of the bench-scale 
study; and 

CATHODE 
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inches) in depth. To include 
the effect of alternate 
weather patterns, which SCHEMA1:IC DIAGRAM OF LABORATORY SETUP 



4. evaluation of the de
sign and operation of full
scale systems based upon 

WRC PARTICIPATES IN 
SUPER COLLIDER STUDY 

laboratory results. Working closely with area 
The study determined that geologists and other scien

Randall clay possesses a tists and consulting engl
high sorption capacity for neers, the Water Resources 
heavy metals and can handle Center has provided a report 
a high hydraulic loading of to the Lubbock Chamber of 
wastewater before becoming Commerce on technical 
saturated with heavy metals information for a possible 
and other ions. However, site for the Department of 
while electro-osmosis was Energy's proposed Super-
found to increase the conducting Super Colllder in 
permeability of the clay it the Lubbock area. The 
was also - found to be a slow proposed site is located 
rate system and to be energy northwest of Reese Air Force 
intensive. Thus a high Base and was examined by 
incentive exists to con- the contractors for a wide 
tinue the investigation in range of characteristics 
seeking means to increase including topographic, geo
the rate of flow, to prevent logic, hydrologic, and 
electrolysis of the moving environmental considerations. 
water, to prevent back flow , T he Water Resources Center's 
and to experiment with less contribution to the study 
corrodible materials for focused on regional climate, 
electrodes. environmental considerations, 

and surface and ground water 
hydrology. Other contrac
tors focused on socio-
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economic considerations, land 
use, utilities, geology, 
tunneling, and overall con
struction costs for the 
project. Or. E. W. Kiesling, .~ 
Chairman of the Department of 
Civil Engineering Is serving 
as Project Manager for the 
University's Center for 
Applied Research and Engi
neering, and is assembling 
the input from the con
tractors and producing the 
final report. 

.... 


