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Foreword 

The Lyndon B. Johnson School of Public Affairs has established interdisciplinary 
research on policy problems as the core of its educational program. A major part of this program 
is the nine-month policy research project, in the course of which two or three faculty members 
from different disciplines direct the research of ten to twenty-five graduate students of diverse 
backgrounds on a policy issue of concern to a government agency. This "client orientation" 
brings the students face to face with administrators, legislators, and other officials active in the 
policy process and demonstrates that research in a policy environment demands special talents. 
It also illuminates the occasional difficulties of relating research findings to the world of political 
realities. 

This report on environmental risk management in Texas is the result of a policy research 
project conducted in 1993-94 under a grant from the Texas Natural Resource Conservation 
Commission. The report summarizes the findings of eleven detailed examinations of major 
environmental risks in Texas and the existing means of addressing them. The findings of the 
project are intended to aid the TNRCC and other agencies in the development of a "comparative 
risk" approach to setting priorities among environmental policies. 

The curriculum of the LBJ School is intended not only to develop effective public 
servants but also to produce research that will enlighten and inform those already engaged in the 
policy process. The project that resulted in this report has helped to accomplish the first task; it 
is our hope and expectation that the report itself will contribute to the second. 

Finally, it should be noted that neither the LBJ School nor The University of Texas at 
Austin necessarily endorses the views or findings of this study. 
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Max Sherman 
Dean 
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Chapter 1. 

Introduction 

For the past eight years, the U.S. Environmental Protection Agency (EPA) has advocated a 

new approach to environmental policymaking. Comparative risk analysis, as it is called, evaluates 

the relative significance of environmental problems by combining scientific analysis of risks to the 

environment with assessment of public values. Project results are creating a framework that can be 

used to set management priorities and encourage more efficient allocation of monetary resources. 

The approach differs from the way in which environmental policy has usually developed in 

the United States, namely, in reaction to a crisis or predicament that elicits public alarm and thereby 

gains the attention of policymakers. This reactive approach has resulted in a collection of policies 

formulated at different times and in an ad hoc manner. The comparative risk approach, in contrast, 

attempts to identify a whole range of risks, rank them, and then develop appropriate policy 

responses to the entire menu of concerns. It represents a coordinated, systematic attempt to protect 

the environment. 

After conducting comparative risk studies at the agency and regional levels, EPA decided to 

encourage states and localities to undertake comparative risk studies of their own. At these levels 

of government, comparative risk projects began to change character somewhat. Constrained by 

federal environmental mandates, lower levels of government find that their flexibility in reallocating 

resources is limited. This is especially true because much of each state's environmental budget 

comes from federal allocations which are often tied to specific programs or directed at certain risks. 

The priority-setting exercise continues to be the core of comparative risk analysis at state and local 

levels, but without much freedom to reallocate resources their projects lose some of the policy 

relevance. However, by bringing together diverse groups whose members may never have 

discussed environmental problems with each other, the projects create an occasion for them to 

consider whether they support the assumptions embodied in existing environmental policies. 

Recognition of a common dissatisfaction can then become the impulse for seeking policy changes 

at local, state, and federal levels. In addition, states may use the comparative risk exercise to show 

the federal government how its policy and budgetary priorities need to change. 

The present study is a small part of the comparative risk project undertaken in the state of 

Texas in 1993-94. It considers in a preliminary way some of the policy implications of the Texas 
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project and can serve as the basis for developing specific policy recommendations after a risk 

priority list is completed. 

A History of Comparative Risk Analysis 

In 1987, EPA completed its first report on comparative risk. Unfinished Business: A 

Comparative Assessment of Environmental Problems presented a relative-risk ranking of thirty-one 

problem areas. However, these areas were broadly defined; some, such as "air pollutants," 

covered a wide variety of polluting substances, while others (oil spills) were really pollutant 

sources, and still other categories concerned receptors (workers). In addition, this list intentionally 

reflected legislation and the programmatic organization of the agency. Finally, the report did not 

consider such environmental problems as the loss of genetic diversity or loss of habitat, despite 

their importance. 

At the request of then-EPA administrator William Reilly, the agency's Science Advisory 

Board evaluated and supplemented Unfinished Business in the 1990 report Reducing Risk: 

Setting Priorities and Strategies for Environmental Protection. In this report, the board utilized the 

most up-to-date scientific data in comparative analysis of designated problem areas, and explored 

risk reduction options and possible improvements in the techniques of risk analysis. The national 

scope of these reports revealed a significant discrepancy between public perception and scientific 

analysis of risk. EPA also discovered that program funding often reacts to trends in public 

perception, and not necessarily to scientific assessments of risk. For example, the agency found 

that the risks from hazardous waste disposal, to which billions of dollars are allocated through the 

Superfund program that allows for cleanup of abandoned hazardous waste sites, are not nearly as 

serious as risks from indoor air, to which very few resources are allocated. Finally, EPA found 

that most risk programs, although called "environmental," are really intended to reduce risks to 

human health. The agency highlighted the importance of ecological risks and of allocating 

resources and developing programs focused on ecosystem degradation and species loss. 

In an effort to ascertain whether regional differences are significant, EPA conducted 

comparative risk projects in each of its ten regions. The success of the regional projects set the 

stage for EPA's decision to fund state and local comparative risk ventures. Today, EPA continues 

to encourage individual states and local governments to complete comparative risk projects and 

incorporate project findings into future environmental policy decisions. To date, a few states and 

cities have completed comparative risk projects, while several other projects are currently in 

progress. Some states have applied the results of their comparative risk studies to new 
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environmental policy decisions. Washington State, for example, passed the Washington Clean Air 

Act, the Growth Management Act, and the State Energy Strategy based on the findings of their 

comparative risk project. 

The essence of all these comparative risk projects is an effort to compare risks-first risks 

of a similar type, such as risks to human health, and then risks of different types, such as human 

health and ecological risks. These comparisons, which usually are grouped into three categories, 

called human health, ecosystem, and socioeconomic or "quality of life," rest on scientific analysis. 

The quality of the scientific models used for assessing risk varies widely across and even within 

these three areas, but scientists are encouraged to draw also on their experience and judgment in 

ranking the risks. The attempt to make comparisons in and of itself often points out areas for 

fruitful research. 

The uncertainties inherent in measuring and comparing risks within a single category are 

compounded when comparisons are made across categories. At this point in the process, the task 

is usually removed from the scientific advisory groups and handed over to groups that include 

representatives of the public. Focus on risk over the past decade has led to recognition that 

nonquantitative elements of risk, such as their fairness or the degree of control an individual may 

have, help determine public assessment of risk acceptability and are also legitimate components of 

risk assessment not readily accounted for in scientific risk measurements. The inclusion of the 

public in the second phase of the risk-ranking process takes this new understanding into account, 

while the reliance primarily on scientific rankings in the first, intra-category ranking phase is a 

means of bringing good scientific judgment into the process. Thus, a well-run comparative risk 

project provides a setting within which scientists and members of the public can meet, educate each 

other, and reach some agreement on a set of priorities for reducing risks in a particular community. 

Although the comparative risk approach began as a way for EPA to assess whether its 

resources were being allocated efficiently-that is, whether they were reducing as much 

environmental risk as possible-the many new comparative risk projects have subtly altered the 

approach. As noted, states and especially smaller areas have very limited ability to reallocate 

resources among environmental programs because they are constrained by federal requirements. 

EPA can use the results of its own comparative risk exercises as a basis for requesting budget or 

even legislative changes, but this option is less available to lower levels of government. (We will 

suggest below that Texas should work at the federal level to change some laws to reflect its needs.) 

Thus nonfederal projects appear to have focused more on developing consensus and somewhat 

less on developing new risk management strategies. 
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EPA began with the premise that one reason for at least some of the inefficient allocation of 

resources is that public (mis)perceptions of the danger of some hazards caused policymakers to 

focus on less serious risks at the expense of more serious ones. Yet the essence of comparative 

risk at the state and local levels is the inclusion of the public and explicit consideration of public 

perceptions of risks in ranking them. Economic effects, fairness, and regional concentration of 

risks are regarded as useful additions to the comparative risk calculation, not as diversions. Thus 

again we see a change that emphasizes developing community consensus about environmental 

risks. 

These changes in emphasis will likely emerge in the Texas comparative risk process as 

well, although at this writing the process is only nine months old. They reflect the natural 

evolution of a process as it devolves from the federal to the state to the local level and as more and 

more projects outline the strengths and limitations of the new approach. All comparative risk 

projects continue to have in common their efforts to consider a wide range of risks before an 

emergency arises, allowing communities to put into place a framework that can guide 

decisionmaking when new information or new crises arise. 

Texas and Comparative Risk 

Texas's involvement with comparative risk has its roots in the EPA Region 6 Comparative 

Risk Project, the results of which were published in 1990. In 1992, EPA granted the Texas Water 

Commission (now the Texas Natural Resource Conservation Commission, or TNRCC) $100,000 

in seed money for the creation of a Texas comparative risk project In 1993, TNRCC received an 

additional $50,000 to encourage public participation in the state project 

The State of Texas Environmental Priorities Project (STEPP), which officially started in 

September 1993, is an interagency effort involving the participation of seven state agencies. In 

addition to TNRCC, these agencies are the General Land Office (GLO), the Texas Department of 

Agriculture (IDA), the Texas Department of Health (IDH), the Texas Water Development Board 

(TWDB), the Texas Railroad Commission (RRC), and the Texas Parks and Wildlife Department 

(TPWD) (organization charts of these seven agencies appear in the appendixes). Interagency 

cooperation is coordinated through a committee structure consisting of three technical workgroups 

and four additional committees. Two of the four committees deal with project oversight, while the 

remaining two are the public and technical advisory committees. 

STEPP involves two phases: risk analysis and risk management. The risk analysis phase 

centers on scientific risk analysis of selected environmental problems and, ultimately, their 
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ranking. The risk management phase entails priority-setting based on the results of the risk 

ranking and information on the existing legal, social, political, and economic landscape. STEPP is 

scheduled for a completion date of August 1995. 

The Purpose of the Report 

In 1993, an interagency agreement between the Lyndon B. Johnson School of Public 

Affairs and TNRCC laid the groundwork for an LBJ School Policy Research Project (PRP) 

designed to compile risk management research for STEPP. The PRP's main objective was to 

assess the legal, social, political, and economic issues associated with the comparative risk 

process. The research team was to collect and analyze information regarding Texas environmental 

programs, assess the major policy issues related to comparative risk in Texas, and identify and 

assess generic strategies and policy options for helping the State of Texas address comparative risk 

issues. 

This report addresses these objectives. Chapter 2 discusses our overall approach and 

presents a broad overview of existing risk programs in Texas. Based on this review, the project 

team selected eleven risks of particular interest or importance to Texas and assessed them in detail. 

From these detailed studies we then attempted to draw lessons concerning Texas's approach to 

environmental risk The lessons are presented in chapter 4, and summaries of the eleven risks 

appear in chapter 3. The more detailed descriptions and assessments of particular risks are 

available as working papers from the LBJ School of Public Affairs. 

5 



6 



Chapter 2. 

Identifying Risk Programs and Selecting Risks 

In order to decide whether changes need to be made in managing risks, first we have to 

know how risks are managed now. There are literally hundreds of programs at the state and local 

levels in Texas that might be construed as managing some kind of environmental risk. This 

chapter offers both an overview of today's programs and our method for narrowing down the list 

of risks and risk management programs to several that were worthy of more detailed investigation. 

Risk Management Programs in Texas 

Nine state agencies, including the seven participating in STEPP, and two entities of the 

Texas A&M University system, oversee programs whose purpose is to control some aspect of 

environmental risk (see table 2.1). Other risk management programs are conducted at the 

municipal, regional, and, to a lesser extent, county levels in Texas, but we did not consider these. 

The project team developed a short form on which to report about existing programs. To 

define the risks, we used EPA's list of risk categories as described in the 1990 EPA Region 6 

Comparative Risk Project Overview Report. (Had STEPP been further along, we would have 

used their risk list As it was, we thought that risks important in Region 6, which includes Texas, 

Oklahoma, Louisiana, Arkansas, and New Mexico, would probably apply to Texas alone since it 

is the largest state in the region.) For each risk, we attempted to discover as many different 

programs as we could; conversely, we tried to ensure that we understood the different risks that 

each program might address directly or indirectly. Our intention was to build a computerized 

information system containing this information. Users would be able to access information 

ordered by risk or by agency and then obtain a wide range of further information about a program, 

including the statutory authority for regulating the risk and the budget for the program. We found 

that presenting this information in a way that allowed comparison across agencies and programs 

necessitated presentation of so much detail that the intent to provide an overview was lost Budget 

data presented a particular problem, which is discussed in chapter 4. 

Although we still believe that an electronic form of the information would be of most use to 

the project and to members of the public, and we have made our template for the database available 

to TNRCC, here we present a single table. Table 2.1 shows the programs in place for controlling 
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each risk and where they are housed. From this table, we can see that TNRCC has the most 

environmental risk control programs with 22, followed by TPWD with 7. The risk addressed by 

the most programs is pesticides, while more broadly defined risks, such as risks to terrestrial 

ecosystems and hazardous and industrial wastes, have only a limited number of programs in place. 

