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he irector’s essageI
N MARCH 1996, EIH CELEBRATED

its fifth anniversary at UH Clear
Lake; UH joined when Special
Item funding was received in
1993. The Institute always oper-
ates with the broadest array of

partners and stakeholders possible. This is
especially true of outreach projects and
conferences, but also pertains to the spec-
trum of faculty involved in research and
development projects.

It has become clear that the focus of EIH
on each of the sister campuses has clari-
fied. UH expends a very high proportion
of the special item funding on research
seed funding while UHCL uses a large
proportion of state funding for outreach
and education projects. The two campuses
also leverage their state funding in differ-
ent ways. At UH, leveraging is provided
through external research grants. The EIH
office at UHCL obtains most of its lever-
aging through donations and contracts for
service to agencies.

At EIH, research and development can
refer to anything from an environmental
literature program for underprivileged
children to a genetically engineered micro-
organism to detect pollutants. The 1996
Annual Report opens with decomposition
of pesticides (S. Chen), pollution preven-
tion studies on migration of soil contami-
nants (Capuano), catalysts for chemical
reactions (Lee), and development of better
controllers (Malki and Chen). Several pro-
jects focused on changes in climate and
ecosystems from historical records in
corals (Wellington) to current climate
effects of hurricanes (Lawrence) and the
impact of these changes on birds (Zeh) and
mammals (Cameron and Bryant). T h e
management and monitoring of environ-
mental concerns was the subject of four
grants. Management of compliance
(Allison) and of conflicts (Heath and
Weeks) were investigated in diverse are-
nas from the chemical industry to shrimp-
ing. In one case, the study was about how
to manage the managers of environmental
issues (Gossett). The monitoring process
can occur remotely from a spaceship
(Garcia) or in situ using a microbe
(Willson). EIH has funded an array of edu-
cational projects. It supported a summer
institute on environmental geography
(Maier) and an air quality course
(Clifford). The dissemination of knowl-

edge through a publication project was
also supported (Melosi). Finally, we part-
nered on a summer program for urban kids
(Dixon). As you can see, EIH supported a
real grab bag of projects, reflecting the
diversity of the EIH affiliates, our univer-
sities and our community. All of them are
excellent in their own way and contribute
to the environmental health of our future.

In Fall 1996, EIH convened a group of
faculty from UH, UHCL and UHD to dis-
cuss the greening of curricula across the
Houston campuses. The Environmental
Studies Working Group meets biweekly
during the academic year and includes par-
ticipants from humanities, social science,
science, engineering, business, and law
from all the UH sister campuses in
Houston. We invite participation from per-
sons of all disciplines on all campuses.
The only requirement is an interest in
teaching about environmental issues.

This is a new era in the Houston com-
munity for participatory planning and con-
sensus decision-making. There are many
opportunities to bring together industry,
government, environmental organizations
and university experts to forge consensus
solutions. EIH stands ready to assist you if
you want to identify a potential source of
support or information in the local or state
environmental arena. The Institute has
many partners and supporters in the Texas

environmental community. These include
the organizations represented on the
Advisory Board and all of the environ-
mental agencies with programs in the
Houston area. Dr. Aumann, the EIH staff
and I have worked to increase awareness
of the environmental services and infor-
mation that the UH System can provide.

Glenn Aumann had several opportuni-
ties for recognition in 1996. It was the year
his diligence as the protector of the coastal
prairie at the UH Coastal Center was final-
ly acknowledged. The U. S. Fish and
Wildlife Service has identified the Coastal
Center prairie as the largest and best frag-
ment locally of Texas coastal prairie. This
formerly common habitat is now almost
extinct. Dr. Aumann now has a dedicated
cadre of grass seed collectors who are
using this resource to restore other sites. In
October, a regional conference was hosted
by EIH at UH Clear Lake on restoration of
coastal prairie. Participants were so
numerous and enthusiastic that we plan to
host similar conferences on a regular
basis.

The EIH, through staffer Lynn Spachuk,
Dr. John Ramsey (UH), and Dr. Robert
Jones (UHCL), has gained national recog-
nition for expertise in environmental edu-
cation. This expertise has generated part-
nerships and funded projects with govern-
ment agencies and business partners. In
April 1997, EIH will host a state-wide
conference on how to provide balanced,
quality environmental education for Texas
citizens.

I face 1997 with regret because it will
see the departure of three of our strong
supporters from the leadership of the UH
System. President Glenn Goerke is the
reason the Institute exists and is funded by
a special item. Chancellor Bill Hobby
always provided a sympathetic ear,
encouragement, and support. Finally,
Regent Beth Morian could be counted on
to include EIH in UH System initiatives
and to understand the importance of envi-
ronmental issues. They are all outstanding
public servants and environmentalists.
EIH is grateful for their support which has
made it possible to grow and gain recogni-
tion for the expertise and community spir-
it of faculty, staff and students at UH and
UH Clear Lake.

Dr. Jim Lester, Director,
Environmental Institute of Houston
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ollution revention

Figure 1. Mass spectra of deethyl atrazine (DEA) and deisopropyl atrazine (DIA) in atrazine aqueous solution exposed to sim-
ulated sunlight for 60 minutes with TiO2 extracted with methylene chloride.

Photo-Decomposition of Organic Pesticides in Water with Light-Activated
Semiconductors

Sam Chen, Ph.D., Assistant Professor, UHCL

F i g u re 2. Photo-decomposition of
atrazine, cyanazine, propazine, and
simazine added to filtered Galveston
Bay water as a function of exposure
time to simulated solar radiation.

THE GULF OF MEXICO AREA is an ecosys-
tem vital to many people especially fisher-
men. Extensive use of pesticides, such as
atrazine, cyanazine, propazine, and
simazine for weed control in agricultural
production in the midwest states, have
resulted in pollution of the Mississippi
River and, subsequently, of  the Gulf of
Mexico. These triazine herbicides are
chemically stable and resistant to bio-
degradation once released into the aquatic
environment. A study to investigate the
photolysis of these compounds catalyzed
by light-activated semiconductors was ini-
tiated.

The photolysis of these compounds in
aqueous solutions exposed to light emitted
from mercury and xenon lamps and cat-
alyzed by the light-activated semiconduc-
tor titanium dioxide (TiO2) was investigat-
ed with GC-MS and HPLC techniques.
Aqueous solutions of triazine herbicides
were prepared by dissolving the solid ana-
lytical standards in deionized water or
Galveston Bay water filtered through 0.45
µm filters. The GC-MS data showed that
atrazine, cyanazine, propazine and
simazine all underwent similar photo-
decomposition and shared several inter-
mediate degradation products. Decompo-
sition started with loss of the side chains
but the chlorinated triazine ring was quite

resistant. For example, deethyl atrazine
and deisopropyl atrazine were detected as
the intermediate degradation products
(Fig. 1). The degradation products were
generally more hydrophilic than the parent
molecules. With TiO2, disappearance of
these compounds at very low concentra-
tions (ppm) occurred within one hour of
exposure to simulated solar radiation
(xenon lamp). In the presence of semicon-
ductor TiO2, 90 percent of the herbicides
added to Galveston Bay water was
destroyed within two hours of exposure to
light emitted from a 150 W xenon lamp
(Fig. 2). Low-vapor mercury lamps emit-
ting strong short wavelength UV radiation
can be used to quickly decompose these
herbicides in water provided a catalyst like
TiO2 is present. Solution ionic strength
(salinity) seemed to have minimum impact
on the photo-decomposition of these her-
bicides, but higher pH did retard the
photo-decomposition. The results demon-
strate the importance of photo-decomposi-
tion of organic pesticides in aquatic envi-
ronment and suggest potential large scale
applications of light-activated semicon-
ductors and UV light for economical
destruction of organic pesticides in drink-
ing water purification and waste water
treatments.



THE NEGATIVE IMPACT OF HYDROCARBON

solvents on the environment has placed
increasing pressure on chemists and chem-
ical engineers to develop water-based me-
thods for the synthesis of new materials.
Water-based synthetic methods are more
environmentally friendly than convention-
al hydrocarbon-based technologies be-
cause hydrocarbons, which are derived
from oil, can pollute the air (due to their
volatility) and ground (via solvent waste
disposal).

The Ziegler-Natta polymerization of
olefins (Scheme 1) is an economically
viable synthetic method used for the
preparation of technologically important
polymers. Despite its importance and
widespread use, this polymerization meth-
od has not been employed in aqueous
environments because of the water-sensi-
tive nature of the catalysts.

The broad objectives of our research at
the University of Houston are to synthe-
size a new family of water-based Ziegler-
Natta catalysts and to demonstrate their
use in the synthesis of new and useful bio-
materials. Specifically, we will examine
the activity of the new catalysts by poly-
merizing appropriately substituted olefinic
derivatives to generate water soluble
biopolymers. These biopolymers will be
designed to possess innovative features
that will make them useful in applications
involving polymeric drugs and/or con-
trolled drug delivery.

As part of our research program, we
have synthesized a new potential catalyst,
[M e2R e O(N C M e( 2 , 2 ’ - b i p y r i d i n e ) ]+, (Fig.

Scheme 1. Proposed mechanism of rhenium-based Ziegler-Natta polymerization.

The Development of Environmentally Benign Catalysts for
the Synthesis of Biomaterials

T. Randall Lee, Ph.D., Assistant Professor; David M. Hoffman, Ph.D.,
Associate Professor; June-Ho Jung, M.S, graduate research assistant, UH

1). We targeted this type of catalyst system
for three reasons. First, the complex is
cationic; it will have excellent solubility in
water, thus facilitating aqueous polymer-
izations. Second, the arrangement of the
alkyl ligand cis to the labile nitrile ligand
provides the opportunity for ligand disso-
ciation and subsequent olefin coordination
and polymerization. Third, on the basis of
known homogeneous and heterogeneous
rhenium-based catalysis systems, we
anticipate that complexes of this type will
tolerate a wide variety of polar functional
groups, thus allowing the synthesis of
highly functionalized polymeric materials.
The ability to generate highly functional-
ized and structurally well-defined materi-
als is crucial for the synthesis of polymer-
ic drugs and drug delivery systems.

Figure 1. Proposed structure of new
cationic rhenium-based complex.

Vertical Fluid Migration in
Shallow Fluvial
Sediments: A Common
Host for Chemical
Contamination Along the
U. S. Gulf Coast

Regina M. Capuano, Ph.D.,
Associate Professor, UH

WE HAVE FOUND EVIDENCE of vertical
migration of rain water into the shallow
fluvial-deltaic clay-rich sediments of the
U. S. Coastal Plain. This is important
because of the numerous occurrences of
hazardous waste spills in this area and
the high concentration of municipal
landfills. The sediments studied are the
Beaumont Formation at the UH Coastal
Research Center located approximately
60 km south-southeast of Houston. One
focus of this work has been the impor-
tance of crayfish burrows to infiltration
in these sediments (Bunge and Capuano,
1995). Tunnels of burrowing crayfish are
known to extend to the water table at all
times, thus, providing a direct pathway
for meteoric water to flow through the
vadose zone and into the ground water
below. Burrow densities at the study site
ranges from 1 to 3 burrows/m2. Pumping
tests conducted on the burrows resulted
in drawdown at nearby piezometers and
monitor wells. Preliminary results indi-
cate that sediment transmissivities be-
tween the burrows and the piezome-
ters/wells are on the order of 0.1 cm2

/sec. These values are high for such clay-
rich sediments and comparable to those
of the saturated sediments below. A dye
tracer study and trenching of the burrows
are planned to provide more information
on the permeability of these holes. These
preliminary results strongly suggest that
crayfish burrows, which are common in
many areas of the U. S. Gulf Coast, are
important migration pathways that must
be considered in contaminant migration
studies and remediation programs.
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UN I V E R S I T Y O F HO U S TO N R E S E A R C H E R S

seek to develop and test a new fuzzy logic
control technique, the adaptive fuzzy pro-
portional-integral-derivative (PID) con-
trol, as an effective method of alternative
control for the control of environmental
pollution in chemical reactions and for
temperature control in process control
industries. 

This project was divided into two tasks:
(1) the design and analysis of the adaptive
fuzzy logic PID controller, and (2) a test of
the proposed design on both simulated and
real-process data.

For the first task, investigators devel-
oped a new design method and imple-
mented it on a PC-based algorithm. The
controller’s gains are self-tuned during the
control process following the fuzzy logic
IF-THEN rules, which are designed ac-
cording to the classical adaptive control
principles under the fuzzy logic environ-
ment.

