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Water quality issues in the Leon River watershed in Texas exemplify the 

challenges water resource managers and the public face in the ongoing effort to improve 

water quality in our nation‘s water bodies.  Some pollutant sources are difficult to 

regulate and likely managed through non-regulatory means, such as voluntary action.  

The Leon River challenge is how to go beyond regulations to address the concerns of 

citizens and produce options they want to develop and implement voluntarily that address 

a common good.  This dissertation argues that voluntary measures work only if those 

who must take action support the action, otherwise conflict can occur.  Thus, it is critical 

to learn what people are willing to do to promote the public good (e.g., swimmable 

streams).  This can be achieved through an effective public process. 

Public participation processes may have barriers that impede success, such as 

inadequate access, intimidation, competing interests, limited accountability, and scientific 

mistrust.  This dissertation developed process enhancements to overcome these barriers 

based on documented public participation principles.  This research tested whether 

specific enhancements can improve the quality of a public process and achieve desired 

process outcomes.  This dissertation reports on quasi-experiments with stakeholders 



 x 

making actual environmental decisions.  The findings suggest that these enhancements 

are capable of reducing conflict and reducing the time to produce environmental policy. 

Five process enhancements (representation, film, narratives, deliberative decision-

making, and decision support) were put into operation to provide options for government 

agencies and stakeholders to consider when undertaking public participation processes.  

The lack of access can be avoided by giving stakeholders voice with representation 

through different types of meetings levels (e.g., focus groups and town hall meetings).  

Films, when captured, edited, and shown to others, can remove the mechanisms typically 

associated with the intimidation perceived by speakers during discussions.  Narratives 

were used to collect information about stakeholders to develop a deeper understanding of 

the diversity of interests affected by a policy, avoiding gridlock from positional 

bargaining.  Deliberative decision-making (no voting) can assure stakeholders have real 

and equitable decision-making power, with scenarios collaboratively developed that 

address the common good. Application of a decision support system (DSS) as an overlay 

to a scientific model can provide stakeholders direct access to science so they can 

develop scenarios, evaluate alternatives, and choose solutions. 
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Chapter 1:  Executive Summary 

The water quality issues in the Leon River watershed exemplify the challenges 

water resource managers and the public face in the ongoing effort to improve water 

quality in our nation‘s water bodies.   There are essentially two types of water pollutant 

sources, point sources, identifiable points of pollution discharge, and non-point sources, 

released contaminants from areas where water flows from rain events.  Point sources are 

pollutant discharge locations that can be easily identified, measured, and controlled, the 

so called ―end of pipe regulation.‖  Water quality standards are limits established for 

certain pollutants of concern to protect or maintain water quality.  Water quality 

standards are based on protecting human health or aquatic life concerns from exposure to 

pollutant contaminants in the environment.  For example, water quality standards are set 

on the probability of illnesses based on an exposure level to pollutants, where limits are 

based on value judgments by decision makers, which can be based on stakeholder input.   

For the most part, governments are mostly managing the point sources in part 

because of regulation established since 1965 when the Johnson Administration created 

America‘s first national water quality standards.
1
  Eaton argues that the help of the 

federal government was critical to ―build the nation‘s sewers and wastewater treatment 

plants to prevent, remove and treat pollution, and helped the states develop water 

planning and water quality management programs.‖
2
  Today, any municipal or industrial 

wastewater treatment plant has to file a permit with a government agency and meet 

certain treatment requirements to be allowed to discharge effluent to a water body.  

Effluent can be contaminated with chemicals, bacteria, and materials that are harmful to 

humans and aquatic life.  While significant progress has been made across the country in 

reducing water pollution from point sources over the past 50 years, the nation must now 
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turn its attention addressing non-point source pollution sources which will be a major 

challenge throughout the 21
st
 century. Non-point sources are pollution sources, such as 

on-site septic systems, rainfall runoff transporting pollutants from land, and stream bank 

erosion are hard to quantify or treat.  These sources are difficult to regulate and typically 

managed through non-regulatory means, such as voluntary action.  However, voluntary 

measures may not be as effective as regulations.  Even when people use ―best 

management practices‖ (BMPs), these strategies are typically technology based 

management strategies, not water quality based strategies.  In the absence of another 

option, these efforts will remain the only viable action that can be supported.  Johnson‘s 

administration recognized the challenge, as  

non-point sources have created a continuing challenge as natural processes alone 

or in combination with revised land management can lead to circumstances were 

water bodies can be classified as impaired even though the people who live and 

work in the region use best available technologies to prevent, control and treat 

water pollution.
 3

     

The Leon River is caught in this dilemma.  The Leon River and its tributaries are 

subject to contributions of bacteria from both point and non-point sources.  Its point 

sources, such as its wastewater treatment plants, which have the potential to discharge 

untreated raw sewage under certain conditions, were regulated and discharging according 

to permits.  The watershed has substantial wildlife, livestock, domestic pets, and 

agricultural production, not all of which are regulated.  Bacteria of concern in freshwater 

streams are those of warm-blooded animals discharged into the environment through 

fecal matter.    Texas water quality standards call for ambient conditions within the river 

to maintain bacteria concentrations at or below levels that protect people when swimming 

or fishing.  Current point sources discharges limits are not restrictive enough to guarantee 

that most water quality levels will be met by regulatory permit alone.  Operators of 
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regulated facilities (point sources) treat to advanced levels or do not discharge at all; at 

some point it is not easy to do more than the discharge standard.  Non-point sources, such 

as runoff from pastures, are not regulated.  It is hard to regulate them and rural residents 

do not believe that there exists harm or risk that could justify such regulations.  Even if 

farmers and ranchers did want to address non-point sources, volunteer measures are 

costly and would affect their business.   

The central challenge facing the Leon River watershed, and watersheds like it 

across the nation, is finding an acceptable balance economic, social and environmental 

between requiring more stringent point source controls and the implementation of 

voluntary non-point source best management strategies.  Because the major source of 

pollution in the Leon River is non-point sources, one of the most effective methods to 

address pollution is to promote voluntary measures since regulation may not be an option.  

This dissertation argues that voluntary measures work only if those who must take action 

support the action.  Thus, it is critical to learn what people are willing to do and support it 

to promote the public good (swimmable streams).  The strategy of any government effort 

should be to complement regulatory actions with an effective public process to learn what 

people will do and develop a plan that provides incentives to support it, such as market 

incentives.  

How to work towards a common goal is difficult, as Nobel Laureate Kenneth 

Arrow states that a society is challenged with balancing a limited supply of societal, 

natural, and technological resources to achieve common goals, so a system is needed to 

manage the competition for these resources.
4
   Market systems fail because it is hard to 

know the impact of an individual‘s actions on society; the ―social good‖ is not easily 

revealed; and total cooperation is not possible.
5
  The lack of a perfect price system will 

require ―a feeling of responsibility for the effect of one‘s actions on others‖ to achieve a 
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prosperous society, something that government should provide.
6
  Arrows‘ believes that 

limited resources, uncertainty, and disagreement can be managed through a flexible 

decision-making framework protecting individual interests, so long as individuals act 

responsibility when the effect on others is understood.  Although there is no method of 

voting to select an optimal rules to meet all interests among all parties, we can incentivize 

voluntary actions to meet the interests of many, which may contribute to the common 

good.   

Arrow‘s argument implies that it is important to education people about the 

common good as well as giving them total control of their actions.  According to 

Habermas, stakeholders can only make meaningful contributions when they are actually 

―capable of protecting their interests while also being capable of contributing to the 

definition of the collective will…in social interaction among individuals engaging in 

political life‖
 7

  This means that individuals should have an opportunity to understand 

their physical world, societal norms, and individual concerns, so they may effectively 

contribute to real decision making through a collaborative process.  Habermas argues that 

meaningful contributions during decision making, given this knowledge, can lead to the 

most valid judgments possible that protect individual interests, a realization of 

sovereignty as it allows the populous to evaluate, discuss, judge, and establish policies for 

themselves.
8
  As a result, for the public to learn about the common good, not only must 

they participate in making decisions, but they will have to be educated. 

One way to educate the public and contribute to action is to have stakeholders 

collaborate in a public process to understand the public good.  Democratic society in the 

US is based on traditions of societal collaboration, where the rules governing society are 

legitimate only through consent of society.  As stated in the 18
th

 century by Rousseau, 

one of the first promoters of government by the people, is that it is not enough to 
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understand the common good (the General Will by Rousseau), but it must also be willed 

by all the community to be applied to all.
9
  His concept of the General Will requires 

participation of every citizen in making the law in a free and equal basis with all other 

citizens.  Citizens learn about democracy and society through collaboration during a 

public process.  For this reason it is important for all to have access to a public process 

with opportunities for collaboration with other stakeholders.  

Voluntary action is likely the only way to motivate progress on issues that cannot 

be regulated or where there is no market based solutions because people cannot be forced 

to act against their will if they see no benefit.  However, when deciding how to contribute 

to the general will there is likely to be conflict.  Montesquieu stated in the Spirit of Laws 

that ―liberty can consist only in the power of doing what we ought to will, and in not 

being constrained to do what we ought not to will.‖
10

  Thus, the modes and degree to 

which people contribute and how it affects the people‘s liberty to act is where conflict 

resides.  As people and governments are thrust into conflict, if participation is to be a 

device to resolve conflict, governments must make participation meaningful, common 

goals must be found, and adverse consequences to peoples‘ interests should be avoided.   

Public involvement during the process of establishing environmental policy will 

be critical as a way to achieve ―good‖ government policy.  Environmental conflicts often 

face process barriers that impede success, such as inadequate access, intimidation, 

competing interests, limited accountability, and scientific mistrust (overwhelming data, 

validity limits, uncertainty, etc.).
11

  This dissertation developed process enhancements to 

overcome these barriers based on five public participation principles.  This research has 

tested whether specific enhancements can improve the quality of a public process and 

achieve desired process outcomes, such as resolved conflicts, saved time and resources, 

and satisfied stakeholders.  This dissertation reports on quasi-experiments with 
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stakeholders making actual environmental decisions in venues ranging from small tests-

of-concept in a laboratory to large-scale international cases.  The performance measures 

include evaluation of interim process quality measures and observation of final process 

outcomes.  Table 1 lists the principles, barriers, enhancements, and quality measures.   

The main case study of this dissertation is a non-point source water quality 

improvement project for the Leon River watershed in Central Texas.  A before-and-after 

test demonstrated that it is possible to enhance the quality of a public process, and that 

such results have parallels in other test cases.  This improvement can occur even if 

participants cannot change the complexity of environment, the identity of those involved, 

or the uncertainties.  The five enhancements (representation, film, narratives, 

deliberative decision making, and decision support) discussed in this dissertation improve 

public participation processes because they result in better outcomes (resolved conflict, 

faster progress, and higher stakeholder satisfaction).  Agencies involved in public 

processes can benefit from enhancing their public processes through five public 

participation principles:  inclusive participation, open communication, deep 

understanding, meaningful contribution, and informative science.   

This dissertation seeks to operationalize these enhancements so that mediators, 

engineers, government agencies, and stakeholders can improve public processes that 

address environmental policy.  This summary chapter discusses key findings with respect 

to each enhancement.  The remaining chapters provide background information on public 

participation, the method developed for each enhancement, along with a discussion of 

performance and results.  
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ACHIEVING HARMONY 

While many governments believe it is possible to protect the environment, 

administer natural resources, and safeguard human health, they recognize it is a challenge 

to achieve harmony on consensus of action, efficiency or resources, and satisfaction of 

those affected by the action.  Governments often promote processes that bring together 

people, sometimes called ―stakeholders,‖ who may have an interest in, authority over, or 

be affected by decisions taken to manage the environment.  The common assumption is 

that if the ―public‖ can somehow ―participate‖ in the policy-making process, there will be 

opportunities for resolving or avoiding conflicts.  It is often unknown whether civil 

servants, technical consultants, decision makers, or stakeholders can develop fair 

solutions and achieve what the ―public‖ wants.  A public process dealing with 

environmental issues may utilize any number of methods and techniques.  The challenge 

for any public process is how to best encourage individuals and governments to cooperate 

to prevent or resolve problems that could lead to conflict.   

A recent report by a non-profit agency that supports government efficiency has 

argued for a shift from ―informing‖ the public to ―engaging‖ them in the decision-making 

process, calling for a more deliberative public processes.
12

  It recommended that public 

participation seek to understand stakeholder interests and allow them to contribute in 

making decisions.  Public communication to involve stakeholders has many names, such 

as ―public outreach,‖ ―conflict resolution,‖ ―consensus building,‖ ―dispute resolution,‖ 

―public stakeholder process,‖ ―public process,‖ ―public participation,‖ to name a few.  

These forms of communication seek to achieve public agreements over policy among 

stakeholders; this dissertation will use ―public process‖ as a generic term.  

Why then do governmental representatives who seek to be ―engaging‖ by 

soliciting advice from businesses, organizations, citizens, and experts encounter hurdles 
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in their efforts to meet the expectation of stakeholders?  Engaging the public is not an 

easy task.  There are many barriers to success.  There are many circumstances where 

there are so many parties to a conflict it is a challenge even to conduct meetings, organize 

advice, and or disseminate information.  Even a well intentioned and patient government 

official may not be able to understand all stakeholder interests, balance priorities, allocate 

resources, share information, or select rules to improve the lot of each stakeholder.  

Stakeholders may perceive that governmental representatives are neither neutral nor fair.  

Traditional so-called public ―outreach‖ by governmental staff holding public meetings at 

which members of the public can comment on a proposed action (hereafter termed as 

traditional outreach),  may not allow affected stakeholders to participate in the decision-

making process as much as stakeholders might wish.   

Although it may cost a lot of money to conduct a series of public meetings to 

receive comments, such traditional outreach may produce vague rules that do not resolve 

conflict or solve environmental issues.
13

  As a result, traditional outreach may not 

guarantee that an outcome will satisfy some, any, or all affected parties.  Traditional 

outreach can also collapse and never resolve a conflict.  If stakeholders could be 

―harmed‖ by a government action, some stakeholders may choose to circumvent 

outreach.  When an outcome is uncertain and the risk of loss is substantial, interests 

groups with money and influence may seek to resolve their grievance directly through 

legislative, administrative, and judicial processes at local, state, regional, and federal 

levels, rather than through public discussions.  Chapter 2 defines some of the challenges 

involving stakeholders in government decisions via government institutions and 

traditional outreach. 

This dissertation tests the proposition that consensus among stakeholders can be 

reached through public processes even in the midst of poor access, tense communication, 
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misunderstood interests, blocked collaboration, and scientific uncertainty.  This notion is 

not new, as there are many fields with methods associated with ―dispute resolution,‖ or 

the study and practice of resolving social, environmental, and economic problems related 

to environment.
14

  Several institutions disseminate information on voluntary resolution to 

complex environmental problems.
15

  Professionals involved with public processes have 

developed tools that deal with participation challenges.
16

  For example, Fisher and Ury 

argue in their book ―Getting to Yes: Negotiating Agreement Without Giving In‖ that 

better outcomes can be achieved by a separation of people from the problem, a focus on 

interests not positions, generation of a variety of options, and results based on objective 

standards.
17

  The U.S. Environmental Protection Agency (EPA) argues for processes that 

address disputes among people, promote understanding of human needs, reduce pressure 

to select a single solution, establish fair criteria for making decisions, and encourage 

thinking creatively.  Such a process would overcome barriers to addressing 

environmental problems.  EPA encourages consideration of these characteristics in 

arbitration and mediation to resolve enforcement cases more efficiently than traditional 

enforcement via judicial consent decrees or consent agreements ordered by administrative 

law judges.
18

  One goal of this dissertation is to sort through the multiple theories, 

methods, and research findings from various disciplines to suggest a set of tools to 

support practitioners and policy makers seeking to resolve voluntarily complex and multi 

party environmental issues.
19

   

Why are some collaborative efforts more successful than others?  Successful 

results may reflect the ―process‖ itself, or even the parties in conflict.  For example, open 

communication, public involvement at early stages, agency culture and organization, 

leadership, technical and financial resources,  number of affected interests, issue frames, 

level of scientific certainty, decision-making procedures, or mediator skills may affect 
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process measures and success outcomes.
20

  This dissertation seeks to contribute to the 

evaluation agenda of collaborative processes by building theory and learning from 

performance to address important issues posed by O‘Leary and Bingham:
 21

 

 What strategies for incorporating technical information into public processes are 

most effective for participants? 

 How can claims about program efficiency, effectiveness, satisfaction, and 

durability of outcomes be evaluated? 

 What attributes of a collaborative process enhance or impede effectiveness?  

 What can provide practice-related evaluative information to practitioners and 

program officials? 

CASE STUDIES 

This dissertation reports results from experimental trials (treatment/control 

comparisons) using five public process enhancements designed to enhance the quality of 

participation and improve outcomes.  In these case studies real stakeholders developed, 

implemented, and tested alternative dispute resolution, film, narratology, and decision 

support process enhancements within a public process.  In each case there had been years 

of experience where water management institutions had conveyed public meetings, the 

traditional outreach method or control case.  This dissertation used enhanced public 

processes as a treatment case to assess a relative participation improvement.  The 

enhancements, as a set, could then be evaluated on how well outcomes improved 

(reduced conflict, increased stakeholder satisfaction, and reduced timelines).  

