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RA YNELL KELLER TO RETIRE 

Since September 1967, when 
money was first appropriated as a 
Special Line Item In the State budget 
to create the Texas Tech Water 
Resources Center, Mrs. Raynell 
Keller has done an outstanding job as 
its Secretary. Her knowledge of the 
activities of the Center under its 
three directors Dr. Dan M. Wells 
(1967-77), Dr. Robert M. Sweazy 
(1977-85), and Or. Lfoyd V: Urban 
(1985-) has proved to be invaluable 
in maintaining the limooth operation 
of the Center. WhHe she will have left 
a well-organized set of (des, the staff 
anticipates finding them to be a very 
poor substitute for the convenience 
of asking Raynell for the background 
material on the many proj.ects and 
other activities in which the WRC has 
been involved since Its founding. 
Raynell will be sorely missed - her 
retirement will be effective January 
1990. 

Prior to the founding of the WRC, 
Raynell worked in the Office of the 
Dean of the College of Engineering 
from 1961 to 1967,andlnthe Office 
of the State Board of Water 
Engineers in 1953-54. 

Raynell's husband Frank retired 
from the lubbock Police Department 
in January 1988. They have decided 
to remain in Lubbock. Raynell says 
they are looking forward to lots of 

traveling, spending time with their 
daughters, Franya and Rhonda in 
Dallas, and ·some just plain old 
reading and relaxation.· 

The staffs of the WRC and of the 
agencies with which the WRC has 
frequent joint projects win long 
remember the "good old days· when 
a Question to Raynell saved a tedious 
search of the files or prevented a 
long sesslon with the telephone 
trying to chase down. an answer to a 
problem. Her cheerful'presente and 
invariable willingness to help will be 

,recalled almost constantly as the 
rest of the staff adjusts to the 
impending' vacanCY'Whitecorti!any . 
wishing Raynell happiness in her 
well-earned retirement. 

PHASE II OF RESEARCH 
FUNDED BY EPA 

The U.S. Environmental Protection 
Agency has provided $116,794 for 
the second phase of a demonstration 
project being investigated at Texas 
Tech by Ken Rainwater, Assistant 
Professor of Civil Engineerin-g: B.J., 
Clabom, Professor of Civil 
Engineering; and Caryl E. Heintz, 
Associate Professor of Biological 
Sciences, Current gr~du~e re~e,.~h 
assistants involved in the project are 
Polly Mayfield, Sridhar Varadaraj, and 
Vilka Scott. 
.. Current techniQUes for stimulation 
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groundwater are Umited by the 
Inabnity to control the flow of injected 
oxygen and nutrients through the 
zone targeted for treatment. Site 
hydrogeologic characteristics and the 
stability of the oxygen source often 
allow the process to work near the 
injection points. In this project, a new 
method based on the injection of air 
'into the unsaturated zone is proposed 
to encourage introduction of fresh 
oxygen and moisture over ~ broader 
area ane thus to enhance treatment. 
of both soU and groundwater. 

The objective of this project is to 
provide a controlled -laboratory 
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investigation of the new method. 
Vertical Soli columns are used to 
represent the subsurface conditions. 
Diesel fuel has been selected as the 
contaminant mixture. 

A diesel-degrading bacterial 
consortium isolated from a 
contaminated soil sample represents 
the soU bacteria; Specific objectives 
for the project period are: 

III ,Comparison of the effects on 
diesel biodegradation caused by 

, cyclic water table movement due to 
lir injection with those observed in 
appropriate controls, and 
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, , 
1 n ' Upper Interface 1 ___ Y ___ , 

Level ' ' , 

Di!el 
saturated 

'R ., 
1 eservol( 1 , 
'--------

4 
3· ... 

2 

.1 

t 
Water' 

saturated 

1 

Initial rnterface 
Level 

Reservoir 

Figure 2. Schematic of experimental soil column apparatus 
(all distances in em, not to scale) 

importance of the frequency and , 
amplitude of the water table 
manipulation on the rate of diesel 
biodegradation. 