For the second task, the proposed
method was first tested with computer
simulated data, in comparison with both
the conventional PID controller and the
non-adaptive fuzzy PID controller. Simu-
lation results have shown that the new
design is overall better in the sense that it
can handle highly nonlinear models and
track relatively rapidly changing set-
points with better control performance.

The designed controller has also been
tested using isothermal temperature con-
trol of an aluminum heat sink provided by
the Dow Chemical Company, as shown in
Fig. 1. The objective of this test was to
control isothermal temperature better or
close to + 0.02 C. The result of this test by
both conventional and adaptive fuzzy PID
controllers is shown in Fig. 2. It is clear
from this illustration that the fuzzy PID
controller has less overshoot and steady-
state error.

The next step in this research project is
to test and improve the design for chemi-
cal reaction data, which has more rapid
changes in processing and, hence, is much
more difficult to control.

Adaptive Fuzzy PID Controllers for Environmental Pollution Control

Heidar A. Malki, Ph.D., Assistant Professor; G. Ron Chen, Ph.D., Associate Professor; Denny Feigenspan,
graduate research assistant; Dave Misir, graduate research assistant, UH

Figure 1. Physical set-up of the adaptive fuzzy logic-PID temperature control forthe
heat sink.

Figure 2. Output response of the conventional and adaptive fuzzy logic-PID con-
troller for isothermal temperature control.
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limate and cosystem hanges

THE EFFECT OF FRAGMENTATION on popula-
tions is a major concern for resource man-
agers and conservation biologists. Most
scientific studies of fragmentation have
focused on forest habitats and bird popula-
tions. In the interest of seeking a new,
broader understanding of the effects of
wetland fragmentation, investigators in
this project sought to understand the effect
of fragmentation of coastal salt marshes on
the population dynamics of the marsh rice
rat, Oryzomys palustris.

To meet this objective, we developed
and initiated a set of three related field
investigations:
Live-trapping study
The objective of this study is to compare
the population demography of fragmented
and unfragmented coastal salt marshes.
We identified six potentially linked habitat
fragments in a bayou system entering
Galveston Bay and an area to be used as a
control. After obtaining permission from
the owners, we conducted a three-month
pilot study to finalize tagging techniques
and establish trapping grids. This pilot
study augmented other small-mammal
trapping conducted in the area over the
past year. To finalize our experimental
design, we performed power analyses to
confirm that our experimental method
could detect the differences between habi-
tats forecast by the pilot studies. 

Using pilot data, we also evaluated the
effect of grid-size on parameter estima-
tion. Parameters were estimated using 12
months of data for grids containing 42, 28
and 20 traps. Data obtained from each grid
size was used to estimate 30 different
demographic parameters. In response to
these pilot analyses, modifications have
been made in the grid setup and the over-
all experimental design. 

The study was expanded to include one
more species, the cotton rat (Sigmodon
hispidus). The finalized field experiment
began in August 1996.

Presence/absence study
The purpose of this study is to determine
which aspects of a fragmented habitat
patch allow the persistence of a small
mammal population. Using a sample of 30
habitat fragments remaining in the
Galveston Bay system, we will assess the
landscape and vegetation characteristics of
the patches and the presence or absence of
rice rats and cotton rats. In order to identi-
fy the habitat fragments 7.5’ N a t i o n a l
Wetlands Inventory maps, downloaded
and converted into ARC/INFO coverages,
were edge-matched to produce a map of
the different types of wetlands associated
with Galveston Bay. These maps will be
used to unambiguously identify fragment
boundaries and calculate landscape met-
rics. Mammal presence/absence will be as-
sessed by an intensive trapping effort in

Effect of Habitat Fragmentation on Demographic and Genetic Structure of Natural
Populations: A Metapopulation Analysis

Guy N. Cameron, Ph.D., Professor; Edwin H. Bryant, Ph.D., Professor; Julie A. Robinson, Ph.D., Research
Assistant Professor; Jan M. Williams, graduate research assistant, UH

September when populations are at their
peak.
Radio telemetry study
One of the results of our pilot studies was
our discovery that we could not obtain suf-
ficient information on individual move-
ments from capture/recapture studies
alone. We have hypothesized, however,
that differences in movement behaviors
will be one of the most important effects
of fragmentation. Thus, we are developing
a third study which will use radio teleme-
try to track individual movement behav-
iors. 

Radios used in previous studies have
been returned for remanufacture and adap-
tation for conducting pilot telemetry stud-
ies this fall. We expect to begin full-scale
telemetry work in January 1997.

Maps of the Gulf Coast region have been digitized for computer analysis for pur-
poses of  comparing the population demography of fragmented and unfragmented
coastal salt marshes. This map shows the distribution of wetland and estuarine
habitats on Galveston Island.

1996 Annual Report 5 Environmental Institute of Houston



Environmental Institute of Houston 6 1996 Annual Report

ANTHROPOGENIC POLLUTANTS have poten-
tially altered global climate patterns over
the past decade. The greenhouse effect
imposed by these pollutants (e.g. CO2)
results in the retention of long-wave radia-
tion in the troposphere. Increasing levels
of fossil fuel burning are believed to be the
main source of excess carbon dioxide.
Recent studies show that the steady
increase in atmospheric C O2 p a r a l l e l s
observed increase in air and sea surface
temperature over the past 10 years.

In order to assess changes in climate
over time, a detailed record of both past
and present climate conditions is needed.
Historical instrumental data extend only as
far back as 100 years, at best. Recent
research, however, indicates that the stable
isotopic record in scleractinian coral skele-
tal can be used to reconstruct high resolu-
tion paleoclimatic records from tropical
latitudes. Corals can live for several hun-
dred years, depositing a calcium carbonate
skeleton in distinct bands that reflect the
isotopic composition of the surrounding
environment. In seawater the ratio of light
to heavy stable isotopes ( 18O) decreases
as temperature increases due to differential
evaporation and thus yields a reliable tem-
perature record of + 0.2 C.

Solar radiation also plays a pivotal role
in climate patterns. Evidence indicates that
heavy stable carbon isotope ( 13C) levels
in coral skeletons may be a reliable indic-
tor of irradiance levels: (1) coral tissue

13C levels are higher in corals exposed to
enhanced light levels, (2) skeletal 13C
levels decrease with depth, and (3) skeletal

13C varies seasonally in accordance with
light levels. Unlike the oxygen isotope,
carbon composition is affected by meta-
bolic fractionation that varies with photo-
synthetic activity as well as 13C/12C in sea-
water. Fractionation refers to the kenetics
of isotopes. The lighter 12C is preferential-
ly used in metabolic processes. As a result,
the relative proportions of heavy and light
carbon in the coral skeleton depend upon
the physical properties of the surrounding
seawater and physiological processes in

the coral animal. 
How then can skeletal 13C

serve as a light sensor? In sym-
biotic corals photosynthetically-
derived carbon contributes up to
90 percent of carbon pool. Since
photosynthesis is dependent on
light, and carbon is metabolical-
ly fractionated in corals, variation in light
levels should be reflected in the coral
skeleton 13C signature.

To address this question, and determine
its applicability to paleoclimate research,
we conducted a field experiment to sort
out the contribution of light and zooplank-
ton (heterotrophic food source for corals)
to the skeletal carbon isotopic signature.
We measured the effect of light and zoo-
plankton on skeletal 13C levels in a fast
growing (Pavona clavus) and the slower
growing massive coral (P. gigantea) at two
depths (1 m and 7 m). Corals were sub-
jected to four main treatments: (1) ambient
light and zooplankton, (2) reduced light-
ambient zooplankton, (3) ambient light-
reduced zooplankton, and (4) reduced
light and zooplankton. For P. clavus there
were significant differences in skeletal

13C between light and zooplankton treat-
ments independent of depth. Increases in
light and/or decreases in zooplankton
resulted in skeletal 13C enrichment. P.
gigantea had similar results with the addi-
tion of a significant depth effect. Thus,
light and plankton levels have a direct
influence on skeletal 13C levels. This
finding is consistent with the hypothesis
that carbon fractionation observed in the
skeleton 13C signal is metabolically dri-
ven. Coupled with a temperature signal
derived from the oxygen isotope signal in
the coral, the results of these experiments
should enable use to partition the relative
contribution of various environmental
parameters principally, temperature, light
and zooplankton levels (a proxy for
upwelling) in the 13C skeletal record.

Coral-based climate reconstruction will
provide us with a better understanding of
the natural variability of tropical climate

Figure 1. Percentage change in 13C in
field experiments where colonies of the
massive coral Pavona clavus were sub-
jected to reduced light, reduced zoo-
plankton, or reduced light and zoo-
plankton at 1 and 7 meters depth (gray
and black bars, respectively). Results
were significantly different from con-
trols at both depths with the exception
of the combined reduced light and zoo-
plankton treatment at 7m. Here, treat-
ment effects were approximately equal
but opposite, thus cancelling one anoth-
er. Results show that under reduced
light coral skeleton is enriched in 12C,
and depleted when zooplankton is
reduced. These findings clearly show
that levels of light and plankton influ-
ence metabolic fractionation of the
13C/12C ratio in coral skeleton and thus
can potentially reveal changes in the cli-
mate.

Paleoclimate Reconstruction in Reef Coral
Skeletons: Interpretation of Stable Carbon Isotopes

Gerard M. Wellington, Ph.D., Professor; Andrea Grottoli-
Everett, graduate research assistant, UH

and its effect on global climate change.
Once a base line for past global climate is
fully characterized, we can assess the
effect of anthropogenic pollutants on cur-
rent trends in climate change.

Photo by Gerard Wellington



tion efforts aimed at protecting subpopula-
tions of the seaside sparrow occurring
along the Texas Gulf Coast.

To this end, in November 1995, we ini-
tiated a pilot study involving sampling
molecular genetic variation at four sites of
varying degrees of habitat fragmentation.
After consultation with Dennis Jones,
Texas Parks and Wildlife Region 4
Interpretive Specialist, and upon comple-
tion of training with the Harris County
Mosquito Control Avian Unit, we were
able to submit an application for and
receive a National Biological Service
Master Banding Permit, a Federal
Scientific Collecting Permit, and a Texas
Parks and Wildlife Scientific Investigation
Permit as well as individual site-by-site
permits to collect on state and federal pub-
lic lands. 

From March to June we netted and sam-
pled (150-250 l whole blood taken from
the jugular) 25 Seaside Sparrows from
three sites and procured a tissue specimen
from Louisiana State University to serve
as a geographic outgroup. We have now
successfully extracted high molecular
weight DNAfrom these samples.

Initially, we considered a straightfor-
ward evaluation of the mitochondrial
cytochrome b gene, which is well charac-
terized and widely used in avian phyloge-
netics. During the trapping period, howev-
er, we were able to obtain newly-devel-
oped mtDNA primers designed to amplify
a 1 kilobase region spanning the rapidly
evolving and highly informative ATPase
6-8 region (graciously provided by Dr. G.
Seutin and Dr. E. Bermingham of the
Smithsonian Tropical Research Institute).
Although using these new primers has
necessitated extensive experimentation to
optimize PCR and sequencing conditions,
in the long term, the benefits of assaying
this rapidly-evolving gene region will off-
set any initial costs. We are now at the
point where we can reliably amplify the
target gene from genomic DNA and are
now gathering our first sequence data. 
We plan to complete a study comparing
m tD N A variation in two mainland
(Anahuac and Brazoria) and island sites
(Galveston and Matagorda) which vary
extensively in levels of habitat fragmenta-
tion.

Molecular Conservation Genetics of Texas Wetland Birds

David Zeh, Ph.D., Assistant Professor; John Waddington, graduate
research assistant, UH

John Waddington, graduate student in
biology, is shown at the thermocycler
that allows re s e a rchers to amplify
sequences of DNA. By using blood sam-
ples drawn from small amounts of blood
ortissue, scientists can conduct research
without endangering animals.

DNA sequence data are used to assess
gene flow between bird populations.
Researchers sample a number of birds
to determine if there is genetic variation
within and between populations.

THE WETLANDS OF THE TEXAS GULF COAST

support an extraordinary diversity of bio-
tic resources, including many endangered
and threatened species. The aim of this
study is to develop molecular genetic tech-
niques (mitochondrial DNA sequencing
and microsatellite DNA allelic assays) to
use as powerful diagnostic tools for
assessing the impact of habitat fragmenta-
tion on gene flow and population structure
in selected species of Gulf Coast wetland
birds. By quantifying the variation within
populations and the differences between
populations at several localities along the
Texas Gulf Coast, molecular genetic data
will permit the identification of genetical-
ly distinct populations, as well as popula-
tions with reduced genetic diversity whose
capacity to respond to environmental
change may be impaired.