Observations and interviews also provided insight on how an enhancement overcame a 

process barrier.    In some cases a set of quality measures based on surveys measured the 

relative performance of each enhancement.   
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A pilot set of case studies prior to the Leon River case study were valuable in that 

they provided environments for testing the various process enhancements (Appendix A 

provides a description of these four case studies).  Tests over water availability within a 

small geographic area having a small number of participants showed the narrative 

technique was successful in capturing interest.  Edited film, when presented to that 

audience, successfully reduced intimidation during speech.  Decision support harnessed 

real-time encouraged stakeholders to make their own decisions.  A regional case over 

surface water allocation demonstrated that the narrative elicitation process and film 

editing to capture interest could be operationalized and taught to students with a modest 

amount of training.  A case in Central Texas demonstrated that these enhancements could 

be scaled up.  The case study showed narratives were useful for listening to interests, 

metrics related to interests could be developed to evaluate alternatives, and that decision 

could be made through dialogue without the need for voting to resolve conflicts.  Finally, 

a case study in a cross-border environmental case shows some of these methods could be 

used across sovereign jurisdiction with distinct cultures, environmental conditions, and 

rules.  

The Leon River Watershed Protection Plan, the fifth case study, is used 

throughout this dissertation for a parallel discussion of challenges faced in a public 

process and how public process enhancements can be implemented to strengthen local 

support for environmental projects that improve river water quality.  The Federal Clean 

Water Act (CWA) regulates the discharges of pollutants into US waters and regulates 

quality standards for surface waters to assure regions like this in the US remain safe for a 

variety of uses.
22

  For contact recreation (swimming) the current standard is 126 colony 

forming units (cfu) of E. coli bacteria in 100 milliliters of water (126 cfu/100 mL).  Each 

state is required to identify waters for which the effluent limitations of controlled point 
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sources (e.g., wastewater treatment plants) are not sufficient to meet ambient water 

quality standard and to establish a priority ranking for such waters.
23

     Waters that are 

not compliant are placed on the CWA 303(d) listing of impaired waters.  Once on the list, 

the CWA requires the calculation of a total maximum daily load (TMDL) for non-

compliant pollutants to meet the applicable water quality standards.  This in a sense is a 

pollution load budget that specifies the amount of pollutant that can be discharged into a 

receiving stream and still be compliant with the water quality standard.  Once the 

pollutant is identified, the state must estimate the waterbody‘s total  assimilative capacity, 

the pollution from all sources to the waterbody, the allowable pollution load, and an 

allocation (with a margin of safety) of the allowable pollution among the different 

pollution sources in a manner that water quality standards are achieved.
24

  The state shall 

prepare a list of projects, regulations, and activities that will meet the TMDL, known as 

an implementation plan or I-Plan.  The general steps for the TMDL and I-Plan are to 

identify the pollutant sources; estimate the load reductions needed; describe management 

strategies; estimate costs and needed resources; develop educational components; 

develop implementation schedules; describe interim milestones; and develop a 

monitoring program to evaluate effectiveness of implementation measured against the 

established criteria.
25

   

The Leon River was initially placed on the State of Texas‘ Clean Water Act 

Section 303(d) List in 2000 for bacteria levels that ―sometimes exceed water quality 

standards,‖
26

 which signifies a gastrointestinal illness risk to bathers.
27

  In response to 

non-attainment of Texas state water quality standards, the Texas Commission on 

Environmental Quality (TCEQ) in 2002 set out to develop rules with public advice for 

limiting the bacteria in the Leon River.
28

  When stakeholders decided they did not concur 

with the results of the TMDL public process, they cooperated with the Brazos River 
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Authority (BRA) to obtain grant funds to support preparation of a watershed protection 

plan (WPP) to improve water quality.   

A WPP is similar in intent to the TMDL with its corresponding I-Plan.  The 

principles of the two are the same: involve stakeholders in developing a plan to improve 

water quality.  The WPP approach is similar in that it brings stakeholders together in a 

watershed planning process that ―works within a series of cooperative, iterative steps to 

characterize existing conditions, identify and prioritize problems, define management 

objectives, develop protection or remediation strategies, and implement and adapt 

selected actions as necessary.‖
29

  Both process typically use EPA‘s nine key elements as 

guide to establish the plan.  The nine key elements demonstrate to EPA that 

implementation efforts will succeed in attaining water quality standards.  These elements 

include watershed characterization, source assessment, load allocation, project 

development, prioritization, effectiveness of projects, milestones establishment, technical 

and financial assistance needed, education components, schedule of project 

implementation, costs, water quality monitoring, and evaluation of progress.  EPA does 

not formally approve a WPP; however, if a plan address the nine elements they are more 

likely to be eligible for EPA grant funds to support projects listed in the WPP.  EPA 

encourages that stakeholders consider coordination with other federal, state, tribal, and 

local planning efforts occurring simultaneously and even integrate other plans into the 

WPP through stakeholder participation, data sharing, and implementation of management 

measures.   

Although the TMDL/I-Plan and WPP have some subtle differences, it may not be 

perceivable by the average stakeholder.  WPPs are more holistic and provide flexible 

strategies, which can be adjusted during management cycles to address not only the 

sources and causes of waterbody impairments, but also pollutants and sources of 
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pollutants that need to be addressed to ensure the long-term health of the watershed.  The 

WPP geographically addresses the entire watershed rather than a specific river segment.  

One main difference between the TMDL/I-Plan and the WPP is that the former is 

approved by EPA while the latter receives EPA comments, which gives a different 

perspective in who is in ultimate control of the plan (discussed in Chapter 3).  Another 

difference is that the TMDL has a regulatory perspective over point sources while the 

WPP is for guidance on how to address non-point sources.  The reality is that most 

watersheds contain both point and non-point sources where either a TMDL/I-Plan or 

WPP could be used.  The TMDL objective is more to allocate allowable loads among 

―regulated‖ point sources and establish regulatory control actions to achieve water quality 

standards, in other words permit modifications.  It is not a new set of rules over point 

sources beyond current EPA discharge permits and does not give the federal government 

authority over non-point sources.  In fact, EPA could choose to modify point source 

permits through the regular permit renewal process without a TMDL.  Interestingly, the 

WPP is not intended to be a regulatory instrument at all and is only for guidance.  Given 

the TMDL\I-plan does not produce new regulations it makes it roughly the same as the 

WPP in that it is a guidance document to enhance water quality by implementing projects 

that address point through existing permits and non-point sources through voluntary 

measures.  As a result, for this dissertation the differences are not significant enough to 

draw distinction from a stakeholder perspective.   

In the Leon River case, the separated TMDL outreach effort and the WPP process 

allowed for a rare stakeholder input quasi-experiment:  two separate government public 

processes, both seeking to gain stakeholder support in efforts to reduce the concentration 

of bacteria in the Leon River.  The TCEQ‘s TMDL followed EPA guidelines for public 

meetings and the public outreach process.  The WPP consultant used the five public 
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process enhancements documented as part of this dissertation.  The public process for 

development of the Leon River WPP came at an opportune time, as most methods were 

fairly mature in their development and the project presented an opportunity for 

implementation of all process enhancements at full scale.  This unique turn of events 

made it possible to evaluate the relative performance of a traditional public outreach 

versus a process with the five enhancements; many of the same stakeholders participating 

in both processes.  The policy goal for both processes was to arrive at a stakeholder-

supported bacteria reduction target.  The five enhancements defined how to conduct a 

public process:  provide access using useful science to understand outcomes, minimize 

speech intimidation, negotiate based on interests, and have no interest group coerce 

another.  Chapters 3 and 4 report the findings of this case study.   

FINDINGS HIGHLIGHT 

The dissertation goal sought to develop and test public process enhancements 

(tools, methods, strategies, and approaches) based on suggested participation principles to 

avoid barriers, use comparative cases to measure process quality, and improve outcomes.  

All these enhancements are within the control of those administering a process: inclusive 

participation (providing broad process access to all affected); open communication 

(establishing a free speech environment for dialogue); deep understanding (listening to 

understand interests); meaningful contribution (to involve all stakeholders in deliberative 

decision making); and informative science (making effective use of science).  Each 

succeeding enhancement builds upon the previous step.  A successful public process first 

provides broad access to those affected by a policy.  Those attending should then be 

allowed to speak freely so all comments and ideas and be heard.  Facilitators should 

engage interested stakeholders to identify their interests driving positions on a policy.  
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Stakeholders can formulate solutions and make final decisions rather than providing 

comments only.  Stakeholders should also have the best available science where they can 

compute metrics that better determine the influence of an environmental policy on their 

daily lives. This dissertation‘s null hypothesis is that if all these elements are in place, 

this type of public process has a higher potential for success than traditional processes.  

The following highlights the comparative evaluation illustrating that it is possible to 

reduce barriers found during deliberations, enhance the quality of participation, and 

improve outcomes when any of the five process enhancements are implemented in a 

public processes.   

Inclusive Participation 

Inclusive participation, the first principle, involved stakeholder access, so any 

interested party can contribute to the decision-making process.  The term inclusive refers 

to a process where any group of stakeholders can access information and express 

preferences.  Any party that may be affected by a policy can learn of the policy 

implications and voice opinions on policy outcomes.  Without access stakeholders 

affected by the policy could not be able to represent their interests, the first process 

barrier.  Partial inclusion of stakeholders can lead to real or perceived environmental 

injustice, outcome delays, process circumvention, prolonged conflict, or opportunity 

costs from delay. Environmental injustice is of particular concern because it is a situation 

where a group of people is not allowed to contribute to making decisions, resulting in no 

options to prevent suffering from actions beyond their control.     

Practitioners have advocated for participation by the broadest groups of 

stakeholders as part of a successful TMDL process.
30

  Government agencies often seek 

comments from parties affected by an environmental policy, so as to enforce policies 



 17 

supportable by and legitimate to the public.  However, communication becomes more 

difficult as stakeholder numbers increase.  A larger number of individuals lowers the 

opportunity to speak and contribute.  Reaching out to a large number of stakeholders also 

increases meeting logistics, agency expenses, and decision time frames.  There is a 

potential for excluded stakeholders to find other instruments or venues to protect their 

interests, possibly at high opportunity cost to many, not to mention the potential that the 

circumvention may unravel efforts of participating stakeholders.  Therefore, the 

performance of any public process should be evaluated on its accessibility to the public, 

which can include metrics such meeting accessibility, diversity of stakeholders, and 

stakeholder attrition.   

Outreach based on public meetings allowing comments may not provide 

stakeholders sufficient access.  In the Leon River TMDL there were eight town hall 

meetings over four years, with only five meetings held within the river basin itself.  A 21-

member steering committee was established.  However, more than half of the steering 

committee did not live in the watershed and the majority would not be directly affected 

by the TMDL.  One stakeholder commented that the steering committee was not diverse 

enough to represent the various interests of the watershed.  Stakeholders commented they 

would have benefited from more meetings, dialogue, and opportunity to contribute to 

making decisions.  As a result, some stakeholders sought to shape the TMDL via 

alternative policy venues with the Commissioner of the Texas Department of Agriculture 

and the Texas State Legislature.   

Lack of access can be avoided by giving stakeholders voice with representation 

through a decision-making hierarchy offering different types of meetings levels (e.g., 

focus groups and town hall meetings).  It is possible to structure a public process that 

permits stakeholders to participate voluntarily at self-chosen intensity levels.  The Leon 



 18 

River WPP sought to provide broader access to increase the diversity of stakeholders 

involved in making decisions, thereby reducing the potential for stakeholders to 

circumvent the process or seek to litigate the results in other administrative, judicial, or 

legislative venue. This dissertation tests whether a feedback process with venues for 

meaningful dialogue among representatives and stakeholders can facilitate decision 

making by a larger public audience.     

The WPP combined town hall meetings, focus groups, working committees, and a 

technical advisory group to provide feedback loops among representatives, stakeholders, 

and a larger audience at town hall meetings; in each meeting environment people could 

make comments, statements, and ask questions.  Stakeholders who wanted to be more 

engaged formed focus groups based on a common business characteristic (e.g., farmers, 

ranchers, county officials, municipal leaders, dairymen, or residents).  At the focus group 

level there was the opportunity for in-depth dialogue about issues important to the group.  

Each group selected a representative; the set of representatives became a working 

committee to discuss resolution of all potential issues.  Technical committee members—

subject experts who did not live within the basin—provided guidance on pollutant control 

methods, funding, or policy.  As a result, the nested meeting and representatives allowed 

stakeholders a chance to discuss, comment, and suggest changes to the WPP at all 

meeting levels.     

The Leon River Project demonstrated flexibility, provided more access, and 

generated broader stakeholder diversity.  Results suggest that a town hall meeting is 

acceptable for those who wish to only gather information or make comments, but it is a 

poor venue for participation.  A public meeting may be acceptable to stakeholders in the 

event any decisions have no consequences to his or her interests.  However, if this is the 

only type of meeting and a member of the audience perceives possible adverse 
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consequences to his or her interests, then that person may not be satisfied with the level 

of participation because there is no means to participate.  Focus groups provided for a 

greater level of participation, allowing interaction and reporting of preferences.  

Stakeholders of similar interests can gather and discuss policy and exchange ideas.  The 

focus group meetings conducted as part of this dissertation showed that many 

stakeholders had similar interests.  Many stakeholders reported that they were 

comfortable at the focus group level of participation because they were among their peers 

and could more effectively express their interests and preferred outcomes.  Although 

many stakeholders wanted deeper involvement, few stakeholders wanted to be designated 

as a ―representative‖ because of fear of intimidation by the others as well as a perception 

that they might lack knowledge or speaking ability compared to others.  Focus group 

members did report comfort with a chosen representative when that person had a long 

history in the area, was seen as leader, had experience on issues, and was well spoken.  In 

general, a representative approach was found to be conducive for exchanging 

information, discussing ideas, and negotiating.   

Case studies used in this dissertation show that it may not be necessary to make 

room for everyone at the decision-making table because stakeholders wish to participate 

at different levels.  The spectrum of participation can range from seeking information 

(appropriate when stakeholders mostly support a policy‘s outcome) to direct decision 

making (for persons who want to influence the policy).  Stakeholders did not express 

regret for selection of a representative who serves as a spokesperson at meetings, and 

then reports back to the focus group or town hall audience to further discuss the proposed 

policy and assess consensus.  It was this feedback that broadened access for the focus 

group and also the audience, allowing access to the decision-making process for a large 

number of people.  Different types of meetings allow stakeholders the freedom to 
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participate at their preferred level.  Large and infrequent meetings distant from the 

geographic center of the project area may be accessible to outside experts.  However, if 

the goal is to allow local persons who could be harmed by an outcome to participate, then 

small meetings throughout the project area would be an improvement.  Venues, such as 

town hall meetings would allow any stakeholder to discuss options, judge alternatives, 

and express opinions.   Negotiations may be more effective if the participants are limited 

to a small group of representatives from diverse sectors of society affected by the policy, 

such as citizens, businesses, and local government.  When a negotiator is perceived as a 

representative of a particular interest group, is competent on the issues, and has 

negotiation skills, stakeholders may feel more comfortable that group interests will be 

protected.   

Open Communication 

Open communication with stakeholders during informal or formal public 

meetings, the second principle, allows productive dialogue by reducing intimidation risk.  

Dialogue in a free speech environment allows stakeholder perspectives to be heard fully, 

equally, and clearly.  The second process barrier is that stakeholders with much at stake 

can be intimidated during public meetings by strong emotions, persons perceived to be 

influential, or large audiences.  Intimidation may make it difficult for people to articulate 

their ideas or preclude some stakeholders from speaking at all.  Strong emotions from one 

party (e.g., anger and sadness) can inadvertently intimidate other parties.  Some groups 

have an unequal balance of power in society and on some stakeholders.  Having a room 

full of people who represent powerful interests also can be intimidating, especially if they 

express strong emotions.  Some people are psychologically intimidated when speaking in 

public.   
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Persons who make comments at town hall meetings hosted by TCEQ appeared to 

be ―uneasy‖ or even ―angry‖ because consequences of TMDL controls on land use could 

affect their livelihood.  Some participants reported they were angered because they were 

unjustly targeted as ‗polluters.‘  Other participants felt frustration because other 

‗polluters‘ were not targeted, (i.e., finger pointing and blame).  Other participants 

expressed ‗frustration‘ because they felt they were not adequately involved.  A couple of 

stakeholders reported they were intimidated during the TMDL process by angry 

stakeholders and prominent members of society, such as wealthy powerful families, a 

state senator, and association representatives.  For these reasons, and because of large 

audiences, some stakeholders felt anxiety and intimidation during their speeches; some 

chose not to speak at meetings.   

Coercion was not a major factor during the WPP because of the effort to report 

stakeholder individual views on video.  This dissertation tests whether film can be used as 

a medium to enhance communication by reducing intimidation, thereby clarifying speech, 

engaging the required audience, and assuring that people‘s ideas can be heard.  The Leon 

River WPP shot video of stakeholders answering semi-structured interview questions.  

The recorded video was then edited based on a narrative framework (discussed in the 

next subsection).  It was then reviewed by the interviewee for accuracy of meaning and 

intent.  The final videos were then shown in public meetings as a substitute for a 

stakeholder‘s live speech.  Each stakeholder was allowed to comment on the video and 

answer questions from other stakeholders.   

Film proved to be a speech environment free of intimidation, so stakeholders 

could speak freely and have an opportunity to be truly and clearly heard.  Each party 

heard the interests of other participants.  Stakeholders were less intimidated when able to 

express themselves in private.  Stakeholders were quite comfortable on camera and 
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reported that they could still freely express themselves on topics of interests.  The 

comfortable and isolated setting typically resulted in stakeholders speaking in a pleasant 

mood.  When shown to other stakeholders, these comments seemed to also put the 

audience in pleasant mood, generally making the audience receptive to listening to a 

stakeholder‘s speech.  There was no case where speakers or listener reported 

intimidation.  All dialogue at the meeting after each narrative was cordial yet inquisitive.  