-Two years of preliminary studies 
funded by the Texas T echUniversity 
,Water Resources Center led directly 
to this grant. In that period, a 
bacterial consortiunv: was,ideiJtified 
which degraded diesetinthree -weeks 
in incubated flasks. ;Preliminary soil 
column ,experiments were then 
performed, using water reservoirs 
rather than air injection to move the 
water table vertically ... 

Current techniques for stimulation 
of in situ bIodegradation of petroleum 
fuels . in contaminatedsoUs and 
groundwater are· Hmited by the 
inabUity to control the flow of injected 

'oxygen and·, nutrients···through,,·the 
. zone· targeted for treatments. Site 
hydrogeologic characteristics '8nd the 
stability of the oxygen, source often 
allow'theprocess to work near the 

. "lnjectkm pOints~ 'In' this project, anew 
method based on the injection of air 
into the tinsaturatedzone is proposed 

" toencourage,·introductioo·of ,fresh" 
oxygen and moisture, over a broader 
area and thus to enhance treatment 
of both soil'andgroundwatet. 

ENVIRONMENTAL SCIENCE 
LABORATORY TESTING T£XTII.£ 

MfU.WASTES 

In the continUing ,effortto'improve . 
operations, engineers for the 
American Cotton GrOWeTS denim plant 

. at tlttlefleld, Texas, <are<utlJizing the . 
eQu1pmentand personnel of the 
Environmental Science, Laboratory 
(ESL), Department of Civil 
Engineering, Texas Tech university to 
conduct bench-scale odor treatment ~ 
and flocculation trials on bY1>roducts '-
of the dyeing process. The denim 



plant, part of the Textile Division of 
the Plains Cotton Cooperative 
Association, is seeking methods to 
more efficiently deal with some 
challenging wastes, in particular the 
dyed yarn rinsate. 

The textile mill effluents are 
chemically unique in many _ respects, 
and because there are very few 
similar facilities, there is no industry 
standard for their treatment. In 
addition to the unusual chemical 
compositlon, the wastes are high in 
suspended solids and have some 
odor. Conventional _ treatment 
processes often address one or more 
of these parameters separately, in 
batch processes. The trials in 
progress are an effort to deal with all 
three issues simultaneously. The 
laboratory work is being done by Brad 
Thornhill and Tony Monhagen, 
Director of the ESL. After the testing 
phase is completed, the alternative 
treatment will be _ evaluated to identify-_ 
the ; optimum - method for ' 
recommendation. I. . 

DR. TOMMY R. KNOWLES 
PROMOTED TO DIRECTOR OF 
PlANNING BY TEXAS WATER 

DEVELOPMENT BOARD 

Walter w-. Cardwen; IU, Chairman of 
the Texas Water Development Board 
(TWDB), announced the appointment 
of Tommy R. Knowles, Ph.D., P.E., as -
Director of Planning of the TWOB 
effective 21 September 1989. 

The press release announcing the 
appointment stated that "Dr. Knowles 
has served as Interim Director of 
Planning since the former Director of 
Planning, Dr. Herbert W. Grubb, 
resigned last November. The Texas 
Water Development Board is the state 
agency responsible for water supply, 
wastewater treatment, and flood 

protection financing and planning. Dr. 
Knowles has been associated with the 
state's water agencies since 1973 
and with the Board's planning division 
since 1985, most recently serving as 
Chief of the Water AvaHability Data 
and Studies Section. Dr. Knowles 
graduated with honors from Texas 
Tech University where he earned a 
B.S. in Agricultural Engineering, an 
-M.S. in Civil Engineering, and a Ph.D. 
in Water Resources." 

As a graduate student at Tech, Dr. 
Knowles was co-author with Dr. B.J. 
Claborn and Dr. Dan M. Wells of the 
Water Resources Center PubHcation 
entitled "A Digital Computer Model for 
Predicting Regional Aquifer Response 
(129 p, Dec. 1971) as well as "A 
Computerized Procedure to 
Determine Aquifer Characteristics" 
(103 p, Dec. 1972.). 