In this first year of a three-year project,
we have focused on the seaside sparrow
(Ammodramus maritimus), a habitat spe-
cialist occurring exclusively within a nar-
row corridor of salt marshes extending
from New Hampshire in the northeast to
the Nueces and Copano Bays on the south-
ern Texas Gulf Coast. The irregular distri-
bution of this species along this corridor
has been attributed to Pleistocene geology,
with periodic changes in sea level alter-
nately expanding and dividing its range.
More recently, further population subdivi-
sion has been the result of the develop-
ment of agriculture and industry along the
coast. By 1938, 90 percent of salt marsh
habitat from Virginia to Maine had been
seriously compromised as a result of ditch-
ing and diking for drainage. Wetland loss
in the U. S. coastal zone has increased
about 0.5 percent annually from 1950-
1995. Of the nine most generally recog-
nized races or subspecies of seaside spar-
row, two are now extinct, and one is seri-
ously threatened. This species serves as a
valuable indicator of the ecological
integrity of certain types of coastal marsh-
es sensitive to habitat modification. There
are thus ecological, aesthetic, and econom-
ic benefits to be derived from the develop-
ment of diagnostic and prescriptive tools
which could be implemented in conserva-
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THE UNIVERSITY OF HOUSTON has estab-
lished an academic relationship with the
Universidad Nacional Autónoma de
México for the purpose of conducting joint
studies in atmospheric chemistry.
Proposals for joint research will be sub-
mitted to the National Science Foundation
International Studies Program and the
Mexican National Science Foundation.

A joint studies program has been devel-
oped with Dr. Armando Baez and Hugo
Padilla of the Centro de Ciencias de la
Atmósfera of the Universidad Nacional
Autónoma de México in Mexico City.
Their research interests are primarily in
the field of atmospheric pollution chem-
istry in Mexico City. Because of the very
high population and the growing use of
automobiles and buses, Mexico City suf-
fers one of the most polluted atmospheres
in the world.

My research interest in the study of trop-
ical cyclones along the Mexican coast was
the original impetus for this cooperation.
We have agreed to use UH analytical capa-

bilities to conduct both research programs
in the future.

From February 29 to March 2, 1996, I
traveled to the Universidad Nacional
Autónoma de México in Mexico City to
deliver a talk to faculty and graduate stu-
dents of the Centro de Ciencias de la
Atmósfera. Dr. Armando Baez and Hugo
Padilla, a graduate student, showed strong
interest in conducting joint studies. As a
result of our mutual interests, we arranged
a second meeting to take place during the
passage of a tropical cyclone along the
Mexican coast. On July 2 to 5, Tropical
Storm Cristina made landfall along the
south coast of Mexico. Hugo Padilla
assisted me by providing transportation
and field assistance. A set of rain and water
vapor samples were obtained from the
tropical storm for stable isotope analysis.
In turn, I accompanied Mr. Padilla to
Mexico City and a mountain site nearby to
collect rain and water vapor samples in
conjunction with Padilla’s collection of
rain samples for the purpose of studying

Establishment of a Joint Mexico-U.S. Program for the Study of the Stable Isotopic
Composition of East Pacific Hurricanes

James R. Lawrence, Ph.D., Associate Professor, UH

pollution transport in the vicinity of
Mexico City. Samples from both research
projects have been analyzed. The Ph.D.
thesis of Hugo Padilla will incorporate this
data in his evaluation of air pollution in
Mexico City. Data obtained from Tropical
Storm Cristina will be presented at
National meetings and in publications.

Another trip to the east coast of Mexico
enabled us to collect rain and vapor sam-
ples from Hurricane Dolly. This trip was
completed on August 24, 1996.

An attempt to have Mr. Padilla register
for a summer session at the University of
Houston in order to conduct joint research
studies could not be implemented. Dr.
Baez and Mr. Padilla assisted in my study
of tropical cyclones the summer of 1996
and has promised to do so in the future. In
turn, I have agreed to analyze samples
from the air pollution studies in Mexico
City. We plan to publish joint papers and
proposals in both research areas.

The research of University of Houston investigators in tropical cyclones along the Mexican coast generated interest in joint
research projects with faculty of the Universidad Nacional Autónoma de México in the area of atmospheric pollution.

Photos by NOAAHurricane Research Division



anagement & onitoring

THIS PROJECT WAS ORIGINALLY INTENDED to
evaluate the most common reasons for
wastewater permit non-compliance and to
determine if certain management prac-
tices, e.g. better staffing, increased budget,
employee training, could be implemented
to reduce or eliminate noncompliance and
thereby enhance water resource protection
and prevent pollution. The focus of the
research changed, however, as manage-
ment problems surrounding the TNRCC’s
self-monitoring program became evident.
For this reason, results from an analysis of
wastewater permit violations will be dis-
cussed, as well as problems with the use
and accuracy of the self-monitoring data
encountered in this project.

The results of statistics based on the
self-monitoring data are mostly inconclu-
sive. However, three important results did
emerge, 1) the smallest facilities had the
most violations, 2) two of the most com-
mon overall violations were parameters
most targeted in wastewater permits (TSS
and NH3-N), and 3) no consistent
improvement trend was evident in viola-
tions over time.

In order to determine measurable asso-
ciations between management practices
and numbers of violations, additional
research must be conducted into the daily
operation of the wastewater facilities.
Research is also necessary to determine
why two of the parameters most common-
ly violated are also two of the parameters
of greatest concern in a wastewater permit.
More data must also be collected on man-
agement practices in the facilities to deter-
mine why there has been no improvement
in the number of violations over the six-
year period evaluated in the project.

The usability and accuracy of the self-
monitoring data altered the progress of
research in this project. While working
with the data, we discovered that self-
monitoring data stored in a database at the
TNRCC can be retrieved only in a form
not conducive to working on a spread-
sheet. For this reason, most of the infor-
mation had to be processed by hand from

Domestic Wastewater Facility Permit Non-Compliance

Richard C. Allison, Ph.D., Professor; Susan Wilder, graduate research assistant, UHCL

the paper print-out of the data to an
EXCEL file so that numbers could be
manipulated. This process invites error.

Another problem discovered in the
progress of the project was the inaccuracy
of data. Two possible reasons may explain
the errors: improper data management at
the TNRCC and insufficient management
at the wastewater facility. Self-monitoring
report forms are sent out and received by
the Agriculture and Watershed Manage-
ment Division of the TNRCC Austin, but
entry into a database is performed by con-
tractors. Even with an error detection sys-
tem on the database program, inaccurate
information can be entered due to human
error. Errors at the wastewater facility
could be attributed to untrained personnel,
lack of procedural guidelines, the use of
uncertified laboratories, and problems fill-
ing out forms. These aspects are related to
management.

Prof. Richard Allison checking a map for discharge points to Galveston Bay in the
Newman Library at the University of Houston Clear Lake (UHCL).

Management
issues 

concerning the
self-monitoring

program must be
studied further
from the per-

spectives of both
the agency and
the wastewater

facility.
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TH E B I O L O G I C A L

health of an estuary
can be profoundly
affected by the total
amount of suspended
solids (TSS) in the
water column. High
concentrations of sus-
pended material re-
duce the light avail-
able for the photosyn-
thesizing org a n i s m s
that reside at the base
of the estuarine eco-
system. Sessile, filter-
feeding org a n i s m s ,
can suffer high mor-
tality rates if they
entrain large amounts
of suspended sedi-
ment during the feed-
ing process. Many of
the contaminants pre-
sent in the bay system
are transported and
distributed by sus-
pended solids.

While the impor-
tance of gaining a better understanding of
the TSS in estuaries is clear, developing
appropriate methods for studying the TSS
has proven difficult. The traditional
method of sampling the water column is
not feasible in an estuary as large as
Galveston Bay where hundreds of samples
would be required for a reliable study.
Additionally, the sampling should be done
synoptically since the TSS load in estuar-
ies can change rapidly.

Last summer, investigators in my labo-
ratory, through a collaborative effort with
NASA-JSC, conducted a preliminary
study to determine if images from the
Space Shuttle could be used to estimate
the TSS load of Galveston Bay. We took
water samples at various places within the
bay and noted the location with a GPS.

Centrifugation was used to extract the sus-
pended solids, thus, providing us with a
known value of sediment at a specific site.
Within 24 hours of the sampling proce-
dure, the shuttle crew took an image of
Galveston Bay, which we then digitized
and geo-referenced. The TSS data was
then placed on the image, thus, directly
correlating the TSS concentration values
obtained through sampling to the intensity
value of the given pixel. The multiple
regression analysis of the data indicated an
r-square value of 70. The equation gener-
ated was then used to create a new themat-
ic image of the TSS load that corresponds
to the May 21, 1996 shuttle image. 

Efforts to verify the results of our initial
work and to further refine the technique
are continuing.

Using Remote Sensing Techniques to Estimate Total
Suspended Solid Load in Galveston Bay

Theron D. Garcia, Ph.D., Associate Professor, UHCL

Bioluminescent Reporters
for Detection of Mutagenic
and Carcinogenic
Environmental
Contaminants

Richard C. Willson, Ph.D.,
Associate Professor, UH

WE HAVE DEVELOPED A SIMPLE, RAPID,
and sensitive bacterial method for mea-
suring mutagenicity (DNA d a m a g i n g
activity) in process streams and waste
site samples. Mutagenicity correlates
strongly with carcinogenicity to humans,
and mutagenic wastes require careful
detoxification. A rapid assay for muta-
genicity would be useful in risk assess-
ment for site characterization, and would
help minimize chemical waste produc-
tion by allowing tighter control of
processes to minimize production of car-
cinogenic wastes.

The assay is based on measurement of
light produced by the enzyme luciferase.
Light emission can be easily detected
with remarkable sensitivity (detection
limit ~10-15 mole, or roughly 40 active E.
coli cells) in samples of less than one
mL. We have used this activity for muta-
gen detection by the random reversion of
luciferase genes bearing inactivating
mutations, and, more recently, by con-
structing cells harboring active luciferase
genes in a format which is induced in
response to DNA damage. This second
assay lacks the advantage of mutagen
typing by use of strains harboring differ-
ent luciferase mutants, but gives a very
rapid, sensitive response to mutagen
exposure. After initial development at
UH, as described in our paper in
Environmental Science and Technology,
we are continuing the testing and devel-
opment of this assay in collaboration
with Prof. Paola Poli of the University of
Parma, Italy an established expert in
microbial reversion assays for environ-
mental toxicants.

Prof. Theron Garcia is shown using a settling tube to deter-
mine the total suspended solid distribution in Galveston Bay
samples.



environmental workers is not as clear, run-
ning a broad spectrum of control and cred-
ibility. On one end are those working in
established licensed professions such as
law or engineering. Some environmental
statutes require that a registered profes-
sional engineer certify plans or conduct
specified tests. For many environmental
activities, an engineer is not the most
appropriate professional, and there are few
legal restrictions on who may perform
diverse operations.

In the middle of the spectrum are vari-
ous voluntary certification or registration
programs for environmental professionals.
These voluntary programs serve to inform
the public, employers, and clients of expe-
rience and competency levels. The two
leading interdisciplinary credentials are
the Certified Environmental Professional
(CEP) and the Qualified Environmental
Professional (QEP). Both have their roots
in established, nonprofit professional
o rganizations. Many other professional
certifications exist in narrower areas of
expertise.

On the other end of the spectrum are
organizations that primarily provide envi-

ronmental registrations and certifications
which have neither a clear legal recogni-
tion nor an affiliation with an established
professional organization. These have
given rise to charges of opportunism, as
they generate fees from courses, exams,
and annual renewals.

Again, the relative youth of the environ-
mental professions contributes to the cur-
rent state of confusion. It is often difficult
to compare the validity of various creden-
tials. Some argue for increased legal
recognition of environmental credentials,
while others argue that the industry should
be given more time to evolve means of
regulating itself. The solution will proba-
bly be a hybrid. The environmental profes-
sion is too broad for a single certification
to apply. However, the certification
process needs more uniformity and organi-
zation, possibly weeding out some of the
less valid credentials, and consolidating
competing programs.

A law review article on the subject was
submitted. The project is continuing with a
survey to determine how environmental
employers view some of the existing vol-
untary certification programs.

THE EMERGENCE OF THE ENVIRONMENTAL

professional is a relatively new phenome-
non. While medicine, law, accounting,
teaching, and engineering have long tradi-
tions, often dating back thousands of
years, the credentials of the “environmen-
tal professional” are still being defined.