Representatives from other stakeholders groups were very interested in seeing other 

narratives.  Actually, all participants watched intently.   

Films, when captured, edited, and shown to others, technically remove the 

mechanism for intimidation that could be imposed on speakers during discussions.  This 

also means that intimidation from artificial limits on speech induced by the more 

powerful participants is avoided.  The audience is also completely removed.  Film is an 

instrument that protects a stakeholder from intimidation by permanently capturing 

narrative perspectives under a stakeholder‘s selected settings with no other stakeholders 

present to cause intimidation (e.g., the comfort of their own home).  A key finding is that 

film can disconnect a stakeholder in time and space from a setting that has the potential to 

expose them to strong emotions, powerful people, or audiences.  The captured statements 

in a pleasant mood on film allow a reproducible narrative that can be displayed to other 

stakeholders, which is impossible to influence.  The pleasant setting removes anger, 

which can easily escalate in a public meeting among members.   

The results of this dissertation show that it is possible to reduce intimidation.  

Control of the environment proved to be very important.  To reduce intimidation, it is 

recommended that facilitators separately meet with focus groups composed of members 

who have similar interests or conduct individual interviews.  It is also recommended that 

meetings be recorded to capture dialogue as spoken text.  Recordings are also needed to 
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later eliminate, rearrange, and clean up statements when producing concise narratives.  If 

film-editing is not feasible, summary statements or tables could be developed from audio 

recordings or detailed notes.  The goal is to produce material that conveys stakeholder(s) 

interests that is fixed and equal before it is presented to a whole audience.  If film is used, 

there is the added benefit of presenting interviews with individuals having positive 

demeanors.  The positive demeanors, concise statements, and stories with meaning make 

for a high likelihood that stakeholders will be heard.  Having equal and truthful 

communication, the groups were found to be more engaged in dialogue about how to 

address issues.   

Deep Understanding 

One of the most important parts of a stakeholder process was proving that 

stakeholder views were understood.  The less a stakeholder was understood, the less 

satisfied she or he would be with the process, and the less likely would they support a 

policy.  Without an understanding of individual interests, participants may just re-state 

positions, leading to communication gridlock, a second process barrier.  Parties that face 

a loss of time and valuable resources may consider litigation for settling a dispute if there 

is no prospect for voluntary agreement.  Some parties may exit negotiations because they 

may benefit from keeping the status quo.  Others may see that their position will not 

prevail and see no point in the pretense of negation, only to be humiliated at the end.  

How to develop a deep understanding of stakeholder interests to avoid communication 

gridlock over positions is the third principle addressed in this dissertation.   

TMDL stakeholders and the government found themselves in gridlock over how 

to set bacteria reduction goals in the watershed.  TCEQ conducted five public/stakeholder 

meetings to present an overview of the project, summarize historical data, and present a 
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draft TMDL model, and to facilitate a public consensus.  TCEQ reports that meetings 

―received a great deal of involvement and comment from the stakeholders.‖
 31

  

Facilitators made technical presentations and allowed time to answer questions.  Town 

hall meetings allowed some stakeholders a few minutes per turn to make comments, 

where TCEQ would provide a response or feedback at a subsequent meeting.  The time 

allotted was not sufficient to hear all stakeholders.  Although there was some dialogue 

during the question and answer period, TCEQ mostly responded to questions by 

stakeholders with information.  Some stakeholders commented that TCEQ could have 

engaged them more to understand how the TMDL would affect their interests, businesses, 

quality of life, or well being.  TCEQ‘s formal public outreach sought to show how water 

quality standards could be met by voluntary stakeholder actions.  However, stakeholders 

could not agree on the science about the contribution of pollutant sources.  Therefore, 

parties were at an impasse over what percentage of reduction would come from certain 

polluters or who would pay.  Stakeholders reported opinions that their concerns, interests, 

and comments were not adequately ‗understood‘ because the TMDL policy continued to 

pose consequences to their interests.  As a result, stakeholders did not support the TMDL 

in its final form.  Stakeholders never agreed to any reduction goals.  Many stakeholders 

criticized the hypothetical reduction goals TCEQ used to demonstrate that achieving 

standards was possible.  Some citizens argued that the TMDL would be harmful to their 

interests.   

Negotiating on ‗interest,‘ as opposed to positions, opens opportunities for 

consensus because stakeholders can understand why a person has a particular position 

and why other stakeholders may or may not support it.  Stakeholders may find positions 

that meet multiple interests when they can understand motivations and preferences.   
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This dissertation uses narrative as a way to gain deep understanding of interests.  

The term ―narrative‖ refers the telling of a human experience that gives a better 

understand of knowledge, concerns, identity, beliefs, perceptions, and desires.  Narratives 

can help diverse parties ―listen‖ to stakeholders because a properly told story is 

interesting, memorable, and informative.  A narrative story represents a stakeholder‘s 

interests by its focus on a person‘s prior experience, the meaning of the current condition, 

and preferences for the future.  A story can convert a set of seemingly disconnected 

events and information into meaning that exposes values and preferences, which are by 

definition interests.  As discussed in Chapter 4, a story by each stakeholder also allows a 

fair chance for all stakeholders to understand the meaning behind everyone‘s interests.   

Listening to the interests of a stakeholder is a way to understand why he or she 

would support or oppose a policy.  A contribution of this dissertation is development of a 

process enhancement based on narratives that can be used to collect consistent 

information about what is important to stakeholders.  It allows parties to understand the 

diversity of interests affected by a policy.  Negotiations based on content that reflects 

what is important to stakeholders is more likely to avoid communication gridlock because 

people are likely to be sympathetic to what directly affects people‘s lives.  This 

dissertation tests whether narratives can serve as a framework for gathering information, 

exposing the meaning of stakeholder experiences, and emphasizing the exposure of each 

person‘s interests.  ‗Narrative‘ in the context of conflict resolution is a means by which a 

stakeholder can convey meaning of policy outcomes and frame reasons for a preferred 

choice.   

Narrative produces meaning rather just information about past events.
32

  ‗Telling‘ 

a story about a human experience is more than just an account of past events because it 

can say something about human experience as it relates to society.  It produces meaning 



 26 

by ―imposing a discursive form of the events which comprises its own chronicle by 

means that are poetic in nature.‖
 33

  This dissertation defines meaning as a relationship 

between a specific event, its consequences for an individual, and any related values or 

emotions, as ―it is only in relation to a plan conceived by man that events gain 

meaning.‖
34

        

Stories proved to be a powerful device to help stakeholders develop an 

understanding of each other‘s interests and conflicts.  The WPP approach used focus 

groups with less than 10 stakeholders. Meetings lasting over three hours, which allowed 

adequate time for dialogue.  Semi-structured interviews were conducted during focus 

group meetings.  A seven-element narrative framework guided stakeholder questioning 

and responses.  By knowing the key elements of a story, interviewers framed and 

continued questions until each participant addressed each narrative element.  Most 

stakeholders commented that after their interview they felt ‗understood.‘  Narratives 

enabled the WWP stakeholders to understand the diverse interests of others, which 

reduced arguments over positional stances and communication gridlock.  The common 

narrative elements and equally allotted time produced a sense of equality among 

participants, as each person reported that they all felt they were given equal amount of 

time and freedom to express their views. 

One key finding is that there are typically two types of stories for stakeholders 

dealing with environmental policy.  The first type can be called ‗good to bad,‘ where 

someone went from a state where he/she was comfortable to one that was not desired; 

therefore, the desire was to improve their state.  The other story type is ‗bad to good,‘ 

where a person currently is in a good state and does not want any action to take place that 

would cause her or him to fall into an undesirable state.  The former is a story where 

action is aimed at alleviating the current state of suffering; that person is currently 
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suffering and will certainly continue to suffer if things don‘t change.  The latter is where 

action is aimed at removing the risks of degradation to a potential state of suffering; the 

person is currently content, but may suffer in the future if things change.  The difference 

is: one wishes change where the other does not.  These are the action trajectories for a 

‗hero‘ and ‗villain‘ found in classic fairy tales, so it is possible to understand the state and 

preferences of each stakeholder.  By correlating all the separate desires and actions it is 

possible to determine whether an action (policy) is supportive, obstructive, or neutral to 

another‘s desires.  Conflict is likely if someone‘s action directly causes a problem for 

someone or obstructs someone from achieving his or her desires.   

Another finding was that even when a stakeholder may not express interests 

clearly, they could make statements about experiences that could be ordered with a 

narrative.  Guided by a trained interviewer, stakeholders could make many statements 

through a recorded narrative elicitation process without worrying about story details; the 

interviewer could make sure they have all the story elements.  Editing made it is possible 

to extract the essence of their narrative from these statements into a complete story 

uncovering interests.  As a film is cleared of unwarranted statements that do not 

contribute to a story, it is more likely that the content will be heard, because people will 

not be frustrated or impatient with having to listen to someone ramble.  When six key 

stakeholders were allowed to review their edited film, not one asked for corrections.  All 

the participants reported that the edited film captured their thoughts better than what they 

could have said in an open dialogue.   

Stakeholders take positions to protect their interest.  If this landscape of interest is 

not understood, it will not be possible to understand why there is conflict over positions.  

It is possible to create policy options to reduce conflict by knowing how potential actions 

could lead to opposition oppose each other.  One recommendation is to understand the 
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interests of stakeholders before suggesting a policy.  It can be important to understand 

who is and will continue to suffer if nothing changes, versus who has the potential to 

suffer if things change.  Once policies are suggested and found to be unsatisfactory it may 

be difficult to rebuild trust and correct actions.  A second recommendation is to publish 

the stories so stakeholders can perceive that they are being heard.  A third 

recommendation is to be aware that a policy is likely to be supported so long as it 

supports stakeholder interests or, in the least does not obstruct anyone‘s interests.   

Deliberative Decision-making Process 

Deliberative decision making was used so any stakeholder could participate in 

decision making so as to make a meaningful contribution.  In this case, deliberative 

decision making is when stakeholders have real decision channels and collaboration so 

that comments, suggestions, and decisions are truly reflected in the final policy with no 

harm to their individual interests.  Deliberation also requires stakeholders to be treated 

―equitably,‖ where all have equal power in making decisions.  If all parties can reach 

agreements together through meaningful contribution rather than have one party forced to 

accept, with limited input, the mandate of another party, then cooperative parties may be 

more likely to implement the accord and avoid unsupported policies.  What is needed is 

an accountable system of making decisions that offers each party ability to express their 

views equitably and to have a real affect on decisions that affects them.  It is 

accomplished not through consensus, but rather by allowing each stakeholder group to 

decide among themselves the actions they are willing to take for a common goal with no 

influence from outside parties, which allows them to protect their interests (so long as 

they are sincere in working towards the common goal).    
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Having a role in deliberating the content of a policy with government differs from 

voting to support a policy handed down by government.  Although stakeholders may be 

invited to participate in a public meeting where they can be informed about a policy and 

even voice concerns, the fourth process barrier is when stakeholders have no real access 

to the decision-making process—when policy makers have the authority to take final 

decisions with no accountability for reflecting stakeholder input.  If all stakeholders are 

allowed to participate in making decisions, but some participants wield a greater power 

than others do, that is not equity.  Without ability to influence policy and fairness in 

making decisions, it is difficult to protect interests, leaving parties to believe participation 

is a futile exercise.  Unsupported policies are likely to occur, and there is strong reason to 

circumvent the process.  In other words, even a benevolent despot or a vote may not lead 

to outcomes that all stakeholders can embrace. 

The TMDL process required all 18 voting members of the TMDL stakeholder 

committee to arrive at full consensus to make a decision.  However, observations at 

TMDL meetings suggest that stakeholders were only given opportunities to make 

comments and ask questions.  Meetings typically informed stakeholders about progress 

on the TMDL.  Most of the comments and questions were for clarification of rules, 

science, and funding.  There was no formal decision or vote made by the stakeholders 

during the TMDL (at least no formal decision was reported throughout the TMDL 

process).  However, there was a clear decision made by the technical team that did not 

directly involve stakeholders:  setting the reduction level of bacteria sources.  The Draft 

TMDL identified 10 hypothetical scenarios to attain water quality, which called for up to 

90 percent reduction for some particular bacteria sources.  One example assumed that 

bacterial discharge reductions would be applied equally to various sources, such as 

30 percent reduction of loads from all rangeland.  Although there was a 21-member 
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stakeholder committee to serve as an advisory body to provide informal advice, concerns 

were expressed that these scenarios were developed with limited input from these 

members.  Stakeholders expressed concerns about not being involved in setting those 

values.  Stakeholders were concerned about how reductions could be accomplished, who 

would be responsible, when it could be completed, and what funding would be needed.  

The TCEQ may have missed opportunities because stakeholders would have liked to 

further engage staff about their concerns and would have liked to work together to 

develop scenarios.  Stakeholders were not satisfied to only provide individual comments 

on the final report.  As a result, the proposed reductions were not received well.  The only 

consensus reached by stakeholders was that they were not in support of the TMDL being 

proposed by TCEQ.  Some stakeholders even sought other venues to circumvent the 

process.   

This dissertation tests whether a deliberative decision-making process can assure 

stakeholders have real and equitable decision-making power, with scenarios 

collaboratively developed and sovereignty over a stakeholder‘s actions (i.e., no voting).  

The Leon River WPP allowed stakeholders to determine the kind of project they wished 

to implement and assign the amount of bacteria reduction.  The WPP did not require 

consensus or voting at all.  Rather, each stakeholder kept a right to be in total control of 

decisions that affect his or her interests.  In other words, no one stakeholder group had 

any bearing on the projects or degree of implementation of another stakeholder group.  

Each stakeholder group was a single voter onto their own, which made decision-making 

power equal.  Reductions specified by the stakeholders were reported exactly as 

recommended in the WPP report.  The Leon River WPP stakeholders had little conflict 

when deciding reduction goals, as they felt they were in control of projects that would 

affect their lives.  Under the WPP Process, there was no finger pointing or conflict over 
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what degree of implementation was appropriate; all worked to improve water quality.  

Stakeholders supported the WPP report, while the draft TMDL was postponed due to a 

lack of support. 

A key finding was that stakeholders will continue to work together as long as 

there is a transparent decision channel verifying that their efforts will affect the final 

policy.  Once there is a feeling their efforts are futile in influencing policy, there is no 

longer an incentive to participate, which can lead to participant attrition.  The degree of 

transparency is important even when the degree of decision influence is modest because 

as long as stakeholders are aware of their capacity to influence policy, they can choose to 

participate with full knowledge of any limitations.  False expectations give rise to an 

unsatisfactory process.  One recommendation is to make a process as transparent as 

possible about the reality of stakeholder decision-making power, where a higher degree 

of decision influence provides a higher incentive to participate, especially when there is 

much at stake.   

Another finding was that equality in decision-making power is not about everyone 

having a single vote or equal weight in votes, but rather that each stakeholder has 

sovereignty to decide how they will act toward individual and common goals without 

influence from another stakeholder.  A deliberative decision-making process where 

policy is crafted through collaboration and dialogue can achieve this goal.  A stakeholder 

group can express an opinion on how they will act toward a common goal.  One 

stakeholder group may commit more than another group, which may have more of an 

impact, but that group may have more resources and responsibility with greater benefits.  

Another group, with fewer resources may not benefit at all.  However, participants having 

the sole power regarding their own actions will perceive an equal decision-making 

power.  When it appears that the action of one group causes harm to another group, then 
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matters somehow have to be resolved.  Even when conflict is among many parties, 

deliberative decision should still be pursued.  If a group can work together, there are 

likely to be opportunities to discover how the actions of one group can be modified so 

damage is minimized or to find actions to mitigate the damage.  It is recommended that 

policy formulation avoid voting, and stakeholders affected by a policy should be given 

sovereign control over their actions, as long as they do not harm another group and work 

toward individual and common goals.   

Informative Science 

Development of environmental policy typically requires some scientific 

information to make judgments on alternatives and to select the best solution.  Therefore, 

a public process should be informative.  The concept of informative public process 

involves the integration of science in a decision-making process to avoid uniformed 

decisions due to a lack of trusted information.  Trust is gained when stakeholders are 

involved in generating and using the science (e.g., data and models) to develop their own 

alternatives as well as when scientific inputs/outputs are understandable.  A decision 

support systems (DSS) was used to make science informative, the fifth principle.  A DSS 

is typically an interactive computer-based system that makes data bases, models, 

input/output parameters, and decision criteria available to users for support in solving 

complex problems.  The main parts are the data, models, and graphical user interface 

(GUI).  The GUI is the key for public processes because it is the portal to scientific inputs 

and outputs, enabling stakeholders to view data, change parameters, and review outputs.  

It can be developed with collaboration from stakeholders and can be customized to show 

how alternatives might affect their interests.  Stakeholders can ―run‖ scenarios, evaluate 

outcomes, and rank alternatives rapidly.  They could weigh and accept policy when they 
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believe actions could lead to a preferred outcome.  Science has a higher potential to be 

trusted and has utility in a public process when information is developed in collaboration 

with stakeholders, made accessible to stakeholders, and related to stakeholder interests.   