RAINWATER, ZAMAN, ClABORN, 
AND PARKER TO PRESENT AND 

PUBLISH RESULTS OF IN·SIl1J 
- VOLATlLlZAnON RESEARCH 

Ken Rainwaterj Mohammad R. 
Zaman, BRIy J. Claborn, and Harry W. 
Parker will present a paper, 

, "Experimental -and Modeling Studies 
of In-Sltu Volatilization: Vapor-Uquid 

,- Equihbrium or Diffusion-Controlled 
Processr at a conference sponsored 
jointly by the National Water Well 
Association and the American 
petroleum Institute at Houston, 15-17 
November. The proceedings -of the 
conference will be published -as the 
"Proceedings of the petroleum 
Hydrocarbons and Organic Chemicals 
in Ground Water Conference.' 

In recent years groundwater 
contaminated by accidental leakage 
of petroleum products and industrial 
solvents from underground storage 
tanks has been recognized as a 

major environmental problem. The 
residual saturation of the vadose zone 
from leaking tanks cQntaining 
gasoline or other hy~rocarbons both 
contaminates the soil and can act as 
a long-term source of groundwater 
contamination due to slow dissolution 
Into percolating;c groundwater 

, recharge. 
Remediation of the unsaturated 

zone has traditionally invQlved 
excavation -and disposal or treatment 
of the contaminated soil. SolJ.venting 
is an in situ remed~on strategy 
which uses controlled convective air 
flow through the vadose zone to 
encourage volatiHzation of the liquid 
hydrocarbons and to provide a 
pathway for removal of the vapors. 
Although the process is widely used 
for _ in situ remediation, the physics of 
its mechanisms are not yet well 
understood. 

The paper summarizes the results 
of some fifteen months of detaUed 
investigation 6fthe effects of forted 
air flow on residual hydrocarbons in 
an experimental tank 'containing 
unsaturated -soil. The large-scale 

. apparatus 'employed was Intended to 
bridge the gap between small- and 
field-scale tests. 

POLISH EDUCATOR 
PRESENTS SEMINAR 

-Professor Tomasz Winnicki, Vice 
President for Science Affairs of the 
Technical University of Wroclaw, 
Poland, provided a seminar on 
Membrane Processes for Waste 
Water .Treatment on Tuesday, 
October 24,' 1989. Professor 
Winnicki's 'seminar, hosted by the 
Water Resources Center, attracted 
students and faculty from Chemistry 
and Biochemistry, Chemical 
Engineering, CiVil Engineering, and 



staff from the Water Resources 
Center. 

Dr. Len Ainsworth, Vice Provost 
for 'Academic Affairs, said that 
Professor Winnicki has been traveling 
in the United States for the past 
month and has already addressed 
audiences on several cotlege 
campuses, include Rutgers University, 
Pittsburgh University, and Iowa State 
University. 

-
MOLLHAGEN DEFENDS USE OF 

AGRICUL'RIRAL CHEMICALS 

It a conference devoted to quality 
problems of the water of the South 
Plains, hosted by the Hockley County 
Extension Program Council and held 
at the South Plains Cotlege, 
Levelland, on 12 October, A. Wayne 
Wyatt, Manager of the High Plains 
Underground Water Conservation 
District No.1; Dr. John Abernathy, 
Resident Director of the Agricultural 
Experiment Station in Lubbock; and 
Dr. Tony Mollhagen, Director of the 
Environmental' Science' Laboratory of 
the Texas Tech University Water 
Resources Center emphasized that 
the widespread pubRc fears of 
. agricultural chemicals are unjustified. 
In particular, the perceived risk of 
using agricultural chemicals over an 
aquifer heavily pumped for drinking 
water and irrigation can be countered 
by good housekeeping practices In 
well design and maintenance. 