Most of the established professions have
statutory licensing, registration, or certifi-
cation requirements which serve to protect
and inform the public. These include entry
requirements and mechanisms to disci-
pline or remove those who prove incom-
petent or unethical.

The environmental profession does not
have a uniformly recognized licensing or
registration program. While some engi-
neers or attorneys work in the environ-
mental arena, their licensing procedures
generally do not focus on environmental
issues. In many instances, there are no
clear competency requirements for profes-
sionals working in the environmental
field.

This project involved legal and factual
research, beginning in the libraries and on
the Internet, and continuing with requests
for additional information from agencies
and organizations involved with licensing,
registration, and certification of personnel
who work in the environmental arena.
Follow-up requests and interviews were
conducted, as appropriate.

The greatest level of regulation was
found at the technician level, with the
Texas Natural Resource Conservation
Commission (TNRCC) overseeing four-
teen occupational certification programs.
Examples of those being regulated are
municipal solid waste technicians, under-
ground storage tank contractors, and
wastewater treatment plant operators who
must meet education and experience
requirements and pass examinations
before they can be licensed. Licensing
programs vary from state to state.

In contrast, the treatment of white collar

Lisa Brunn Gos-
sett, J. D., Assis-
tant Professor of
E n v i ro n m e n t a l
M a n a g e m e n t ,
studies licensing
requirements for
professionals.

Certification and Registration of Environmental Professionals

Lisa B. Gossett, J. D., Assistant Professor; Susan Wilder, graduate research assistant, UHCL
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RESOLVING CONFLICTS among key entities
that work to exert their interests in the
Gulf Coast region can be a key function of
academic institutions like the University
of Houston. A UH study on conflict reso-
lution entailed surveying key players to
determine their willingness to participate
in collaborative decision making efforts to
solve the regulation of shrimp harvesting
in ways that are environmentally sound.
Letters were sent to 200 key players in
Texas and around the country seeking their
comments on the advisability of such an
effort and their willingness to participate
in collaborative decision groups to solve
the problem of shrimper TED regulation.
The researchers in this project believe that
if the key players are favorably disposed to
such an effort, funding can be obtained to
support collaborative decision making
panels so that the battle is not waged in
court or in the news media, but occurs at
the conference table. 

Responses to the letters indicated that
key environmental group members, state
legislators, scientists, regulators, and
shrimp industry persons believe that open,
constructive, and sustained dialogue can
be useful to resolving the controversy. For
the most part they indicated they would be
willing to participate in such eff o r t s .
However, two extremes indicated reluc-
tance to participate, preferring to litigate
or protest. 

This research effort has attempted to
review efforts by others engaged in collab-
orative decision making efforts. One effort
in 1988 was unsuccessful. Another attempt
was made in 1995. Researchers are moni-
toring the latter effort to determine
whether those persons who attended ses-
sions designed to reduce conflict believe it
was successful. The researchers will sur-
vey persons who did not attend to deter-
mine their reactions. This effort will con-
tinue to lead to a definition of the problem.

Project team members are interested in

continuing this project to determine the
strengths and weaknesses of previous col-
laborative decision making efforts. Three
outcomes are projected. One is the cre-
ation of articles regarding the problems
faced in past efforts to bring the players
together in ways that effectively resolve
the controversy. The second is the devel-
opment of alternative collaborative deci-
sion-making methods and protocols. The
final objective is to obtain funding that can
be used to create and sustain collaborative
decision making panels that effectively
resolve the controversy regarding the
design, selection, and use of TEDs as a
means for protecting sea wildlife, espe-
cially turtles.

Building a Collaborative Decision Processes 
Between Stakeholders in TED Controversy 
—At Issue are Shrimp and Turtles

Robert L. Heath, Ph.D., Professor and Director, Institute for the Study of
Issues Management, UH; Priscilla A. Weeks, Ph.D., Research Associate,
UHCL

Dr. Robert Heath in the Institute for the
Study of Issues Management is con-
cerned about conflicts that arise
amongst fishing interests in the Gulf of
Mexico. While commercial intere s t s
need to harvest crops to stay alive, Gulf
species need to be protected with TEDs.

Where does one find 
information about efforts 
to resolve conflicts 
on environmental policy?—

Use the electronic databases
in the University of Houston
and UHCL libraries to locate
journals such as:

Communication Yearbook
Human Communication Research
Institute of Environmental Sciences

(IES)
Journal of Experimental Psychology
Journal of Public Relations Research
Progress in Communication Sciences
Public Opinion Quarterly
Risk Analysis
Science Citation Index (SCI)
Social Science Citation Index (SSI)
Speech Monographs

Data searches can be con -
ducted at the Electronic
Publications Center on the
ground floor of the M. D.
Anderson Library on the
main campus of the
University of Houston.



Default Controller Unit for Reducing Traffic Congestion

John C. Watson, Ph.D., Assistant Professor; Burt Marlow, graduate research assistant, UH

REDUCING FUEL CONSUMPTION and exhaust
emissions caused by vehicles stalled at
malfunctioning traffic signal lights is the
objective of the default traffic signal light
controller project.

Most traffic signal lights are controlled
by a microprocessor-based traffic con-
troller which has been programmed to pro-
vide the desired traffic signal light display
sequence based on traffic surveys, rush-
hour traffic patterns, and time-of-day.
These controllers are usually traffic-actu-
ated in that they adjust the signal light dis-
play sequence to accommodate special
conditions such as granting a left turn sig-
nal to vehicles detected in the left turn lane
of an intersection. On major streets, traf-
fic-actuated controllers will attempt to
maintain right-of-way to through traffic, if
possible, without violating the maximum
allowable green signal light “on” time
constraints.

Microprocessor-based controllers gen-
erate 24 VDC digital output signals which
drive triac load switches. The load switch-
es power the 110 VAC traffic signal lights
suspended over the intersection. Since it is
possible for a load switch to fail in the
“on” state, there exists the dangerous sce-
nario in which conflicting green signal
lights could be simultaneously displayed
in error.A conflict condition occurs when-
ever a traffic signal light display sequence
grants the right-of-way to lanes of traffic
that could result in a collision. For exam-
ple, displaying a left turn signal when
right-of-way has been granted to oncom-
ing traffic would be a conflict condition.
To prevent this potentially dangerous fail-
ure, the conflict monitor shown in Fig. 1
tests the 110 VAC field wiring for con-
flicting patterns. Should a conflicting dis-
play be detected, the traffic signal lights
are immediately placed in the flashing red
sequence.

Many primary controller failures are not
necessarily due to failed load switches. It
is not uncommon for an electrical power
surge, noise spike, skipped CPU clock
cycle, or software glitch, to cause the
microprocessor-based primary controller
to fail activating the conflict monitor.

The default controller module shown in

Fig. 2 installs in the existing traffic control
box where it continually monitors the pri-
mary controller 24 VDC output signals.
When the default controller detects a 24
VDC contact level failure, it sends an
interrupt signal to the primary controller
and places the traffic signal lights in a pre-
timed signal light phase sequence. The
default controller sends a serial message
through the RS-232 port notifying mainte-
nance personnel of the primary controller
failure. Although the default controller
will not perform actuated traffic control, it
will allow vehicles to safely proceed
through the intersection until the primary

Figure 1. Traffic Signal Light Controller with Conflict Monitor

controller can be repaired.
Research demonstrates the feasibility of

installing a default controller unit which
could recognize primary controller failure
and maintain a pre-timed traffic signal
light phase sequence. The default con-
troller must acquire control of the traffic
signal lights within 200 milliseconds
before the conflict monitor automatically
transfers control to the flash transfer relay.
The primary difficulty concerns the legal
issue in that to provide backup control of
the traffic signal lights, the default con-
troller must preempt the conflict monitor.

Figure 2. Default Controller Implementation within Existing Traffic Control Box
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he nvironment in ducation

“Thanks forteaching the course. I got a lot
out of it. At the TNRCC show in Austin
two weeks ago, I went to some of the semi -
nars about air dispersion modeling and I
understood exactly what they were talking
about. It was a change from some of the
ones I’d attended before.”

“Thanks it was a very interesting class.
Some day I may need to do air model-
ing....”

“I learned a lot this semester, but I came to
realize that I have picked up quite a bit
along the way these past twelve years just
doing this for a living.”

“It was a very good course you put togeth-
er. Thank you for the effort you made.”

Development of an Air Pollution Course for the Environmental Engineering Program

Dennis Clifford, Ph.D., Professor, UH; John A. King, Ph.D., Shell Development Company

TH E EN V I R O N M E N TA L IN S T I T U T E O F

HOUSTON (EIH) supported the develop-
ment of an air pollution course at the
University of Houston needed by students
in the Environmental Engineering Pro-
gram. Although air pollution is one of
Houston’s major environmental problems,
courses in air pollution have not been
available to students in the Environmental
Engineering programs at either the Uni-
versity of Houston or Rice University.

Some graduates of the Environmental
Engineering Program have lamented the
absence of an air course in their degree
program because they have been faced
with air-related problems on the job.
Students desiring certification as a
“Professional Environmental Engineer”
must pass the National Council of
Engineering Examiners Principles and
Practice of Engineering (PE) test, which
includes at least one mandatory air pollu-
tion problem.

As a result of this EIH grant, Dr. John A.
King, a Research Engineer with Shell
Development Company’s Environmental
Technology Directorate was able to devel-
op and teach a graduate course titled “Air
Dispersion, Emissions and Controls” at
the University of Houston during the
spring of 1996. Dr. King gained permis-
sion to participate in the educational pro-
gram at UH under the aegis of A. B.
Krewinghaus, Manager of Environmental
Technology at Shell Development
Company.

Dr. King’s financial support was provid-
ed by the UH Department of Civil and
Environmental Engineering. Graduate stu-
dents from the University of Houston, sup-
ported by this EIH grant, assisted in devel-
oping the course by performing library
research, preparing class notes and com-
puter artwork for lectures and handouts,
and by solving and grading homework
assignments.

The course covered the following areas:
• Air Pollution Fundamentals, Overview,

History

Dr. Dennis Clifford, chair, Department
of Civil and Environmental Engineering
(l.), is shown (left) at the FlamAtomic
Absorption Spectro m e t e r ( FAA) with
Thannhi Nguyen (r.), graduate student
in environmental engineering. T h i s
equipment analyzes toxic metals in
water, air particulates, and soil. The
Flame AAis part of $1,000,000 worth of
equipment purchased through the
instrumentation upgrade program of
the National Science Foundation, with
matching HEAF funds. UH enviro n-
mental engineering was one of three
programs in the nation awarded this
NSF funding on a competitive basis in
1996.

• Sources, Causes and Effects of A i r
Pollution

• Particulate Emissions and Control
Technologies

• Gaseous Emissions and Controls
• Emissions Estimation and Measurement
• Source Sampling
• Pollutant Monitoring

• Dispersion Modeling for Air Toxins,
Criteria Pollutants and Odors

• Accidental Release Modeling
• Mobile Sources
• Climactic Change

Guest lectures were presented to the
class by experts in the areas of grid-based
photochemical modeling (Dr. D. C.
Baker), ambient and stack monitoring (Dr.
K. R. Loos), dense gas releases (Dr. G. E.
DeVaull), and wastewater treatment emis-
sions (Dr. S. Rajagopalan).

Twenty-nine graduate students enrolled
in this class, including students of the
departments of environmental engineering
and chemical engineering. Several more
audited the lectures, reflecting the strong
demand for this course and the importance
of its subject matter.

As a result of planning and preparation,
the Environmental Engineering program
has strengthened its offerings, and stu-
dents are now in a better position to treat
subjects of environmental pollution.
Efforts are under way to offer this course
to environmental engineering students on
an annual basis.



THE FRIENDS OF HERMANN PARK in
Houston and the Environmental
Institute of Houston sponsored an
experimental program in urban envi-
ronmental education. The Friends
of Hermann Park contributed
through a grant from the Lila
Wallace Foundation’s Urban
Parks Initiative. The purpose
of the program was to cre-
ate interest in the  envi-
ronment and develop
the writing skills of
i n n e r-city children,
p r e d o m i n a n t l y
children in the
third to fifth
grades in ele-
m e n t a r y
s c h o o l s
near Hermann Park.

