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WRC FUNDS THREE 'NEW PROJECTS
CONTINUES FOUR PREVIOUSLY FUNDED PROJECTS 

DEVELOPMENT OF A 
BIOASSAY TO PREDICT WA
TER QUALITY OF PLAYA 
BASINS 

The objective of this study is 
to develop a simple, standardized 
bioassay to predict water quality 
in playa basins after runoff 

~ulations. Measurement of 
. ~r..quality can be related to the 

numbers, kinds and diversity of 
the macroinvertebrate fauna 
found in soil samples taken from 
the dry basin. 

This bioassay method will be 
based on two existing bioassays. 
Index species, the older method, 
considers the changes that occur 
in resident biota. The number of 
species declines as water quality 
extremes are reached. Highly 
polluted water would show 
increased numbers of the few 
species that remain and are never 
present in water of good quality. 
Oxygen levels can also be mea
sured by location of organisms. 

Sediment toxicity, the second 
method, measures pertinent 
biological parameters of standard 
test biota exposed to sediment 
~. pIes. Survivorship, behavior 

, productive success are 
. --among the variables measured. 

Dr. T. Mollhagen, Department 

of Civil Engineering, and Dr. H. 
Schramm, Range & Wildlife Man
agement, proposed this project. 
Since Dr. Schramm is no longer 
with Texas Tech University, an 
alternate will be recruited to serve 
as co-principal investigator. 

APPLICATION OF MICELLAR 
ENHANCED 
ULTRAFILTRATION FOR RE
MOVAL OF TOXIC CONTAMI
NANTS 

Doctors R.S. Narayan and J.R. 
Bradford, Department of Chemical 
Engineering, are the principal 
investigators involved in this 
project. They propose to develop 
parameters for the design of com
mercial scale micellar enhanced 
ultrafiltration systems for treating 
contaminated water. In the past, 
evaluation of ultrafiltration mem
branes has been limited to cellulose 
acetate membranes. Polysulfone 
and polyethersulfone membranes, 
because of their mechanical 
strength and separation character
istics, will be evaluated and com
pared to cellulose acetate mem
branes. The membranes will be 
post-treated with a plasma to 
enhance retention, increase rate of 
permeation and prolong mem
brane life. This study could meet 

the increasing need for alternative 
methods for treating industrial 
waste streams as government 
agencies tighten the requirements 
for effluent quality. 

REDUCING CONTAMINATION 
OF SURFACE AND GROUND
WATER RESOURCES CAUSED 
BY CATTLE WASTE 

Contrary to the popular belief 
that pesticides are the largest 
single contributor to water pollu
tion is the fact that waste from 
intensive cattle feeding operations 
is the major pollutant. Dr. C.B. 
Fedler, Department of Civil Engi
neering, and Dr. N. C. Parker, 
Texas Cooperative Fish and Wild
life Research Unit, propose to 
provide a treatment method that 
converts feedlot waste into 
thiopedia (purple sulfur bacterium), 
a digestible single cell protein, 
which will in tum be used as a 
food source for fish and livestock 
feeds with the added benefit of 
reducing costs in livestock produc
tion. With over 40 million tons of 
livestock and poultry waste pro
duced each year in Texas, this 
method could be an answer to 
avoiding environmental contami
nation. 
Continued on Page 3 ... 
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AQUACULTURE POTENTIAL UNMATCHED BY ANY OTHER ~ 
SECTOR IN TEXAS AGRICULTURE ' 

The potential of aquaculture is 
multifold. Aquaculture is a system 
that can playa beneficial role in 
cleaning up the environment by 
ridding industry of harmful by
products, making substantial 
contribution as a food crop high in 
protein and becoming a very 
profitable industry. Its 
potential in West Texas is 
even greater because of the 
industries, natural re
sources and by-products 
found in abundance in this 
area. 

Saline water and 
feedlot waste are both 
liabilities to the agricultural 
industry in West Texas and 
to the environment in 
general. Oil contaminated 
brine produced by Texas 
oil companies and natural 
brine springs can provide 
salt water necessary for 
algal production ponds. 
Animal wastes can be 
separated into solids, 
methane gas and nutrients. The 
nutrient portion can be used as a 
nutrient source for algal growth 
while the methane can provide 
additional heat for production 
ponds and for drying the algae for 
storage. (Although the solids are 
not used in algae production, they 

can be processed for animal feed 
and fertilizer.) With the majority 
of over 200 feedlots in Texas 
located in the High Plains and an 
oil industry valued at $17 billion in 
1988, both of these industries' by
products are abundant and can 
provide necessary elements for 
aquaculture. 

Aquaculture can provide 
further benefit to the environment 
because of its requirements for 
heat energy and C02. Excess 
power plant heat can be utilized in 
algae growth thus eliminating 
waste. A primary constituent for 
algal growth is C02 which is 
released into the air by many 
power plants. Its use can reduce 
the global greenhouse effect, which 

is cited frequently as the major 
problem of the century. 

A world shortfall of land-based 
protein has been predicted by the 
United Nations. Recommenda
tions to supplement conventional 
crops with high-protein foods, 
such as those provided from 

marine life, have been made to 
offset this shortage. A limited 
protein supply affects human 
consumption needs and the feeds 
necessary for intensive production 
of feedlot animals. Fish and 
aquatic plant farms can be a 
solution to this need. 