Table 2.1 
Environmental Risk Programs 

of Agencies and Other State Entities 

Agency/ 
Risk Entity* 

Hazardous and industrial TNRCC 
waste TNRCC 

TNRCC 

Oil spills GLO 
TNRCC 

RRC 

TPWD 

Nonpoint source discharge TNRCC 
to water TNRCC 

SWCB 
RRC 
RRC 

Air pollution TNRCC 
TNRCC 
TNRCC 
TNRCC 

Superfund sites TNRCC 

Underground storage tanks TNRCC 
TNRCC 
TNRCC 
TNRCC 

Physical degradation of TPWD 
water and wetlands TPWD 

TPWD 
GLO 
COE 
COE 

Program 

Industrial and Hazardous Waste Division 
Field Operations 
Pollution Prevention 

Oil Spill Prevention and Response 
Spill Response Division-Emergency 
Response Team 
Special Response Program-Oil Field 
Cleanup 
Pollution Assessment 

Clean Water Act §319 
program under development, unnamed 
program under development, unnamed 
Special Response 
Well Plugging 

Mobile Source 
Monitoring 
Enforcement 
Emission Inventory Monitoring 

Superfund 

Solid Waste Investigation and Cleanup 
Facility Monitoring 
Entity Regulation 
Technical Assistance 

Texas Natural Heritage Program 
Private Lands Enhancement Program 
Texas Waterfowl Stamp Act 
Coastal Management Plan (pending) 
Section 10, Rivers and Harbors Act 
Section 404 Permitting Program 
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Table 2.1 (continued) 

Risk 

Industrial wastewater point 
source discharge 

Drinking water 

Physical degradation of 
terrestrial ecosystems 

Pesticides 

Agency/ 
Entity* 

TNRCC 

TNRCC 
TNRCC 
TNRCC 

TNRCC 

1PWD 
1PWD 

1PWD 
RRC 

RRC 

IDA 
IDA 
IDA 
SPCB 
OOH 
TNRCCa 
IDA, 
TNRCC, 
andTAEX 
TAEX 
TAES 
IDAb 

' TNRCC, 
andIDH 

*Full names are given in the acronyms list, p. xi. 
a Lead agency 

Program 

Research and Environmental Assessments/ 
Watershed Assessments and Planning 
Permitting 
Enforcement 
Resource Protection 

Safe Drinking Water 

The Terrestrial Assessment Program 
The Natural Heritage Program and The 
Endangered Species Program 
Fisheries and Wildlife Division 
The Texas Surface Coal Mining Control 
and Reclamation Program 
Abandoned Mine Land Program 

Pesticide Programs 
Organics 
Integrated Pest Management 
Structural Pest Control 
General Sanitation 
Agricultural Chemicals in Ground Water 
Pesticide Collection 

Environmental Education 
Research 
Agricultural Resources Protection Authority 
(ARPA) 

b IDA is the lead agency in ARPA, wbicb also includes various university members and appointees of the governor. 

The table also illustrates two points about environmental programs in Texas that are already 

well known: first, they are fragmented, with the same issue under the control of more than one 

agency or program; and second, they are spotty, with some important issues not addressed by any 

program or agency. This pattern reflects in part a larger pattern at the federal level, the result of the 

kind of reactive and ad hoc policymaking for which comparative risk projects are to be an antidote. 
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The pattern also reflects the nature of Texas government, with its weak governor and multiple 

contending agencies. 

These patterns of fragmentation and omission take on particular importance in the context 

of comparative risk. Once risks are ranked, the state should attempt to pay greatest attention to 

those ranked highest But if responsibility for alleviating risks is dispersed among many agencies, 

or if there is no responsibility for alleviating a risk, it will be difficult to ensure that resources are in 

fact devoted to those risks of most concern to the public. Thus thinking about risks together, 

rather than one by one, highlights the fact that Texas's present institutions for risk management are 

not congruent with the approach embodied in comparative risk analysis. We will make some 

suggestions for institutional change, recognizing that such changes are often costly and difficult 

Techniques for Managing Risk 

The mechanisms or techniques that governmental agencies can use for managing risk are 

many and are used in different combinations in different programs, depending upon statutory 

mandate, available resources, and the nature of the risk. There are also many variations on each 

technique; for example, in general permits are issued to facilities whereas people are licensed, but 

both call for the public agency to agree that the entity has met some criteria for approval. The brief 

list below describes general techniques and gives an example or two; it does not attempt to describe 

all the variations. 

The degree of government oversight or force a technique entails can vary widely. 

Sometimes, agency staff just provide information and ask people to take the appropriate action; at 

other times, they may impose sanctions such as fines or revocation of a license-to-operate on 

entities that are not following rules for reducing environmental risks. The list below begins with 

the least onerous techniques governments might use and works towards the more onerous. Note 

that in the middle of the implied continuum, readers may disagree about the exact order because 

different forms of a technique involve somewhat different levels of governmental oversight Such 

disagreements, however, should not change the fundamental notion that there is a continuum of 

actions that entail different kinds of costs and benefits to government as well as different levels of 

effectiveness in reducing risk. 

The techniques include the following: 

Public education. Providing people with information may encourage people to reduce 

risks. Stenciling sewer lines so that people do not dump used motor oil or other contaminants can 

10 



reduce nonpoint source pollution. Explaining the problem of indoor air pollution could induce 

architects to design healthier buildings. 

Research. To the extent that information about the nature, cause, and degree of risk is 

needed in order to control it, research can be a component of a risk management strategy. 

Sometimes, however, the lack of research is used to justify lack of further action in controlling a 

risk; for example, our inability to measure ecological risk sometimes is cited as a reason for not 

developing programs to decrease it. 

Incentives. Many risks to the environment are posed by a multitude of tiny actions spread 

widely in time and location. Nonpoint source pollution, for example, results in part from the 

traffic of millions of automobiles depositing pollutants that run off roads into streams during 

rainstorms. It is impossible to regulate the actions of thousands or millions of individuals, but in 

some cases many of them can be induced to act in a desired way through incentive programs that 

use market forces. For example, bottle deposit programs repay people for the effort of picking up 

and returning empty bottles. Sometimes, it is not necessary to pay people; it is enough simply to 

reduce the costs of taking environmentally sound actions. This is apparently the case for curbside 

recycling programs and motor oil recycling programs. 

Planning requirements. Many hazards, such as a chemical spill, have a short-term or 

emergency component. Planning is one of the most common means of forestalling or minimizing 

these emergencies, which cause damage simply by occurring. Not only do facilities develop plans 

to prevent accidents, but they also develop plans so that they can respond quickly and effectively 

should an accident occur. Many insurers urge or require their customers to have such plans; in 

addition, an increasing number of laws require plans. 

Self-reporting. In many cases, facilities report to agencies about their compliance with 

various requirements. For example, entities that have water quality permits report to TNRCC 

about various aspects of water quality near their outlets. Similarly, facilities report on air 

emissions, storage of toxic materials, and compliance with many other environmental and financial 

statutes. The information reported provides agencies and the public with a basis for determining 

whether a facility is doing what it should; other means are required to determine whether the 

environment is being protected. 

Monitoring. Monitoring differs from self-reporting in that it is conducted by entities other 

than those being regulated, usually by government agencies. Monitoring may also differ by 

obtaining more generic information. For example, a facility must report about the quality of the 
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water at the end of its own discharge pipe, but agencies may monitor upstream or downstream in 

order to gain an idea of water quality more generally. One risk to human health is protected by 

such generic monitoring of fecal coliform in oyster beds; if the count is too high, no one is allowed 

to harvest the oysters. People can also be monitored through blood samples to determine whether 

they are being exposed to inappropriate quantities of toxic substances. 

Permitting. Agencies issue permits that specify the conditions for operation. Emissions 

permits specify directly or indirectly how much of certain air or water pollutants a facility may give 

out. The permits should embody emissions limits that control risk to the environment, although 

sometimes the nexus is not clear. Licenses certify that people have attained qualifications intended 

to ensure that certain risks, such as flying in a poorly piloted aircraft, are minimized. 

Enforcement. Some statutes allow or require agencies to take action against entities 

violating the law. Fines or even criminal penalties may be exacted if the entity is found guilty. 

Some people believe that the fines specified in most U.S. environmental laws are too small to act 

as a serious deterrent, while others believe that fines are not appropriate as they do not alleviate the 

harm to the environment (unless applied to remediation activities). 

The set of tools that governments have available for managing risks to the environment is 

not limited to those in this list, which does, however, suggest the wide range of options. In 

Texas, all of these techniques are used by one or more of the programs we identified. 

The importance of the range of options for comparative risk is the increased flexibility it 

offers those hoping to implement the new priorities developed through STEPP. Even if 

constrained by budgetary considerations, Texas might decide to implement the new priorities by 

changing the technique for managing particular risks. For example, funds now used for public 

education about nonpoint source pollution might be used to pay a small sum to people who bring in 

used motor oil or take steps to reduce soil runoff from their properties. Or we might transfer 

resources from enforcement to education. 

Selecting the appropriate techniques for managing risk is not automatic. More heavy

handed government is not necessarily more effective in reducing risk; conversely, providing people 

with information about a risk is not always sufficient to induce them to take risk-minimizing 

actions. Because effective strategies must be tailored to the particular risk and, perhaps, even to 

the particular region or circumstances, we cannot make many general recommendations. 

However, we have seen that the present regulatory framework offers a variety of tools for 

12 



achieving the goals STEPP will set, and we hope that efforts will be made to tailor the management 

technique to the risk. 

Budgeting to Reduce Risk 

EPA's original motivation in developing the comparative risk approach was to allocate 

resources more efficiently. Although the state and local projects have evolved in the direction of 

consensus-building, resources remain an essential component of at least the risk management 

phase of comparative risk projects. As part of our review of the risk management programs 

already in place in Texas, we wanted to obtain budget information. 

To understand our predicament, readers should know that in the 1994-95 biennium, Texas 

changed its budgeting procedures. Beginning in 1994, agencies were expected to present budget 

information based upon performance, emphasizing goals and objectives. 

In short, the budget is not intended to address either environmental risks (few state budgets 

would) nor programs. Because it focuses on goals and objectives, and because these are written 

with an emphasis on measurable outputs rather than inputs, it turns out to be very difficult to 

assess accurately how much money is being spent on alleviating any particular risk. In some 

agencies, it is relatively easy to obtain information about the dollars allocated to a particular 

program, but in 1NRCC, which houses so many environmental programs which often have 

overlapping goals, it is especially difficult to obtain meaningful data. We did attempt to determine 

at least how many people work on a particular program, but, again, many of the programs address 

more than one risk and managers are hard-put to say clearly how much of each person's time is 

devoted to alleviating a particular risk. 

This problem is the more surprising considering that federal funds account for a large 

portion of Texas's expenditures on environmental risk. For example, of TNRCC's 1994 budget 

of $388 million, $97 million, or about 25 percent, came from the federal government. Federal 

funds constitute smaller proportions of the budgets of other agencies with a smaller number of 

environmental programs. Despite the fact that federal moneys are usually tied closely to particular 

risks, we still had difficulty relating budgets to risks. If Texas hopes to alter its risk management 

strategy once STEPP has redefined risk priorities, the state will have to develop a way to 

understand more clearly how resources are now allocated. 
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Choosing Risks for Further Study 

The overview of present programs suggested that in order to understand institutional 

barriers to managing risks after they are ranked through STEPP, we needed to examine some of 

the risks in more detail, understanding the relationship among the various programs that are 

intended to control the risk as well as the present regulatory framework. This section describes 

how we selected risks for more detailed study. 

Remembering that the driving force for EP A's comparative risk project was concern about 

allocation of resources to alleviating risks that scientists believe are not very serious, we began the 

process of selecting risks for further study by comparing public and expert perceptions of risks. 

The EPA Region 6 Report identifies 22 risks and gives them rankings on a low-medium-high 

scale according to the experts' assessment of the degree of risk they present to human health and, 

separately, to the ecology. Later, the report presents data, drawn from other regions and its own 

expertise, on public perception of these same risks. The report also assesses the adequacy of the 

legal authority for regulating the risk and the effectiveness of available technologies for controlling 

the risk, with a score of 1 indicating strong adequacy (low concern) and 5 indicating low adequacy 

(high concern). Finally, the report attempts to identify resources devoted to controlling the risk, 

including salaries of agency staff. Table 2.2 presents all of this information. In order to present 

the ecological and human health risk ratings by the technical experts on the same scale as the other 

information, we converted the qualitative rankings to numbers: low is 1, low-moderate is 2, and so 

on, with 5 indicating the highest level of concern, just as it does for public perception, legal 

authority, and effective technology. 

After examining the EPA information, we did the following: 

1. We added to this list two more risks, global warming and stratospheric ozone depletion, 

that had been the subject of earlier studies by the LBJ School and were therefore known to be of 

significance to Texas. Global warming will have profound effects on Texas's climate, while the 

size of the state's chemical industry makes us a major contributor, directly and indirectly, to 

stratospheric ozone depletion. For these categories we created our own rankings on ecological 

risk, human health risk, and public perception, based on information available to us from the 

earlier studies. 
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Table 2.2 
Environmental Risk Rankings* 

Risk to Public Adequacy Effective- FY91 
Human Risk to Perception of Legal ness of Resources 
Health Ecology of Risk Authority Technology ($) 

Industrial discharge 2 2 5 2 2 5,159,800 
to water 

Municipal discharge to 2 2 3 2 3 161,879,000 
surface water 

Drinking water 4 2 4 2 2 6,103,500 

Nonpoint discharge to 2 4 3 5 5 5,029,000 
surface water 

Physical degradation of NIA 5 3 4 5 2,795 ,000 
water and wetlands 

Aggregated groundwater 2 2 4 3 3 8,417 ,500 
contamination 

Underground storage 2 1 2 3 2 8,029,000 
tanks 

Hazardous waste sites 2 2 4 4 3 21,181,400 
(RCRA)a 

Superfund sites 2 1 5 3 4 90,209,500 
(CERCLA)t> 

Municipal solid waste 1 1 3 4 3 565,000 
sites 

Industrial waste sites 1 NIA 2 4 3 45,000 

Accidental chemical 2 2 5 1 3 1,982,000 
releases 

Pesticides 5 5 5 3 3 4,550,500 

*On a scale from 1 to 5, 1 indicates lea<:t concern and 5, most concern. 
3Resource Conservation and Recovery Act 
bComprehensive Environmental Response, Compensation, and Liability Act. CERCLA uses dedicated fees to pay 

for the cleanup of abandoned haz.ardous wa<:te sites. The risk itself is often, if inaccurately, called Superfund for 
short. 