To accomplish this, environmental
educators on the staff of the Friends of
Hermann Park staff met with Dr. Te r r e l l
Dixon of the English Department and
selected literature and creative writing
graduate students from UH and Rice
University to take part in instructional
activity. These students, all of whom
had a special interest and training in
environmental writing and literature,
worked with Dr. Dixon and the staff to
design an environmental education
curriculum that utilized the natural fea-
tures of Hermann Park—the trees, wild-
flowers, and birds—and the human-
made features—the Zoo, the Museum
of Natural History—to provide inner
city students with a hands-on education

about the workings of nature. All of the
inner-city students wrote about what
they saw and investigated. Selections

of their written work were printed in a
booklet at the end of the class. The

conclusion of the class was also
the occasion for a program at the

Children’s Museum where par-
ents and family members

came to hear the children
read their work from the

class booklet. This final
event was covered by

the media and attend-
ed by members of

the Houston Parks
Board and board

members of The
Friends of

H e r m a n n
Park as well as by representation of the
Environmental Institute of Houston.
Graduate students in environmental lit-
erature who planned and taught in the
course were Steven Browning, Claire
Lawrence, Jimmy Langston, Pam
McCaul, John Michael Riveria (UH)
and Lisa Slappey (Rice University). 

Because this experimental, incubation
version of “Writers in the Park” was
successful, plans are being made and
funding is being sought to repeat and
expand the program next summer. This
innovative project in urban environmen-
tal education will be featured in at least
one conference paper (the meeting of
the Association for the Study of
Literature and the Environment) and a
journal article.

‘

‘Writers in the Park’–Experiment in Urban Education

Terrell Dixon, Ph.D., Associate Professor, UH

Mr. Snake

Slick,
Sly,

Some are shy.
Some are rough.

Some are dry.
Some are old and some are new.

–Shelby Simon

I AM

I am a tiger roaring for food.
I am a flower being showered with water.
I am an elephant protecting my family.
I am an eagle taking flight.
I am a bird exploring my planet.
I am a tree growing tall.
I am a dolphin swimming.
I am a cricket singing with songs of joy.
I am a bee stinging people with anger.
I am a cat growling at my enemies.
I am a dog biting the mailman 

when he comes without letters for me.
I am crickets leaping with joy.
I am a plant dying as nature grows.
I am ants eating everybody’s food.
I am a snake slithering away with fear.
I am a human dying as nature goes on.

Susan Payne

Spider

I was a spider once; I feared humans.
So now that I’m human again

I don’t kill them anymore
Cause I know how they feel.

Ja’Maer Callagain

I AM

I am handsome like the water that goes through rivers.
I am smart like a cheetah.
I am sensitive like grass.
I am helpful like myself in nature.
I am nine years old like the fish in rivers.

Jesse Thompson, Jr
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TWENTY-TWO K-12 TEACHERS, represent-
ing 12 private and public school districts
in Texas, actively and enthusiastically par-
ticipated in the Geography Institute for
Teachers: Global and Enviro n m e n t a l
Geography with Space Age Technology.
The 22 teachers, selected from a pool of
applicants, also received 115 Space
Shuttle photographs and slides, a set of
five wall maps, a United States Atlas, and
other classroom curricular materials worth
hundreds of dollars. Three university pro-
fessors, three NASA Earth Observation
scientists, and two National Geographic
Society Teacher Consultants (NGSTCs)
constituted an interdisciplinary team of
instructors.

The Institute was conducted for a total
of three weeks during the summer of 1996
at the University of Houston Clear Lake.
The first two weeks included content lec-
tures connected directly to the 115 specif-
ic space shuttle photographs, basic train-
ing in interpreting those space shuttle pho-
tographs, and hands-on practice in prob-
lem-solving instructional strategies. In
addition, teachers participated in a physi-
cal, environmental, and cultural geogra-
phy field trip to Galveston Island that
demonstrated instructional strategies
which integrated geographic field work
techniques, geographic content knowl-
edge, and space shuttle photography.
During the field trip the teachers kept a
journal to record written and graphic
description of their field observations.

During the third week, the teachers indi-
vidually consulted with the Institute’s
team of instructors to complete the devel-
opment of a total of 66 different problem-
solving lessons and 66 different classroom
activities that utilized space shuttle pho-
tographs to teach environmental problems
and other related topics. Some teachers
developed interdisciplinary lessons and
utilized multimedia technology. Each
teacher was required to demonstrate a
“Binko Method” problem-solving lesson
and one activity to the class. 

The teachers provided written peer feed-

back of each demonstrated lesson. The
NGSTCs provided written feedback and
evaluation of each lesson presented. The
written lessons and activities were evaluat-
ed by the Institute’s director and the
NGSTCs.

The twenty-two teachers plan to utilize
their developed curricular materials and
the space shuttle photographs to teach
their students. Seventeen of the 22 teach-
ers indicated that they plan to design and
implement approximately 28 in-service
workshops to district, local, state or
national professional meetings based on
curricular and space shuttle photographs
from the institute.

Four of these teachers, for example, pre-
sented their demonstration lessons at the
Texas Alliance for Geographic Education

Geography Institute for Teachers: Analyzing Global and
Environmental Geography with Space Age Technology

Joan N. Maier, Ed.D., Assistant Professor and Director, Geography Institute
for Teachers, UHCL

Education programs utilize photographs of the Galveston Bay Region taken from
space platforms showing weather and land use patterns.

Conference, September 14, 1996.
The success of The Geography Institute

for Teachers will continue to be evaluated
for effectiveness through follow-up sur-
veys and telephone interviews with partic-
ipating teachers.

The Institute received exceptionally
high ratings from these teachers who
expressed renewed enthusiasm and com-
mitment to “passing the torch” to the next
generations of dedicated citizens who will
search for solutions to environmental
problems.

Photo by NASA



The Sanitary City

Martin V. Melosi, Ph.D., Professor;
Tom Kelly, graduate research assis -
tant, UH

THE SANITARY CITY: Technology, Envi -
ronment, and Urban Growth in America,
1790-1990, was the focus of research con-
ducted under the aegis of the Public
History Program at the University of
Houston.

History graduate student Tom Kelly was
engaged to conduct several bibliographic
searches and to collect pertinent material
to be utilized in the writing of the last
chapter or chapters of a book to be pub-
lished with the title The Sanitary City.

Kelly has collected an extensive bibli-
ography for the last segment of the book (a
period covering 1970-1990 and dealing
with water supply, wastewater, and solid
waste).

We have evaluated those lists and iden-
tified material essential to the writing of
the last chapter.

As of this date, I have revised more than
700 pages of the manuscript (covering a
period from the colonial era to 1970) with
each of the seven sections divided into
four chapters each. In September 1996
efforts were underway to complete the last
section of the book (four chapters) based
on the materials collected under the terms
of the EIH grant. The complete manuscript
should be ready for submission to the pub-
lisher in 1997.

The grant helped to complete a crucial
segment of research. We have been able to
uncover a substantial body of literature,
that will add to the substance of the book.
The period 1970-1990, currently under
study, is crucial to the overall conception
of the volume and will provide insights
that will broaden the public policy appeal
of the volume.

This water tank in
Meyerland in

Southwest Houston
at the corner of

North Braeswood
and 

South Rice Avenue
was rebuilt in 1996 to
increase pressure for

residential housing.

The City of
Bellaire in 

Southwest Houston
reconstructed its

water tower to
meet increased

demands for
upscale housing
where two-floor

dwellings are sup-
planting one-story
ranch-style homes

built in the early
’50s.

Between the busy
thoroughfares of
Beechnut and S.

Braeswood in
Southwest

Houston, the City
of Houston has

expanded its
wastewater

facilities to serve a
burgeoning popu-

lation near the
intersection of

Highway 610 south
and west  adjacent

to 
apartments and 

residential shops.
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Connie Garland (l.) with Ryan Garza (r.) examining fish and shrimp seined from a
saltwater pond at the Cedar Bayou power plant of the Houston Lighting & Power
Company. Madelyne Tucker (far r.) looks from her vantage point.

Sustainable Environmental Education Partnerships (SEEP)—Year-in-Review

Lynn Spachuk, Educational Coordinator, Environmental Institute of Houston

SC H O O LYA R D H A B I TAT S A R E G A I N I N G

momentum around the country. T h r e e
years ago EIH worked only with one
school that had constructed a natural habi-
tat; this year that list topped 40, a number
of them featured at the Schoolyard Habitat
Roundup scheduled in March 1996.

The Institute works with Texas Parks
and Wildlife and the U. S. Fish and
Wildlife Service in this effort. The wildlife
agencies have the technical expertise, and
EIH understands the needs of the formal
K-12 classroom. The most effective event
that EIH holds for the schoolyard habitat
sites is the annual workshop. This year it
was held at San Jacinto Intermediate
School in Pasadena ISD and a tour of their
habitat was included. EIH coordinates the
effort of local experts in delivering presen-
tations and answering questions for the
teachers.

This year the hit of the event was a new
curriculum designed by Dr. Carole Basile
(UH visiting assistant professor) entitled
“Nature at Your Doorstep.” These outdoor
classrooms, as some call them, are popular
because they encourage students’ interest
in nature, facilitate learning, and integrate
all the subjects into a central theme.
Outreach Events
For environmental education to be people-
centered, organizations like EIH must par-
ticipate in outreach efforts. This year, we
participated in Trash Bash which is a pro-
gram focused on people coming together
to pick up trash along the rivers, bayous,
and bays. In this effort, the Texas Natural
Resource Conservation Commission
enlists the help of industry, nonprofit orga-
nizations, schools, and individuals.

For Earth Day, EIH worked with the
Jesse Jones County Park in north Houston
to provide educational activities to area
citizens. The focus was on water since this
is the site at which Spring and Cypress
Creeks meet. The event was identified as
the WET FEST.

Bay Day is an event designed to center
attention upon the value of Galveston Bay
and the fact that humans have always
relied on the bay for numerous resources
from food to recreation.

In February, the writing team for the

new Texas Essential Knowledge and Skills
program (K-12 standards) converged at
NASA and Space Center Houston. EIH
was present, highlighting the value of
schoolyard habitats in providing a place
for hands-on, process oriented instruction.
Training
Dr. Robert M. Jones leads the training
efforts of EIH. Working with local teach-
ers and graduate students, he is developing
a handbook for corporate personnel who
volunteer their expertise in classrooms.
The handbook provides a checklist of do’s
and don’ts. The program was field-tested
with 67 Houston Lighting and Power
employees and their families at their Cedar
Bayou facility. Parents learned as much as
their children, and HL&P was surprised
about how little some of their employees
knew about various environmental initia-
tives of the company.

The graduate course on “Te a c h i n g
Environmental Science” was sponsored by
Houston Lighting and Power in partner-
ship with the Texas Natural Resource Con-
servation Commission and UHCL. Dr.
Jones and Lynn Spachuk worked with
local industry, nature centers, government

agencies, and other area experts to create a
course that looked at issues of the environ-
ment from multiple perspectives. T h e
course was held at six Texas Universities,
and, although it was UHCL’s first year, the
local course was rated by participants at
the same level as sites that had conducted
the course for a couple of years. The
course invokes a message of personal
responsibility toward the environment
which Dr. Jones and Ms. Spachuk empha-
size as a pivotal point of understanding in
the field of environmental education.

EIH works to involve many participants
in the environmental education arena. It is
this participatory partnership approach
that has vaulted EIH into a leadership role.
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Edwin H. Bryant
Backus, V. L., E. H. Bryant, C. R. Hughes, and

L. M. Meffert. “Effect of Migration or
Inbreeding Followed by Selection on Low
Founder Number Populations: Implications
for Captive Breeding Programs,”
Conservation Biology 9 (1995): 1216-24.

Bryant, E. H. “Nonadditive Genetic Influences
on the Predictability of Multivariate
Responses to Selection,” E v o l u t i o n. (In
review.)

Bryant, E. H. and L. M. Meffert. “Changes in
Components of Quantitative Trait Variation
of the Housefly During Adaptation to a
Controlled Laboratory Environment,”
Genetics. (In review.)

Bryant, E. H. and L. M. Meffert. “Nonadditive
Genetic Structuring of Morphometric
Variation in Relation to a Population
Bottleneck,” Heredity 76. (In press.)

Guy N. Cameron
Bruce, K. A., G. N. Cameron, and P. A .

Harcombe. “Initiation of a New Woodland
Type on the Texas Coastal Prairie by the
Chinese Tallow Tree (Sapium sebiferum(L.)
Robx),” Bull. Torrey Botanical Club 122
(1995): 215-25.

Bruce, K., G. N. Cameron, P. A. Harcombe, and
G. Jubinsky. “Introduction and Biology of a
Woody Invader, the Chinese Tallow Tree
(Sapium sebifer u m(L.) Roxb.),” N a t u r a l
Areas J. (In press.)

