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Pantex Site Characterization Study Funded 

f£ nvironmental researchers 
at Texas Tech University, 
through its Water 
Resources Center and 

Departments of Civil 
Engineering, Agricultural 
Engineering, and Range and 
Wildlife Management, will 
contribute significantly to site 
characterization studies being 
conducted at the Department of 

{'< ~nergy's Pantex Plant near 
.' Amarillo, Texas. The Pantex 

----- Plant assembles nuclear 
weapons and other high 
explosive weaponry. 

The research is being performed 
under a $1.09 million subcon
tract from the Bureau of 
Economic Geology of the 
University of Texas at Austin. 
The Bureau of Economic 
Geology is under contract with 
the Governor's office, who 
contracted with the Department 
of Energy for the site characteri
zation study. The study period 
tentatively extends from 
September 1990 through August 
1995. 

Dr. Ken Rainwater, Assistant 
Professor of Civil Engineering, 
serves as the principal 
investigator on the TTU team. 
Co-principal investigators 

f"'"",r:!.nclude Water Resources Center 
_ ..... (:""!>irector Dr. Lloyd V. Urban; 

~ivil Engineering faculty 
members Dr. Billy J. Claborn, 

Dr. R. Heyward Ramsey, and 
Dr. Tony Mollhagen; 
Agricultural Engineering 
Chairman Dr. John Borrelli; and 
Dr. Harold L. Schramm of the 
Department of Range and 
Wildlife Management. 

"The pnncipal purpose of the 
TTU research team in 
conducting their portion of the 
studies is to not only represent 
the State of Texas, but to help 
protect the state's natural 

resources, primarily its surface 
and ground water resources, by 
understanding the contamina
tion pathways that may exist at 
the site," states Rainwater. 

The concerns of the TTU 
research team will be split into 
two major categories. The first 
concern deals with the 
hydrologic transport of 
contaminants from their sources 
in the Pantex Plant area to the 
Continued on Page 2 .•• P ANTEX 
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CONFERENCE SCHEDULEP: 

WEATHER MODIFICATION: 
THE ROLE OF CLOUD SEEDING 

IN INCREASING RAINFALL 
IN WEST TEXAS 

~ 
or twenty years the High 
Plains of West Texas has 
been the site of efforts to 
induce additional rainfall 

from summertime convective 
clouds. From the northern reaches 
of the Texas Panhandle to the 
Permian Basin and Concho Valley, 
numerous programs have been 
conducted since 1970 to encourage 
more rainwater by seeding certain 
clouds with silver iodide. 
Moveover, the U. S. Bureau of 
Reclamation and the State of Texas 
have conducted years of research of 
cloud-seeding techniques to 
determine their impact on rainfall 

occurrence in water-short areas of 
Western Texas. 

What has been learned about cloud 
seeding as an effective tool for 
augmenting surface and ground 
water in West Texas? Does timely 
seeding of clouds prompt them to 
unleash more rainwater and, if so, 
by how much and under what 
circumstances? Is the gain in 
rainfall enough to offset the cost of 
performing the seeding operations? 
These and numerous other 
challenging questions are to be the 

Continued on Page 4 ••• 
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subsurface. The second concern 
is the effects of the ecological 
conditions (including plants, soil 
and wind) on contaminants 
which are brought to the playa 
wetlands. 

To address the first concern, 
civil engineering faculty 
members will focus on the 
surface and subsurface transport 
mechanisms which determine 
the fate of contaminants at the 
site. Historically and currently, 
most of the industrial and 
treated domestic wastewaters 
are carried from plant facilities 
through simple gravity flow in 
unlined ditches to a single playa 
lake. In addition to plant 
wastewaters, the playa also 
receives storm runoff from the 
surrounding watershed. The 
civil engineers will study the 
amounts and fates of water and 
contaminants which may be 
moved through this system and 
intera€t with theatmosphere,,--,--
vegetation, and the soil. 

The important pollutants 
include dissolved high 
explosives, industrial solvents 
and process wastes, as well as 
fuels from underground storage 
tanks. Previous studies at the 
site have shown that water 
within the playa can seep 
downward toward the Ogallala 
Aquifer. 

Several specific tasks are 
planned to describe this system. 
The present flows of wastewater 
through t~e ditch system will be 
measured or estimated based on 
data from the processes carried 
on within the plant. The present 
chemical composition of the 
wastewaters will be analyzed or 
estimated. Historical 
wastewater flow and quality 
data will be estimated based on 
available fnformation on past 
practices. Complete hydrologic 
analysis of the rainfall-runoff 

relationships for the watersheds 
on the site will be performed to 
quantifY the effects of 
precipitation, evaporation, and 
seepage. 

Coupling this information with 
analyses of the contaminant 
concentrations in soil and water 
from the site, the various 
sources and sinks of the 
contaminants will be 
inventoried to estimate the 
possible distribution of 
contaminants at the site's surface 
and subsurface. 