NI A :: not applicable 
n.eval. :: not evaluated 
n.evid. :: no evidence 
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Table 2.2 (continued) 

Risk to Public Adequacy Effective- FY91 
Human Risk to Perception of Legal ness of Resources 
Health Ecology of Risk Authority Technology ($) 

Sulfur and nitrogen oxides 2 n.evid. 3 3 2 1,700,500 

Ozonelcarbon monoxide 5 2 5 4 3 8,570,400 

Airborne lead 4 1 3 2 ·1 1,107.000 

Particulate matter 2 1 3 2 l 1,775,800 

Hazardous/toxic air 4 4 5 4 3 2,490,600 
pollutants 

Indoor air 5 NIA 3 5 2 162,400 

Radon 5 NIA 4 5 2 746,000 

Radiation other than radon 4 NIA 5 3 3 190,000 

Physical degradation of NIA 5 5 4 3 858,000 
terrestrial ecosystems 

Stratospheric ozone 5 5 NIA NIA "NIA NIA 
depletion 

Global warming n.eval. 5 NIA NIA NIA NIA 

Total expenditures $333,546,900 

Source: U.S. Environmental Protection Agency, EPA Region 6 Comparative Risk. Project Overview Report 
(Dallas, TX: November 1990), pp. 19-39 and 138, except for data on slratospheric owne depletion and global 
warming, which were added by the Policy Research Project 

2. We created a "disparity index." which shows the difference between expert and public 

perception. First, we averaged the expert rankings for ecological and human health risks, then we 

subtracted public perception ranking. The disparity index is the absolute value of that number. that 

is, it has no sign and so does not indicate whether experts or the public believe that the risk is of 

more concern. It simply reflects the difference in rankings. 
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3. We arranged the risks in order of disparity. Table 2.3 shows the results of this ranking, 

including the original data on the expert/technical rankings for ecological and human health risks 

and the public perception ranking as well. The table divides the risks into two categories: (1) those 

with a notable disparity between public perception and technical assessment (a disparity of 2 or 

greater); and (2) risks with similar public perception and technical assessment 

Table 2.3 
Risks Ranked by Disparity 

Risk to 
Human Risk to Public 
Heal.th Ecology Average Perception Disparity 

Superfund sites 2 1 1.5 5 3.5 
(CERCLA) 

Industrial discharge to 2 2 2 5 3 
water 

Accidental chemical 2 2 2 5 3 
releases 

Physical degradation of NIA 5 5 3 2 
water and wetlands 

Aggregated groundwater 2 2 2 4 2 
contamination 

Hazardous waste sites 2 2 2 4 2 
(RCRA) 

Municipal solid waste 1 1 1 3 2 
sites 

Indoor air 5 NIA 5 3 2 

Radon 5 NIA 5 4 2 

Ozone/carbon monoxide 5 2 3.5 5 1.5 

Particulate matter 2 1 1.5 3 1.5 

Note: Risks are numbered 1-5: 5 =high or of most concern, and I= low or of lea~t concern. 
NI A = not applicable 
n.eval. = not evaluated 
n.evid. =no evidence 
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Table 2.3 (continued) 

Risk to 
Human Risk to Public 
Health Ecology Average Perception Disparity 

Municipal discharge to 2 2 2 3 1 
surface water 

Industrial waste sites 1 NIA 1 2 1 

Sulfur & nitrogen oxides 2 n.evid. 2 3 1 

Hazardous/toxic air 4 4 4 5 1 
pollutants 

Radiation other than 4 NIA 4 5 1 
radon 

Drinking water 4 2 3 4 1 

Airborne lead 4 1 2.5 3 0.5 

Underground storage 2 1 1.5 2 0.5 
tanks 

Non-point discharge to 2 4 3 3 0 
surface water 

Pesticides 5 5 5 5 0 

Physical degradation of NIA 5 5 5 0 
terrestrial ecosystems 

Stratospheric ozone 5 5 5 NIA NIA 
depletion 

Global warming n.eval. 5 5 NIA NIA 

Source: U.S. Environmental Protection Agency, EPA Region 6 Comparative Risk Project Overview Repon 
(Dallas, TX: November 1990), pp. 19-39 and 138, except for data on stratospheric ozone depletion and global 
warming, which were added by the Policy Research Project. 

Risks with a disparity of 2 or more between expert and public ratings of concern (those 

above the line in the table) we presumed would be the ones we would study, limiting our choice to 

about ten risks because of the size of the project team. However, before simply accepting this list, 

the team examined it to determine that the resulting studies would be useful, would reflect the 
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particular concerns of Texas, and, in general, made sense as a basis for considering risk 

management in Texas. 

First, we redefined the risks identified in the EPA Region 6 report, combining several 

because the risk management programs were the same: 

1. Industrial Discharge to Water-all industrial point source discharges, including accidental 

chemical releases to water (the EPA accidental chemical releases category does not 

distinguish between releases to water and to air). 

2. Air Pollution--ozone/carbon monoxide, particulate matter, sulfur and nitrogen oxides, and 

hazardous/toxic air pollutants, as well as accidental chemical releases to the air. 

3. Hazardous and Industrial Waste-sites regulated under the Resource Conservation and 

Recovery Act (RCRA) and industrial waste sites. 

We included these redefined risks because of their general importance. Industrial discharge 

to water already qualified because of its high disparity, as did RCRA sites, to which we added 

other industrial waste sites (but not the Superfund abandoned waste sites, which remain in a 

separate category). Air pollution comprised five separate risks in the EPA Region 6 report. Even 

though their disparity rankings were low, taken together the five 1isks seemed to us to be important 

enough to merit consideration. This impression was confirmed when we conducted the next step. 

We considered the resources devoted to the risk. Since comparative risk projects do 

consider whether resources are being used effectively to control environmental risks, we estimated 

the resources spent in Texas on each risk. We categorized them as follows: 

0 = No funds allocated to the risk 

1 =Less than $0.6 million annually 

2 = $0.6-10 million 

4 = $21-50 million 

5 = More than $50 million 

Risks that fell into categories 4 and 5 were considered for inclusion in our list regardless of 

the disparity index. Air pollution fell into this category, so our intention to include it was 

confirmed. 
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Members of the project team then reevaluated risks which were included in the EPA Region 

6 report and had not yet been chosen. The group decided to include these risks: nonpoint source 

pollution and oil spills. The latter two were understood to be significant in Texas. 

Finally, we realized that although some risks met the disparity criterion or are of importance 

to Texas, they were not interesting at this phase of STEPP. For example, indoor air pollution 

potentially affects all Texans and is of increasing concern to EPA However, it is presently 

unregulated, so we could not learn anything about risk management by studying it We also felt 

we had little new to contribute to the understanding of stratospheric ozone or global warming. 

These are risks of such magnitude that ultimately they must be regulated on a national and 

international scale; aspects that Texas could manage would be incorporated in the study of air 

pollution. For these three risks as well as municipal solid waste, we conducted mini-studies which 

are not incorporated into the general conclusions presented in this report. The working papers 

containing the full risk reports include these smaller studies. 

In sum, the selection of risks for more detailed study was an iterative process. Although 

we tried to keep in mind the motivations behind comparative risk studies by selecting risks with a 

significant disparity between expert and public assessments or to which large amounts of resources 

are devoted, we also recognized that our general conclusions would not be useful for STEPP if we 

could not get detailed information about risk management or if we ignored risks that offer 

important lessons. We tried to use common sense in selecting and defining the risks to be studied 

so that the conclusions we reached could be helpful when STEPP participants make their final risk 

ranking and move to the second, risk management phase of the project. 

The final list of risks chosen for more detailed study is presented in table 2.4, along with 

some summary information about the risk. As team members conducted the longer studies, they 

were to consider 

1. the magnitude of the risk; 

2. how it is being managed by Texas agencies; 

3. whether an appropriate level of funds are devoted to reducing the risk; and 

4. whether changes in policy and/or practices are necessary to align public perception, 
technical assessment, and actual danger to humans/ecosystems. 
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Table 2.4 
Summary of Risk Characteristics 

Risk to Human 
Health Risk to Ecology Disparitya Resourcei 

Industrial point source 2 2 3 
discharges to water 

Physical degradation of NIA 5 2 
water and wetlands 

Hazardous/industrial waste 2 2 2 

Superfund sites 2 1 3.5 

Pesticides 5 5 0 

Physical degradation of NIA 5 0 
terrestrial ecosystems 

Oil spills NIA NIA NIA 

Air pollutionc 3 2 NIA 

Drinking water 4 2 0 

Nonpoint source discharge 2 4 0 
to water 

Underground storage tanks 2 1 0.5 

Source: U.S. Environmental Protection Agency, EPA Region 6 Comparative Risk Project Overview Repon 
(Dallas, TX: November 1990), pp. 19-39 and 138. 

a(Public perception rank from table 2.3)-(risk rank average from table 2.3) =disparity. 

ba indicates a risk that receives zero dollars; I a risk that receives less than $500 thousand; 2, between $600 
thousand and $5 million; 3, between $6 and $20 million; 4, between $20 and $50 million; and 5, over $50 
million. Most of the risks fall in the $7- $15 million range. 

3 

4 

3 

5 

3 

4 

3 

3 

3 

3 

5 

cRisk figures are averaged from risk rankings of sulfur oxides and nitrogen oxides, ozone/carbon monoxide, airborne 
lead, particulate matter, and hazardous/toxic air pollutants (see table 2.3). 

Conclusion 

Selecting the risks for further research was an important element of the study. It required 

obtaining an overview of the kinds of environmental risks facing Texas and of the programs now 
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in place to control those risks. Because Texas is so large and comprises so many different 

ecosystems, no one environmental risk stands out as especially important. Air pollution is a 

serious problem in the large cities; drinking water is a problem in some portions of the 

border area as well as in some rural areas. Lack of water is a potential problem in north Texas, 

while East Texas still suffers from periodic floods. Abandoned hazardous waste disposal sites and 

oil wells are found in large areas of the state. Programs of varying size and with widely different 

mandates are in place to consider almost all of these risks. However, detailed examination of the 

different risks reveals some common threads. These are the subject of chapter 4. Before turning 

to generalizations, however, we look briefly at the specific risks in the following chapter. 
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Chapter 3. 

Summary Findings for Detailed Risk Studies 

Once the risks were selected, the Policy Research Project examined each of the risk areas. 

Summaries of the risk analysis papers follow. Chapter 4 will provide an analysis of trends in risk 

analysis in Texas which will cut across the individual risks. As noted, complete texts of the 

individual risk analysis papers are available as working papers from the LBJ School of Public 

Affairs. 

In developing the summaries, the group decided to focus on four elements: 

1. A description of the risk. Because each general risk name could encompass a wide 

range of concerns, it is important to understand which aspects of the risk were studied. For 

example, a risk called "hazardous and industrial waste" might be thought to include problems of 

abandoned hazardous waste facilities addressed by the Superfund program. However, we treated 

these as two separate risks. 

2. A discussion of the importance of the risk. As described in chapter 3, we selected risks 

whose severity is assessed differently by the public and by experts. We also included risks 

because of their importance for Texas or because significant resources are expended on them. 

3. Resources. The comparative risk approach focuses on the congruence between the 

severity of the risk and the level of resources available to control it. Within the constraints on 

available data described in chapters 2 and 4, we discuss the resources used in Texas to control the 

risk. 

4. An assessment of the effectiveness of present programs in mitigating or forestalling the 

risk The longer papers describe the nature of the activities that state agencies undertake to control 

the risk and then assess whether the programs are effective. Each program has strengths as well as 

weaknesses. The brief paragraphs here cannot offer a list of these, so they tend to focus on 

problems. The organization charts of a number of state agencies that have programs addressing the 

risks are included as appendixes beginning on page 69. 

5. Recommendations for improvement in controlling the risk. Chapter 4 contains general 
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recommendations for managing environmental risk in Texas. The recommendations presented here 

are specific to the risk under discussion. 
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Physical Degradation of Terrestrial Ecosystems 

Description of the Risk 

Physical degradation of terrestrial ecosystems (PDTE) is the degradation of 

ecosystems/habitats caused by both chemical and nonchemical stress agents. Because chemical 

sources of degradation are addressed in other risk categories, this category concentrates on 

physical modifications to the land, such as mining and construction, that affect 

ecosystems/habitats. 

Importance of the Risk 

PDTE is viewed publicly and professionally as a major ecological problem. In the EPA 

Region 6 report, PDTE received the highest ranking on both technical assessment and public 

perception of risk. PDTE is also important because it is often irreversible and has many 

unexpected side effects. 

Resources 

Texas Parks and Wildlife Department (TPWD) leads other agencies in its control of this 

risk. Other agencies that either directly or indirectly manage risks to terrestrial ecosystems include 

TNRCC, RRC, TxDOT (Texas Department of Transportation), GLO, TOA Each agency is 

indirectly involved through requirements or as a consequence of their other functions such as 

permitting procedures. Preservation or protection of the terrestrial ecosystems is not a priority for 

Texas state agencies. This is apparent from the limited resources dedicated to this risk and its lack 

of acknowledgment in stated agency strategies, goals, and objectives. 