Cameron, G. N. and E. H. Bryant. “Structure
and Function of Insect Communities Among
Habitats in Two Texas Localities,” A m .
Midland Naturalist . (Submitted for publica-
tion.)

Rezsutek, M. L. and G. N. Cameron. “Edge
Effects and Pocket Gopher Tunnels: Test for
a Wave Effect on the Texas Coastal Prairie,”
Oecologia. (Submitted for publication.)

Cameron, G. N. “Baiomys taylori ,” in
Complete Book of North A m e r i c a n
Mammals. Ed. D. E. Wilson, Washington,
D.C.: Smithsonian Institution Press. (In
press.)

Cameron, G. N. “Geomys texensis,” in
Complete Book of North A m e r i c a n
Mammals. Ed. D. E. Wilson, Washington,
D.C.: Smithsonian Institution Press. (In
press.)

Cameron, G. N. “Mormoops megalophylla,” in
Complete Book of North A m e r i c a n
Mammals. Ed. D. E. Wilson, Washington,
D.C.: Smithsonian Institution Press. (In
press.)

Cameron, G. N. “Reithrodontomys fulvescens,”
in Complete Book of North A m e r i c a n
Mammals. Ed. D. E. Wilson, Washington,

ublications
D.C.: Smithsonian Institution Press. (In
press.)

Cameron, G. N. “Sigmodon hispidus,” in
Complete Book of North A m e r i c a n
Mammals. Ed. D. E. Wilson, Washington,
D.C.: Smithsonian Institution Press. (In
press.)

Cameron, G. N. “Temporal Use of Home
Range by the Hispid Cotton Rat,” J .
Mammalogy 76 (1995): 819-27.

Cameron, G. N. and B. D. Eshelman. “Effect of
Dietary Protein on Growth and
Reproduction of Hispid Cotton Rats
(Sigmodon hispidus),” J. Mammalogy 7 7
(1996): 220-31.

Descalzi, M., G. N. Cameron, and J. W.
Jacobson. “Measuring Similarity A m o n g
Hispid Cotton Rats (Sigmodon hispidus) of
Known Relatedness with DNA F i n g e r-
printing,” J. Mammalogy. (Submitted for
publication.)

Eshelman, B. D. and G. N. Cameron.
“Experimentally Induced Habitat Shifts by
Hispid Cotton Rats (Sigmodon hispidus):
Response to Protein Supplementation,” J.
Mammalogy 77 (1996): 232-39.

Poiner, G. O., Jr., S. S. Schwartz, and G. N.
Cameron. “Alloglossidium anomophagis sp.
n. (Trematoda: Plagiorchiidae) Exhibiting
Progenesis in Water Fleas (Anomopoda:
Daphniidae),” Experientia 51 (1995): 388-
90.

Randolph, J. C. and G. N. Cameron. “Diet
Choice by a Generalist Grassland
Herbivore,” J. Mammalogy. (Submitted for
publication.)

Randolph, J. C., G. N. Cameron, and P. A.
McClure. “Nutritional Requirements for
Reproduction in the Hispid Cotton Rat,
Sigmodon hispidus,” J. Mammalogy 7 6
(1995) :1113-26.

Scheel, D., T. L. S. Vincent, and G. N.
Cameron. “Global Warming and the Species
Richness of Bats in Texas,” Conservation
Biology 10 (1996): 452-64.

Seamon, J. and G. N. Cameron. “Large-scale
Habitat Fragmentation and Climate
Change,” Science. (Submitted for publica-
tion.)

Regina M. Capuano
B o u rgeois, F. M. and R. M. Capuano.

“Elemental and Stable Isotope Study to
Determine the Source(s) of Salt
Contamination in the Chicot A q u i f e r, ”
Abstracts, Geological Soc. of Am., South-
Central Mtg. 28.7 (1996): 6.

Bunge, G. C. and R. M. Capuano. “Importance
of Crayfish Burrows to Infiltration in Clay-
Rich Sediments,” Abstracts, Geological Soc.
of Am., Ann. Mtg. 27.6 (1995): A-99.

Capuano, R. M. and M. Johnson. “Geo-
chemical Reactions During Biodegra-
d a t i o n / Va p o r-Extraction Remediation of

Petroleum Contamination in the Va d o s e
Zone,” Ground Water 34 (1996): 31-40.

Capuano, R. M. and R. Z. Jan. “I n - s i t u
Hydraulic Conductivity of Clay and Silty-
Clay Fluvial-Deltaic Sediments,” G ro u n d
Water 34 (1996): 545-51.

Capuano, R. M. and R. Z. Jan. “I n - s i t u
Hydraulic Conductivity of Silty-Clay
Fluvial-Deltaic Sediments of the Texas Gulf
Coastal Plain,” Abstracts, Geological Soc. of
Am., Ann. Mtg. 27.6 (1995): A-99.

Capuano, R. M., M. A. Siringan, R. Z. Jan, and
P. Jurtshuk, Jr. “Enhanced Activity of
Oligotrophic Endogenous Bacteria in Clay-
Rich Sediments by Nutrient Injection,”
Geomicrobiology J. 13 (1996): 165-79.

Mills, S. D. and R. M. Capuano.
“ Transpiration-Induced Chloride Enrich-
ment of Pore Water in Shallow, Variably-
Saturated, Clay-Rich Sediments,” Abstracts,
Geological Soc. of Am. Ann. Mtg. 27.6
(1995): A-41.

G. Ron Chen
Chen, G. R., G. Chen, and S. H. Hsu. Linear

Stochastic Control Systems . CRC Press,
1995.

Chen, G. R. and D. Zhang. “Back-Driving a
Truck with Suboptimal Distance
Trajectories: A Fuzzy Logic Control
Approach,” IEEE Trans. on Fuzzy Systems
(1996). (In press.)

Chen, G. R. and D. Zhang. “Back-Driving a
Tr u c k - Trailer with Suboptimal Distance
Trajectories,” P ro c., FUZZ-IEEE Conf.,
New Orleans, LA, Sept. 8-11, 1996.

Sooraksa, P. and G. R. Chen. “Mathematical
Modeling of a Flexible Robot Arm,” Proc.,
IEEE Int’l Conf. on Control A p p l . ,
Dearborn, MI, Sept. 15-18, 1996.

Sooraksa, P. and G. R. Chen. “Fuzzy PI+D
Control for Flexible Robot Arms, “ Proc.,
IEEE Int’l Conf. on Control A p p l . ,
Dearborn, MI, Sept. 15- 18, 1996.

Terrell Dixon
Dixon, T. “The Ecocity,” American Book

Review 18.2 (1996-97): 1&15.
Dixon, T. “Fabricating the Ecocity,” in The

Greening of the Campus. Ed. R. Koester,
Ball State Univ. Press, 1996. 70-77.

Dixon, T. “John Hanson Mitchell,” in The
Encyclopedia of American Nature Writing.
Ed. J. Elder, Scribner’s, 1996. 625-39.

Dixon, T. “The Literature of Toxicity from
Rachel Carson to Ana Castillo,” in
I n t e rconnections Between Human and
Ecosystems Ecology. Ed. R. Di Guilio and E.
Monosson, Chapman and Hall, 1996. 237-
59.

Dixon, T. “Rick Bass,” in The Encyclopedia of
American Nature Wr i t i n g. Ed. J. Elder,
Scribner’s, 1996. 75-89.

Dixon, T., Editor. “Urban Nature,” American
Book Review, Special Focus Edition 18.2
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(1996-97).
Dixon, T., J. McNamara, S. Browning, and M.

M i l l e r. “Writing the Ecocity: Te a c h i n g
Ecocomp in the Urban University,” in The
Greening of the Campus. Ed. R. Koester,
Ball State Univ. Press, 1996. 7-14.

Robert L. Heath
Heath, R. L. “Corporate Environmental Risk

Communication: Cases and Practices along
the Texas Gulf Coast,” in Communication
Yearbook. Ed. B. R. Burleson, Thousand
Oaks, CA: Sage Pub., 1995. 18: 255-77.

Heath, R. L. and C. D. Gay. “Risk
Communication: Involvement, Uncertainty,
and Control’s Effect on Information
Scanning and Monitoring by Expert
Stakeholders in SARA Title III,”
Management Communication Quart e r l y
10.3 (1997). (In press.)

Heath, R. L. and C. D. Gay. “Working with
Experts in the Risk Communication
Infrastructure: Another Challenge for Public
Relations Practitioners,” Public Relations
Rev. 21 (1995): 211-24.

Heath, R. L. and D. D. Abel. “Proactive
Response to Citizen Risk Concerns:
Increasing Citizens’ Knowledge of
Emergency Response Practices,” J. Public
Relations Research 8 (1996): 151-71.

Heath, R. L. and D. D. Abel. “Types of
Knowledge as Predictors of Company
Support: The Role of Information in Risk
Communication,” J. Public Relations
Research 8 (1996): 35-55.

Heath, R. L., S. H. Liao, and W. Douglas.
“Effects of Perceived Economic Harms and
Benefits on Issue Involvement, Use of
Information Sources, and Action: A Study in
Risk Communication,” J. Public Relations

Research 7 (1995): 89-109.
James R. Lawrence
Lawrence, J. R. and S. D. Gedzelman. “Low

Stable Isotope Ratios of Tropical Cyclone
Rains,” Geophys. Res. Lett. 23 (1996): 527-
30.

T. Randall Lee
Hu, Q.-S., D. Vitharana, G.-Y. Liu, V. Jain, M.

M. Wagaman, L. Zhang, T. R. Lee, and L.
Pu. “Conjugated Polymers with Main Chain
Chirality. 1. Synthesis of an Optically Active
Poly(Arylene Vinylene),” M a c ro m o l e c u l e s
29 (1996): 1082-4.

Stanton, C. E., T. R. Lee, N. S. Lewis, R. H.
Grubbs, J. K. Pudelski, M. R. Callstrom, M.
S. Erickson, and M. L. McLaughlin. “The
Synthesis of Conjugated Polymeric
Materials from the Ring-Opening Metathesis
Polymerization of Unsaturated Ferro-
cenophanes,” M a c ro m o l e c u l e s 28 (1995):
8713-21.

L. James Lester
Lester, L. J., Chair. “Report of the Ecosystem

Subpanel,” in Houston Environment 1995.
Ed. J. D. Wilson, S. Strawn, and D.
Hitchcock, The Woodlands, TX: Houston
Advanced Research Center, 1996.

HeidarA. Malki
Misir, D., H. A. Malki, and G. Chen. “Design

and Analysis of Fuzzy PID Controllers,”
Int’l J. Fuzzy Sets and Systems 79 (1996):
297-314.

Malki, H. A., J. L. Baldwin and A. Khwari.
“Estimating Permeability Using Neural
Networks in Thinly Bedded Shaly Gas
Sands,” SPE Computer Applications (April
1996): 58-62.

Malki, H. A., D. Feigenspan, D. Misir, and G.
Chen. “Fuzzy PID Control of a Flexible-

Joint Robot Arm with Uncertainties from
Ti m e - Varying Loads,” IEEE Tr a n s. on
Control Systems Technology (1996). (In
press.)

Kenarangui, R., I. Hassanzadeh, and H. A.
Malki. “A FLN Artificial Neural Network
Based Fuzzy Controller for Generator
Excitation Control,” IEEE Trans. on Circuits
and Systems. (Submitted for publication.)

Malki, H. A., G. R. Chen, and S. Y. Hou. “A
New Approach to Automatic PID Tuning—
The Large Zeta Tuning Method,” A S E E
Technology J. (Submitted for publication.)

Martin V. Melosi
Melosi, M. V. “Foreward,” in Searching for the

Ultimate Stink . Akron, OH: Univ. of Akron
Press, 1996.

Melosi, M. V. “Sanitary Engineers in American
Cities: Changing Roles from the Age of
Miasmas to the Age of Ecology,” in Civil
Engineering History: Engineers Make
History. Ed. J. R. Rogers, D. Kennon, R. T.
Jaske, and F. E. Griggs, Jr. New York: ASCE,
1996. 108-22.

Melosi, M. V. “The Viability of Incineration as
a Disposal Option: The Evolution of a Niche
Te c h n o l o g y, 1885-1995,” Public Wo r k s
Management and Policy 1 (1996): 40-51.

John C. Watson
Watson, J. C. “An Optimal User-Interface for

EPIMS Database Conversions and SSQ-
25002 EEE Parts Screening,” NASA/ASEE
Summer Faculty Fellowship Program Final
Report (1995).

Watson, J. C. “Ground-to-SSFMB Networking
Features SPW Simulation Model,” NASA/
ASEE Summer Faculty Fellowship Program
Final Report (1993).