The profitability of aquaculture 
depends not only on the by-
product utilization and industry 
integration mentioned above but 
on diversification of the products. 
The demand for protein as a food 
source is only one production 
possibility. There are various 
special interest and high value 
products that are feasible. Com
pounds extracted from algae such 
as enzymes, polymers, pharmaceu

raised. 

ticals and 
pigments hav~ 
potential~ 
markets in 
research, 
cosmetics, 
medicine and 
printing. Fish 
·farms can also 
be profitable 
with the 
increasing 
demand for 
seafood 
products. 
Many species 
of fish, both 
freshwater 
and saltwater, 
can be farm 

Aquaculture in West Texas can 
hold the solutions for a better 
environment, a needed supply of 
protein and a profitable business "1 
when local by-products, reso\,lr~g 
and industry from the area are; -
utilized. 
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INTERACTIONS - THE ROLE 
OF PLAYAS IN THE SOUTH
ERN HIGH PLAINS 

Dr. RH. Ramsey, Department 
of Civil Engineering, and Dr. RE. 
Zartman, Department of 
Agronomy, Horticulture and 
Entomology are the principal 
investigators for this continuing 
study. The project has two pri
mary objectives for the coming 
year. One is to continue the 
collection of baseline data on the 
concentration and fate of specific 
storm water pollutants that enter 
playa lake waters on 14 water
sheds in the Lubbock area. These 
watersheds have been monitored 
during previous years. The other 
is to monitor the lake levels in 
several of these playas in order 

~~ater balance calculations can 
."e made in association with fate 
determinations of some of the 
storm pollutants that enter the 
playa lakes. 
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NATIVE GRASSES FOR 
SOUTHWESTERN LAND
SCAPES 

This study continues to evalu
ate drought-tolerant grasses for 
use in home landscapes. Data on 
survival and ornamental quality is 
being recorded. During the first 
year, grasses have been planted 
and are being evaluated as they go 
through the different seasons. 
They are being evaluated now as 
they go into the dormant state. Dr. 
David Morgan, Department of 
Agronomy, Horticulture and 
Entomology leads this effort. 

GROUNDWATER RESTORA
TION WITH ADVANCED OXI
DATION PROCESSES (AOP) 

PAGE 3 

Studies Center had been ap
proached by two petrochemical 
facilities with problems concerning 
groundwater contaminated by 
hydrocarbons absorbed through 
the soil at their unit sites. Dr. 
Tock's study is concerned with a 
remedy to this problem. 

WELL RESPONSE TEST: APPLI
CATION TO PARTIALLY PEN
ETRA TING WELLS IN 
UNCONFINED AQUIFERS 

Well-response tests are rou
tinely utilized to provide informa
tion about aquifer characteristics 
for hydraulic conductivity & 
storage coefficient. At this time 
general analytical relationships for 
well response test interpretations 
for unconfined aquifers do not 

This project, led by Dr. RW. exist. Dr. Fouad A. Mohamed, 
Tock, Department of Chemical Department of Mathematics, and 
Engineering, investigates the use Dr. Ken Rainwater, Department of 
of advanced oxidation processes to Civil Engineering, are making this 
restore groundwater contaminated study to answer the need for 
with hydrocarbons. The Texas hydraulic investigations for 
Tech Hazardous and Toxic Was~te~~u~nlllllcon=fi~n;ied========~ 
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RADON FOUND IN OGALLALA AQUIFER 
.<}::: •. ·:):r because of the many private pIing of 50 wells revealed levels 0 

. . . ... .. ........... residences down-gradient with of Radon-222 in the range of 100- -

Graduate doctoral student 
James R. Bartolino recently com
pleted an investigation for radon 
(a decay product of uranium and 
radium) "contamination" of the 
Ogallala aquifer beneath the 
Anton Lake basin. The geologic 
layers underlying this basin 
include a 25-ft thick zone with 
detectable uranium mineraliza
tion. As the uranium slowly 
decays to radium and then to 
radon, the radon gas can dissolve 
into the surrounding aquifer 
materials. The presence of radon 
in the aquifer causes concern 
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domestic supply wells within 2512 pCi/L. The average radon 
the Anton basin. This study is in water activity is 760.1 pCi/L 
one of the first investigations of and the median activity is 448.5 
radon presence in groundwater pCi/L. Although other sources of 
in the Southern High Plains. this contaminant are possible, 

Radon has been estimated by Bartolino believes that the source 
the Environmental Protection is a postulated volcanic ash 
Agency (EPA) to cause up to containing small amounts of 
20,000 deaths by iung cancer a uranium in the Anton Lake basin. 
year. Up to 800 of these deaths Previous findings of widespread 
may be due to inhaling radon volcanic ash, which may often be 
from drinking water. In re- enriched in uranium, have been 
sponse to this concern, the EPA reported in the Southern High 
has proposed a drinking water Plains. When this ash occurs in 
standard, known as a maxi- lacustrine sediments beneath a 
mum contaminant level (MCL, playa lake, infiltrating recharge 
of 300 picocuries per liter for can oxidize and mobilize the 
municipal water supplies. uranium and carry it or its decay 

Bartolino's study found products down into the Ogallala. 
radon activity at many wells in Bartolino successfully de-
the study area to be above the fended his dissertation on Octo-
proposed EPA MCL. A sam- ber 25, 1991. ~ .. 0 
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