Potential downward migration 
of contaminants in the 
subsurface will be studied using 
soil cores taken from various 
appropriate locations. The soil 
cores will be analyzed by 
researchers in Austin and used 
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water to determine whether the 
plant life in the playa can 
remove or degrade the 
contaminants. 

The first task in this effort will be 
quantification of the living 
organisms and water quality in 
the important playas at the site. 
The second immediate task is 
construction of experimental 
playa microcosms at the site. A 
number of circular tanks will be 
filled with natural playa soils 
and subjected to various 
combinations of chemical and 
water loading in the presence of 
various plants found within the 
playas. This work will allow 
determination of the effects of 
different components of the 
playa ecology on contaminant 
fate. 

to represent the hydrogeologic Texas Tech University 
struaureatvarious depths. researchers where chosen to 
Contaminant solutions will be perform these phases of the site -._ 
passed through the soil cores to characterization study at the • _" ~ 
determine whether the different Pantex Plant due to the _. ~ 1 
-ffiemicififpecies passlfiiougli6r- -~expeiienceandexpertise ! 
are retained by the soil. Special develop~ by these faculty 
attention will be given to the members m surface hydrology, 
transport of inorganic chemicals subsurf~ce hydrogeology, and 
and the biodegradation of co~tammant transp?rt pr~esses 
organics. whIch control the dlStnbutIon of 

pollutants in the High Plains. 
Drs. Borrelli and Schramm will 
handle the second concern of the 
TTU research team: the role of 
playa ecology in contaminant 
fates. The vegetation within and 
surrounding playa lakes may 
interact with dissolved and 
suspended contaminants to 
biologically remove and I or 
degrade them. The importance 
of water and chemical loading 
as compared to the assimilative 
capacity of the ecological system 
must be understood. In 
addition, wind transport of 
pOSSibly contaminated sediment 
may be another source of 
chemical input. The water 
quality of the playa lake will be 
monitored on a monthly basis 
and compared to the - -
composition of the inflowing 
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GEORGE A. "DOC" WHETSTONE 
REMEMBERED WITH RESPECT & 

APPRECIATION 
Bachelor of Science in 
Mathematics, Master of Science, 
and Doctor of Philosophy from 
the University of Washington. 
He was married to the former 
Vivian McDermid in September 
of 1934. He carne to Texas Tech 
University in 1946. 

During his tenure, Doc held the 
ranks of Assistant Professor, 

Engineering if it had not been 
for Doc saying that he thought I 
could make it in graduate 
school. He urged me to go to 
graduate school. Doc was my 
mentor." 

In reflecting back on his 
undergraduate experiences, 
Claborn recalls fondly the 
morning coffee sessions that he 
. and Doc participat-

ed in at a local rr akejusta ... L moment 
to 

imagine the 
impact that one 
man can have 
on the 

@@ 
9-fe gave e~ams tliat tenaea to ma/(g, 

restaurant. "Each 
morning Doc and 
several students 
would go across the 
street to drink 

you tliinl( ... lie testea your tliouglit 
processes insteatf of your coffee." The 

department didn't 
know what a coffee 
pot was during 
those days, jokes 
Claborn. "That's 

thousands of 
students and 
untold numbers 
of colleagues 
and associates 
with whom he carne in contact 
in over 44 years of dedicated 
service to the teaching/research 
profession. Dr. George A. 
Whetstone, known simply as 
"Doc", was an influential and 
respected member of the Civil 
Engineering faculty and a 
valued associate of the Water 
Resources Center throughout his 
44 year tenure with Texas Tech 
University. 

As he recalls Doc following his 
recent death in December of 
1990, Dr. Lloyd Urban, Director 
of the Water Resources Center 
states, "Doc was the kind of 
faculty member that you 
remember with respect." 

Just for the Record 

Doc Whetstone was born in 
Butte, Montana on May 22,1912. 
He received the degrees of 

memorization s {(firs. 

Associate Professor, Professor, 
and Professor Emeritus in the 
Department of Civil 
Engineering. Following his 
formal retirement from teaching 
in 1977, Doc continued to be a 
valued member of the 
university, serving as a Research 
Associate to the Water 
Resources Center. 

Special Memories of 
"Professor Whetstone" 

Doc taught courses in hydraulic 
engineering, fluid mechanics, 
and other subjects in the field of 
civil engineering. Dr. Billy J. 
Claborn, who currently serves as 
a professor of Civil Engineering, 
recalls his undergraduate 
professor. "Doc was very very 
encouraging to me when I was a 
student here at Tech back in the 
mid-1950's. I would never have 
moved beyond a B.S. in Civil 

where we really got to know 
Doc. 