Watson, J. C. “Optimizing SCADACommuni-
cation Systems for Energy Management,”
U n i v. of Houston Energy Lab. A n n u a l
Report 38 (1995).

Watson, J. C. “Remote Electric Metering Using
Spread Spectrum Techniques,” Univ. of
Houston Energy Lab. Electronic Newsletter
33 (1996): 27.

Watson, J. C. “Telemetering Using Spread
Spectrum Techniques,” J. of Engineering
Technology. (Submitted for publication.)

Priscilla Weeks
Weeks, P. and B. Wilcoxon. “Cooperative

Decision-Making in Natural Resource
Management: Designing a Limited Entry
Plan for the Texas Shrimp Fishery,” Proc.,
Nat’l Assoc. of Environmental Professionals
(1996).

Weeks, P. and J. Packard. “The Acceptance of
Scientific Management by Natural Resource
Dependent Communities,” C o n s e rv a t i o n
Biology (1996).

Weeks, P. and L. Sturmer. “The Political and
Social Contexts of Technology Transfer: An
Analysis of Two Shellfish A q u a c u l t u r e

A lone figure faces the Houston wastewatertreatment facility in Southwest Houston
constructed between N. Braeswood and Beechnut outside Loop 610.



Edwin H. Bryant
Backus, V. L. and E. H. Bryant. “Long Term

Management of Captive Populations with
Low Founder Number: Experiments with
Musca domestica,” Conservation Biology
Soc., Providence, RI, 1996.

Reagan, J., L. M. Meffert, and E. H. Bryant.
“Selection for Premating Isolation in
Bottlenecked and Nonbottlenecked Pop-
ulations of Musca domestica,” Soc. for the
Study of Evolution, Providence, RI, 1996.

Guy N. Cameron
Seamon, J. O. and G. N. Cameron. “Large-
scale Habitat Fragmentation and Climate
Change,” Int’l Assoc. for Landscape Ecology,
Galveston, TX, 1996; Nat’l Inst. for Global
Environmental Change, Interregional Climate
Change Conf., Tuscalousa, AL, 1996.
Seamon, J. O. and G. N. Cameron. “Rodent

Communities and Changing Environments,”
Am. Soc. of Mammalogists, Univ. of North
Dakota, 1996.

Regina M. Capuano
B o u rgeois, F. M. and R. M. Capuano.

“Elemental and Stable Isotope Study to
Determine the Source(s) of Salt
Contamination in the Chicot A q u i f e r, ”
Geological Soc. of Am., Austin, TX, March
1996.

Bunge, G. C. and R. M. Capuano. “Importance
of Crayfish Burrows to Infiltration in Clay-
Rich Sediments,” Geological Soc. of Am.,
Ann. Mtg., New Orleans, LA, Oct. 1996.

Capuano, R. M. and R. Z. Jan. “In situ
Hydraulic Conductivity of Silty-Clay
Fluvial-Deltaic Sediments of the Texas Gulf
Coastal Plain,” Geological Soc. of Am., Ann.

Mtg., New Orleans, LA, Oct. 1996.
Mills, S. D. and R. M. Capuano.

“ Transpiration-Induced Chloride Enrich-
ment of Pore Water in Shallow, Variably-
Saturated, Clay-Rich Sediments,” Geo-
logical Soc. of Am., Ann. Mtg., New
Orleans, LA, Oct. 1996.

G. Ron Chen
Chen, G. R. “Fuzzy Control and Its Industrial

Applications,” South China Univ. Of
Technology, June 13, 1995.

Malki, H. A. and G. R. Chen. “Design of a
Fuzzy PID Integrated Boiler Control System
for Power Plants,” Houston Lighting &
Power Company, Sept. 5, 1995.

Sam Chen
Chen, S. “Photo-Decomposition of Atrazine

and Cyanazine in Water with Light-
Activated Semiconductors,” 17th Ann. Mtg.,
Soc. of Environmental Toxicology and
Chemistry, Washington, DC, Nov. 1996.

Lisa Gossett
Gossett, L. “Case Studies in Competing Wate

Uses in Multiple Reservoir Wa t e r s h e d s , ”
P ro c., 21st Ann. Conf., Nat’l Assoc. of
Environmental Professionals, 1996.

Gossett, L. “Community Participation in
Superfund: Practice and Policy,” Proc., 20st
Ann. Conf., Nat’l Assoc. of Environmental
Professionals, 1995.

Robert L. Heath
Heath, R. L. and D. D. Abel. “Proactive

Response to Citizen Risk Concerns:
Increasing Citizens’ Knowledge of
E m e rgency Response Practices,” Int’l
Communication Assoc., Chicago, IL, 1996.

Heath, R. L. and D. D. Abel. “Types of
Knowledge as Predictors of Company
Support: The Role of Information in Risk
Communication,” Int’l Communication
Assoc., Albuquerque, NM, 1995.

James R. Lawrence
Lawrence, J. R. “Precipitation from Tropical

Cyclones as a Watershed Tracer,” Am. Water
Resources Assoc. 31st Ann. Nat’l/Int’l
Conf., Houston, TX, Nov. 6-8, 1995.

Lawrence, J. R. “Detection of Tropical Cyclone
Activity in the Geologic Past,” A m .
Geophys. Un. Fall Mtg., EOS 76.46 (1995):
F310.

T. Randall Lee
Jung, J.-H., D. M. Hoffman, and T. R. Lee.

“Synthesis and Structure of ReOMe2(2,2’-
B i p y r i d i n e )C l and Cationic Oxo-Rhe-
nium(V) Complexes,” ACS Southwest
Regional Mtg., Houston, TX, Oct. 1996.

L. James Lester
Lester, L. J. “Resource Protection and the

Public: Conservation in a Democracy, ”
TPWD Resource Protection Division,
Galveston, TX, Feb. 1996.

L e s t e r, L. J. “Shrimp: The Root of Big

Environmental Problems,” Texas Southern
Univ.-TES, Houston, TX, July 1996.

Lester, L. J. “Sustainable Development and
Houston,” Environmentally Sustainable
Communities: A National Town Meeting,
Tenneco, Houston, TX, Feb. 1996.

L e s t e r, L. J. and R. Jones. “Schoolyard
Habitats,” Texas Assoc. for Environmental
Education, Oct. 1996.

HeidarA. Malki
Malki, H. A. and G. Chen. “A Fuzzy Logic

Controller for Boiler Systems in Power
Plants,” IEEE Int’l Symp. on Circuits and
Systems, Atlanta, GA, May, 12-15 1996.
653-56.

Malki, H. A. and G. R. Chen. “Design of a
Fuzzy PID Integrated Boiler Control System
for Power Plants,” Houston Lighting &
Power Company, Sept. 5, 1995.

Misir, D., H. A. Malki, and G. Chen. “A
Heuristic Approach to Tune the Control
Gains of Fuzzy Proportional-Derivative
C o n t r o l l e r,” ACM Symp. on A p p l i e d
Computing, Philadelphia, PA, March 1996.

Martin V. Melosi
Melosi, M. V., Commentator. “Federal Policy

Formation in an Age of Social Change,”
Nat’l Council on Public History Conf.,
Seattle, WA, 1996.

Melosi, M. V. “The Sanitary City,” Dept. of
History, Univ. of New Mexico, 1996; Dept.
of History, Univ. of Washington, 1996.

Melosi, M. V. “Sanitary Engineers in American
Cities,” Engineers as Policymakers: T h e
Myth of the Apolitical Engineer, Amer. Soc.
of Civil Engineers, Washington, D. C., 1996.

Melosi, M. V. “Theodore Roosevelt: Rough of
the Progressive Movement,” President,
Politics, and the People series, Houston
Seminar, Houston, TX, 1996.

Lynn Spachuk
Spachuk, L. “How the Environment is

Important to Urban People,” Houston Read
Commission, Houston, TX, May 1996.

Spachuk, L. “Issue Investigation,” Rice School
Workshop, Houston, TX, July 1996.

Spachuk, L. “What is Environmental
Education?” Amigos Workshop, Houston,
TX, Jan. 1996.

John C. Watson
Watson, J. C. “Spread Spectrum SCADA

Communication Systems for Energ y
Management.” Engineering & Architecture
Symp. (E&A‘96), Jan. 30-31, 1995.

Watson, J. C. “Interfacing UNIX Relational
Database Management Systems to the World
Wide Web/Internet.” Engineering &
Architecture Symp. (E&A ‘96), Feb 5-6,
1996.

Watson, J. C. “Low-Rate Spread Spectrum
Communications for Remote Monitoring
Applications.” Engineering & Architecture
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Projects,” Aquaculture Development: Social
Dimensions of an Emerging Industry
(1996).

Gerard M. Wellington
Wellington, G. M., R. B. Dunbar, and G.

Merlen. “Calibration of Stable Oxygen
Isotope Signature in Galapagos Corals,”
Paleoceanography 11 (1996): 467-80.

Richard C. Willson
Maillard, K. I., M. J. Benedik, and R. C.

Willson. “Rapid Detection of Mutagens by
Induction of Luciferase-Bearing Prophage in
Escherichia coli,” E n v i ronmental Science
and Technology 30.8 (1996): 2478-83.

David Zeh
Wilcox, T. P., L. Hugg, J. A. Zeh, and D. W.

Zeh. “Mitochondrial DNAStructure Reveals
Extreme Genetic Differentiation in a Cryptic
Species Complex,” Molecular Phylogenetics
and Evolution (1997) (In press.)

resentations



Edwin H. Bryant
“The Relationship Among Domestication,

Levels of Genetic Variation and Population
Size: Implications for Managing Endangered
Species.” NSF Dissertation Improvement, D.
Reed, 1995-97, $7500.

“The Translocated Male Determining Factor in
Musca domestica: a Model System for the
Study of Sex Chromosome Evolution.” NSF
Dissertation Improvement, M. Clark, 1995-
97, $10,000.

Guy N. Cameron
“Analysis of Rare Resources in Texas.” Texas

Natural Heritage Program, Texas Parks and

Wildlife Dept., 1995-96, $25,000.
“Effect of Climate Change on Distribution,

D i v e r s i t y, and Productivity in Grassland,
Forest Habitats: a Regional Perspective.”
National Inst. for Global Environmental
Change, Dept. of Energ y, 1994-96,
$162,894.

“Effect of Prescribed Burning on Productivity,
Structure, and Nutrient Content in a Gulf
Cordgrass Habitat.” Nature Conservancy of
Texas, 1996-97, $4,900.

“ E ffects of Habitat Fragmentation on
Biodiversity: Implications for Management
of Wetlands.” U. S. Fish and Wi l d l i f e
Service, 1995-96, $12,164.

“Herbivory and Granivory by Rodents at La
Reserva de la Biosfera Sierra de Manantlan.”
NSF, 1995-97, $14,711.

“Using Remotely-Sensed Data to Measure
Primary Production.” Research Fellows
Program, Midwestern Regional Center, Nat’l
Inst. for Global Climate Change, 1995-97,
$3,500.

Regina M. Capuano
Aluka, I. J. and R. M. Capuano. “Predicting the

Leachability of Trace Elements in Fly Ash.”
Department of Energy, 1996-99, $107,381;
pending.

G. Ron Chen
“AFuzzy Expert System for Fault Management

of Water Supply and Recovery in the ALSS
Project.” Principal Investigator: J. Li;
NASA-JSC, Intelligent Systems Division,
1995-97, $100,000.

“Robust Optimal Digital Control of Uncertain
Multi-Rate Sampled-Data Systems.”
Principal Investigator: L. S. Shieh; US Army
Research Grant Program, 1994-96,
$180,000.

“Adaptive Robot Vision and Control.”
Principal Investigator: H. Ogmen; Te x a s
AT P Program and NASA-JSC, 1994-95,
$135,000.

“Fuzzy Logic Package for Thermal Instruments
and Manufacture Process Controls.” Co-
Principal Investigator: H. A. Malki; Dow
Chemical Company, Freeport, TX. 1995-97,
$10,000.

“A Fuzzy Logic Based Expert System Design
for Water Supply and Recovery in Space-
craft Life Support Systems” Co-Principal
Investigator: J. Li; NASA H e a d q u a r t e r s ,
April 1996, $324,574; submitted.

Sam Chen
“Photo-Decomposition of Triazine Pesticides

with Light-Activated Semiconductors in
Aqueous Media.” Gulf Coast Hazardous
Substances Research Center, $20,321;
unfunded.