Without a reasonable understanding of policy effects, decision makers could be 

forced to rely on trial and error, best guesses, or at least common denominator solutions 

(the fifth process barrier).  Such decisions may establish policies costly to stakeholders 

with consequences to the environment.  A decision-making process can also be 

complicated with myriad scientific metrics that may not relate to stakeholder interests; 

therefore, the effect of a decision on interests is unknown.  Once science is mistrusted, it 

is difficult to recover its utility in a public process and may even become a point of 

contention.  Other experts may be brought in that may have different interpretations of 

data and results.  Opposing parties armed with competing scientific results have the 

potential to confuse parties, escalate conflict, increase costs, and delay outcomes.   

The majority of comments on the TMDL report were related to the science, 

relaying concern about the data and the model‘s usefulness.  This may seem inappropriate 

because the model used by TCEQ was based on a sophisticated and vetted model, 

developed with large sets of data, updated with field sampling, and guided by numerous 

experts.  At the town hall meetings, the TCEQ explained how the well-calibrated model 

could show how different land uses and direct sources contribute to bacteria.  TCEQ was 

able to develop ten hypothetical alternatives to offer scientific proof that the model could 

be built to help understand what the main sources of bacteria are and what could be done 

to address them.  TCEQ made presentations to show that water quality could be met.  

They were seeking support of an overall reduction goal, with details to be developed 

during implementation.   
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Although the TMDL report used the best available science, the science became 

the point of attack by stakeholders.  First, stakeholders reported that the data and model 

were developed with minimal stakeholder input.  Stakeholders were concerned that it did 

not reflect what stakeholders believed was a major contributor, wildlife.  Second, 

stakeholders had no opportunity to run the model themselves.  The technical consultant 

for TCEQ did not demonstrate the model real-time nor give stakeholders control of 

setting parameters.  Scenarios showed that some stakeholders would bear the 

overwhelming majority of load reduction.  Third, with regard to metrics, the TMDL only 

used water quality at one location in the watershed.  No other socioeconomic parameters 

were provided that more closely reflect the reality of implementing alternatives.  Under 

such conditions, criticizing model validity is a logical defense mechanism, even if the 

model was likely to adequate for the purposes of the TMDL.  Many stakeholders 

commented they believed there were ―insufficient‖ data and ―too much uncertainty,‖ 

which made it ―useless‖ for making decisions.  In TCEQ‘s defense, the manner in which 

the scenarios were developed is quite common:  a scientist builds the model, selects the 

best alternatives, builds outputs, ranks outcomes, and chooses the best result.  A model is 

typically too complex for the layman to conduct this process in a public forum, as it 

typically takes too much time to allow stakeholders the forum to evaluate problems and 

find their own solutions.  Public efforts would then usually require many meetings 

stretched over months to develop several iterations.     

The WPP used the exact same model used for the TMDL with no model 

improvements.  A DSS as an overlay to the model was added, which provided 

stakeholders direct access to alternative building.  The narrative elicitation process was 

used to build custom GUIs for each stakeholder group.  Many focus groups were used to 

understand how data would need to be presented for stakeholders to have sufficient 
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information to make trade-off decisions.  The GUI was designed to allow stakeholders 

the ability to enter projects and assign the degree of effectiveness.  The DSS produced 

real-time information allowing stakeholders to simulate or test many scenarios (i.e., site 

specific actions).  Outputs included multiple water quality monitoring points, project 

costs, timelines, qualitative data, and other outputs, so results could be framed in terms of 

each stakeholder‘s interest, using each criterion for any individual‘s decision making.   

This dissertation demonstrates that stakeholders can make informed decisions 

based on the best available and trustworthy science.  Although both processes used the 

same data and model, the science was not a point of contention during the WPP.  

Stakeholders reported that it helped them arrive at decisions.  The DSS was built with 

input from stakeholders.  It allowed more control over alternatives and offered more 

metrics than the TMDL process.  This approach allowed stakeholders control over 

policies that could affect their lives.  The time to reach a decision on bacteria reductions 

was shortened even though the number of scenarios was increased.  The approach 

established trust, even with high uncertainty in outcomes and the same data and model.  

The real difference was that a DSS system was built to let stakeholders directly set the 

reduction levels while the TMDL had no such mechanism to let stakeholder set values.  

Multiple performance measures for each stakeholder yields multiple measurable results, 

as compared to the one ―standard‖ measure of success.  Stakeholders were able to move 

past the uncertainty knowing that projects would be theirs to decide and ranked based on 

relative environmental performance differences as well as some other qualitative 

parameters.   

In this study stakeholders could accept insufficient data and uncertainty, as long 

as they were ―involved‖ in the development of the data and model, so they could 

contribute to making assumptions by providing local knowledge.  Most stakeholders had 
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adequate scientific background from a previous career and past experiences.  Many 

learned to exchange ideas and contribute to the technical discussions.  Most found it 

reasonable that there could never be enough data, but expected that available data be used 

effectively.  Stakeholders were comfortable making decisions with uncertainty as long as 

they were made aware of the range of uncertainty and its implications on understanding 

policy outcomes.  To make effective use of science, it is recommended that any scientific 

effort have stakeholders involved from the beginning where they can fill data gaps, assign 

parameters, and understand limitations. 

Another finding was that stakeholders made better use of science when 

predictions were presented in terms that they could understand or in terms that mattered 

to them.  Graphics that show trade-offs among alternatives to see how a change in a 

policy parameter could affect an environmental parameter of importance were well 

received.  Stakeholders were capable and comfortable developing such performance 

measures and graphics.  By understanding what was important to a person it was possible 

to select scientific parameters that could be used as a proxy to reflect interests, often 

through a figure with a policy variable on the x-axis and a scientific variable on the y-

axis.  When scientists understand stakeholder interests, they can better prepare scientific 

graphs that better show trade-offs.  It is recommended that stakeholders be involved in 

establishing graphs and that narratives be used to understand interests.   

The last finding is that stakeholders could learn to use models to make decisions 

when they had an interface that simplifies choices and reports results quickly.  Because it 

is not realistic to train stakeholders in a short time frame how to execute sophisticated 

models, the DSS played an important role as an intermediary.  Scientists can learn key 

policy variables from the narrative elicitation process, which can then be incorporated 

into the DSS.  Stakeholders can then use the DSS to change these policy variables 
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without having to learn how to use a model.  The DSS executes the model, screens 

results, and plots relevant information within a few minutes according to the graphic 

criteria described by stakeholders.  Because policy variables were identified by 

stakeholders, it was easy for them to quickly interact with the DSS, develop alternatives, 

and review results.  It is recommended that some form of interface be developed to give 

stakeholders a simplified and accessible version of a scientific model that can quickly 

provide results.  Iterations developed directly by stakeholders are more satisfying than 

having to select from a few alternatives produced in a vacuum by scientist or policy 

analyst.  Because there is ownership of the alternatives, there is likely to be reduced 

conflict over choice and reduced time in arriving at consensus.  

DISSERTATION CHAPTERS 

The dissertation identifies five common barriers known to hinder process success; 

develops and tests public process enhancements based on suggested principles to 

overcome these barriers; and reports experimental results from using the enhancements 

on the Leon River WPP (see Table 1).  Chapter 2 provides background on environmental 

disputes, how the public came to participate in environmental policy formation, and the 

nature of major barriers each stakeholder group faces when dealing with the environment.  

The five major principles are discussed through examples involving stakeholders in the 

Leon River WPP.  Chapter 2 also describes how environmental conflict resolution 

processes evolved from its beginning in mediation to public conflict resolution and then 

to public participation in environment policy.   

Chapter 3 describes the process enhancements: representation and small group 

facilitation to provide access to stakeholders; film-editing to reduce coercion during 

speech; deliberative decision making to allow meaningful contribution; and decision 
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support to improve the usefulness of science.  Chapter 4 describes the method used for 

developing the narratives to gather insight about the nature of existing or potential 

conflict among stakeholders.  Nearly 200 interviews were conducted to refine this 

method, which was made operational and taught to students.  Students were able to learn 

the interview method and conduct the narrative analysis.  Narratives can provide a deep 

understanding of individual interests and help mediators perceive where there was room 

for agreement and points of conflict.  Results for the Leon River are discussed.  Chapter 5 

provides a summary of major findings, final conclusions, and recommendations. 
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Chapter 2:  Conflict, Environmental Disputes, and Rise of Public 

Participation 

Conflict is said to be part of human nature and it occurs in all epochs and in all 

societies, but so is the need to resolve it.
1
  Conflict arises when there are differences of 

opinions as to how something should be done.  Developing an environmental policy is a 

good example, as disagreements over resources or environmental quality can lead to 

conflict.  Indeed, some advocates argue that the environmental impact of civilization is 

approaching a state of irreversible ecological damage because policy has failed to find 

socio-economic harmony within ecological and human connectedness.
2
  When the stakes 

are high, policymakers, businesses, citizens, and organizations may seek to overcome 

challenges and resolve their differences.  Approaches for resolving environmental 

conflict fit within two general categories: collaborative and adversarial.  The courts, 

legislature and executive agencies have long been venues where parties resolve their 

differences, mostly using an adversarial approach.  A growing trend within these 

government institutions is to use a collaborative approach, sometimes called public 

processes, that directly involves the public.  Neither adversarial or collaborative are 

guaranteed to reduce disagreements, and conflicts may not be resolved, stakeholders may 

not be satisfied, and outcomes may be delayed and costly. 

One goal of this dissertation is to understand why success in public processes can 

be stymied and how to develop process enhancements to improve outcomes.  This 

chapter provides background on environmental conflict.  It discusses how adversarial 

processes have been used within the three branches of the U.S. government to address 

environmental issues and how the five barriers to resolution (as introduced in Chapter 1) 

arise.  The chapter describes the evolution of public processes and how the public came 
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to be involved in setting environmental policy.  The chapter discusses the five process 

barriers within the context of watershed planning.  The chapter concludes with the needs 

for tools and the motivation for this dissertation.  This chapter sets the background for the 

Leon River Case study.   

ENVIRONMENTAL CONFLICT DEFINED 

The notion of ―conflict‖ and how it pertains to the environment has a vast 

literature.  For example, the World Watch Institute,
3
 International Panel on Climate 

Change,
4
 USEPA, and UNESCO have published extensively on environmental 

degradation and its causes.  These agencies are concerned by the current trends of growth 

and the limited assimilative capacity of the earth, whereby if policy does not change, then 

parts of society are likely to experience hardship.  How to address these issues, such as 

water and air pollution, diminishing resources, and climate change, may pit 

environmentalists against industry, with citizens caught in the middle.  The pressing 

environmental issues and incompatibilities on how to address them is what both 

adversarial and collaborative efforts seek to resolve.   

Conflict that involves the public is a struggle resulting from an incompatibility 

among people, organizations, and countries over principles, behaviors, and goals 

observed at various levels of intensity.
5
  Conflict related to the environment is a 

―perceived‖ incompatibility of solutions based on socio-economic and environmental 

goals.  The socio-economic component is from an individual‘s desire for self-fulfillment 

(e.g., prosperity) standing at odds with societal demands (e.g., do no harm), individuals 

preferring minimal intervention (free markets) and society supporting government 

regulation.
6
  One source of environmental conflict can arise when stakeholders take sides 

between minimal market interventions versus government regulation of economic 
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activity, controlling versus sharing the environment.
7
  Environmental groups tend to 

promote regulations because they are perceived to reduce environmental damages.  

Conversely, industry suggests that strict environmental regulations hurt competitiveness 

in free markets, sighting job loss and decreased gross national product.
8
  Resolution of 

such conflicts is difficult because of perceived relationship incompatibilities between 

society and the environment.
9
    

A typical conflict scenario begins when stakeholders see a problem and early 

questions are not answered.  Over time, stakeholders consolidate their concerns. 

Resources may be committed to a formal legal, legislative, or administrative process, 

sometime leading to a circumstances where litigation is seen as the only forum for 

resolution.
10

  These battles can drag on for many years or even decades, particularly if 

experts disagree, procedures are lengthy, and agency coordination is difficult.
11

  

Stakeholders can be motivated, even in the face of such obstacles, by the success of other 

groups who changed policy and when courts change policy through agency review.
12

   

Today, many stakeholders sit at the table to formulate policy.  They face many 

obstacles in the long term because formal government processes may have limited joint 

mechanisms for making formal agreements, unequal resources to implement and enforce 

laws, and differences in culturally acceptable solutions.  Poverty, natural disasters, and 

political instability are likely to remain factors that will make it difficult to safeguard 

environmental resources, provide support to society, and establish peace.  Educating the 

public is also a challenge.  Limited resources, population growth, and high consumption 

challenge the best minds for a solution.
13

  Stakeholders‘ geographic location, limited 

access to governmental decision-makers, and meeting logistics may not allow key 

stakeholders to have adequate access to policy processes.  Powerful parties are likely to 

seek to influence dialogue, sometimes through political connections.  Multiple parties are 
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likely to have opposing interests that may never be disclosed or fully understood.  Legal, 

legislative, and administrative processes are not easy to change.  Complex scientific 

information and uncertainty may make choosing among alternatives difficult, as it may 

not be possible to identify an obvious solution from which all parties emerge better off.  

However, unless action is taken, unresolved environmental conflicts can have serious 

consequences for individuals, industry, governments, and organizations, such as the cost 

of delays, waste of investments, unhealthy environments, and ruined natural resources. 

Many of the barriers found in adversarial approaches exist in collaborative 

approaches, such as the conflict between one side advocating stringent regulatory 

measures proven to protect the environment and acceptable to environmental groups and 

citizens versus an inexpensive and effective level of regulatory flexibility acceptable to 

industry.  Some scholars believe it is possible to reduce the cost of developing, 

implementing, and enforcing solutions when groups have equal power during cooperation 

and when actions meet the objectives of each group.
14

  As indicated in Chapter 1, there 

are five barriers to resolution of such conflicts: insufficient access; intimidation; 

positional bargaining; no accountability; and scientific mistrust, can make reaching 

satisfactory outcomes difficult, even for collaborative efforts.  Public processes may be 

costly.  Participants are not always satisfied from their own efforts to comprise.  Conflicts 

postponed but not resolved may continue.  Although no one approach can resolve all 

problems, collaborative approaches can complement the established adversarial processes 

within government institutions.   

The motivation to seek a collaborative agreement is to have an outcome that is 

better than the best alternative to a negotiated agreement (BATNA).  If a group fails to 

agree and resolve a dispute on their own terms, then they may seek resolution through an 

adversarial process, knowing they are subject to a binding outcome administered by a 
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third party.  However, an adversarial approach may have formal procedures that make it 

difficult to influence the process and protect a party‘s interests.  In other words, a 

collaborative approach may have a higher level of local control than an adversarial 

process.  Thus, a stakeholder in an environmental conflict may believe their BATNA is 

an adversarial process, but there is no guarantee that an adversarial approach will be 

satisfactory because decisions are no longer in the hands of the public, may not be more 

efficient, and could be costly.  For these reasons, scholars like Fisher and Ury argue that 

―the reason you negotiate is to produce something better than the results you can obtain 

without negotiating.‖
15

     

Without a clear understanding of a party‘s BATNA, a party is simply negotiating 

blindly, may not know when to walk away from negotiations, and may not understand a 

good deal because ―developing your BATNA thus not only enables you to determine 

what is a minimally acceptable agreement, it will probably raise that minimum.‖
16

   Often 

a BATNA is an afterthought where it offers no information to reasonably gage counter 

offers, whereas a well defined, reasonable, and in-place BATNA are both strategically 

and emotional beneficial to the negotiator, and that negotiators without one are at a 

disadvantage.
17

  For example, experiments show that interpersonal effects of emotions in 

negotiations are moderated by power where those with a poor BATNA make larger 

concessions to an angry parties than to a happy one, whereas negotiators with a good 

BATNA are unaffected by a party‘s emotions.
18

   For these reasons, parties stepping 

away from a negotiation to establish environmental policy, such as in an emotional public 

process, will need to be aware of the limitation of an adversarial approach to understand 

how to achieve the best outcome.  In other words, parties need to be aware if an 

adversarial approach is a low-powered BATNA, as an opportunity to be in control of an 

outcome has the potential to produce a better outcome where there is no control.  The 
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following sections discuss the limitations of government institutions that oversee these 

adversarial approaches to address environmental conflict within their authority.  

GOVERNMENT INSTITUTIONS 

Government institutions (legislative, executive, and judicial branches of 

government) in a democracy that seeks to involve the public may not always be the most 

satisfactory or efficient at resolving conflicts.  Governments have used adversarial 

processes within the branches to develop, implement, and enforce standards and rules.  

Resolution of conflict through an adversarial approach comes through legislation 

(governing body vote), rule-making (executive order or administrative ruling), and 

litigation (judicial decision).  These actions are adversarial because it is a win-lose 

contest between advocates for a particular position—one party wins, leaving at least one 

group of advocates a loser.  This means decision making is not in the control of either 

group as it is left to the government.  Decisions in an adversarial process can turn on a 

variety of triggers, such as issue definition, access to the bureaucracy, political will, 

character and skill of political actors, policy opportunities, level of knowledge, 

interpretation of science, public opinion, and the time needed to make changes.
19

  The 

following describes policy formulation within the three branches of government and the 

difficulty for stakeholders to gain access, participate in dialogue, express interests, 

contribute to decisions, and gain information.  Table 2 provides a summary of this 

section. 

Legislation 

The legislative branch of government represents the people and adopts rules that 

affect all.  Environmental issues can be fought in legislatures, such as the U.S. Congress.  