"Doc believed in his students 
working and doing homework," 
remembers Claborn. "He gave 
exams that tended to make you 
think ... he tested your thought 
processes instead of your 
memorization skills. You could 
solve one of Doc's exams in ten 
minutes, if you saw what he 
wanted you to see. Otherwise, 
you might never solve it." 

One of the teaching techniques 
that Doc is well remembered for 
is his "dollar quiz." According 
to Claborn, "Doc would corne 
into class each morning with a 
silver dollar in his hand. He 
would flip it to determine 
whether or not there would be a 

Continued on Page 4 ••• 
WHETSTONE 
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WHETSTONE .•• One Professor Recalls lectured at the University of /"''-, 
Continued from Page 3 

Another Rhodesia. 

pop quiz that morning." The Lloyd Urban recalls that Doc "Upon Doc's retirement from 
quiz usually consisted of one of hired him during his tenure as teaching, WRC Director Bob 
the homework problems with Acting Department Chairman. Sweazy recognized Doc's 
some of the numbers changed. Urban remembers that Doc was potential continuing 
"This was Doc's way of showing highly respected by his peers for contribution and retained Doc in 
you that you needed to go home his dedication to the job of the capacity of Research 
and study some more if you assuring that the students Associate for the WRC." Urban 
didn't get the problem solved." learned at least th~ basics of states, "Doc served the WRC in a 

whatever he was trying to teach number of different capacities, 
Doc primarily taught hydraulics them. "Doc was also very actively participating in 
during the time Claborn studied insistent that the students follow research. 
under him. He also taught the the example set by Mr. J. H. 

"He was particularly involved in fluids lab (referred to these days Murdough as far as engineering 
as the hydraulics lab). Claborn ethics and professionalism were the context of bibliographic 
recalls that Doc had one rule for concerned. He would not related research. He was a 
passing the fluids lab. tolerate cheating. fantastic bibliographer," states' 

Urban. "Given a subject and 
"Doc's office was on the first "Doc had a special interest in charged to dig up past 
floor, right across the hall from South Africa," recalls Urban. " In information related to that 
the fluids lab. He always had 1970, he was a guest of the specific subject, Doc would head 
one firm rule ... You could not South African Government for the library and burrow 
possibly pass the fluids lab if during a convention in Pretoria through references and cross 
you flooded his office." Claborn which climaxed South Africa's references. He could really .~.,\ 

grins and admits, ''Wel'aD water Water Year. While in Africa, he ferr~to!ltpractically all that was 
~"--

down the hall one time, but we visited extensively in South ever printed about a particular 
kept it out of Doc's office." Africa and Rhodesia and subject. 

"In addition to this role," 
CONFERENCE ... Continued from Page 1 explains Urban, "the WRC staff 

focus of a "Conference on Weather cloud seeding as a water-
utilized Doc's special talents as a 

Modification," to be held in 
grammarian. Doc was a great 

development strategy in areas of the editor in the sense of having the 
Lubbock at the Holiday Inn-Civic United States where critical water ability to understand the subject Center on Thursday, February 14, needs exist. 
1991. The all-day forum is from the technical perspective 
sponsored by the Texas Water The conference will also provide a and still properly convey the 
Commission, the High Plains panel discussion and open forum concepts and ideas of the subject 
Underground Water Conservation during the afternoon for those matter utilizing proper English 
District No. I, and the Water persons in attendance to pose and grammar. 
Resources Center of Texas Tech questions and give their views on 
University. The conference is open cloud seeding as an effective means "In all the years that Doc 
to the public, and no registration fee for either enhancing rainfall or proofread my work," muses 
will be assessed. suppressing hail. Urban, "you could probably 

To be featured as principle lecturer For further information about the 
count the number of pages that 

at the conference will be Dr. Harold conference, interested persons 
he did not correct on one hand." 

Orville, Head of the Department of should contact the Weather and After 44 years with Texas Tech Meteorology at the South Dakota Climate Specialist of the Texas 
School of Mines and Technology. Water Commission University, the staff and faculty 
Dr. Orville is recognized (512-371-6382), the High Plains of the WRC and the Department 
internationally as an expert on the Underground Water Conservation of Civil Engineering as well as ~ 
state of weather modification District (806-762-018l), or Texas numerous associates both on 
technology, and he and his Tech University's Water Resources and off campus, will miss our ,-

colleagues at the South Dakota Center (806-742-3597). friend Dr. George A. "Doc" 
school have conducted years of Whetstone. 
research in assessing the role of 
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r'/ WRC ADVISORY BOARD MEETS: 
Dan M.Wells Scholarship Awards Available 

'I he11-member 
Advisory Board of the 
Texas Tech University 

Water Resources Center 
convened recently for its fourth 
annual fall meeting. 