Wyatt stressed the potential 
dangers inherent in the fact that a 
well provides direct access' to the 
aquifer If it is not properly 
constructed' to protect against 
surface contamination. He reported, 
however, that an extensive well 
testing program undertaken by the 
HPUWCD had found no evidence of 

of pesticide residue that were found Kathleen Davis, Assistant Farm 
occurred In a few weHs having poorly Ecfltor of the Lubbock 
sealed ,well, heads and/or careless Avalanche-Journal, in reporting the 

'use of pesticides in the vicinity of the ,- meeting in the issue of October 13, 
welts. employed the' headline "Local 

Mollhagen reinforced this point by scientists say public fears of 
noting that there is growing evidence agricultural chemicals unjustified.' 
that point-source contamination from 
wells and careless use of pesticides 
may have been a more significant 
factor in the groundwater 
contamination observed in the 
midwestern states than was 
previously suspected. It would 
appear to be a situation in which the 
actions of a few ind'tviduals have 
created a public relations problem so 
great that regulatory bodies reacted 
by banning producers' use of 
important aids to crop production. 

Few people' outside the areas of 
public health and of agriculture reaHze 
the huge contribution that the use of 
pesticides has made to the 
attainment of our current standard of 
living. Motlhagen, who has expertise 
In preventive medicine, cited a 1980 
study which showed that intoxications 

-from pesticides are forty times more 
common from home usage than from 
agricultural activity. This contradicts 
the widespread beBet that farrners as 
a group are careless users of 
pesticides. "The United States since 
the 1930's has been more and more 
dependent on fewer and fewer 
farmers. Dependence on agricultural 
chemicals to meet demands Is a fact 
of life,' he said. 

Dr. Abernathy expanded on the theme 
of misperceptlon by the public in 
observing that few people are aware 
of the extensive testing required by 
EPA in the registration 'of products. 
He commented that there are far too 
many instant experts with wholly 
inadequate scientifIC bases for their 

HAZARDOUS WASTE 
, MANAGEMENT SEMINAR 

PLANNED 

Preliminary plans are underway 
for a regional hazardous waste 
management seminar to be held on 
the TTU campus in early 1990. The 
one-day event is to target regional 
'small generators' and municipal 
officials, providing the attendees with 
mucb-needed information on problem 
identification, relevant laws and 
regulations, waste immunization and 
management alternatives and 
opportunities for finding answers to 
individual questions and concerns. 
The seminar is being planned by a 
Steering Committee chaired by Dr. 
John Bradford, Director of the TTU 
Center for Hazardous Waste 
Management Studies, and Dr. Lloyd 
V. Urban, Director of the Water 
Resources Center. Drs. Richard 
Tock, John BorrelH and Ken Rainwater 
are members of the Steering 
Committee. 

large-scale contamination. The traces panaceas. 
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STATE FUNDED PROJECTS OF THE WATER RESOURCES CENTER, 1989-90 

Prolect Naml Prlnclpa'lny'stfllto[lDeplrbnent 

Surface and Ground Water Quantity/Quality Interactions - The Role 
of Playas in the Southern Hgh Plains 

R.H. Ramsey/Civil Engineering 
R.E. Zartman/Agronomy 

A Comparison of Pulsed and Steady Vaporization B;J. Claborn and Ken Rainwater/ Civil Engineering. 
of Residual Hydrocarboo$ In Un~rated Porous Media 

In.Situ Oxidation for Rehabilitation of Aquifers Contaminated 
with Petroleum or Petroleum Products 

Maximizing Water Use Efficiency in Cotton (Maximizing Colton Yields in a 
Short Growing Season Environment 

Harry Parker/Cbemlcal Engineering. 

Harry Parker/Chemical Englnef!ring 
Ken Rainwater/Civil Engineering 

Dan Krieg/Agronomy 

Laboratory InvestigatiQllof Cyc6cVerticai Water Table 
Modulation for Enhancement of In SitU Aerobie Biodegradation 

Ken Rainwater andB.J. CI~om/CIVil Engineering 
... Caryl HeintzlBjoiogical SCiences 

V tidati ofSeI· ctad .Il;~atMethodaforMeasurh:wt Pestfclde~ a. . on ... e .'. '-"-TW< . ..... . ...... . .. ". 