However, formal procedures and political obstacles make it difficult to enact legislation, 
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let alone produce it with stakeholder participation.  First, legislative systems are relatively 

exclusive because legislation is drafted by legislators, with government experts 

contributing language.  Concerned parties can contact a legislator, schedule meetings, or 

write letters to suggest how bills are drafted.  Interests groups often seek to influence 

legislators on the language of bills or how to vote.  However, there is no guarantee that a 

legislator will meet with citizens or respond to letters.  The U.S. Congress does convene 

public hearings before committees to gather opinions and expert testimony.  Although 

meetings are public, testimony is by invitation only.  Witnesses are carefully pre-screened 

and approved.  Congressional staff usually prepares the hearing subject by providing 

historical materials, questions in advance, and direction on materials to provide.
20

  

Speakers are typically invited for their specific viewpoints that would support the 

argument a legislator is attempting to make, and may include elected officials, 

government administrators, company executives, non-profit directors, and specialists 

from universities or think-tanks.  The public is allowed to listen on hearings where 

security is not an issue, but public comments are usually not allowed and hearings can be 

closed to the public, depending on the sensitivity of the issue.  Speakers often time 

represent large constituencies.  Legislators make efforts to hear all voices, but there is no 

guarantee that all voices who wish to speak will find a venue to be heard.  In other words, 

a hearing is where legislators have the right to choose who gets to speak versus an open 

venue where any stakeholder has the right to speak.   

There is an inherent conflict in legislation because legislators tend to formulate 

and vote on policy based on party or local interests.  This partisanship induces an 

adversarial motive, causing legislators to take up positions on a bill and seek to win over 

votes.  Some suggest that the modern partisanship of today began in the 1970s due to a 

shift in ideological balance and a rise in polarization in Congress, which has led 
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legislators to look for ―opportunities and resources that would provide advantages at the 

expense of the opposition.‖
21

  When legislators are in conflict over a policy, they tend to 

vote along party lines, especially when considering major policy issues.
22

  This partisan 

divide among legislators has been growing wider since the 96
th

 Congress.
23

  Although the 

majority of minor legislation is passed with no vote negotiated so there is virtually 

complete consensus,
24

 prominent environmental legislation often is highly contested and 

resolved by a vote.  Voting on a bill can make legislators, thereby the people they 

represent, either winners or losers on an issue.    

Other than through elections, there is limited accountability for legislatures.  Once 

a bill completes the hearings phase within a committee, only a select few committee 

members have the power to table a bill where it will never reach a full vote.  Most bills 

never make it past committee.  The legislative process includes numerous votes, 

committee meetings, debates, and amendments, which is not fast and there are many 

opportunities for a bill to die.  While on the floor of either house, legislators deliberate on 

bills through strict protocol.  Ultimately legislators vote on bills, and citizens have no 

decision role in this process.  However, in some cases final deliberations occur in private.  

Negotiations occur in backrooms where amendments can be added or withdrawn to 

appease certain legislators to win over the needed votes to pass a bill.  Most citizens 

cannot even determine how a legislator worked to support or weaken a bill because the 

Congressional Record does not report verbatim the private debates.
25

  The only 

accountability offered to the public is the ability to elect a legislator based on the record 

of supporting or not supporting legislation, which is quite removed from the ability to 

directly influence the language of a bill.  If a bill is not passed, there is no action that can 

be taken, leaving an issue unresolved where advocates must try again or find another 
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venue.  An illustration of how difficult and time-consuming it is to enact legislation is 

civil rights legislation, which took nearly 100 years to adopt after the U.S. Civil War.
26

   

Last, legislators may not always make informed decisions.  Quite often during the 

hearing phase, witnesses present diverse viewpoints.  For example, a 2008 Senate hearing 

on pharmaceutical drugs in drinking water could not resolve the dilemma of addressing 

public fears about potential risks from unknown pollutants; the risk of human health 

effects; and what actions constitute cost-effective safeguards against known pollutants.
27

  

These types of hearings usually result in more studies, public criticism of administrators 

for not doing more, and no formal legislation intended to resolve an issue.
28

  Committee 

hearings on a topic can also go on for decades.  For example, hearings on climate change 

have heard numerous experts for years and there is no reasonable expectation of 

legislation anytime soon.   

Administrative Rules 

Legislation may not have sufficient detail to be put into practice.  Therefore, the 

Congress often gives the President the authority to write regulations explaining the 

technical, operational, and legal details necessary to implement laws.  For example, 

Congress enacted the Resource Conservation and Recovery Act in 1976, and authorized 

the USEPA to issue waste management regulations.  The USEPA is an independent 

agency within the executive branch under U.S. Code of Federal Regulations Title 40.
29

  

To administer and enforce the rules of the land, the executive office by far is the largest 

of the three branches.
30

  This expanded role poses challenges to public access, 

accountability, and science during rule-making.  Some scholars believe this size ―is too 

big and complex to facilitate the kind of face-to-face relationships upon which a 

participatory democracy depends on.‖
31
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The number of administrative agency staff and their rule-making powers attract 

congressional leaders, pressure groups, and the public.
32

  Although federal law requires 

public input, there are many reasons why interest groups do not have equal access or 

influence over rules.  Staff rule-writing is overseen by numerous administrators; 

stakeholders may have limited opportunities even for commenting on the process.  

National emergencies detract attention and reduce access to all (e.g., wars, natural 

disasters, and foreign crisis).  The numerous federal and state agencies with potentially 

overlapping jurisdiction can make working with staff inefficient or identifying 

administrators difficult.  Industry can ―capture‖ a regulatory agency so that their 

relationship leads to administrators who develop industry-favored policy at the cost of 

agency responsibilities.
33

  Therefore, the complexity and nature of the bureaucracy makes 

it difficult to gain equal access to appropriate administrators.   

Even after a rule is enacted, other administrative issues such as limited budgets, 

political agendas, and legal constraints limit accountability to assure that the rules reflect 

and meet the interests of stakeholders.  For example, minorities and low-income 

populations have few benefits from cleanups related hazardous waste sites even when 

hazardous waste sites affect them the most, ―indicating these populations are not 

benefiting equally from the Superfund program.‖
34

  Even after an executive order to 

rectify the environmental injustice, conditions seem to be worsening.
35

  It may also occur 

that an agency has neither the legal authority nor the funds to accomplish its mission.  For 

example, the Clean Water Act (CWA) gives the USEPA the mandate and authority to 

address pollutants from point sources (e.g., industrial facilities) and non-point sources 

(e.g., logging).
36

  Through the CWA, the USEPA requires states to establish plans for 

setting limits and creating programs that focus on voluntary practices for controlling 

pollution.  The USEPA is its grant program where it can provide ―incentives‖ to meet 
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standards by funding projects, activities, planning efforts, and studies.  However, state 

law is the source of regulations of non-point sources.  In other words, the 10
th

 

Amendment precludes federal regulatory enforcement of non-point sources to ensure 

compliance with the CWA because Congress has not authorized it.  Therefore, states can 

establish these limits and then ignore them.
37

     

Even if Congress grants rule-making authority to an agency of the executive 

branch, a president can weaken or strengthen agency effectiveness through the 

administrative process.
38

  The USEPA is one such agency, caught between political 

agendas since its inception.  It has had its validity of science questioned, scientific basis 

for rules changed, funding for research diminished, and researchers coerced.  These 

battles became fierce in the 1980s as environmental groups, Congress, and the public 

fiercely clashed during their opposition to much of President Reagan‘s efforts to 

dismantle the USEPA.
39

  Recently, with near unanimous consensus on climate change, 

there is political debate about the legitimacy of human causes of climate change 

(emission of green house gases from combustion of fossil fuels) and need for concern.  

The debate has become more public with recent government hearings
40

 and industry 

advocacy
41

 promoting climate change skeptics who suggest there are far too great a 

number of uncertainties and weak findings to justify ―alarm‖ or to suggest human lives 

are in danger.  There are reports that the executive branch forced the USEPA to change 

its regulatory basis for standards.
42

  The rules for approving projects have since shifted 

from cost-benefit spending (potential benefits had to outweigh costs and rules should 

have maximum net benefits to society) to multi-criteria standards that included equity and 

effectiveness performance measures.
43

  Some advocates have accused the George W. 

Bush administration of asking scientists to change scientific studies, reduce regulations, 

and deny access to information in an effort to favor business interests.
44

  ―The 
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manipulation of science for public relations or political advantage inevitably has a 

corrupting effect on science itself.  It undermines the integrity and objectivity of scientific 

research.‖
45

 

Litigation 

The main purpose of the judicial system is to provide a venue to dispute 

resolution and it performs a check-and-balance on the two other branches.  Conflicts are 

resolved when collaboration is not possible by applying the law.  Most case decisions 

apply existing law, but occasionally judges affect policy through interpretation of vague 

or conflicting statutes of the constitution.
46

  Courts are guided by the U.S. Constitution, 

state constitutions, city and county charters, statutory law, and legal precedents.  They 

interpret rules so as to enforce laws of the land.  Courts may be used to upend rules and 

legislation or to make parties conform to rules, which can be the costliest, most 

adversarial, and most time consuming venue within these three political processes 

(legislation, administrative rules, or litigation) for resolving conflict.  Disadvantaged 

environmental or business groups have resorted to litigation when they have had limited 

success at lobbying Congress and the President
47

 or when they believe that an adversarial 

process is their only recourse to protect how they manage, use, or study the environment.   

Gaining access to the court system is the first challenge.  There are many court in 

parallel and sequence, so laws can lead to overlapping jurisdictions, limited oversight, or 

as to where to file a suit.
48

  Courts can refuse to hear a case for technical reasons or when 

issues are political, requiring legislation.
49

  For example, a party must have ―standing‖ to 

bring a suit; for matters to come before the court, a party must show evidence of ―injury 

in fact‖ that is violation of a law that is ―fairly traceable‖ to a party.
50

  Cases are thrown 

out when there is no standing.  In other words, U.S. courts hear a case only when a party 
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is harmed in the eyes of the law.  This could pose a problem for environmental cases 

because it may be difficult to show that harm is actual or imminent (physical, economic, 

or aesthetic), given the legal requirements for standing.
51

  Some analysts argue that the 

judicial application of ―standing‖ has been inconsistent and ―cases have sometimes 

seemed oblivious to environmental concerns.‖
 52

  For example, at one time the 

requirement for standing was general, so the environment could be represented by public 

interest groups (e.g., the Sierra Club) where injuries could be minor, not specific to any 

one individual, and proven qualitatively.
53

  The courts then became more restrictive by 

not allowing mere vague proximity.  In some cases a suit can only be brought to a court 

on a case-by-case basis and not against an entire program (e.g., Bureau of Land 

Management‘s program to allow development on government lands), which slowed the 

process.
 54

  In some cases standing requires harm to be imminent, demonstrated by 

concrete plans.  Later courts relaxed the criteria; cases were allowed as long as plaintiffs 

could reasonably show their relationship with the environment had been ―disrupted‖ due 

to the defendant‘s acts.
55

  Standing restrictions make issues such as climate change 

problematic because it is difficult to show imminent harm from particular acts due to the 

time frame of climate change, the complexity of the science, or the ability of a single 

government to make effective change in the world.   

The judicial system is meant to be a check on administrators to assure compliance 

with administering the laws of the land, no matter how complex, and to assure no 

government agency implements the law to favor one party, known as agency ―capture.‖  

However, powerful parties may have influence over agencies staff even with government 

or judicial review.  For example, industry has fought environmental regulation since the 

inception of USEPA where the record shows that industry is capable of regularly winning 

or delaying cases nearly half the time.
56

  Existing regulation may also be so complex that 
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courts may not be able to use federal laws to stop environmental degradation.  For 

example, in Citizens Coal Council v. EPA, a district court could not understand the 

complex nature of the Clean Water Act and was ill-equipped to question USEPA's rule 

formulation to find any violations to the CWA.
57

  These two examples show that a lack of 

judicial review may compromise the ability to put a check on the influence industry has 

on government.  A lack of judicial review opens opportunities to weaken the regulatory 

framework where an ―industry captures the EPA and the regulated becomes the regulator, 

leaving the general public with no protection from weak, industry-friendly environmental 

regulations.‖
58

  As a result, rules, such as the USEPA‘s ozone rules under the Clean Air 

Act, have been changed, challenged, and reviewed at great costs, so ―comprehensive 

prescriptive regulation under the Clean Air Act can be delayed to the point of making it 

unworkable.‖
59

   

When cases do go to trial, judges referee the battle between lawyers arguing the 

facts and laws of the case, each seeking to convince the judge or jury of their position—

an adversarial process.  Parties have no choice but to accept the outcomes, whether or not 

they are satisfied.  For example, in the Exxon Valdez case, the courts were used to set a 

single value of punitive damages from a complex environmental catastrophe.  In this 

case, 32,677 claimants filed a class action lawsuit against Exxon alleging damages caused 

by the Exxon Valdez in the 1989 oil spill in Prince William Sound in Alaska.  Plaintiffs 

were awarded $5 billion in punitive damages.
60

  With the money on bond, the award was 

reduced to $507.5 million after 20 years of appeals.
61

  Ironically, because the courts 

awarded for the plaintiffs, interest payments had to be returned to Exxon on the original 

$4.5 billion not owed along with legal fees.  Alaskan citizens won but ―the champagne 

corks that popped after the Supreme Court reversed us were doubtless on Exxon‘s 

side.‖
62

  However, citing studies that show a majority of the species affected by the spill 
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have yet to fully recover, in 2010 a motion was filed by a citizen under the reopener 

clause ordering Exxon to pay $115 million for unanticipated environmental damages 

caused by the wreck (Exxon claims $900 million has been paid under the 1991 

settlement).
63

  This motion was denied because the plaintiff had no standing (the judge 

did require at least one hearing that, in a way, reopened the case up, but only if the State 

of Alaska petitions).  

HISTORY OF THE PUBLIC PROCESS 

Although public participation as a formal process is not defined in the U.S. 

Constitution, over the past few decades various institutions have experimented with new 

kinds of decision-making forums that have come to include the public because of the 

need to resolve environmental disputes faster, at lower costs, as well as with higher 

satisfaction among parties.
64

  For example, court trials are the most adversarial of 

government processes, but cases do settle out of court.  Out-of-court settlements usually 

involve some form of agreement among parties reached through engaging the opposing 

party directly.  Agreement is reached through a collaborative approach where parties, 

having shared control of outcomes, work together to reach a solution that may form the 

basis of legislative laws, executive orders, or court decisions.  Inefficiency, delay, costs, 

and ineffectiveness in the three government institutions remains a motivation to 

encourage governments, citizens, industry, and organizations to settle disputes in a 

collaborative, less adversarial approach.  This subsection describes this historical 

evolution.   

A public process for environmental policy emerged from the combination of two 

movements, mediation and public access. The early movement toward court system 

alternatives started at the beginning of the 20
th

 century and gained momentum when 



 57 

stakeholders succeeded with projects that provided the public a way to resolve disputes 

outside of formal systems.
65

  The modern movement of seeking alternatives to formal 

processes, especially litigation, was energized in the 1960s because it became important 

to maintaining relationships and peace, despite denials of civil rights—in other words, 

achieving harmony among stakeholders.
66

  Experience with alternative means of dispute 

resolution and continued public demand to be involved in environmental issues, have 

resulted in stakeholders achieving involvement during policy formation to address 

environmental concerns and avoid conflict.  Table 3 provides a timeline of the evolution 

of mediation. 

Today, public participation is a process parallel to formal government processes, 

where stakeholders find ways to integrate diverse interests, goals, and concerns through 

collaboration.
67

  For this dissertation, the definition of public participation is defined as 

―forums for exchange that are organized for the purpose of facilitating communication 

between government, citizens, interest groups, and businesses regarding a specific 

decision or problem.‖
68

  Public processes offer many benefits that cannot be achieved by 

an adversarial approach.     