Robert L. Heath
“Community Empowerment Strategies:

Environmental Justice along the Houston

rants and roposals

Ship Channel.” Co-Investigator: G. M.
Vasquez; Environmental Protection Agency,
$273,000; submitted.

“Community Survey Regarding the Success
and Challenges for the Community
E m e rgency Response Communication
Campaign.” Deer Park and LaPorte, Local
Emergency Planning Committees, $15,000.

“Focus Groups and a literature Review to
ascertain the Variables Involved in
Environmental Justice/Equity.” Co-
Investigator: G. M. Vasquez; Houston
Coastal Center, $5,000.

Limited Grant in Aid funding to Travel to
Washington, DC to Support EPA
Environmental Justice Proposal, $995.00.

“ A Survey of Patterns of Uncertainty
Regarding Risk Related Issues.” Co-
Investigator: G. M. Vasquez; Houston
Coastal Center, $3,500

“A Survey on Risk Perception and Emergency
Response Preparedness.” Fort Bend County
E m e rgency Response, Local Emerg e n c y
Planning Committee. $14,000.

James R. Lawrence
“Detection of Tropical Cyclone Activity in the

Past from Stable Isotopic Analysis of Clam
Shells and Tree Rings.” Risk Predictive
Initiative of the Atlantic Global Change Inst.,
June 1, 1996-May 31, 1997, $80,627; sub-
mitted.

“Detection of Tropical Cyclones of the Past:
Development of a New Stable Isotope
Paleoclimatic Tool.” NSF, $220,785; submit-
ted.

“Stable Isotope Ratios of Precipitation and
Water Vapor and the Water Balance of
Hurricanes.” Texas Higher Education
Coordinating Board, Jan. 1994-Aug. 1996,
$100,000.

“Stable Isotope Studies of the Natural Waters
of SE Texas.” Houston Coastal Center,
$1000.

L. James Lester
“Partnership Grants for Schoolyard

Conservation Sites.” USFWS, July 1996-
June 1998, $5,000.

“Cruising the Wetlands.” EPA, Sept. 1996,
$10,000.

Joan N. Maier
Institute for Space Systems Operations, UH,

$13,925.00.
Faculty Research Fund, $5,000.00.
Texas Alliance for Geographic Education,

$6,000.00.
HeidarA. Malki
“AHeuristic Approach to Determine the Gains

of a Fuzzy PID Controllers.” LGIA, 1996,
$2000.

“Material Synthesis Using Neural Networks.”
Co-Principal Investigator: A. Bensouala;
PEER, 1996-97, $5000.

Symp. (E&A‘96), Feb 6-7, 1997.
Priscilla Weeks
Weeks, P. “Environmental Education and Other

Cultures?” Amigos Workshop, Houston, TX,
Jan. 1996.

Weeks, P. “Global Local Linkages in Fisheries
Aquaculture Development,” panelist, Soc.
for Applied Anthropology, Baltimore, MD,
March 1996.

Weeks, P. “Stewardship, Science, and Other
Ideological Barriers to Co-Management,”
Int’l Assoc. for the Study of Common
Property, Berkeley, CA, June 1996.

Weeks, P. and B. Heath. “By Catch Policy: The
Next Step,” Texas Academy of Science,
Galveston, TX, Feb. 1996.

Weeks, P. and B. Wilcoxon. “Cooperative
Decision-Making in Natural Resource
Management: Designing a Limited Entry
Plan for the Texas Shrimp Fishery,” Nat’l
Assoc. of Environmental Professionals,
Houston, TX, June 1996.

Weeks, P. and J. Packard. “When Science
Matters: Fisherman, Ranchers, and
Scientists,” Soc. for Conservation Biology,
Providence, RI, Aug. 1996.

Weeks, P. and W. Kempton. “Science and
Environmental Action: Fishermen, Lobbyist,
and Congressional Staff,” A m e r.
Anthropological Assoc., Delaware, Nov.
1996.

Gerard M. Wellington
Grottoli-Everett, A. and G. M. We l l i n g t o n .

“ E ffects of Light and Zooplankton on
Skeletal 13C in the Eastern Pacific Corals
Pavona clavus and P. gigantea,” 8th Int’l
Coral Reef Symp., Panama City, Panama,
June 22-29, 1996.

Wellington, G. M., R. B. Dunbar, and G.
Merlen. “Calibration of Stable Oxygen
Isotope Signature in Galapagos Corals,” 8th
Int’l Coral Reef Symp., Panama City,
Panama, June 22-29, 1996.
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“Development of a Neuro-Fuzzy Based
Oil/Gas Producibility Model,” Energy Lab,
1996, $6,350.

“Fuzzy PID Controllers Design for Space
Robotics Applications.” Principal In-
vestigator: G. R. Chen; NASA, $56,350.00.

“Design of a Neural-Network Based Controller
for Advanced Material Synthesis.” Principal
Investigator: A. Bensouala; NASA,
$59,997.00.

“Fuzzy Logic Package for Thermal Instruments
and Manufacture Process Controls.”
Principal Investigator: G. R. Chen; Dow
Chemical Company, Freeport, TX, 1995-97.
$10,000.

John C. Watson
“Automating the Transfer of Contractor Parts

Data to a Common Database Using X-
Windows and Shell Programming.” Institute
of Space Systems Operations, 1995, $2,500.

“Optimizing SCADACommunication Systems
for Energy Management.” Energy Lab,
1994-1995, $4,242.

“Remote Electric Metering Using Spread
Spectrum Radio.” Energy Lab, 1995-1996,
$3,556.

“UNIX Operating Systems and Shell Program
Development Laboratory.” IBM UNIX
Laptop Computer Donation, 1996, $80,000;
awarded eight laptops.

“Test platform for Verifying Performance of
N T C I P Compatible Tr a ffic Signal Light
Controllers.” Metro Transit, $13,132.98;
pending.

Priscilla Weeks
“Global Partners? Transnational Environmen-

talism and the In-Country Environmental
Organization.” NSF, July, 1996, $73,201.

Cultural Models of Scientific Fisheries
Management.” We n n e r-Gren, Nov. 1996,
$11,000; pending.

Gerard M. Wellington
Grottoli-Everett, A. U. S. Environmental

Protection Agency Academic Fellowship
Award, $25,000/yr.

“Patterns of Climate Change in the Central and
Eastern Sectors of the South Pacific.” NSF,
Climate Dynamics Program, $26,056.

Richard C. Willson
Gulf Coast Hazardous Substances Research

Center, 1995.
UH Shell Scholars Program, 1997.

C. S. “Buddy” Barnes, E. B. I.
Gigi Bear, Shell Development, West Hollow
Dick Brown, Gulf Coast Waste Disposal Authority
Marilyn Browning, Galveston Bay National Program
Bonnie Cockrell, A Bonnie Company
Tracie Copeland, The Dow Chemical Company
Fran Coppinger, Keep Texas Beautiful
Ted Eubanks, Fermata, Inc.
Ed Feith, Houston Lighting and Power
Marilu Hastings, HARC-Center for Global Studies
Dennis Jones, Texas Parks and Wildlife Dept.
Jim Kachtick, Occidental Chemical Corporation
George Regmund, Armand Bayou Nature Center
Linda Shead, Galveston Bay Foundation
Mike Terraso, Enron Corporation
Dale Thorum, Hoechst-Celanese Chemical Company

UH & UHCL Faculty Advisory Board Members
Beth Beloff, I.C.E.M., UH
Guy Cameron, Biology, UH
Ted Cleveland, Environmental Engineering, UH
Terrell Dixon, Scholars Community, UH
Bob Heath, Communications, UH
Peter Bowman, Environmental Management, UHCL
Raj Chhikara, Statistics, UHCL
Cindy Howard, Biology, UHCL
Bob Jones, Education, UHCL

he nvironmental nstitute of ouston
dvisory oard,

ontributors

Aquacam
ARCO Chemical
Compaq Computers (In-Kind)
East Harris County Manufacturers’Association
Enron Corporation
FMC Corporation
John O’Quinn Law Firm
McDonnell Douglas Corporation
Texaco Foundation

Individual Contributors
Fran Coppinger



rincipal
nvestigators

Name
Richard C. Allison
Edwin H. Bryant
Guy N. Cameron
Regina M. Capuano
G. Ron Chen
Sam Chen
Dennis Clifford
Terrell Dixon
Theron D. Garcia
Lisa B. Gossett
Robert L. Heath
James R. Lawrence
T. Randall Lee
Joan N. Maier
Heidar A. Malki
Martin V. Melosi
Lynn Spachuk
John C. Watson
Gerard Wellington
Richard C. Willson
David Zeh

Rank
Prof., Chair
Professor
Professor
Assoc. Prof.
Assoc. Prof.
Asst. Prof.
Prof., Chair
Assoc. Prof.
Assoc. Prof.
Asst. Prof.
Professor
Assoc. Prof.
Asst. Prof.
Asst. Prof.
Asst. Prof.
Professor
Env. Coord.
Asst. Prof.
Professor
Assoc. Prof.
Asst. Prof.

Affiliation
Env. Management, Admin. Sci., UHCL
Biology, UH
Biology, UH
Geosciences, UH
Electrical & Computer Eng., UH
Environmental Science, UHCL
Civil Engineering, UH
English, UH
Environmental Science, UHCL
Environmental Management, UHCL
Communications, UH
Geosciences, UH
Chemistry, UH
Education, UHCL
Electrical/Electronics Technology, UH
History, UH
EIH, UHCL
Electrical/Electronics Technology, UH
Biology, UH
Chemical Engineering, UH
Biology, UH

Phone (*281)
283-3251*
743-2651
743-2674
743-3426
743-4446
283-3746*
743-4266
743-2978
283-3776*
283-3257*
743-2882
743-3410
743-2724
283-3578*
743-4075
743-3090
283-3950*
743-4077
743-2649
743-4308
743-2690

University of Houston Clear Lake, 2700 Bay Area Blvd., Houston, TX 77508-[Mail Code]
University of Houston, Houston, TX 77204-[Mail Code]
The Environmental Institute of Houston Home Page: http://www.eih.uh.edu

Prof. Sam Chen, (UHCL), is working
on the photodecomposition of the pesti-
cides atrazine and cyanazine with a
light-activated semiconductor, TiO2, as
the catalyst using a gas chromatogra-
phy mass spectrometer (GCMS) [p. 2].

EIH ANNUAL REPORT—Irving N. Rothman, Ph.D., Editor and photographer; Debbie Bush, Design and proofreading; Bill
Ashley, Head, Photography and Graphic Design [photo printing and scanning], University Media Services; Printing, University
of Houston Department of Printing

Mail Code
Box 3
BIOL 5513
BIOL 5513
GEOSC 5503
ELEE 4793
Box 68
CIVE 4791
ENGL 3012
Box 130
Box 385
COM 3783
GEOSC 5503
CHEM 5641
Box 244
TECH 4083
HIST 3785
Box 540
TECH 4083
BIOL 5573
CHEE 4792
BIOL 5513

E-Mail
allison@cl4.cl.uh.edu
ebryant@uh.edu
cameron@uh.edu
capuano@uh.edu
gchen@uh.edu
chen@uhcl2.cl.uh.edu
daclifford@uh.edu
tfdixon@uh.edu
garcia4@uhcl4.cl.uh.edu
gossett@uhcl4.cl.uh.edu
rheath@uh.edu
jlawrence@uh.edu
trlee@uh.edu
maier@cl4.cl.uh.edu
malki@uh.edu
mmelosi@uh.edu
spachuk2@cl4.cl.uh.edu
eleeb3d@bayou.uh.edu
wellington@uh.edu
willson@uh.edu
dzeh@uh.edu
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BACK COVER—Dr. Terrell Dixon, Director of the Scholars’
Program at the University of Houston and a specialist in environ-
mental literature, is shown with Claire Lawrence, doctoral student
in creative writing, and John Langston, doctoral student in litera-
t u re, at Sims Bayou—within five miles of the University of
Houston—where flood control efforts are nearing completion.
Apartments near the bayou have been demolished, the bayou
widened and the banks reinforced with steel rods and concrete
forms. 

Dr. Dixon led the Writers-in-Hermann Park program, whereby
school-age youngsters from the 2nd through the 5th grades studied
environmental problems and used their studies as the basis for
writing exercises. Their poetry appears on page 15. He was assist-
ed by graduate students in English, among them Ms. Lawrence, a
tutor in the Writers in the Schools program, and Mr. Langston.

The Environmental Institute of Houston
1996 Annual Report

http://www.eih.uh.edu

Houston, Texas
March 1997

Photo by John Waddington

The molecular conservation genetics of Texas wetland birds, p. 7.
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