ResidtlesinSoiI and Groundwater '. '!,.,'." 

: Estimating Free Water Evap~atlon and Crop Water 
Requirements with Limited qimatic Data 

HIGH PLAINS DI$TRlCTANf) 
ENVIRONMENTAL'SCIINCI 

I.ABORATORYCOOPERATE ON 
IMPROVED TESTING FOR 

NrrRATES' '.,' . 

The High Plains.Uoderground Water 
Conservation OIStr1et;(HPUWCD} has 
arranged for t~e Texas Tech 
Environmental Science Laboratory 
(ESL) to test groundwater samples for 
the presence of. nitrates •.. The study 
has been undertaken by the HPUWCD 
in order to reestablish baseline values 
for this important parameter. There 

is" evidence that methods employed 1989. Mr. A. Wayne Wyatt,.Chairman 
. widely. in the past for sample of the Board,. stated that "The 
. coltectionand presentation may not meetingwiH focus first on the current 
yield accurate vames. ESL personnel. . program: and the8oard, wiRthen 
are working closely with the HPUWCDelq)lore :ways'to:ftlrther" enhance·<the . 
to devetop procedures for obtaining' viability of the WRC: Jim Bertram, 
the best possible samplf~~,:Jm: , .. , a.Qar~LVice . Cbairman, remarked that 
analYSis by,theESL.. .. >.,.,· ;,' '.;' 'The ,Center·' is· doing 'some great 

WRC ADVISORY BOARD 
SCHEDULES MEETING 

The Fall 1989 meeting of the 
WRC AdviSOry Board has been 
scheduled for Friday, November 10, 

. things,~d the . Board can help see 
that the community . as ' .. a whole 
becomes better informed about 
them.· Some possible mechanisms 
include the sponsorship of a major 

. water conference during sometime in 
199()'91, development of a WRC 



water management note publication 
series, and active Board involvement 
in various promotional activities. 

MEMBERS OF THE 1988-89 WRC 
ADVISORY BOARD 'NCWDE THE 

FOI.1.0WlNG: 

Chairman 
Mr. A. Wayne ~att 

Vice Chairman 
Mr. Jim Bertram 

Dr. John BorreHi 

Mr. Mack licks 

Dr. R.K. Jain 

Dr. Daniel R. Krieg, 

Dr. James (Jim) S. Parker 

Mr. Don Rauschuber 

Dr. Robert M. Sweazy 

Mr. Morris Wilkes 

Mr. C. Clayton Yeager 

WATER RESOURCES CENTER 
TEXAS TECH UNIVERSITY 
P.O. BOX 4630 
LUBBOCK, TX 79409 

BRASHEAR AND RAMSEY 
RECENE EXTERNAl. FUNDING 

FOR TWO PROJECTS 

Development of interactive 
computer-aided Instructional material 
(ICAlM) is continuing in the eMI 
Engineering Department. Two recent 
events have helped this 
developmental effort. A contract was 
signed with the U.S. Army 
Construction Engineering Research 
Laboratory in Champaign-Urbana. 
Illinois, during the summer to 
investigate the possibility of 
integrating their present method of 
training indMduais on proper removal 
of asbestos materials from Army 
facirlties with an ICAIM. Material, 
presently in the form of videotape and 
training manuals, wiD be combined 
with HyperCard stacks and video 
segments on videodisc into an 
interactive system to be used for a 

training demonstration. Robert 
Brashear, a Ph.D. student in Civil 
Engineering, and Dr. Heyward 
Ramsey, Associate Professor in Civil 
Engineering, will be working on this 
project. 

A development grant submitted to 
the Apple Computer's Higher 
Education Academic Development 
Donations program by Mr. Brashear 
and Dr. Ramsey has been approved. 
The' $11,560 grant Includes two 
Macintosh IIcx computers and funds 
to purchase a video capture card. 
The two computers wiD be used in the 
development of ICAIM for Instructional 
purposes in the department. 
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