The Harmony of Mediation 

Mediation is based on establishing trust, collaboration, understanding, and 

relationships where its popularity can be linked to how society values these hallmarks in 

efforts to resolve conflicts.  Mediation can be said to be as old as civilization.  These 

oldest forms are known as ―harmony models‖ where stakeholders find acceptable 

solutions through conciliation, reasonableness, cooperation, and compliance.
69

  Harmony 

seeks consensus about rights and values, which allows direct communication to construct 

social order as a foundation for community, state, and business without prolonged 
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conflict.  People are treated as equals, and rather than disputing facts and rights, dialogue 

concerns feeling, relationships, and shared goals.
70

      

Auerbach wrote that ancient Chinese and Japanese harmony models are primary 

means of dispute resolution, as these cultures followed a Confucian view of natural 

harmony, preferring conciliatory approach rather than fighting.  Native American cultures 

have long preferred peace where conflicts are resolved so that relationships are kept.
71

  

Spanish colonies spread harmony models as part of their Christian beliefs as governors 

worked ―assiduously for the interior harmony of society.‖
72

  English colonists found it 

necessary to maintain peace and relationships because of close living conditions, bonds in 

struggles against England, and distance from the courts.
73

  Peace and harmony over 

struggle and victory can also be seen Scandinavia, Africa, and within the Middle East.
74

  

By the 18
th

 century, mediation declined in industrialized society, as relationships were 

less important and legal frameworks were more appropriate in dealing with more 

complex situations.
75

 

In the United States at the beginning of the 20
th

 century, courts became the norm 

for resolving disputes.  However, many participants were beginning to find them too 

expensive and time-consuming.  Early reforms tried to improve efficiency.
76

  At the same 

time, labor was using an early form of mediation, as an out-of-court option for resolving 

labor disputes because it was important to keep relationships to avoid strikes.  This was 

so important that the Department of Labor was eventually created in 1913 to serve as 

mediator between labor and industry through peaceful means.  Indeed presidents served 

as mediators during some of the most prominent strikes of the 20
th

 century.
77

  In 1926 the 

American Arbitration Association (AAA) was created to implement out-of-court 

options.
78

  Continued frustration and dissatisfaction with the justice system, as well as the 

associated high costs, led to a movement known as Alternative Dispute Resolution 
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(ADR).
79

  This movement included other out-of-court options where a third party makes 

an advisory decision (e.g., arbitration, private judging, fact-finding), gives advice on the 

merits of a case (e.g., lawyer evaluation, summary jury trial, judicial evaluation, and 

expert evaluation), and helps stakeholders reach an agreement (e.g., mediation and 

consensus building).
80

     

Mediation became one of the more common ADR methods used for minor 

disputes.  AAA piloted mediation projects during the 1960s and 1970s and encouraged 

creation of dispute resolution centers across the United States.  By the 1970s legal 

professionals expanded the application of mediation with pilot projects to resolve minor 

disputes between citizens.
81

  Mediators came from within a community to give it a sense 

of community justice.  The mediation process is quite flexible, compatible with many 

types of minor cases, and is most appropriate when stakeholders wish to maintain 

relationships or when there are hidden interests that underlie the dispute.
82

  Mediation can 

be defined as  

―a negotiation in which an impartial third party assists negotiations between 

parties to a dispute by improving communication, identifying interests, and 

exploring possibilities for mutually agreeable resolution. The mediator does not 

impose a solution (unlike arbitration), but rather helps parties reach their own 

agreement…Mediative procedures are also used to develop broad policies or 

regulatory mandates and can involve dozens of participants representing diverse 

interests.‖
83

   

Successful community projects led to experimentation with mediation and other 

ADR methods throughout the judicial process during the 1980s.
84

  For example, most 

court cases settle if litigants could be referred to mediation early, valuable time could be 

saved and participants could be more satisfied.
85

  During the subsequent decades, the 

AAA, National Institute for Dispute Resolution (NIDR), The Ford Foundation, federal 

government agencies, grant foundations, and professional associations, contributed 
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resources and ADR became effective in addressing public policy disputes.  This phase of 

the ADR movement allowed training for practitioners; creation of academic programs, 

organizations, institutes, offices, and centers of dispute resolution; passage of enabling 

legislation; influencing of policy makers; funding of projects and research; publications; 

and creation of associations.  These advancements occurred as government began to 

include the public in formulating environmental policy as a result of public unrest.  The 

next section describes how the public came to be involved in establishing environmental 

policy and describes the conflict among the various interests groups. 

Public Participation in Environmental Policy 

It has taken nearly a century for members of the public to become involved in 

addressing environmental issues.  The end of the 19
th

 century, a period of America 

industrialization, gave birth to diverse and powerful pro-business interests, whose quest 

for profits could be enhanced through direct access to politicians (e.g., Tammany Hall 

and New York politics).
86

  Typical government interaction with the public was to only 

provide information about potential policies.
87

  As the population grew, social and 

environmental problems escalated, leading the government into a larger role of finding 

solutions, which also included greater input from the public.  After World War II and up 

to the 1950s, the driving force behind government policies was changing from external 

business pressures to internal employee pressures that were seeking to have the peoples‘ 

interests reflected in project development.  Environmental activists later raised concerns 

during the 1960s as environmental degradation due to human activity was being better 

understood by scientists and the public.
88

  For example, the book ―Silent Spring,‖ 

documented how pesticides applied in the environment can drastically change the 

ecosystem.
89
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Public desire for protection from pollutants finally led to the formation of the 

Council on Environmental Quality and the USEPA,
90

 where Congress recognized how 

human activity (e.g., population growth, urbanization, industrial expansion, resource 

exploitation, and technological advances) interrelate with the environment.  Congress‘ 

motivation for the USEPA included  

―the critical importance of restoring and maintaining environmental quality to the 

overall welfare and development of man[,]…to create and maintain conditions 

under which man and nature can exist in productive harmony, and fulfill the 

social, economic, and other requirements of present and future generations of 

Americans.‖
 91

   

From the beginning there has been a battle over how environmental protection 

could involve government, industry, citizens, and organizations.  Congress passes broad 

environmental laws.  The USEPA has the dominant national role in establishing detailed 

environmental regulations and enforcing them.  Congress and the USEPA faced many 

challenges in trying to balance the need to protect the environment, allow industrial 

prosperity, and include the public, which will require working with various public, 

private, and non-profit partners to address.
92

 
93

  Congress also experienced gridlock and 

shifts over environmental policy.
94

 
95

    

Early on, in response to the public demand for protection from environmental 

hazards, the rules were dominated by ―command and control‖ style regulation and 

enforcement.
96

  Industry was most affected by these regulations, but their resources 

allowed them to pursue litigation, lobby administrators, or advertise their positions.  

Industry‘s legal assault to fight costly pollution control regulations caused the USEPA to 

increase its scientific, administrative, and financial resources.
97

  However, over the past 

few decades the desire to protect the environment and human health has remained a 

concern among Americans.
98

  Sustained public support for environmental protection 
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allowed the passing of rules to abate pollution from industry.
99

 
100

  These rules are 

supported by environmental organizations, which organize in large numbers and fund 

activities to protect the environment.  All these groups often find themselves in conflict 

as they seek a balance of reasonable protection and low implementation cost.   

How to reach this balance was ideal for the application of ADR.  The combination 

of public participation in environmental policy and proven mediation techniques 

represented a promising way of addressing multi-party environmental disputes.  The first 

documented use of mediation techniques used for an environmental conflict was over 

construction of the Snoqualmie River Dam in the State of Washington.
101

  After 15 years 

of legal disputes, in 1973 the Governor of Washington allowed Gerald Cormick and Jane 

McCarthy, sponsored by the Ford Foundation, to try to mediate a resolution.  Cormick 

and McCarthy determined that the stakeholders were willing to resolve the conflict and 

those stakeholders had similar interests.  An agreement was reached by the next year.  

Although the dam was never built, the mediation was a success, as it showed that 

apparently intractable environmental disputes could be resolved with these new 

techniques.   

In the 1980s the majority of the USEPA‘s rules were litigated.
102

  As the 

successful mediated cases continued to emerge, efforts to use ADR for the environment 

were beginning to take hold.
103

  The federal government passed rules and developed 

guidelines to help lower the transaction costs of resolving applicable enforcement 

disputes;
104

 to encourage stakeholders to participate in rule making; and to encourage use 

of ADR for reaching consensual resolution of disputes.
 105

  Because of these policies, 

hundreds of projects occurred, expert facilitators were trained, and many lessons were 

learned.
106

  Although the intent was to reduce litigation, many rule-making efforts still 

failed because committees never reached consensus, stakeholders still engaged in 
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litigation, and final rules were never published, significantly delayed, or abandoned.
107

  

To improve this record, in 1998 the U.S. Institute for Environmental Conflict Resolution 

was created to offer classes and conduct research to disseminate better methods for 

dispute resolution.
108

   

Although various administrations varied the level of participation,
109

 today, 

government agencies that deal with natural resources and the environment are among the 

most frequent users of public participation.
110

  The processes available today vary based 

on several components:  type of approach, purpose, decision channels, resources, level of 

science, knowledge exchanged, and rules for communication.111  The USEPA is one of 

the largest users of ADR because of its dealings with hazardous waste cleanups, polluted 

surface waters, and environmental impact statements.
112

  The USEPA currently has an 

official policy to promote early and meaningful public involvement in its decision-

making processes so that interests are considered and policies are supported.
113

  Federal 

mandates require other agencies to develop, implement, and enforce rules to narrow the 

focus of broader federal legislation in an open, transparent process with serious 

involvement by interest groups and the public.
114

  National agencies are devoted to 

alternative dispute resolution; courts often send cases to mediation before setting trials, 

and research in the field is expanding.  Methods such as conflict assessment, facilitation, 

mediation, conciliation, negotiated rule-making, policy dialogues, and a variety of quasi-

judicial processes, are used for land disputes, natural resources use, and issues related to 

water resource, air quality, and toxics.
115

   

The frustration with continuing environmental issues and the rigidity of 

government institutions represent reasons parallel public processes have increased in 

responding to a particular confluence of local, social, cultural, ecological, and political 

circumstances.
116

  These collaborative approaches have a wide range of scales, cover all 
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types of issues, and use a variety of experts.
117

  Public participation carries lower risks for 

stakeholders, reduces costs, saves time, and yields a higher degree of meeting stakeholder 

interests, as well as a higher stability of outcomes.
118

  Public participation can allow 

stakeholders to address all their issues, gives a sense of process satisfaction, and 

promotes democratic elements of citizen participation in government.
119

  Participation 

provides a venue for stakeholders to be heard, empowers stakeholders and gives them the 

capacity to resolve their own disputes, helps foster personal growth, builds relationships, 

and achieves social side benefits.  The United States has encouraged multi-party 

mediation in many parts of the world, especially when there are many stakeholders and 

no real authorities who have a monopoly on the decision-making power.
120

  Success 

stories convinced some industrial executives, managers, leaders, and citizens that 

collaboration is a proven method, and some have changed how they interact with other 

groups.  However, there is a wide body of literature that shows that public efforts are not 

always successful because the stakeholders disbanded, failed to reach consensus, or 

outcomes were unsatisfactory.  The following subsection describes some possible reasons 

why, explained with examples taken from watershed planning.    

WATERSHED PLANNING CHALLENGES 

There are strong motivations for collaborative watershed management because the 

allocation and use of water is a source of litigation that delays and increases costs of 

projects and practices,
121

 and can undermine sustainable efforts to manage watersheds.
122

  

When the public is involved watershed planning efforts have mixed success.  Indeed, 

public processes do not guarantee better outcomes over adversarial processes.  Although 

some public participation may be necessary for democracy to function, different opinions 

exist as to the degree of public participation necessary.
123

  Schumpeter argued that voting 
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is sufficient for participation and that democracy is more stable with an apathetic 

majority.
124

  Rousseau,
125

 Pateman,
 126

 and Putman,
127

 state that participation is necessary 

to educate society and for democracy to exist.  These arguments for participation clash 

with the fact that over the past few decades, citizens remain uninformed about issues and 

there is low voter turn-out.
128

  Democracies in the developing world have socio-economic 

conditions limiting marginalized groups from participating.
129

  However, with transition 

from an authoritarian society to a democracy, citizens do participate when given the 

opportunity.
130

 
131

   

While the debate continues, the growing literature on watershed planning shows 

the public is becoming more involved in establishing environmental policy in the United 

States.
132

  Watershed planning efforts increased rapidly in the last two decades, and are 

good examples of diverse stakeholders coming together across the United States to 

establish policies that address multiple objectives.
133

  It seems that the public should be 

involved in addressing environmental policy, or at least the public process momentum 

suggests public processes are here for awhile.  If the public is to be involved in 

democratic discussions, what can promote success?  Public partnerships are intended to 

permit communication and consensus, averting costly delays and litigation.
134

  Those 

who participate may find value.  However, in more than half of the cases tested, public 

participation is found not to be useful for clarifying issues, selecting a planning approach, 

drafting a plan, and updating a plan
 135

  Dozens of factors to success/failure have been 

reported by American studies, such as broad and inclusive participation; effective 

communication; well-defined decision rules and collaboration; and adequate scientific 

and technical information.
136

  One example is the Lake Champlain Basin Program 

(LCBP), one of the largest natural watershed management efforts in the country.
137

  The 

Lake Champlain region involved diverse interconnected economies, immense bio-
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diversity, and multiple jurisdictions.  A group of stakeholders completed a plan for 

regulations, projects, grants, education, and science.  LCBP reports success factors as 

partnership collaboration, multiple stakeholder approaches, and management decisions 

based on scientific research.  The challenges for success are related to high uncertainty, 

competing values, and high decision stakes, as well as any action by one party affects 

another party.
138

   

This dissertation assumes that citizens should be involved in policy formation and 

that participation can be improved by observing what works or does not work.  As 

indentified in Chapter 1, there are five barriers to successful collaborative public process:  

(a) representation to provide access to a public process, (b) better communication to 

avoid intimidation, (c) deeper understanding to avoid gridlock, (d) deliberation to 

overcome lack of accountability, and (e) making science useable for making decisions.     

No Access 

Involving stakeholders in planning and implementation activities is recognized 

around the world as an important element for successful watershed management.
139

  

Multiple water use objectives, economic and water use efficiency, mitigation of water 

user conflicts, protection of environmental habitat, and social equity are among the many 

benefits for involving stakeholders in coordinated activities in pursuit of common goals 

for water management.
140

  Broad and diverse participation in a public process allows 

representative decision making that advances water resources management and project 

completion.
141

  Including a diversity of stakeholders in a public process is important for 

making substantive changes in water resources management; otherwise, key interests 

may be excluded, delays could occur, and outcomes could be ineffective.
142

  Of course, it 
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is hard to open a process to many stakeholders over a large area over time, and it is hard 

to justify whether some stakeholders ought to be excluded. 

Some participatory processes are often criticized for limiting participation to 

representatives of powerful interest groups at the exclusion of average citizens.
143

  

Conflict can arise when outside interests minimize local small-scale interests.
144

  These 

types of conflicts are not new to watershed planning, as it has been an on-going 

occurrence at local, regional, and state levels.  In 1976, a group of planners proposed to 

protect the natural environment in a suburban area in Pennsylvania from development 

due to growth, which required public easements on private land to ―protect‖ nearby 

streams and creeks from urbanization.
145

  As landowners, they could walk away, not 

approve the plan, and accept the consequences of growth.  Ultimately, a group of citizens 

did not agree to the plan because it conflicted with their interest as farmers to not share 

their land with government (farmers believed the plan was just a land grab).
146

  The 

planners did not discover this interest because stakeholders were not broadly involved 

and there was a lack of diversity among participating stakeholders.  The plan was focused 

on the environment and not on the people.   

The Little Miami River was listed as impaired water quality and a TMDL was 

prepared by Ohio EPA in 2002.
147

  The lack of compliance brings about potential 

litigation, fines, and further regulation, which provides a motivation for multiple 

jurisdictions to cooperate.  A Partnership formed, but by 2007 it had yet to make progress 

on a comprehensive watershed action plan because a board of directors, mostly 

environmental professionals and government employees, who concentrated most of the 

communication and power, decreased the roles other stakeholders (size and number of 

stakeholder also made engaging stakeholders difficult).
148

  The lack of an leaves 
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jurisdictions working in an uncoordinated fashion where they may miss opportunities to 

share resources, avoid duplication, and foster synergies to improve water quality. 

 Another example is the Michigan Natural Rivers Act of 1970, which has 

extensive public participation at the state level.  The goal is to protect the local corridor 

along rivers ―for fish, wildlife, boating, scenic, aesthetic, floodplain, ecologic, historic, 

and recreational values and uses.‘‘
 149

  The level of participation has not prevented 

conflict, as opponents seek ways to avoid governmental restriction on private property 

and keep local control while achieving adequate protection along thousands of miles of 

river corridors.
150

  Without agreements for protection, landowners fear ―that the act will 

attract increasing numbers of recreational users to the river, and the associated 

management plans will not provide adequate controls to prevent exploitation and 

development of private lands and the waterway.‖
151

 

Collaborative partnerships range in the level of stakeholder involvement where 

management of the stakeholder role can affect process success.  Broad collaborative 

groups are more effective at networking, educating effectively, and completing plans.  

Narrow groups may be better-suited to fast action and applying government pressure.  In 

general, ―participation in policy decisions is best served by the smallest group that can 

deal with it satisfactorily.‖
152

  Because broad stakeholder participation is a necessary 

foundation for the decision-making process, the issue of representation in decision-

making bodies becomes crucial.  How should it be composed, who should be involved, 

who should be represented?
153

  Executives of organizations bring valuable expertise and 

networks, but they are limited in the actions they can take beyond their authority.  