Program Effectiveness 

Although it is widely regarded as a serious problem, there are no specific programs for 

POTE. This does not mean, however, that issues concerning PDTE, such as habitat preservation 

and biodiversity, are not being addressed. Within the agencies listed in the previous paragraph, 

programs are set up to deal with various human health and environmental risks as they pertain to 

the specific agency. The severe fragmentation of programs and the lack of any guidelines for 

considering terrestrial ecosystems comprehensively lead to a piecemeal and uncoordinated 

approach to controlling this risk. 
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Recommendations 

An interagency program should be established similar to TPWD's Terrestrial Assessment 

Program to identify the major problems within ecoregions and enlist the help of the appropriate 

agencies to deal with the situation. Initiating such a program would encourage interagency 

communication and help fill the gaps in today's fragmented programs. Most importantly, it would 

look specifically at issues concerning PDTE and take steps to reduce associated risks. 

Texas needs a land management plan that better defines land use and allows state agencies 

to have more control over private lands through regulation and enforcement. There also needs to 

be increased focus on state lands. More money needs to be directly budgeted for preservation of 

ecosystems by making such ends part of the goals and strategies in the budget document. Leaving 

the risks associated with PDTE as an afterthought of other programs will not effectively control 

risks to land or ecosystems. 
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Physical Degradation of Water and Wetlands 

Description of the Risk 

Damages arising from alterations in the quantity and flow patterns of ground water and 

surface water are included in this risk. Also included are damages done to interior and coastal 

wetlands. Stressors that cause this risk include: dredging and filling, subsidence, erosion, 

construction and development, and wetlands loss. 

Importance of the Risk 

The greatest problem is the high ecological risk caused by the physical degradation of water 

and wetlands. There is also a high economic risk. The EPA Region 6 report estimated damages 

up to about $502 million per year. In addition, the physical degradation of water and wetlands 

poses some threat to human health through pollution of drinking water. 

Resources 

Wetlands management is complicated by the number of regulatory bodies with jurisdiction 

over this resource. In Texas, at least sixteen federal, state, and local agencies are involved in 

acquiring, preserving, or managing wetlands. Federal law provides the strongest regulatory 

framework. Subsidence is addressed by the Harris-Galveston Coastal Subsidence District. The 

Dune Protection Act, FEMA (Federal Emergency Management Agency), and GLO provide limited 

control of erosion. Dredging is mainly controlled by the U.S. Army Corps of Engineers (COE). 

Because wetlands are not the focus of particular programs, it is very difficult to determine what 

resources are devoted to their protection. 

Program Effectiveness 

The greatest impediment to addressing this risk is the fact that more than 90 percent of 

Texas land is privately owned. This limits the amount of land that programs can affect. The 

number of programs dealing with wetlands is very unwieldy. They often operate independently of 

one another and have different definitions of wetlands. Some agencies, including GLO, have 

mandates both to protect the environment and to foster development, while others, especially COE, 

are not required to consider environmental effects of their actions. Wetland protection is achieved 
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only indirectly under statutes intended to protect water quality or promote shipping, further 

attenuating program effectiveness. Field inspections and enforcement are minimal. 

Recommendations 

• Establish a state goal to guide all wetlands protection and management programs. Use 

Memoranda of Understanding and other coordination mechanisms to strengthen state 

programs. 

• Improve regulation of wetlands. Texas should work to ensure that federal wetlands 

policies are consistent and strong, adopt a strong coastal management plan under the federal 

Coastal Zone Management Act, and use the Texas Watershed Management Act to develop 

information that can underlie new state legislation for wetlands. 

• Increase acquisition of wetland resources. 
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Air Pollution 

Description of the Risk 

Air pollutants cause serious damage to human health and to the ecology. All six pollutants 
listed by the EPA as being criteria pollutants are common in Texas, but certain areas of the state 
have higher concentrations of particular pollutants. Geographical regions that have amounts of 
these pollutants in excess of federally set limits are considered "nonattainment areas." Texas has 
four nonattainment areas. Ozone poses the most serious risk in Texas; El Paso and Houston are 
the areas with the most serious problems. 

Importance of the Risk 

While the discrepancies between risk and perception that were found for other risks were 
not present for air pollution problems, the significant budget allocation for air and the increasing 
size of the Office of Air Quality of the Texas Natural Resource Conservation Commission 
(INRCC) due to the demands of the 1990 Federal Clean Air Act Amendments (FCAAA) makes air 
pollution impossible to overlook. 

Resources 

The 1990 Amendments to the federal Clean Air Act are responsible for a significant 
increase in resources for air programs. In recent years, the budget for air pollution programs has 
more than doubled in size, with a concomitant increase in personnel. This increase has allowed 
TNRCC to develop new programs, especially ones for reducing risks from mobile sources. 

Program Effectiveness 

TNRCC issues permits to stationary pollutant sources under federal and state laws and has 
been generally effective in controlling air pollution. Mobile sources are controlled through special 
new programs to reduce emissions from vehicles and gas stations. Because they are so new, it is 
difficult to assess the effectiveness of these programs. However, continuing increases in miles 
driven, due to increases in population and increases in commuting distances, suggest that these 
programs may not be able to control the problem. For example, Austin, heretofore a city with 
generally clean air, is edging nearer to becoming a nonattainment area for ozone. Market-based 
techniques, most notably marketable permits, are being introduced to give more i1exibility to 
sources in their efforts to comply with pollution standards. Development of market incentives to 
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reduce the risk from mobile sources, perhaps incentives to use mass transit, will be necessary to 

supplement Texas's efforts to convert publicly owned vehicles to natural gas. The state 

implementation plan to reduce emissions is not effective in El Paso, whose border location imposes 

special difficulties. 

Recommendations 

• Provide more small business aid, especially in terms of funding for abatement equipment. 

• Increase attempts at creating market-based techniques to ameliorate the difficulties faced by 

sources in meeting compliance standards. Develop incentives for reducing mobile source 

pollution. 

• Increase consolidation of regulation towards business across different agencies to reduce 

paperwork and complexity for business in compliance. 

• Increase attempts to treat the El Paso nonattainment area as a special case in attainment 

standards, and increase coordination with Mexico. 
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Hazardous and Industrial Waste 

Description of the Risk 

The risk is damage to human and ecological health resulting from exposure to industrial 

solid and hazardous wastes, which are regulated by the federal Resource Conservation and 

Recovery Act (RCRA)_ 

Importance of the Risk 

The public perceives the associated risk as high, even though technical experts rank this 

risk as low relative to other environmental risks. Additionally, state expenditures for this risk are 

high. Texas's industrial activity generates a large amount of hazardous waste (139-4 million tons 

in 1991)_ 

The risks associated with industrial and hazardous wastes are borne by small pockets of 

individuals who live or work near regulated sites, rather than by the population at large_ This 

inequitable distribution of the risk adds an additional dimension in the consideration of the risk's 

overall impacts. 

Resources 

Although the Texas program's monetary resources (approximately $12 million, excluding 

waste minimization funds) seem large relative to other risk areas, human resources are strained. 

Program Effectiveness 

TNRCC's regulatory program is fully-developed, incorporating provisions for permitting, 

enforcement, compliance monitoring, corrective action, and waste minimization. Industry 

compliance, however, is inconsistent, thus affecting the vulnerability of several Texas 

communities. 

Recommendations 

• Rewritelwrite TNRCC rules in terms of risk. The recent Risk Reduction Rules are a step in 

the right direction. Risk-based decisions, however, should consider the inequitable 

distribution of the risk_ 
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• Maintain a balance between funding for regulatory activities and waste minimization 

efforts. Funding for regulatory activities, such as enforcement, should not be cut 

drastically, in order to encourage compliance and assure equitable regulation of the risk. 

Development of waste minimization efforts should continue, but not expand at the expense 

of regulatory activities. 

• Develop aggressive strategies for addressing inequity concerns. 
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Abandoned Hazardous Waste Sites (Superfund) 

Description of the Risk 

This risk is human health problems or ecological risk from abandoned haz.ardous waste 

sites not covered by RCRA The sites may be on a federal or a state priority list according to their 

severity. Sites may contaminate ground or surface water, pollute the air, or directly affect human 

health. 

Importance of the Risk 

The EPA Region 6 report states that the experts rank this risk in the low category for 

ecological and economic risk and in the moderate-low category for human health risk. However, 

the public ranks this risk as one of most concern. Recently, attention has focused on the 

distribution of abandoned hazardous waste sites, with many analysts arguing that they are 

disproportionately located in poor and minority neighborhoods. 

Resources 

Superfund receives its nickname from the fact that chemical manufacturers are required to 

contribute to a fund that will be used to clean up the abandoned waste sites. Many states, including 

Texas, have similar dedicated funds. The state and federal Superfund programs are managed by 

the Pollution Cleanup Division of the Office of Waste Management of the TNRCC. In 1992-93, 

the division had sixty-five staff members and had requested twenty-four more. Its budget was 

$105,963,823 for FY 1994, making it the largest single environmental program. Approximately 

one-third of the budget comes from state funds. 

Program Effectiveness 

The federal Superfund program is widely criticized for devoting more money to legal and 

procedural costs than to cleaning up sites. Litigation among potentially responsible parties, 

difficulties in obtaining agreement from affected communities about the extent and nature of the 

cleanup, and difficulties in overseeing contractors have all limited the effectiveness of cleanups and 

have created lags of more than 10 years from the time a site is placed on a priority list until cleanup 

is finished. The state program faces similar, although less severe, difficulties. Critics also argue 

that, at least at some sites, the remediation method selected poses more risk than cleaning the site, 

by exposing the hazardous wastes and perhaps transporting them through nearby neighborhoods. 
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Recommendations 

• 

• 

• 

Texas should work to convince EPA to delegate authority for cleanups to TNRCC. 

Future use of the land should be a major consideration in determining cleanup level. 

The identification and investigation stages should be streamlined to expedite the cleanup 

process. 

• The legislature should broaden the uses for the dedicated fund. Among the new uses could 

be pollution prevention programs, assistance in relocation for very near neighbors, research 

on remediation methods, and public education about the relatively low risk to human health 

and the environment posed by many abandoned hazardous waste sites. 
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Description of the Risk 

Industrial Wastewater Point Source 
Discharge to Surface Water 

Point source discharge is the direct discharge of effluents into surface waters through 

discrete conveyances such as pipes or outfalls. Facilities requiring permits under the National 

Pollution Discharges Elimination System (NPDES) fall under this risk. Wastewaters from 

industrial facilities include industrial process wastewater, utility wastewater, sanitary or domestic 

type wastewater, and washdown water. Different types of industrial facilities or sources of 

discharge include, but are not limited to, chemical manufacturing, food processing operations, 

vegetable washing operations, cement manufacturers, pharmaceutical manufacturing, pulp and 

paper processing, iron and steel manufacturing, metal finishing, dairy products processing, rubber 

manufacturing, phosphate manufactming, and electronic components manufacturing. 

Importance of the Risk 

There is a disparity between the public perception of the risk and the actual ecological and 

human health risk as reported in the EPA Region 6 report Scientists ranked ecological and human 

health risk as low (2 on the 1-5 scale), while the public ranks this risk as a matter of highest 

concern. This risk was one of the earliest to be regulated by federal law. 

Resources 

Approximately $6.6 million is budgeted annually for industrial point source wastewater 

discharges. TNRCC issues permits, conducts research, and is responsible for enforcement, and 

TPWD reviews the pennits for environmental effects. Because EPA has not delegated the 

program to Texas, pennittees must obtain two nearly identical pennits from the state and federal 

agencies. Many analysts believe that resources that could be used for more direct environmental 

protection are wasted in this dual permitting program, while others argue that two pennits offer the 

public two opportunities to ensure that the pennits are fully protecting the environment. 

Program Effectiveness 

Industrial wastewater point source discharges are routinely controlled by programs which 

have been in existence since the enactment of the Clean Water Act in the 1970s. Based on 

technical and scientific findings, industrial wastewater point source discharge to water in Texas is 

being controlled. Health, environmental, and socioeconomic risks have been reduced. Ninety 
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percent of pollutants are removed by existing technology. Effectiveness measures include 

compliance and monitoring data combined with impact reports. Inclusion of many unusual toxic 

substances in the monitoring requirements may add unduly to the cost of this program. 

Recommendations 

• Pursue legislative initiatives to obtain NPDES delegation. 

• Consolidate permitting for all industrial wastewater. 

• Enhance statewide monitoring. 

• Enhance public education programs. 
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Oil Spills 

Description of the Risk 

The risk is a spill of crude oil into the Gulf of Mexico or the bays of Texas. Texas has 367 

miles of shoreline, on which are found a quarter or the nation's refining capacity and almost 65 

percent of its petrochemical capacity. In 1992, more than 1.5 billion gallons of crude oil and 

petroleum products were transported across Texas Gulf waters in more than 110,000 tanker and 

barge movements. 

Imponance of the Risk 

There is a disparity as reported in the EPA Region 6 report. While the public's perception 

of the risk of oil spills was ranked 5, or of the highest concern, the technical assessment of the risk 

was ranked 3, or moderate, and the ecological and human health were ranked 2, or low. Special 

consideration was given to the evaluation of this risk due to the large volume of crude oil usage and 

movement in Texas. 

Resources 

Over $20 million is spent annually in the prevention of and response to oil spills. The 

Texas agency with primary responsibility for oil spill prevention and response is the Texas General 

Land Office. The Railroad Commission, the Texas Natural Resource Conservation Commission, 

and the Texas Parks and Wildlife Department also assist with oil spill prevention and response. 