Among other items of business 
disucssed during the meeting, 
the Board heard a report from 
Dr. Robert Sweazy, Chairman of 
the Dan Wells Memorial Fund 
standing committee of the WRC 
Advisory Board, on the status of 
the memorial fund and the 
associated scholarship fund. 

Sweazy reported that the Dan 
M. Wells Memorially Endowed 
Scholarship Fund had reached a 

(' .... JiM .. ~.w1l~.AYjl,'-._" ___ . 
--~~gfarship awards could be 

ma~e for the fall semester of 
1991. 

Sweazy noted that the 
scholarships would be available 
for seniors or graduate students 
demonstrating interest in a 
career in a field directly related 
to water resources. Other 
qualifications include 
demonstrated scholastic ability, 
leadership potential and 
character. 

The scholarship is open to all 
majors, with a 3.0 GP A for the 
previous two semesters in 
college required. 

Additionally, applicants are 
required to demonstrate their 
interest in pursuing a career in 
water resources by writing a 

~' brief paper outlining their goa~, 
f 'Iz~b.itions and previous work, 
-.'~~s or other involvement in 

wJ resources. The paper is 

limited to one typewritten page. 

Each scholarship award will be 
in the amount of $300.00 for the 
fall 1991 semester. ,Inquiries 
should be addressed to the 
Director of the Water Resources 
Center. Applications are due by 
March 1. 

The Dan M. Wells Memorial 
Endowed Scholarship fund was 
established in 1990 and funded 
by family, friends and students 
in honor and recognition of Dr. 

Dan M. Wells, who served as 
Director of the Water Resources 
Center at Texas Tech University 
from 1967 to 1977. 

In other business, Dr. lloyd V. 
Urban, WRC Director, 
presented an overview of the 
Center's 1989-1990 activities 
and discussed long-range 
planning for the future direction 
of the WRC. A new standing 
WRC Advisory Board 
committee was established to 
focus on the development of a 
long-range plan. 

WATER RESOURCES CENTER 
":- "ADVlSORYBOARD·MEMBERS . 

1990-1991 

Mr. A. Wayne Wyatt 
Chairman 

Mr. Jim Bertram 
Vice Chairman 

Dr. John Borrelli 

Mr. William B. Hagood 

Dr. Daniel R. Krieg 

Dr. James S. Parker 

Mr. Don Rauschuber 

Mr. Keith Streety 

Dr. Robert M. Sweazy 

Mr. Morris Wilkes 

Mr. C. Clayton Yeager 
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New Instrumentation Upgrades ESL 
~uring the late summer and awarded funds to the Water instrument acquisitions, but there :l-/ fall of 1990 the Resources Center, the Departments are other less obvious, burequally 

Environmental Science of Civil Engineering, Agricultural importarit benefits. All of the new 
Laboratory (ESL) acquired new Engineering, and Range and and upgraded instruments can 
instruments as well as upgrades of Wildlife Management to study the reduce the heavy demands on 
older instruments that substantially environmental degradation of current instruments and, at the 
augment its teaching, research, and materials used or produced at the same time, provide back-up testing 
service capabilities. Pantex nuclear weapons facility for current procedures. For 

near Amarillo, Texas. These funds example, when the AA's are not in 
Two atomic absorption enabled the outright purchase of a use for heavy metal analysis, they 
spectrophotometers (AA's) were Technicon AutoAnalyzer to permit can be used to analyze for the 
obtained'to round out the automated testing for two current common cations (calcium, 
fundamental equipment needs of a time- and space-intensive assays, magnesium, sodium, and 
state-of-the-art laboratory to teach Total Kjeldahl nitrogen and total potassium), thus enabling the Ion 
enyironmental analysis. These phosphorus. These funds were also Chromatograph (IC) to be 
instruments were needed to instruct used to purchase new columns and dedicated to anion screens. Also, 
students on testing for the metal detectors that permit dedication of the AutoAnalyzer can be 
ions regulated in water and an idle Gas Chromatograph (GC) to configured to test for many of the 
wastewater (e.g. lead, arsenic, testing for volatile organics (e.g. most common parameters 
selenium). This equipment was BTEX), while an idle liquid measured by other means (e.g. 
acquired as part of a grant funded chromatograph (LC) will be anions, alkalinity, silica, sulfides), 
jointly by the National Science dedicated to testing for a variety of should the need arise. Another 
Foundation and the Department of the nitrogen-bearing compounds benefit is the automation of the 
Civil Engineering. produ~ at Pantex. AA's and AutoAnalyzer allowing, 

when the demand warrants, many 
Additionally, the Bureau of New analytical capabilities are the samples to be tested with only a 
Economic Geology recently most obvious benefits from the new modest labor input. 1"'\ 
------~~_.~~~ ____ --_.. __ .~.z~.~.--~~ ___ ~ __ ~It~,~_~"~ .. --.~jJ~. ----__ ----__ ----------~p-)~~~~ 
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