Ordinary citizens can be more passionate and committed, but they may be unprofessional, 

lack expertise, or have extreme viewpoints.
154

 Some analysts argue that new approaches 

are needed to ensure broad inclusion of stakeholders, such as a representative system.
155
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To balance these two stakeholder types and provide for broad, diverse inclusion, 

this dissertation uses a nested set of meetings at various levels of participation with 

representative stakeholders from government, industry, and citizens.  Margerum argues 

that collaborative efforts may be at different levels and scales where ―there is a need to 

decouple the concept of collaboration from the concept of localism, and recognize that 

collaborative approaches can operate at a range of levels.‖
 156

   A hierarchy of local group 

representation gives stakeholders access to higher level forums with a significant 

influence over budgetary decisions and regional-level policy issues.  Multiple levels of 

participation allows people to collaborate at different institutional levels, create structures 

and procedures for sharing information, and make joint decisions, which matches patterns 

of behavior in society for how people normally interact.
157

  A representative collaboration 

works because it provides large-scale access for individuals and formal organizations to 

represent certain interests; improves the efficiency and time availability for agencies to 

meet with parties; and allows for balanced representation in decision making.
158

  For 

example, in the Rogue River watershed, various levels of federal agencies and local 

groups interacted to find individuals and formal organizations to represent certain 

interests and worked to implement watershed enhancement and protection activities.
159

  

The Community Watershed Stewardship Program in Portland, Oregon was perceived as 

legitimate and effective because it used a broad representative set of stakeholders to voice 

salient issues, describe effective stewardship activities, and provide feedback; one 

measure of success is that several projects have been completed under the program.
160

   

Intimidation 

Decision-makers, stakeholders, and scientists need to openly and freely 

communicate to enable stakeholders to understand whether solutions are socially 
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acceptable and, thus, more readily adhered to.  This communication, according to 

Habermas, is where every individual has ―an equal and fair chance to defend his or her 

personal interests and values and to contribute to the definition of the collective will.‖
161

  

For watershed planning, this is defined as the same chance to participate in a public 

process, initiate discussions to clarify their interests, challenge and defend assertions by 

others, and influence the collective solution.  If these conditions hold, then a potential for 

building a mutual understanding and agreement are possible so long as ―all of those 

affected can accept the consequences associated, to the extent those consequences can be 

known.‖
 162

    

Conflict arises when one party is perceived as trying to influence the process or 

other stakeholders.  Industry has struggled to recover from a reputation as a polluter that 

uses their financial resources to resist change (stop or weaken rules or reduce 

enforcement); however, in reality industry does not dominate political influence and 

cannot withhold others from influencing government.
163

  Citizen groups have actually 

played a major role in environmental policy since the 1960s and diverse interest groups 

have now diminished the influence of industry.
164

  During that time, perceptions of 

industry have gone from helping society to a blame game for any environmental 

damage.
165

  However, at the turn of the 21
st
 century, environment and economic interests 

have merged and new companies dedicated to sustainable development and global 

environmental responsibility has been growing.
166

 Businesses are now putting pressure 

on society with the ideology that businesses can revolve around sustaining the earth
167

 

and the whole life of a product has to be considered,
168

 which has shown to be 

profitable.
169

  In the end, industries are seeing that cooperation and engaging in open 

communication with activists and the community can be an appropriate strategy to be 

competitive in the market.   
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It is desirable to have a close interaction and communication among stakeholders, 

but ―management‖ and ―policy‖ increasingly refer more to relations among people where 

formal communication processes, powerful people, and strong emotions can intimidate 

stakeholders hampering communication.
170

  Traditional public participation, such as 

formal hearings in large venues, have formal protocols that may not be appropriate to 

resolve conflict because it may ―favor polarized interest groups over the general public 

and do not provide an adequate forum for representing public interests or allow adequate 

information exchange between the public and agency professionals.‖
171

  In these forums, 

interest groups can use communication ―in ways that favor, obscure or exclude particular 

options that overwhelm weaker segments of the population, who have little voice and 

political influence and have limited access to information, media and other channels of 

communication.‖
172

  Negotiators may settle for a less optimum agreement to avoid 

emotional confrontations.
173

   

For example, in a rural Midwestern town, a group of farmers felt intimidated by 

USEPA‘s regulatory power during the establishment of a TMDL, as one farmer stated 

―everybody is afraid of the EPA.‖
174

  As a result, stakeholders had little communication 

with EPA and only provided comments on the TMDL.  They did not support the TMDL 

and sought a parallel process to establish a Watershed Protection Plan (WPP); however, 

because both processes did not have much communication with EPA, either plan will do 

little to improve water quality.
175

  A planning effort in the Cache River in Illinois to 

―fully include the local population and ensure their trust in the planning process…will not 

likely meet the expectations of future watershed management‖ because farmers who 

participated were shunned by their fellow farmers because they ―sold out‖ to the 

government.
176

  Farmers believed that agency staff were placating them at meetings, as 

one farmer stated that ―I've sensed that from the atmosphere of the meeting, that agencies 
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thought: well give 'em the floor, we'll let 'em moan and groan, but when this thing's cut 

and dry we‘re gonna do what our boss tells us to do.‖ 
177

 

In the 2010 Leon River case, open and free dialogue was used to reduce 

intimidation.  The process began with an expectation that stakeholders were capable of 

defending their interests.  That for a public process to reach agreement through dialogue, 

venues free of coercion ought to be provided that allow stakeholder the ability to say 

what they like—what Habermas calls an ―ideal speech situation.‖  Suggestions and 

assertions must be clearly made, fully considered by stakeholders, and open to equal 

criticism in a forum of free expression of attitudes, feelings, and intentions, so there is 

―no repression or threats of repression, and without ideological or neurotic obstacles, 

which would disturb an emancipatory discussion.‖
178

  One way to enhance free speech is 

through film.  This medium removes intimidation because each person speaks isolated 

from others.  When edited—with the content confirmed by each speaker—and shown to 

stakeholders, film equalizes voices because each person speaks as they wish in their own 

voice.  The nested meetings described above allowed all parties to comment on film 

vignettes where interviewees had an equal chance to defend their claims. The edited film 

also allowed statements to be precise and clear. 

Efforts to improve dialogue are occurring across the world.  For example, the 

Hydrology, Environment, Life, and Policy, supported by the Secretariat at the United 

Nations Educational, Scientific and Cultural Organization (UNESCO), intends to 

facilitate dialogue between scientists, water resources officials, and stakeholders in 

watersheds around the world to improve benefits to society, which has shown to be 

successful.
179

  Watershed planning efforts are becoming more inclusive, but now that 

most parties are at the table, it will be important to give all an equal and fair voice with 

no intimidation.  
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Positional bargaining 

The next important process element is determining interests so plans can be 

developed to support or protect the livelihoods of stakeholders, giving stakeholders trust 

in government.  Trust is built when plans reflect and protect stakeholder interests.  Plans 

may self destruct when gridlock occurs as a result of disagreement over positions.  

Understanding interests is complicated when associated positions appear in opposition or 

when underlying interests are not fully understood.  For example, watershed issues tend 

to polarize around stakeholder groups: regular citizens have high support for 

environmental preservation and are not totally opposed to regulation,
180

 while resource 

users (e.g., farmers) support land stewardship, local control, and self-reliance.
181

  Some 

persons might expect stakeholders to have different and divergent objectives concerning 

water resources management.
182

  With much at stake, stakeholders participate when they 

believe there is a venue where they can effectively influence decisions to protect their 

interests or the interests of those they represent.
183

    For example, a switch to interest-

based negotiations produced better results in settling disputes between school districts 

boards and teachers unions where parties were able to reduce the number of contentious 

issues, reduce costs, avoid courts, had better information exchange, and developed 

relationships.
184

   

The goal is to fully understand interests because, even with broad access and open 

dialogue, when policy does not reflect interest, conflict can arise and halt planning and 

projects.  For example, in the Cache River watershed, the stakeholder group succeeded in 

completing a plan after two years of meetings.  There was an arena where interests could 

find ―common ground and achieve a high degree of consensus about needed action,‖ but 

there is little likelihood that stakeholders would support the plan because there remains 

conflict among interests.
185

  Stakeholders fought over what defined a problem, how to 
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administer a solution, and what was an acceptable plan.  The final plan may have not 

satisfactorily addressed stakeholder interests: how to protect ecosystems under new land 

development practices, assure community viability after lost taxes from government 

takeovers, assure agricultural profitability in the midst of government land practices, 

maintain a way of life under changing conditions, and assure enjoyment from recreation 

activities on government land.  Stakeholders in the Chumstick watershed expressed 

resentment toward the U.S. Department of Agriculture Forest Service because 

government actions continue to pose risks to logging interests (e.g., user fees and the 

Endangered Species Act make access harder).  If policies emphasize environmental 

priorities (forests are more value to property value when left standing), the logging 

industry may perceive that its local voices, and perhaps livelihoods, could be lost.
186

  

Stakeholders in Hawaii also showed that their interests were not given attention because 

the current stream use favored development, which was not consistent with their desires 

for maintaining the environment and cultural practices.
187

   

Trust is the reasonable expectation that a stakeholder (citizens, government, 

business) will behave in a certain way that is beneficial.  Trust can be established with a 

plan or projects that reflect the interests of stakeholders.  One way to do so is to include 

statements consistent with stakeholder interests or projects that benefit stakeholders.  

Once stakeholders see evidence of actions that support their interests, trust will be built.  

For example, Communities in the Balkans, Cameroon, Nepal, and Ukraine, who typically 

do not have access to the legal system, supported the local government because through 

accountability, impartiality, rule of law, transparency, and consensus-building policies 

better reflected the diverse interests of all levels of society.
188

  The American 

Psychological Association was able to resolve a 30-year standing disputes by looking at 

the interests among their members.
189

  In water resources, the Rahway River floodplain 
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restoration project was completed because of extensive involvement by stakeholders who 

confirmed features of the plan had projects that achieved their interests.
190

  In the 

Missouri Ozarks, stakeholders gained trust in government because the implemented 

ecosystem management projects were those requested by stakeholders.  However, if plans 

are altered without reason, stakeholders are not likely to support well-intended programs 

if there is a threat to their interests as private landowners.
191

 

However, the first step is for interests to be understood.  Understanding interests 

is not easy because stakeholders usually enter public meetings with fixed positions in 

mind, which may not be negotiable.  Therefore, successful environmental policy—or 

trust in government—requires transcending stakeholder positions and understanding the 

related interests of stakeholders whose daily activities directly or indirectly affect the 

environment (e.g., environmental protection as an excuse for obfuscating private land for 

other purposes).
192

  Transcending a position is possible because a position is a 

manifestation of an interest, a choice guided by interest.  In fact, there often are many 

positions that can be consistent with one interest.  Therefore, a process can work well if it 

starts with interests and develops a universe of compatible positions rather than choose 

among finite positions that may not be compatible with all interests.   

A mediator or a negotiator‘s challenge is to develop methods that can illuminate 

interests and ensure that the positions explicitly stated in a policy are compatible with as 

many interests as possible.  How can plans or projects be made consistent with interests if 

stakeholders start with positional statements?  The process is to start with the positions 

and ―engage‖ stakeholders to understand these interests.  The challenge is how to engage 

them.  The watershed literature has extensive studies that use coding analysis, grounded 

theory, and other approaches, to evaluate interviews, surveys, text, and other qualitative 

data, which have been shown to uncover stakeholder interests.
193
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This dissertation used narratives as a novel method to guide questioning of 

stakeholder and reporting of interests.  Narratives elicit stakeholder perspectives at a deep 

level.  It allows interests to be understood because information is gathered efficiently, the 

meaning of a human experience (i.e., a position) is exposed, and interests are equally 

reported across all parties.  This understanding allows parties to comprehend why a party 

supports or does not support a position, as well as exposes multiple solutions that can 

meet various interests.  Now that stakeholders are regularly at the table with an equal 

voice, it is up to facilitators to use these methods, as opposed to traditional formal 

meeting protocols, to engage stakeholders and determine the interests behind positions. 

No Accountability 

It is important to have stakeholders participate in watershed-related decisions 

because human activities both ―degrade watershed resources and derive economic and 

ecosystem services from watershed-scale processes.‖
194

  Local control based on 

cooperation has become an increasingly common approach to this interconnectedness of 

natural and human systems.
195

  However, even when all stakeholders are present, 

committed, and authorized to resolve their issues, the decision methods chosen to arrive 

at a policy do not guarantee reaching stakeholder agreement.
196

  For example, one of the 

first citizen participatory groups, such as the Modern Inner City Community Organization 

in Washington D.C., which sought to improve inner city neighborhoods, lost participants 

because of its inability to show how residents could benefit from projects.
197

 Participants 

vetoed projects because the failure to manage different interests lead to many other 

failures.  The fishing industry in British Columbia is declining because of the lack of 

government control.  Intergovernmental coordination is plagued with conflict because 
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participants do not have an equal say in the decision-making process and local knowledge 

is not included.
 198

   

Venue is not irrelevant, as stakeholders become active partners in water resources 

management when meeting places allow ―formal decision-makers and representatives of 

the various interest groups… [to] exchange views, present claims and negotiate.‖
199

  

Indeed, voluntary agreement is more likely when stakeholders can develop and 

implement solutions without an agency or institution forcing rules on them or without 

outside experts compelling them to follow so called ―optimum‖ solutions.
200

  Various 

venue alternatives, such as study circles, citizen juries, round tables, or collaborative 

watershed management differ from traditional reactive public meetings (e.g., public 

comment meetings and public hearings).  Such non-direct deliberative processes may be 

most effective when used in combinations or as complements to other government 

institutional methods.
201

  Under these conditions, stakeholders are likely to participate as 

long as progress toward protecting their interests can be made through real decision-

making power.
202

 There are various examples of how the public legitimately contributed 

to the development environmental policies.
203

    For example, a park system in British 

Columbia was expanded as a result of inclusive decision making and user knowledge.
204

   

Stakeholder decision-making power can range from little (an informed public) to 

share control (collaborative watershed management).  There is debate as to whether to 

grant stakeholders more or less decision-making authority because groups, even when 

given real decision-making power, may not find ways to agree on solutions that support 

common goals.  Some believe the decision-making framework can be the cause.  For 

example, self-formed watershed partnerships are egalitarian alternatives to government 

institutions.  Such partnerships may develop flexible and informal rule making, but 

studies show that a consensus process or a unanimous voting mechanism can bog down a 
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process with a focus away from critical issues.
205

  Coglianese and Allen show that the 

ambitious Common Sense Initiative (CSI) by the USEPA sought to make significant 

changes to environmental statutes.  In spite of having the former director of the USEPA, 

vast resources, and hundreds of participants over several years, participants failed to 

make agreement on significant policy, spent significant amounts of resources for few 

process outcomes, and left many participants unsatisfied.  These analysts identified one 

of the key elements of CSI was that because the process required unanimous consensus 

CSI projects did not improve the environment more than what could have been 

accomplished with the same resources through formal government processes.
206

  They 

conclude that consensus-based approaches ―may not be a sensible basis at all for making 

important environmental policy decisions‖ because ―it is difficult to find any broad group 

of individuals with divergent interests who can come to agreement on major policy 

issues, especially when they arrive at the table with different opinions, assumptions, and 

value commitments.‖
207

  Consensus processes, they believe, result in agreements in only 

the most trivial and acceptable policy, general principles, and common denominator 

interests.  Others add that a consensus leads to total gridlock from veto power.
208

   

―Participation requires respect for the autonomy of the individual,‖ and ―relies on 

the reasonableness of the citizenry to produce workable solutions.‖
209

  For that reason, 

difficulty in reaching consensus is not that surprising given that stakeholders are really 

interested in protecting their own interests.  Given veto power, they are not likely to 

support a collective goal that benefits them less than the pursuit of their own interests.  

For example, the Irondequoit Creek Watershed Collaborative in central New York State 

watershed
 
showed that stakeholders were concerned more on how decisions would affect 

their local interest and chose less to work toward a common watershed approach; 

stakeholders even were not satisfied with the process.
210
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The fact that stakeholders act on their own to protect their own interests need not 

be a deterrent to decisions but a spur to them.  In other words, rather than a group define 

the lowest common denominator to seek consensus, ―something-for-everyone‖ to avoid 

vetoes, a group can deliberate under sovereignty to encourage support for a common goal 

by assuring ―nothing-against-anyone.‖  A paradigm shift from consensus to sovereignty 

requires that each stakeholder group have equal power over their actions to protect their 

interests where no outside party can influence decision, force actions, or limit choices.  

Sovereignty of action toward a common goal is achieved when each group independently 

develops a part of an overall plan and only that group has the right to approve or 

disapprove that part of the plan.  The overall plan becomes the agglomeration of all the 

contributions, but there are no votes by all groups for a consensus of support on this 

comprehensive plan.  It is supported by the individual commitment to each group‘s 

contribution through a transparent and binding process.  Thus, the theory of consensus is 

that stakeholders will work toward a common goal (i.e., support a policy) only when 

there are no adverse effects to a stakeholder‘s interests, when there is no outside 

influence from other parties on their decisions, and there is real influence on outcomes.  

By not forcing action on anyone, parties will be free to contribute at a level they are 

comfortable.  Although there is a chance that the acts of one party may not match the 

level of effort of other parties, it is likely better than the risk of having no action result 

from an adversarial process.  This shift is like having a group that votes under consensus 

on what kind of pie to make where all are assigned particular ingredients to bring, to 

having each person arrive with their chosen ingredient and collectively they determine 

what could be made—it may not even be a pie.  This approach works because it does not 

cause a defensive reaction to what some people may perceive as intrusive efforts to 

achieve a goal (a stick approach), but rather it gives people the freedom to contribute 
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something they are willing to do that will help achieve a common goal that will also 

benefit them, but with no consequences to their interests. 