Coordination among the several agencies is ensured by the lnteragency Council for Oil Spill 

Response Planning. 

Program Effectiveness 

Oil spill cleanup can now be undertaken immediately due to the certainty of funding 

provided under the Oil Spill Prevention and Response Act (OSPRA), which was passed in 1991. 

OSPRA and the Federal Oil Pollution Act have also increased liability levels, mandated 

contingency plans, and provided for the stockpiling of response equipment. On the whole, the 

programs enacted in the aftermath of major spills in 1989-1991 appear to have been effective. 
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Recommendations 

• Increase regulatory compliance. 

• Offer tax incentives for infrastructure improvement 

• Increase testing and licensing of marine and facility personnel. 

• Maintain current inventory of cleanup equipment. 

• Allow inter-agency data access. 

• Reassess effectiveness of double-hull requirements. 
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Pesticides 

Description of the Risk 

Pesticides can leach into groundwater, be carried by surface water runoff to rivers, lakes 

and streams, or drift into areas not subject to spraying. Once released into the environment, 

pesticides can be very hard to control. While some products will biodegrade in the fields, others 

persist In the event of environmental contamination by pesticides, remediation techniques are few 

and expensive. 

Importance of the Risk 

Pesticides are considered to be a serious problem by both the public and experts, who are 

concerned about both human health and ecological effects. Unfortunately, it is difficult to 

document the extent of the risk in Texas, in part because data are unavailable or are not comparable 

or in compatible formats. 

Resources 

Federal and state laws regulate pesticides. EPA uses the many required tests and studies as 

a basis for determining the conditions for a pesticide's use and for registering the product. 

Products registered for general use may be marketed in retail outlet stores and purchased by 

anyone. Instructions for use and other pertinent information regarding the product must be printed 

on the labels. Products must also be registered in Texas. Resources for the registration program 

in Texas are limited, and review of product labels is a major activity. 

Restricted-use products may be sold only to those businesses with licenses to deal or apply 

them. Three agencies in Texas are responsible for licensing applicators. The licensing process 

includes education, training, and examination. Dealers and applicators are subject to investigations 

and inspections and must maintain use and purchasing records for two years. 

Approximately $12 million is spent annually on pesticide programs throughout the state. 

Much of the money going to pesticide regulation in the state is for the licensing, compliance, 

inspection and education programs. Comparatively less is spent on registration, monitoring, or 

cleanup. Regulation of pesticides is headed by the Texas Department of Agriculture. 
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Program Effectiveness 

In cases where licenses or certificates are required for pesticide use, fees are generated 

which may offset the costs of operating the programs. However, those programs dealing with 

pesticides as waste products or health hazards receive funds from general revenue or federal grants 

and are not self-sufficient. In particular, mandates coming from the federal level in recent years 

have expanded the scope of work for many agencies without increasing general support. In these 

cases, the funding is not sufficient. Most observers believe that pesticide runoff continues to be a 

problem in parts of Texas and that human health is not always protected adequately. 

Recommendations 

• Conduct more human health and environmental monitoring. 

• Increase resources for state registration, since federal programs are purportedly overtaxed 

and less than fully effective. 
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Nonpoint Source Discharge to Water 

Description of the Risk 

Nonpoint source (NPS) pollution is water pollution caused by diffuse sources that are not 

regulated as point sources. NPS is most commonly associated with agricultural, silvicultural, and 

urban runoff. It is also associated with ecological risks like degradation of freshwater habitats. 

Importance of the Risk 

Although the data are not complete, they suggest that human health effects from NPS are 

not severe. EPA ranked it as the fifth highest ecological risk for Region 6. The economic costs 

associated with NPS pollution are high, totaling an estimated $100 to $500 million annually, 

mostly in "recreation losses." 

Resources 

In all, six agencies have programs that directly or indirectly address NPS pollution. Only 

three agencies, TNRCC, the Soil and Water Conservation Board (SWCB), and the Railroad 

Commission (RRC), have any explicit NPS management activities. It is extremely difficult to 

determine the exact level of state funding for NPS pollution because the agencies generally do not 

list these activities as a separate line item. It is estimated that funding for NPS amounts to 

approximately $3 to $5 million for the current fiscal year. 

Program Effectiveness 

With so many agencies involved, some inefficiency results from fragmentation. In 

addition, the majority of NPS money has been spent on assessment studies, which have achieved 

minimal success in determining the scope of NPS pollution statewide. Little effort and funding has 

been dedicated to the implementation of management strategies to reduce NPS pollution impacts. 

Recommendations 

• Continue to improve coordination between agencies or merge similar programs . 

• Emphasize public education and participation . 

• Develop programs that use market forces to provide incentives to reduce NPS 
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pollution. Work with air pollution programs to reduce commuting, since automobile deposits are 

an important component of urban runoff. 
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Underground Storage Tanks 

Description of the Risk 

A threat to human and ecological systems arises when petroleum products stored in tanks 

are released. Carcinogenic and/or noncarcinogenic contaminants may be transported as vapor, 

dissolved in water, absorbed in soil, or may float on water. 

Importance of the Risk 

According to the EPA Region 6 report, cancer from underground storage tanks is 

considered a moderate threat to human health. Non-cancer risk is considered to be low. Region 6 

data suggest that less than 1 percent of the population is affected by the risk. The public is 

somewhat less concerned about the risks associated with storage tanks than are technical experts. 

However, Texas has a large number of underground storage tanks, so the risk may be important 

for Texas. 

Resources 

The Petroleum Storage Tank Division (PST) of the Texas Natural Resource Conservation 

Commission (TNRCC) is authorized to regulate most non-crude petroleum product storage tanks 

in Texas. Jurisdiction for PST is generally limited to tanks that store refined petroleum products 

that are not stored at retail outlets. The goals of this division include maintaining and protecting the 

quality of groundwater and surface water resources. 

TNRCC registers contractors and licenses individuals who make tank installations, repairs, 

and removals; responds to reports of leakage; monitors and may fine tank owners; and may 

reimburse tank operators partially for the cost of repairing or removing tanks. In addition, 

contaminated soil at the facility site may be removed. 

A majority of the division's funds are being appropriated for investigation and clean-up of 

underground and aboveground tank sites. The small amount of money proposed for monitoring 

facilities, only $77,000 in 1994, indicates that investigation depends upon operators' voluntary 

reporting of spillage. 
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Program Effectiveness 

The amount of money spent on monitoring facilities is woefully inadequate given the large 

number of tanks in the state. As for corrective efforts, TNRCC recently instituted a risk-based 

corrective action program. It is based on a case by case consideration of the actual or reasonable 

potential for public and environmental exposure to the contaminants in the determination of the 

timing, type, and degree of site remediation. It is too soon to assess the program's effectiveness. 

Recommendations 

• Develop accurate, comprehensive data about the extent of spillage throughout the state. 

• Emphasize prevention through the expansion monitoring efforts. 
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Drinking Water 

Description of the Risk 

Consuming water of inadequate quality from public drinking or private water supply 

systems is a risk to human health. The risk includes both long term continuous exposure to, and 

acute poisoning from, substances that may contaminate the water. The risk is significant 

Importance of the Risk 

The public and experts agree that drinking water is a risk of high concern (4 on the 5-point 

scale). The entire population of Texas is potentially exposed to contaminated drinking water. Most 

of the serious problems occur in small water supply systems throughout the state. Water suppliers 

often do not meet requirements regarding water quality monitoring, or they violate the standards of 

maximum contaminant levels (MCL). Water consumers do not have access to reliable information 

about the nature of the risk or the protective measures available they can undertake. Scientific 

evidence concerning the severity of the risk to human health is usually incomplete; some concern 

has arisen about human health effects of the by-products of the chlorine that is used to treat water 

to rid it of other contaminants. 

Resources 

The Water Utilities Division of the Texas Natural Resource Conservation Commission, 

operating under the federal Safe Drinking Water Act, had a total operating budget in 1993 of more 

than $7.8 million, which includes $3.2 million in federal funds. 

Program Effectiveness 

The program is effective for large water supply systems that serve a majority of the state's 

population. However, it is less effective for the numerous small systems found in rural areas. 

Although data about specific MCL or self-monitoring violations are gathered and reported to the 

EPA quarterly, there is no report that gives a comprehensive overview of drinking water quality in 

Texas. 
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Recommendation 

• Expand the program from data-gathering to include three kinds of activities: advance 

identification of the existing risk; promotion of adequate risk control strategies; and 

effective risk communication to the public. 
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Chapter4. 

Findings and Recommendations 

Although one purpose of the detailed risk studies was to identify areas in which 

management of the particular risk could be improved, the primary purpose of the project as a whole 

was to identify general areas of concern for managing risk in Texas. In order to identify those 

more general concerns, the project team outlined a list of questions and then asked authors of the 

detailed risk studies to help answer them. If a risk provided a particularly good example (or 

counter-example) of a trend we identified, we noted it for inclusion in this chapter. 

Our findings are organized according to the questions we identified as central to future risk 

management in Texas. The first two questions concern the nature of environmental risk in Texas 

and the others consider risk management. The list of questions includes a short comment on each 

question or group of related questions, and the remainder of the chapter presents our findings and 

recommendations for each question in order. 

The Questions 

• Are risks dispersed differently in different regions? 

• How are local conditions addressed? 

One assumption of comparative risk projects is that risks may be different in different areas; 

a comparative risk project that is state or locally based can develop a priority list that reflects these 

differences. Texas is so large that any state project will need to take regional differences into 

account. 

• Are risks distributed among human populations equitably? 

Recently, people have realized that different groups are likely to be differentially exposed to 

various environmental risks. Many people feel, for example, that members of minority groups and 

people with lower incomes are disproportionately exposed to risks from hazardous materials in the 

environment. People who live near certain kinds of manufacturing facilities, people who eat 

certain kinds of fish regularly, and other categories of people may also be more heavily exposed 

than the rest of the population. Comparative risk projects are intended to develop consensus about 
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ways to manage risks that, even if they are not unusually severe overall, fall on identifiable groups 

and could be managed to minimize risk to those groups. 

• How are risks managed within each medium (air, water, land)? 

Comparative risk projects not only rate the risks but, in the second phase, they consider 

ways of managing the risks. There may be lessons from one medium that can be used to help 

manage risks to other media; at the same time, controlling a risk to one medium, such as air or 

water, should not increase the risk to another. 

• Are secondary effects taken into account in policy? 

One of the reasons that new technologies have occasioned concern is their unexpected side 

effects. For example, only after many years did scientists discover that pests could develop 

resistance to man-made insecticides, which also turned out to have effects on animals higher in the 

food chain. Although science cannot predict such consequences with certainty, we have much 

more knowledge of these problems now than ever before. Comparative risk projects should take 

such secondary effects into account when ranking risks. 

• 

• 

• 

• 

• 

• 

Are the right risks being managed in Texas? 

Do we need to change the balance between human health and ecological 
risks? 

Are sufficient resources devoted to regions with high-risk profiles? 

Are program goals related to human health and ecological risks? 

What are funds spent on? 

Are the funds devoted to environmental problems spent in such a way as to 
provide maximum protection of human health and ecology? How can we 
improve the effectiveness of money already being spent? 

One of the original purposes of comparative risk projects was to determine whether 

allocation of resources was directed toward reducing important, serious risks. Using our 

understanding of the severity of the different risks we studied, we tried to assess whether Texas 

already has management programs for risks of most concern and how resources are allocated in 

terms of risk level. 
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• Is the appropriate agency regulating the risk? 

• Are there too many programs/agencies addressing risk(s)? 

Texas has several agencies that manage different aspects of the same environmental risks. 

With their varying mandates and levels of resources, the agencies manage these risks in different 

ways. Sometimes, the redundancy of multiple agencies provides a variety of expertise, resulting in 

better risk management; sometimes, the overlap wastes resources. 

• What tools do agencies use? 

In chapter 2, we discussed the different techniques that agencies may deploy for managing 

risk. Different tools are appropriate and effective for different kinds of risks. Are agencies using 

the appropriate ones? 

• How significant are the differences in public and expert perceptions of 
environmental risks? 

Again, one of the original concerns of comparative risk projects was the extent to which 

public perceptions of risk changed the allocation of resources away from managing risks that 

experts believe to be serious. We used our detailed risk studies to determine the extent to which 

perceptions do differ and whether the differences have any effects on public policy in Texas. 

Answering the Questions 

Are risks dispersed differently in different regions? 

Texas has diverse environmentally defined subregions, e.g., the Piney Woods of East 

Texas and the High Plains of the Panhandle. Risks across the state are also diverse and are 

distributed differently in rural and urban areas. Industrial waste point source discharge to water, of 

course, is highly concentrated in industrial areas, notably the Houston Ship Channel. Other risks, 

such as pesticides and drinking water, tend to be higher in rural areas. 

Some risks are regionally distributed almost by definition. Oil spills only occur where oil 

is produced, transported, or stored. Superfund sites and hazardous and industrial waste are 

concentrated where the wastes are stored. The local population is at relatively high risk while the 

risk to the Texas population as a whole is low. 
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All of the risks studied are distributed regionally to some extent Air pollution is a 

significant issue along the Texas-Mexico border because of the impact of Mexico's lower air 

pollution standards. In addition, many people believe that the relatively low socioeconomic or 

minority ethnic status of border residents makes them easy targets for siting hazardous waste 

disposal facilities or for poor maintenance of drinking water sources. 

To conduct SIBPP effectively, Texas will need further information about regional 

distribution of risks, which is in part a result of industrial activity or other local characteristics. 

Another consideration in risk management should be the impact of international differences in risk 

disbursement along the border. (Air pollution recogniz.es no boundaries; therefore risk reduction 

efforts must consider international relations in order to be effective.) 

Recommendations 

• Improve international coordination on environmental issues. 

• Improve coordination of regional decision making among agencies so that environmental, 

human health, and socioeconomic impacts are considered. 

How are local conditions addressed? 

There are arguments for doing risk management at the federal, state, or local level, and 

combinations thereof. The federal government provides much of the funding for state 

environmental programs. Environmental programs therefore tend to reflect federal priorities and 

compliance standards, rather than being tailored to state or local considerations. The fact that the 

programs are administered at both the federal and state levels, sometimes with local field offices as 

well, allows greater public input but often creates redundant paperwork requirements for permittees 

and government. 

By working at the state level, STEPP can consider Texas risks in more detail. However, 

local or regional comparative risk projects could ensure that local conditions are even more fully 

taken into account in a way that the statewide project will have difficulty achieving. At the same 

time, setting priorities among risks could help reduce the burdens of regulation for both the 

regulated and regulators by focusing resources on risks of real concern to Texans. 

In short, multiple hierarchical layers of risk management limit t1exibility for addressing 

special local conditions. Waivers are a possible solution; they have been used sparingly at the 

federal level. Local and regional comparative risk projects that feed into or are allowed to alter 
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STEPP will be helpful. Increased flexibility for field officers could also allow local needs to be 

considered more fully, especially if Texas creates officers who can conduct inspections and related 

activities for more than one environmental agency. 

Recommendations 

• Support local and regional environmental priorities projects . 

• Offer local field officers increased flexibility . 

Are risks distributed among human populations equitably? 

Many of the described risks do not have specific boundaries, and some are 

disproportionately located in historically disadvantaged or low-income regions. Many people 

argue that risks from industrial and hazardous waste fall into this category; drinking water risks 

may also be inequitably distributed. Risk assessment and management techniques are well suited 

theoretically for addressing environmental equity issues. Because risk assessment is a holistic 

approach to environmental regulation, equity issues are explicitly involved. Agency action can be 

less reactive and more proactive, relying less on the pull of one interest group and more on the 

actual danger of the risk. Therefore, the problems regarding the unequal distribution of risk are 

best addressed by agencywide emphasis on risk ranking and reduction. 

Recommendation 

• Consider issues of environmental equity explicitly in comparative risk projects and the 

ongoing risk management process. 

How are risks managed within each medium (air, water, land)? 

For reasons that have most to do with immediate impact on human health, some media 

receive more attention than others. Air pollution has received considerable attention legislatively. 

We subsumed most of the many types of air pollution into one category for the purpose of this 

report since all air programs are administered within one agency, TNRCC. Of the other ten risks 

studied in depth, nine present risks to water sources and six present risks in solid form. Five of 

the risks potentially affect both land and water: oil spills, industrial and hazardous waste, 

underground storage tanks, abandoned hazardous waste (Superfund) sites, and pesticides. The 

last four present hazards to air as well. It is clear that risk agents often present a problem in more 

than one medium. 
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Ironically, efforts to control a risk in one medium may adversely affect another. For 

example, remediation efforts for oil spills often involve burning, since collection of the oil is not 

very effective. But the burning creates air pollution. Disposing of solid waste through incineration 

also involves a transfer of some pollutants from solid form to airborne particles. In some cases, as 

perhaps oil spills, this may be the only practical solution to removing the pollutant from the water. 

Such transfers should be treated with caution, however, and at least should be taken into account in 

setting risk priorities. 

In short, attention to each medium is less important than consideration of intermedia 

transfers of risk agents. 

Recommendation 

• Direct risk containment action toward the effects of a risk agent's impact on the 

environment as a whole, rather by medium. 

Are secondary effects taken into account in policy? 

Secondary effects are somewhat obscured by the distribution of authority among agencies, 

which is considered in more detail below. For example, if waste (one risk) is placed in a landfill, 

the waste can produce the secondary effect of leachate, which contaminates the quality of ground 

water (another risk). Since separate agencies address the primary and the secondary risks, the 

extent to which both kinds of risks are known and considered relies heavily on interagency 

communication and cooperation. An agency accustomed to dealing with a specific risk may lack 

the resources and understanding to consider potential secondary effects or their impacts until the 

actual impacts begin to noticeably effect the regulatory environment of another agency. 

Recommendation 

• Develop methods of ensuring that secondary risks are managed through coordinated 

interagency programs. 

Are the right risks being managed in Texas? 

Most of the risks considered in this report are being managed in Texas. The exceptions are 

physical degradation of terrestrial ecosystems and physical degradation of water and wetlands. 

Significant improvements also need to be made in addressing nonpoint source pollution to water. 
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The lack of organized public concern about the risks of global warming, ozone depletion, 

and indoor air pollution has stymied effective legislative action in these areas. The risks of the first 

two are significant, both to human health and the environment. Each has been addressed on the 

national and international level, but state-level efforts are minimal. This is particularly significant 

for Texas because of the state's large contribution to greenhouse gases and chlorofluorocarbons 

(CFC) emission. Indoor air pollution is a significant risk to human health of which most of the 

public is unaware. The risk to the environment is, by definition, low. 

For the purposes of this report, we did not consider risks to human health and the 

environment associated with unsanitary or unsafe living conditions-rural or urban. These are 

critical issues for many Texans; however, we decided that they were not within the purview of this 

project 

Although the risks of most concern to Texans are generally being managed, in some cases 

the level of attention is not high enough. This is especially true for risks which have low or long

term impact on human health but represent irreversible damage to the environment, including 

physical degradation to terrestrial ecosystems and stratospheric ozone depletion. 

Recommendations 

• Increase attention to those risks of degradation to the Texas environment which currently 

are not being addressed. 

• Increase attention to indoor air pollution, global warming, and stratospheric ozone 

depletion. 

Do we need to change the balance between human health and ecological risks? 

The issue of human as opposed to ecological risks is central to comparative risk projects. 

EPA's project found an imbalance, with laws and resources devoted strongly to reducing human 

health risks while ecological risks are treated in a fragmented way, if at all. We found similar 

trends in Texas. 

For example, while addressing the risk to human health of contaminated water, drinking 

water standards are silent on the ecological impacts of human water use. Reduction in stream flow 

and aquifer depletion are becoming increasingly important issues in Texas as the state's population 

and the demand for clean water for drinking as well as industrial uses grows. Similarly, pesticides 

are tested before being registered for use in order to protect public health. Environmental damage 
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resulting from pesticide use is not as thoroughly considered. It is important to note that 

contamination levels that protect human health do not in all cases adequately protect the 

environment. 

It is evident from our study that risks that are seen to affect "only" ecological systems are 

generally given less priority by the public and sometimes even by technical experts. 1bis approach 

is exacerbated by the present statutory framework, which focuses heavily on human health risks. 

Degradation of water and wetlands, degradation of terrestrial ecosystems, ozone depletion, and 

global warming are risks that are not fully defined or examined, probably because they are 

considered indirect Once again, the low level of concern reflects a widely held belief that 

addressing risk categories in terms of human health risks will adequately account for ecological 

health risks. Our study shows that this is not true. 

Risk categories need to be addressed for their potential affect on human health and on the 

ecology. Because a sustained ecology is essential to long-term human interests, risk assessments 

must address immediate human health standards and also incorporate ecological impact to achieve 

long-term sustainability. 

Recommendations 

• Consider ecological as well as human health impacts of pesticides in the registration 

process. 

• Incorporate water quantity and other factors impacting the ecology in drinking water 

standards. 

• Increase ecological input in risk assessment; i.e., point source standards currently defined 

by chemical criteria should include a wider range of criteria to encompass ecological risk. 

• Agency and program staff should include a wide range of expertise; i.e., ecologists and 

toxicologists. 

• Policy development should include the input of a similarly wide range of expertise and 

specifically address risk categories in terms of human and ecological health. 
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Are sufficient resources devoted to regions with high-risk profiles? 

Risks are managed with reference to sites; for example, oil spill prevention plans are 

required of tanker and refinery operators. Air pollution standards also provide for different 

regulations in nonattainment areas. In addition, a regional focus applies to regulatory treatment of 

both coastal wetlands and Rio Grande Valley areas. In these ways, regional concentrations of 

risks are adequately addressed. Some risk reports state that regionally focused assessments of 

risks and greater flexibility should be provided by agencies to properly address the risk in a 

particular locality. 

Regions with high risk profiles appear, by and large, to be receiving the necessary 

resources. For example, high-risk areas such as Harris and surrounding counties may have many 

inspectors for any single risk, while other areas have only two or three inspectors for the same 

risk. The area warrants more attention because of the magnitude of industrial activity in that 

region. 

Actual management of risks and policies toward them are uniform across regions. 

However, areas of the state with high-risk profiles are often given differing amounts of resources 

as determined by need. 

Recommendations 

• Consider local comparative risk assessment to better tailor risk management at the regional 

and local levels. 

• Continue to focus resources where specific and multiple risks are highest. 

• Recognize differences in local risk levels with waivers of national requirements. 

Are program goals related to human health and ecological risks? 

While the risk reports show that program goals are related to risks, the link is often 

indirect. In some cases, program goals are not clearly tied to reduction of a risk because the 

function of the program is limited solely to assessment of the risk, as in nonpoint source pollution 

programs. Some program goals focus solely on remediation, as in the case of Superfund. On the 

other hand, air pollution programs are directly related to risk reduction. 
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Another facet of the relationship between programs and risks involves intervention 

activities. Standards for pennitting are frequently risk-specific, whereas program goals are broad. 

When the program's stated goals are broad it is hard to detennine how the goals relate to specific 

risks. A goal is frequently directed toward a medium (such as water) rather than a type of pollutant 

to the medium (such as oil spills). Wetlands are protected almost exclusively through water 

pollution laws, not directly as assets in and of themselves. The single-medium approach may 

overlook important intennedia transfers. Nevertheless, intervention mechanisms, direct or 

indirect, are generally related to the risk. 

As noted, goals are most often stated in terms of human health, rather than ecological risk. 

However, for some other risks, such as underground storage tanks, ecological effects are being 

addressed but human risks are not well defined. In contrast, air pollution programs address both 

human and ecological risks. For some risks, more research is necessary to characterize the specific 

risks associated with the risk category (e.g., drinking water and underground storage tanks). 

Seldom do program goals address the issues of regional inequities or the distribution of 

risks among populations, except insofar as the risks themselves are limited to areas or groups. 

Many agencies have conflicting mandates that cause program goals to be fonnulated in 

terms of balancing environmental protection against (perceived) economic losses in terms of 

economic development or individual income. This is especially true for the Texas Department of 

Agriculture, whose primary mandate is to promote agriculture but which also oversees all aspects 

of pesticides, and the Texas Railroad Commission, which promotes the oil and gas industry but 

regulates some oil-related accidents. These conflicting mandates mean that even when program 

goals include environmental protection, programs may emphasize short-term economic benefits. 

In sum, program goals are often, but not always, related to human health risks. Ecological 

risks are not as well represented in program goals. Program goals generally do not address 

inequities in risk distribution, even where applicable. Most agencies have several programs which 

have conflicting goals, and, often, the environmental goals are subordinated to the economic ones. 

Recommendations 

• Address inequities in risk distribution in program goals. 

• Write program goals in a risk-specific manner. 

• Goals should include the reduction of both human health and ecological risks. 
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• Take steps to reduce conflict of interest within agencies and programs. 

What are funds spent on? 

For the purposes of this report, the project team attempted to collect financial information 

about the management of each risk. For example, information on the amount of money spent to 

address the risk of point source discharge to water is found in the budgets of several Texas 

agencies, and each agency's budget must be analyzed to assess the funding for that risk. Several 

problems are associated with this approach: 

• 

• 

• 

budget information gathered did not fit into risk categories; 

agency staff were often unable to distill the information out of the established budgets; and 

team members and agency staff had difficulty connecting agency spending categories to 

money actually spent on a specific risk. 

This report relies, when possible, on the official agency budgets to determine monetary 

allocations for risk controls. A few program budgets were easily deciphered, but others were more 

difficult. Specific budget information on each risk is included, where possible, in the longer risk 

reports available as working papers from the LBJ School. 

Tying spending to risk management is complicated, but some agencies' financial 

organization is better suited to this approach then others. The goals and strategies approach to 

budgeting mandated by the Texas Legislature is designed to drive agency spending, and some 

agencies do a good job reflecting this in clear budget formats and expenditure records. Other 

agencies, such as IDA, do not organize their expenditures in a way that could be tied to risk 

management Several team members reported difficulty in acquiring specific budget information, 

as this information is sensitive from the point of view of some administrators. Notable exceptions 

to this were RRC, GLO, and certain programs within TNRCC. 

Money allocated to Texas agency programs is spent generally on administration, testing, 

monitoring, evaluation, capital equipment, and public outreach/education. Several programs (such 

as nonpoint source pollution and watershed management) spend the majority of their funds on 

assessment rather than actual risk reduction, primarily out of necessity. Agencies lack data 

regarding the extent of particular risks and need further research on techniques to manage the risk 

effectively. 
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Recommendations 

• Encourage agencies to develop objectives that are related to environmental risks so that 

budgets will retlect resources devoted to risk management; or 

• Develop an interagency agreement or memorandum of understanding or issue a legislative 

mandate so that budgets can be related to risks, even if goals and objectives do not 

specifically concern risks. 

Are the funds devoted to environmental problems spent in such a way as to 

provide maximum protection of human health and ecology? 

How can we improve the effectiveness of money already being spent? 

In all cases, more funding could improve the reduction of risk. However, this begs the 

question: what is the marginal effect of additional funding? In cases such as Superfund, large 

sums of money are being spent which, per dollar, do not reduce a great amount of public health 

risk. In other words, while $100,()()() more in funding would not greatly affect the Superfund 

program or its result, that amount could have a large effect in diminishing the risk from indoor air 

pollution, on which no money is now being spent. In still other cases, money is being spent on 

risks that are not well defined simply because one aspect of the risk is very well defined. For 

example, underground storage tanks present a risk to underground aquifers and are relatively easy 

to locate because records about their installation are on file, but actual information about leakage, 

movement of plumes, and other facts about the risk are unknown. Nevertheless, relatively large 

sums are aimed at reducing this risk. 

In many cases money is being spent in a reactive rather than proactive fashion. Superfund 

cleanup stands out: a "stitch in time" could have saved billions. Preventive measures and greater 

enforcement of current permit requirements would ultimately save money, increasing the marginal 

effectiveness of dollars spent. Serious efficiency problems are caused by the "hot issue" mentality, 

which focuses agencywide efforts on those issues that are wisely or unwisely the center of the 

public's concern. 

Money distributed according to public concern may greatly reduce the marginal 

effectiveness of dollars in reducing risk. Not only might the public be concerned about risks that 

experts believe are relatively innocuous, as EPA argued in Unfinished Business, but the portion of 

the public whose views are heard is often small. For example, high-to-middle income citizens 

traditionally have more immediate access to media and politicians; in other cases, people directly 
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affected by a particular project may mobilize a lot of media coverage without regard to other risks 

affecting them or others. The very essence of comparative risk projects, of course, is to try to 

develop priorities outside the crisis atmosphere that distorts public perceptions and creates reactive 

risk reduction programs. 

As noted, Texas's budget process does not foster comparisons among risks to ensure that 

each dollar is eliciting maximum risk reduction. Inefficiencies in intra-agency communication 

further exacerbate this problem. 

Finally, while additional money in all cases could enhance the reduction of risk, further 

efforts to streamline programs and focus on efficiency could accomplish the same objective, at least 

in part. 

Recommendations 

• Increase efficiency of inter- and intra-agency communications via databases and 

information networks to facilitate reallocation of funds as necessary. 

• Expenditure of funds for environmental protection should be linked explicitly to degree of 

environmental risk. 

• Continue and expand the STEPP process for long-term risk management. 

Is the appropriate agency regulating the risk? 

In most cases, risks are addressed by the appropriate agency. However, there are notable 

exceptions, mostly relating to the problem of conflicting mandates identified above. The Texas 

Department of Agriculture seeks to promote the agricultural industry in Texas. It is also charged 

with regulating pesticides. Promoting industry and at the same time regulating a highly 

controversial risk which is caused by, as well as affects, that industry is a difficult task for a single 

agency or a single program. Regulation of risks from pesticides could be relocated under an 

agency whose mission is primarily public health or environmental welfare in general, as is the case 

in many other states. Conversely, under Garry Mauro the GLO has simply assumed many 

responsibilities by declaring that they involved land and were therefore a concern of the Land 

Office. Risks associated with wetlands demonstrate this dynamic: despite the fact that the major 

constitutional authority of the Land Office is land surveying and resource management (hence its 

name), GLO has declared responsibility for a risk which might better be addressed by an agency 
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with resources and mandates tailored to managing risks to the environment and ecosystems

perhaps the Texas Parks and Wildlife Department or 1NRCC. 

The majority of risks are addressed by appropriate agencies. The exception remains the 

situation in which an agency addresses risks which come in conflict with its other priorities. Some 

risks would be better addressed by an agency with more appropriate mandates and, especially, the 

ability to deploy the appropriate risk management techniques. 

Recommendations 

• Where mission·statemerits make no single agency clearly responsible for a risk, determine a 

more specific assignment of duties, perhaps through memoranda of understanding among 

appropriate agencies. 

• Consider giving one regulatory agency primacy over each risk. 

Are there too many programs/agencies addressing risk(s)? 

Of the eleven risks we studied in detail, five are managed by a number of different agencies 

and all but the Superfund program and drinking water come under the aegis of several different 

programs (see table 2.1). In some cases, the multi-agency approach results in poor coordination of 

information among agencies, lowered response time (as in the case of oil spills), or redundant 

efforts (similar state and federal water discharge permit requirements). Multiple agencies/programs 

often blur the lines of authority and responsibility and diminish accountability. Furthermore, 

electronic communications systems between agencies and programs are not being used to their full 

potential to eliminate agency overlap. 

The fragmentation of risk management among too many agencies is especially an issue for 

nonpoint source pollution, physical degradation of terrestrial ecosystems, and physical degradation 

of water and wetlands. Note that all of these are primarily ecological risks. It is perhaps not 

surprising that risks that are not directly addressed in specific statutes are managed-to the extent 

they are managed at all-in bits and pieces by many different agencies. 

It is important to note that there are also benefits to multiple agencies/programs which 

compete to reduce a particular risk. For instance, environmental groups claim that dual permitting 

for wastewater benefits them by creating two avenues for review and appeal processes. Air 

pollution is regulated by only one agency, TNRCC, but multiple programs address this risk. 

providing extremely good coverage of both human health and ecological risks. Unfortunately, 
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even for this risk, weak database linkages within the agency reduce the potential effectiveness of 

the programs operating in tandem. 

Risk management may be hindered by the regulatory overlap of agencies, but in some 

cases, the overlap provides security to interest groups concerned about safety and exposure. 

Inadequate inter- and intra-agency communications also hinder effective risk management. 

Recommendations 

• Increase efficiency of inter- and intra-agency communications to enhance program and 

agency coordination. 

• Assign one agency lead status for each risk, and assign specific duties using memoranda of 

understanding or interagency working groups. 

What tools do agencies use? 

As noted in chapter 2, agencies use a wide range of techniques to manage risks. These 

include preventive techniques, such as construction cleanup requirements, permits, and 

monitoring. Table 4.1 shows how several of the risks we studied are managed. The following 

risk management techniques are each used to address three or more risks: permitting, enforcement, 

monitoring, research, and remediation (cleanup). 

There may be more effective ways of dealing with risks than the techniques currently in 

use. Monitoring for compliance is a common tool which may not be as effective as monitoring 

environmental quality through alternative performance measures. Performance monitoring allows 

industries to develop lower cost, yet equally effective risk reduction techniques. On the other 

hand, investing in research and installation of techniques that tum out to be ineffective may place 

too high a burden on industries that would find it easier simply to comply with an agency

prescribed technique. 

Several recommendations for better managing specific risks involve increased monitoring, 

upgraded monitoring technology, and increased training. These recommendations are specific and 

quantifiable, and implementing them would be reasonably straightforward, given sufficient funds. 

Agencies' desire to improve monitoring of environmental effects as well as to increase training of 

regulators and regulatees is clear from our interviews; all the agencies lack is funds. 
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Table 4.1 
Techniques for Managing Selected Risks 

Risk 

Pesticides 

Oil spills 

Air pollution 

Superfund sites 

Hazardous and industrial waste 

Industrial wastewater 
point source discharge 

Drinking water 

Technique(s) 

Licensing 
Registration 
Enforcement 
Collection of risk agent 
Education 

Certification of facilities 
Construction requirements 
Capping wells 
Accident prevention plans 
Accident response plans 
Trust funds 
Litigation 
Self-reporting 

Permitting 
Construction requirements 
Inspection 
Enforcement 
Collection of risk agent 
Emission credits 

Research 
Remediation 
Set clean-up levels 
Litigation 

Permitting 
Siting requirements 
Monitoring 
Enforcement 
Waste minimization 
Remediation 
Set clean-up levels 

Permitting 
Monitoring 
Penalties 
Research 

Lab work 
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Risk 

Underground storage tanks 

Physical degradation to water 
and wetlands 

Table 4.1 (continued) 

Technique(s) 

Registration 
Construction requirements 
Siting requirements 
Monitoring 
Enforcement 
Remediation 
Accident prevention plans 
Self-reporting 

Permitting 
Certification of facilities 
Monitoring 
Habitat management 
Research 

The risk management tools are effective under different circumstances. Public education is 

probably not effective for risks created by manufacturing facilities; conversely, permitting is not 

appropriate for environmental risks created by thousands of individuals during normal daily 

activities such as driving. The tools also have different costs. Again, public education, which 

reflects a relatively light governmental hand, can be very expensive if a serious effort is made to 

reach many people and persuade them to take actions beneficial to the environment In this case, it 

might be both cheaper and more effective to design simple incentive programs, such as bottle or 

used battery return programs. Naturally, the costs of risk management must also be weighed 

against the costs that would be imposed by sustaining the risks; using this criterion, even relatively 

costly permitting programs may be worthwhile. 

It is widely agreed that prevention is the most effective form of environmental protection. 

Even prevention has costs, some of which may be quite substantial in the short run. For example, 

retooling a production line to minimize use of hazardous materials may require purchasing new 

equipment and scrapping the old, establishing relationships with new suppliers, retraining 

workers, and so on. Again, incentives may assist in balancing the short-run costs for long-term 

social benefit. 

Risk management may be an area in which agencies otherwise bound by statutory mandates 

have some flexibility. Although some tools, such as permitting and monitoring, may be prescribed 

by law, others are left to agency discretion. It is in this area that comparative risk projects may 
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have their most immediate effect by encouraging agencies to reexamine whether they are using the 

"right tools for the job." 

Recommendation 

• Examine the effectiveness and appropriateness of risk management tools and alter them if 

needed and possible. 

How significant are the differences in public and expert perceptions of 

environmental risks? 

One of the criteria for selection of risks for in-depth investigation in this report was the 

disparity between public and expert opinion of the risk. Most of the risks considered have a 

significant level of disparity (see table 2.1). Based on our analysis, risks that the public perceives 

as important tend to receive a high level of funding. The state grants proportionally low funding to 

those risk categories the public believes present low "actual" risk, whether expert opinions concur 

or consider the risk category to be of high "actual" risk. 

Risks such as indoor air pollution and Superfund exhibit a particularly high disparity. The 

Superfund program was developed as a result of public outcry and continues to be of great concern 

to the public. Superfund receives a high level of funding in proportion to other risk categories, 

despite the fact that scientists believe that Superfund sites do not present a relatively high "actual" 

risk either to humans or the ecology. Although experts rank ecological and human health risks low 

for industrial wastewater point source discharges to surface water and for hazardous and industrial 

waste, public concern for these risk categories is high. These risks also receive high funding 

despite the low concern among experts. Thus the level of expert concern does not have the same 

degree of direct influence on a risk's budget as does public concern. In this sense, EPA was 

correct that resources may be allocated inefficiently, if the criterion is maximum risk reduction per 

dollar. 

In other areas, a lack of information makes it difficult to assess the hazard. The lack of 

information can cause either high public concern or complacency. Contaminated drinking water 

presents a significant risk to the population of Texas, though most of the serious problems occur in 

small water supply systems. The general lack of information on drinking water risks creates a 

situation in which most people are unaware of any dangers while others actively attempt to avoid 

risk by purchasing purified water for all their drinking water uses. There is a similar lack of 

information about the risk of pesticide contamination from food. This bimodal public risk 
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perception, either very high or very low, is at least in part based upon media presentation of 

occasional "worst-case" situations or disasters, which is countered by the public's general faith in 

government public safety efforts in these areas. 

The disparity in public and expert risk perception reflects in part inadequate public 

education. Lack of information or availability of distorted information may lead the public to be 

complacent about problems which have not been given adequate attention by the media or state 

public outreach or overly concerned about risks that have been played up by the media. However, 

these disparities also reflect real differences in the ways that people think about risks and, 

especially, about which risks will be acceptable to them. The high level of funding for Superfund 

reflects in part people's feeling that the risks imposed by hazardous waste are unfair, without 

offsetting benefits, involuntary, and uncontrollable. In contrast, people are willing to accept a 

quantitatively much greater risk from driving their automobiles because they do obtain offsetting 

benefits and feel, rightly or wrongly, that they are more in control. These differences mean that no 

amount of public education will ever result in complete acceptance of scientific risk analysis as the 

basis for setting priorities for risk management. They also mean that while scientists must make a 

good-faith effort to explain the basis of their risk assessments to the public, they must also be 

understanding when people do not immediately agree to re-order their concerns. 

The disparities between public and expert perceptions of environmental risks are the 

motivation for comparative risk studies, and yet they provide a continuing challenge for risk 

managers, because they will never disappear. For that reason, many comparative risk projects, 

especially those conducted at the state and local levels, have taken on increased importance as 

forums for mutual education between the technical experts and the public-a dialog whose 

outcome can be of benefit not only to the participants but also to all members of the public who 

benefit from a more orderly and responsive set of governmental risk management activities. 

Recommendations 

• Increase public environmental education. 

• Develop programs to educate members of the media about relative hazards of respective 

risk categories. 

• Develop an ongoing institutionalized dialogue between government environment-oriented 

agencies and the public. 
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Conclusions 

Our examination of eleven risks has provided some general insights into risk management 

in Texas and laid the groundwork for future decisions about risk management once STEPP has 

determined Texas's priorities. Risk management in Texas differs little from most other states: 

statutes focused on alleviating human health risks created by polluted air, water, and, to a lesser 

extent, land are implemented by agencies organized in large part according to the same statutory 

themes. The statutory framework is also fragmented, as would be expected of a set of laws passed 

in response to perceived environmental crises; funding is also very responsive to public concerns 

or at least to politicians' beliefs about public concerns. Within these constraints, however, Texas 

is addressing most of the important environmental risks in a satisfactory manner. 

The comparative risk approach offers Texas an opportunity to make risk policy in an 

atmosphere not characterized by crisis. The two most important features of this approach are (1) 

its potential for bringing together scientists and laymen, who together can develop a community 

consensus for environmental risk management; and (2) its potential for develoI?ing a set of 

priorities that can guide or at least provide an anchor for policy even during times of crisis when 

the public is calling for altering allocations of resources to alleviate the risk of the day. 

Although much of the success of the comparative risk approach rests on process - the 

successful bringing together of diverse views to develop a consensus about priorities - some of it 

does depend on information and policy analysis, of which this report is a small first attempt. 

Unfortunately, one of the most outstanding features of our information gathering was the way in 

which we were continually stymied in our efforts to understand the present allocation of money for 

risk reduction in Texas. Even obtaining a grasp on the details of federal funding proved difficult; 

relating risk reduction to the goals and objectives of the new performance-based budget system 

seemed almost impossible. Yet without information about resources, it will be difficult to 

determine whether we need to reallocate them. In some cases, ballpark figures are sufficient; for 

example, Superfund's millions and indoor air's zero allocation are fairly readily understandable. 

But in the middle, uncertainties abound. 

Even without a complete grasp of the budget, however, we can see that there are risks that 

are addressed in such a fragmented or indirect way that they are probably not being controlled to 

the desired extent. Risks to terrestrial ecosystems and degradation of wetlands appear to be two 

risks that fall into this category. If STEPP assigns these risks even a moderate priority, Texas will 

probably need to consider seeking additional legislation at either the state or the federal level. 
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Another tactic that could emerge after STEPP completes its ranking of risks is to consider 

adding or changing risk management techniques. State agencies have an arsenal of weapons, 

ranging from the relatively benign public education to the more onerous criminal penalties, to aim 

against environmental risks. In order to make the most of the limited resources available for 

controlling these risks, we should consider in each case whether the techniques used are those 

most appropriate for the task. Despite limitations imposed by some of the authorizing statutes, 

Texas has ample scope for exercising creativity in devising incentive programs that reduce the 

regulatory burden by molding market mechanisms to the goals of environmental protection. 

Finally, up to this time, risk programs have been unable to sufficiently incorporate 

concerns about equity or fairness. The general public is generally more willing to accept risks 

when they also receive some benefits from the risky activity; for example, workers employed in a 

factory may be more willing than those not employed there to put up with any noise or air pollution 

associated with the facility. The community as a whole may accept these risks because the 

presence of the facility adds to the property tax base and indirectly supports many small businesses 

such as dry cleaners, grocery stores, and bookshops patronized by the families of the employees. 

However, people feel very unhappy when wastes from some other neighborhood are brought into 

their area, or when the residue from long-forgotten facilities imposes risks on their children. One 

of the greatest challenges faced by agencies implementing environmental risk management 

programs is to ensure that future inequities are minimized as past injustices begin to be remedied. 

Comparative risk projects contain an inherent contradiction: On the one hand, they are 

intended to overcome the distortions of resource allocation caused by public misperceptions of the 

severity of the different risks, and on the other hand, they are intended to build a community 

consensus of which public perceptions of risk are an integral component. We suggested that the 

latter element may be starting to outweigh the former as the comparative risk process matures, and 

especially as it moves to ever smaller units of government and policy analysis. In any case, this 

contradiction may be a strength rather than a weakness of the idea of comparative risk, because it 

emphasizes that the most important task is not reconciling different perceptions of risk, but instead 

arriving at agreement on how environmental risks may be managed better in the future than they 

have been in the past. We hope that this brief report, and the separate, more detailed risk reports, 

can help Texas begin to formulate these more effective, more fair public policies. 
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Appendixes. 

Organization Charts for Selected Agencies 

Appendix A. 

Appendix B. 

Appendix C. 
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Appendix E. 
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Appendix G. 

Texas Department of Agriculture 

Texas General Land Office 

Texas Department of Health 

Texas Natural Resource Conservation Commission 

Texas Parks and Wildlife Department 

Railroad Commission of Texas 

Texas Water Development Board 
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Appendix A. Texas Department of Agriculture 

Commissioner 

Internal Audit • I 
I I 

Deputy Commissioner Intergovernmental Affairs-, 

I I 

H General Counsel I I Cooperative Inspections I Communications I Information Resources Administration • I 

Producer Services I Marketing and 
Regulatory Programs Pesticide Programs • ~ 

Agribusiness I Development 
Export Pens1 Right-to-Know 

Agri-Systems Programs I Market lnformalion I I General Registration ,__ 
Texas Agricultural Agriculture Finance Marketing and Special Registration 
Statistics Service and Small Business Agribusiness Organics Pesticide Impact Evaluation 
Market News Development Development 

Citrus Programs Certification and Training 
Producer Services Support Agribusiness Finance Food Marketing Compliance and Quality Assurance 

Farm Programs Agribusiness Development 

H I Endangered Species Programs 
Small Business Fiber Marketing Consumer Programs Pesticide Labs 
Assistance Programs Horticulture Marketing 

Metrology Labs/Weights and Measures 
International Marketing 

I 
Agricultural Protective AcVPiece Rate I Regional Operations2 Livestock Marketing 
Commodity Warehouse/Egg Quality 

I 
Seed Quality I Plant Quality I 

Seed Law Nursery/Floral and Quarantines 

Field and Greenhouse Testing Cotton Programs 
Seed and Plant Certification Nematology 

Giddings Lab 

Lubbock Lab 

Stephenville Lab 

Source: Guide to Texas State Agencies, 8th. ed. (Austin: LBJ School of Public Affairs, The University of Texas at Austin, 1994), p. 270. 



Appendix B. Texas General Land Office 

I Commissioner l 
I Chief of Staff Public Information 

l r Special Counsel Ethics Attorney Internal Audit I I I 

I Hearings Examiner Chief Cieri< l 
I I I I 

General Counsel I Senior Deputy I Senior Deputy I Senior Deputy I Commissioner Commissioner Commissioner 

j .Legal Services I Veterans Land Board I Oil Spill Prevention I Information Systems I and Response 

I Intergovernmental Affairs I Land Origination Field Operallons Geographic Information 

Loan Seivlclng/Automation Marillme Coordinator System Research 

Information Center Research and Development 
and Development 

Natural Resource Inventory 
Applications Development 

I Customer Service Field Operations Accounting 
Operations 

Administration 
Spill Prevention 

Administration 

Marketing and Program 
Geographic Information 

Development 
System Cordinator Human Resources and I 

AppralsaVQuality Control 
Contingency Planning Special Programs 

Regional Offices 
Program Suppor1/ Staff OevelopmenV 
Administration Special Programs 

Resource Management I Asset Management I Publications/Graphics 

Purchasing 
Rural Economic OevelopmenV Suiveylng Communications 
Sustainable Energy 

Marine Issues Accounts Receivable/ 

I Lease Maintenance Central Administration 
Research Coastal Leasing 
Clean Shores Analysis and Planning Archives and Records 

Resource Conseivation Commercial Leasing Alternative Funding 

Alternative Fuels Disposition/Uplands 
Budget 

Recycling lnventory/Certirlcates 
Financial Reporting 

Mexico Issues Acquisitions 
Financial Services 

Funds Management 

Energy Resources I Support Seivlces 

Royalty Audit 

Royalty Management 

Minerals Leasing 

Source: Guide to Texas State Agencies, 8th. ed. (Austin: LBJ School of Public Affairs, The University of Texas at Austin, 1994), p. 275. 



Appendix C. Texas Department of Health 

Deputy Commissioner I 
for Programs I 

I 

~ 
I I 

Associate Commissioner Associate Commissioner I 
for for Disease Control 

Health Care Deliveiy and Prevention 

Bureau of Women Immunization Division 
and Children Bureau of Chronic 
Bureau of Community Disease Prevention 
Oriented Primaiy Care and Control 
Bureau of Dental Bureau of Communicable 
Health Services Disease Control 
Bureau of Bureau of Epidemiology 
Nutrition Services Bureau of Human 

Immunodeficiency Virus 
and Sexually Transmitted 
Disease Prevention 
Bureau of Laboratories 

Public Information 
I 

I Office of 
General Counsel 

I Ofticeof the 
Board of Health 

Bureau of State 
Health Data and 
Policy Analysis 

I 

I 

Health and Human 
Services Commissioner 

Board of Health I 
-j Commissioner of Health I-

~ H 
I- y 

I I 

Internal Audit 

Office of Civil Rights 

Centers for Minority 
Health Initiatives and 
Cultural Competency 

Bureau of 
Financial 
Services 

I 
Associate Commissioner Associate Commissioner Associate Commissioner Regional 

for Health Care for Special Health for Environmental and Public Health 
Financing Services Consumer Health Programs' 

Bureau of Managed Care Bureau of Licensing Office of Border 
Bureau of Medical Appeals and Certification Environmental and 

Bureau of Bureau of Vital Statistics Consumer Health 

Management Support Bureau of Bureau of 

Bureau of Purchased Emergency Management Environmental Health 

Health Services (Medicaid) Bureau of 
Radiation Control 
Bureau of Veterinaiy 
Public Health 
Bureau of Consumer 
Health Protection 

Source: Guide to Texas State Agencies, 8th. ed. (Austin: LBJ School of Public Affairs, The University of Texas at Austin, 1994), p. 276. 

I Deputy Commissioner 

I for Administration 

1--l 

I I 
Associate Commissioner Associate Commissioner 

for Information for Human Resources 
Resources Management and Support 



Appendix D. Texas Natural Resource Conservation Commission 

~ Commissioners I-Hearings Examiners General Counsel 

Chief Clerk Ombudsman 

Internal Audit 

I 
Public Interest Counsel 

Executive Director 
Program Evaluation Small Business Advocate 

I I I I I 
Regulatory Affairs I I Agency Communications I I Policy and Research I I 

Pollution Prevention I Border Affairs and 
and Recycling Environmental Equity 

I I I I 
I 

Office of Water I Office of Legal and I I 
Office of Office of I I 

Office of I Resource Management Regulatory Services Air Quality Waste Management Administrative Services 
Water Policy Enforcement Policy Air Policy Waste Policy Quality Management Division 
Water Utilities Legal Services Permitting Pollution Cleanup Information Resources 
Watershed Management Environmental Training Enforcement Petroleum Storage Tank Human Resources 
Agriculture and Field Operations1 Air Quality Planning Municipal Solid Waste Financial Administration Rural Assistance Monitoring Operations Industrial and Equal Opportunity 

Mobile Source Hazardous Waste Development 

Support Services 
Public Information 
and Education 
Budget and Planning 
Administrative Audits 
and Financial Assurance 

Source: Guide to Texas State Agencies, 8th. ed. (Austin: LBJ School of Public Affairs, The University of Texas at Austin, 1994), p. 280. 



Appendix E. Texas Parks and Wildlife Department 

Resource Protection 

Legal Services 

I 
I 
I 
I 
I 
I 
I 

Internal Audit 

Public Lands 

Human Resources 

Parks and Wildlife 
Commission 

Executive Director 

Deputy Director 

Fisheries and Wildlife 

Intergovernmental Affairs 

Conservation 
Communications 

Internal Affairs 

Policy Analysis 

Special Projects 

Law Enforcement 

Source: Guide to Texas State Agencies, 8th. ed. (Austin: LBJ School of Public Affairs, The University of Texas at Austin, 1994 ), p. 281. 

Chief Financial Officer 



Appendix F. Railroad Commission of Texas 

Oil and Gas Division 

Legal Division 

Special Counsel 

Transportation/Gas 
Utilities Division 

Automatic Data 
Processing Division 

Personnel Division 

Commissioners 

Internal Auditor 

Surface Mining and 
Reclamation Division 

Administrative 
Services Divison 

Office of 
Information Services 

liquefied Petroleum 
Gas Division 

Alternative Fuels 
Research and 

Education Division 

Source: Guide to Texas State Agencies, 8th. ed. (Austin: LBJ School of Public Affairs, The University of Texas at Austin, 1994 ), p. 284. 



Appendix G. Texas Water Development Board 

Water Resources 
Planning 

Water Uses 

Water Uses 
Projections 

Water Supplies 

Water Bank 
Availability/Allocation 
Units (3) 

Geographic Information 
System 

Environmental 

Water Research 
and Policy 

Hydrologic Monitoring 

Surface Water Monitoring 
Ground Water Monitoring 
Geotechnical Services 
Public Information 

Planning 

Intergovernmental 
Relations 

Legal 

Local and Regional 
Assistance 

Regional Planning 
and Projects 

Rural Colonias Planning 
Regional Planning 
Regional Projects 

Facility Needs/ 
Technical Assistance 

Conservation 

Municlpal/lndustrial 
Water Conservation 
Agricultural Conservation 

Texas Natural Resources 
Information System 

Board 

Internal Auditor 

Executive Administrator 

Development Fund 

Finance 

Water Resources 
Development 

Securities Management 

Audit 

System and Special 
Programs 

Technical Assistance 

Special Projects/Programs 

Economically 
Distressed Areas 

Engineering 

Project Support 

Water Engineering 

Wastewater Engineering 

Environmental Review 

Inspection and 
Field Support 

Marketing and 
Customer Relations 

Special Projects 

Source: Guide to Texas State Agencies, 8th. ed. (Austin: LBJ School of Public Affairs, The University of Texas at Austin, 1994), p. 287. 

Administration and 
Support Services 

Statistics and Research 

Accounting and Finance 

Staff Support Services 

Human Resources 

Information Systems 
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