Groups that have been given the ability to develop their own projects have proven 

successful.  For example, in the Community Watershed Stewardship Program in Portland, 

Oregon, citizens understood that waterways were degraded and required considerable 

improvement.  Restoration succeeded because the city removed administrative or 

bureaucratic obligations and allowed stakeholders to formulate their own projects.
211

  

Together they collaboratively were able to define projects that support their goals (e.g., 

improving property value), while allowing Portland to meet its legal responsibilities to 

protect and enhance water quality.  ―Good and just decisions can only come about when 

people critically reflect upon the connections between themselves, their neighbors, the 

economic structure of systems, the environment, and the government, and realize their 

future course together in mutual interdependency.‖
212

  The Leon River case study shifted 

project decision making from the Total Maximum Daily Load (TMDL) consultant and 

TCEQ to the stakeholders.  The TMDL was developed by a private consultant to the 

TCEQ who developed several alternatives, and based on his professional judgment 

proposed the best solution for the stakeholder group to support using a consensus 

approach.  The result was isolated support for the TMDL.  The WPP avoided an impasse 

by offering a method to agree on a collective solution by using a decision-making 

framework free of voting.  All stakeholders had to deliberate on a plan with an underlying 

common goal (e.g., protect the environment), but they also had the power to include 

provisions that limit consequences to anyone‘s interests (e.g., losing jobs).   
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Mistrust in Science 

Stakeholders may be leery of science for various reasons, but the lack of 

confidence in protecting stakeholder interests is in fact what often is manifested as 

mistrust in a policy.  For the typical command and control approach, the regulating 

agency as the decision-maker performs engineering analyses, formulates, evaluates 

alternatives, and promotes the top few alternatives in public hearings; after public input, 

rules are adopted and enforced.  This approach for using science can work against a 

public process, as questions about scientific validity can be used by a party to delay 

outcomes as leverage to protect interests.
213

  This attack due to mistrust is not an 

abnormal reaction because the government typically excludes stakeholders in technical 

discussions, limits access to the science, evades questions about interests, ignores 

uncertainty about solutions, or responds slowly; in other words, there are few 

opportunities to build trust.
214

  For example, similar to the Leon River, a group of mid-

west farmers distrusted a consulting firm‘s TMDL report and used the public comment 

period to attack the science after years of development, the TMDL was dropped, at tax 

payers‘ expense, and stakeholders regrouped to conduct a WPP.
215

    The lack of trust in 

science made it difficult to implement stakeholder driven fisheries management in 

Scotland,
216

 and it is one the causes of the NIMBY syndrome in Taiwan.
217

  However, 

when trust is built it can lead to save resources.  For example, a survey of projects in Asia 

showed that public participation allowed local knowledge to influence natural resource 

management and saved the government resources and empowered communities.
218

 

Successful watershed planning requires scientific information that reflects local 

needs and expectations.
219

  There are several national policies that require public 

participation in developing science in support of local environmental policy decisions, 

and watershed approaches require involving local stakeholders early in and throughout 
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the decision-making process.
220

  This can be accomplished by involving stakeholders 

during model development so correct data could be gathered and models built to answer 

stakeholder questions and inform decisions.  Involving stakeholders in model 

development is important because it provides transparency in the science.  Fear of the 

black box is then avoided because stakeholders understand how the science is developed 

where they can trust the government is not hiding anything from them.  For example, 

since 1969, the non-profit Izaak Walton League of America has been working to educate 

and involve citizens in science, which has helped scientists collaborate with communities 

to become better stewards of their local streams.
221

 In the New York/New Jersey Harbor, 

a consortium of stakeholders was able to identify and implement viable pollution 

prevention strategies for contaminants because key players were involved from the start, 

communication between scientists and stakeholders was ongoing, and all parties were 

involved in information exchange, identification of key strategic opportunities, and 

definition of additional scientific questions.
222

   

Stakeholders should be allowed to make their own science-based management 

decisions to meet their interests, which require negotiation over alternatives and 

compromise among stakeholders, as stakeholders prefer working through things during 

dialogue and avoiding contentious voting.
223

   Calculated optimum solutions may not be 

preferred because objective functions may not be reflective of stakeholders‘ interests or 

be socially or politically feasible.
224

  For example, the Irondequoit Creek Watershed 

Collaborative in central New York State watershed showed that when a model (in this 

case it used the Hydrological Simulation Program-FORTRAN [HSPF] as with the Leon 

River) is not accessible and too complex to use, it can ―severely limit its use‖ and make it 

not useful for making decisions.  The HSPF model was too much for stakeholders to use 

to develop alternatives.  However, new innovations are helping to make science available 
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to the public by providing information and giving direct access to modeling efforts.  

Tools such as GIS can handle multiple scales simultaneously for watershed to help 

stakeholders understand relationships among the watershed, policy variables, and other 

factors.
225

  Another tool is a decision support system (DSS), which is an overlay for 

complex simulation models that allows stakeholders to enter inputs, change policy 

variables, and read outputs (a DSS can be enhanced with stakeholder performance 

measures).  The act of giving stakeholders access to the science builds trust because it 

shows that the government believes stakeholders are competent and will do the right 

thing.  For example, in Columbia, Missouri, stakeholders struggled to balance competing 

demands for development and environmental protection.  A group of storm water 

management stakeholders worked with scientists to develop a web-based DSS.
226

  

Although developers only included storm water criteria and did not include the general 

public in the development, so far the modeling is promising and they hope to include user 

feedback and other factors in the future. 

The complexity surrounding environmental issues touches all aspects of law, 

economics, society, and science, as ―there may be no conflict setting more complex the 

environmental policy.‖
227

  Scientists have made progress toward understanding how to 

present on natural biological, chemical, and physical processes to inform the public.  

However, disparity over boundaries, time frames, and outputs are among the many 

reasons it is difficult for scientists to make science useful for making decisions and 

meeting stakeholder expectations.
228

  The major problems of watershed and lake 

management are related to economic–social–cultural aspects, leaving scientist little they 

can say about societal issues,
229

 as ―the questions asked by society rarely correspond with 

those asked within the scientific community.‖
230

  In addition, an overlay of ethical 

questions makes science appear subjective and more of a ―battle of experts.‖  Thus, the 
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challenge of today, as posed by McKinney, is how to ―integrate the often conflicting 

values and interests of citizens with the complex scientific and technical aspects of 

environmental decisions.‖
231

  Scientific data needs to be linked to multi-disciplinary 

performance measures that communicate model inputs/outputs so that stakeholders can 

understand how they could be affected.
232

  When model outputs are represented in 

performance measures that help stakeholders understand how interests will be affected, 

trust is built because stakeholders are given evidence that interests have been heard and 

alternatives can be evaluated.  Performance measures can be produced by providing not 

only the costs of watershed projects, but also secondary economic benefits (improvement 

in productivity), health benefits (reduced cases of water-borne disease), aesthetics 

(improved water clarity), etc.  Scientists and farmers have shown this to be productive, 

for example, the Wells Creek and Chippewa River watershed stakeholders were able to 

use science and social science to show how changes to implementation of best 

management practices affect river sediment load, farm production costs, and interaction 

among agencies and jobs.
233

  

Science can only produce a finite world of possible scenarios, each containing 

uncertainty; therefore, uncertainty has to be accepted as part of scientific information.
234

  

It is never possible to understand complex systems, lessons from the past may no longer 

be valid, and some effects have long lags (i.e., choices will always be based on imperfect 

knowledge).
235

  Stakeholders need to be given some sense of how uncertainty affects 

choices among alternatives.  Stakeholders can learn to work with uncertainty as long as 

they are informed early on and given other non-technical information to complement 

scientific information.  The challenge is that participants must admit that they don‘t know 

everything.  However, scientists and politicians in a public process are under extreme 

pressure to do the opposite.
236

  Trust can be gained if uncertainty is defined because 
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nothing is being hidden from stakeholders and they can make decisions knowing answers 

are not perfect.  No false expectations will be developed.  Understanding the environment 

and society perhaps will continue to challenge us, as John Dryzek explains,  

―Complexity refers to the number and variety of elements and interactions in the 

environment of a decision system.  Ecosystems are complex, and our knowledge 

of them is limited…Human social system are complex too…Environmental 

problems by definition are found at the intersection of ecosystems and human 

social systems, and thus are double complex.‖
237

   

Typical time requirements to resolve a simulation can be too long to have an 

effect on watershed management decisions during a public process.
 238

  A typical 

watershed modeling scenario has a technical expect work with the government to develop 

a scope.  The contractor develops a model, screens alternatives, and prioritizes the best 

candidates based on some criteria.  These top candidates are presented to an audience.  

Feedback or comments are received and the contractor adjusts the model back in the 

office.  Another meeting is scheduled and results shown again.  This results presentation, 

comments, adjustment, and re-reporting series is repeated until a decision is made, which 

could take months or even years partially due logistics.  With today‘s modern computer 

power and a DSS, this time can be drastically increased because this series is conducted 

real-time during the meeting.  The DSS can be adjusted and the model re-run instantly, 

and the results updated on a monitor, a process that could take minutes.  Trust is built 

with this speed because stakeholders witness the model being run and results shown 

before them where they can be assured values are not being manipulated.   

Public participation during technical activities is not so common because it is not 

clear how it should be implemented and ―since stakeholders have diverse interests and 

priorities, it is difficult to devise a decision model to accommodate them all.‖
239

    To 

avoid mistrust, this dissertation reports on the outcome of incorporating local knowledge 
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and public values, providing information understandable to the general public, making 

the model accessible through a DSS, addressing uncertainty, and making modeling real-

time.  A team of researchers have used such an approach where they involved 

stakeholders in the modeling process.
240

  They used a nested set of focus groups and 

interviews to identify issues, input/output metrics, and decision points.  The cognitive 

map of belief structures related the physical environment and belief structure to model 

parameters.  The cognitive map proved to be complex and difficult to communicate, but 

helped stakeholders visualize system performance measures not usually connected or 

conceived by scientists. 

THE NEED FOR BETTER TOOLS 

One area for methodological improvement is the means to disseminate and 

integrate research to support practitioners on how to conduct meetings.  Few available 

manuals describe how to have a successful process once stakeholders are at the table, and 

if they do, they offer little evidence of their validity.
241

  For example, the 2000 Water 

Framework Directive and the European Framework Directive states that ―Member States 

shall encourage the active involvement of all interested stakeholders in the 

implementation of this Directive,‖
242

 but they offer little to establish a mechanism for 

public participation.  The USEPA has a guidance manual for public participation, but it 

does not provide specific discussion on how to conduct dialogue other than ―the public 

participation process communicates the interests and meets the process needs of all 

participants.‖
243

  The ―Participation, Consensus Building and Conflict Management 

Training Course‖ produced by the U.S. Army Corps of Engineers for UNESCO says that 

peoples‘ interests and emotions should be dealt with, but does not mention how.
 244

  The 

U.S. Department of Transportation and Federal Highway Administration describes many 
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elements of the public participation process, including conducting stakeholder interviews 

and holding focus groups; however, there is no guidance on how to actually conduct the 

meetings, gather interests, and ask questions.
245

   

Regarding the focus of this dissertation, watersheds, the USEPA‘s ―Handbook for 

Developing Watershed Plans to Restore and Protect Our Waters,‖ along with its 

supplements, give step-by-step guidance for developing a TMDL implementation plan or 

WPP.
246

  It is one of the most comprehensive reference manuals for this type of work.  

This manual is fact focuses on the science.  It could be enhanced with more guidance on 

conducting a public process that requires science.  For example, in the section providing 

access to stakeholders, it suggests reaching out to stakeholders.  The manual described 

how to identify stakeholders and their possible roles; however, the manual does not 

expand on how meetings are structured and held over time to assure broad access.  This 

manual states that ―clear and frequent communication is essential.‖  However, its only 

metric for creating good communication is for the facilitator to ―ask for feedback to see if 

the stakeholders understand the information being presented, or have them explain the 

concepts discussed to see if they are clear.‖  Focusing on interests is often mentioned, but 

nowhere does it say how to uncover these interests.  The authors acknowledge that 

―listening is not as easy as it sounds,‖ but the recommendation ―to make sure you have 

understood what was said and to let the speaker know you were listening, repeat what 

was said or ask a follow-up question to continue the dialogue,‖ could be expanded.  The 

manual suggests consensus as a method to reach agreement, which has been shown to be 

problematic.  Although the majority of the manual focuses on science, it lacks guidance 

on how to engage the public during model building, create scientific metrics that reflects 

their interests, and make complex decision, which may include socio-economic factors.  

The manual goes a long way to address what needs to be in a WPP, but it could benefit 
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from an additional supplement that addresses barriers that impede process success and 

local support.  This and other manuals offer only tips without a firm basis for their 

prescriptions.
247

 

Governments are likely to continue to seek the inclusion of all stakeholder 

interests when negotiating environmental and natural resource policy.  There are various 

examples of increasing human pressure on the hydrologic cycle that are all likely to 

generate unintended consequences.  Therefore, ―conflict resolution thus becomes a 

central feature of water management and politics, governance and power also assume 

greater importance.‖
248

  The success of public process for environmental conflict 

resolution will be tested as resources become scarce, pollution harms habitats, and 

humanity suffers.  Communities may need to hire third party mediators and technical 

experts to facilitate meetings and implement a process.  On the one hand, a mediator, 

perhaps the second most important factor attributing to process success (second to 

funding),
249

 may not have the expertise to handle complex environmental issues and deal 

with many stakeholders.  On the other hand, trained scientists may not be able to play the 

role of facilitator and interact with the public.  This dissertation argues that the success of 

a public process is dependent on the quality of inclusion, communication, understanding, 

deliberation, and information.  

The goal of this dissertation is to go beyond Coglianeses and Allen‘s reductive 

conclusion that consensus as a decision-making process is not appropriate for a tough 

policy.  The contribution of this dissertation is the development, implementation, and 

evaluation of enhancements that address the barriers to conflict resolution in public 

processes.  The Leon River TMDL and WPP represent real public processes that sought 

to develop a stakeholder-supported plan for implementing highly contested strategies to 

improve water quality in the Leon River.  The TMDL process is an illustration of how a 
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traditional outreach method may not provide sufficient participation for stakeholders to 

address a complex environmental issue, as there was no support for the plan.  Conversely, 

the Leon River WPP, which was completely supported by stakeholders, included process 

enhancements, suggesting that a public process, if done properly, may be appropriate for 

tough policy.  The WPP process, which had the same stakeholders, science, and goals, 

was able to recover the mistrust in science and resolve conflict in less time than TMDL.   

The following chapter describes five enhancements and how they were able to 

achieve the five principles of a public process discussed in Chapter 1 (see Table 1).  

Broad and diverse inclusion was provided by a nested set of meetings with representative 

stakeholders from government, industry, and citizens.  This dissertation used film as a 

way to technically achieve an intimidation-free environment.  Narratives were used to 

probe deeper than basic interview techniques to understand why people favored certain 

positions.  Deliberative decision making allowed stakeholders to protect their interests 

while pursuing a common goal, all while avoiding a single vote.  Finally, a DSS was 

developed with local stakeholders to provide information and simulation output real-time.  

The function of each of these enhancements is presented in Table 5. 
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Table  2 – Legislative, Administrative, and Judicial BATNA Considerations 

Gov. Branch Public Access Limitation 

Legislative  Limited access in drafting laws 

 Legislators vote along party lines or for local interests, leaving some as losers or 

winners. 

 No accountability on legislative deliberations 

 Votes have to be made even when there is insufficient information 

Administrative   The large size of the administration makes it difficult for equal and easy access to 

administrators 

 Limited resources make it difficult to enforce rules 

 Presidents can weaken or strengthen an agency overtime  

Litigation  Can be very costly and time consuming 

 Multiple jurisdiction can make it difficult to file a lawsuit 

 Proving harm to gain access to the courts can be difficult—gaining ―standing‖ 

 Laws can be so complex that judicial review of government agencies can be ineffective 

 Parties have to accept the decisions of juries or judges 
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Table  3 – Mediation Hisotry 

Category Period Description 

Harmony models Ancient times Stakeholders find acceptable solutions through conciliation, 

reasonableness, cooperation, and compliance.  It is necessary to 

maintain peace and relationships because of close living 

conditions. 

Proliferation of 

courts 

18th century Mediation declined in industrialized society, as relationships 

were less important and legal frameworks were more 

appropriate in dealing with more complex situations. 

Need for reform Beginning of the 

20th century 

The courts were the norm for resolving disputes, but at high 

expensive and time-consuming.  Early reforms tried to improve 

efficiency. 

Mediation in Labor 1913 Department of Labor created to serve as mediator between labor 

and industry through peaceful means.   

First organization 1926 American Arbitration Association (AAA) was created to 

implement out-of-court options 

Alternative dispute 

resolution (ADR) 

starts 

1930s Out-of-court options where a third party makes an advisory 

decision (e.g., arbitration, private judging, fact-finding), gives 

advice on the merits of a case (e.g., lawyer evaluation, summary 

jury trial, judicial evaluation, and expert evaluation), and helps 

stakeholders reach an agreement (e.g., mediation and consensus 

building). 

ADR norm for 

courts 

1950-1970 Mediation became one of the more common ADR methods used 

for minor disputes.  AAA encouraged creation of dispute 

resolution centers across the United States.   

ADR for citizens 1970s Legal professionals expanded the application of mediation with 

pilot projects to resolve minor disputes between citizens. 

ADR for public 

policy 

1980s forward Various institutions contributed resources and ADR became 

effective in addressing public policy disputes.   
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Table  4 – Public Participation History 

Category Period Description 

Power provides 

access 

End of the 19th 

century 

Diverse and powerful pro-business interests have direct access 

to politicians.  Typical government interaction with the public 

was to only provide information about potential policies. 

Internal pressure WW II to 1950 Government employees seek to have the peoples’ interests 

reflected in project development.   

Social unrest 1960s Environmental activists later raised concerns during the 1960s as 

environmental degradation due to human activity was being 

better understood by scientists and the public. 

Government 

agencies regulate 

1970s Council on Environmental Quality and the USEPA formed.  

Congress passes broad environmental laws, but there are many 

challenges over how environmental protection could involve 

government, industry, citizens, and organizations.  ADR begins 

in regulations 

Litigation 1980s The majority of the USEPA’s rules were litigated and USEPA 

looses resources.  Mediated cases continued to emerge and ADR 

for the environment takes hold. 

Associations for 

Conflict resolution 

1998 The U.S. Institute for Environmental Conflict Resolution was 

created to offer classes and conduct research to disseminate 

better methods for dispute resolution with the public.   

Common practice current Government agencies that deal with natural resources and the 

environment are among the most frequent users of public 

participation. 
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Table  5 – Enhancements Functions 

Barrier Enhancement Functions 

No Access Representation  Scales up the access to individuals and formal organizations to 

represent certain interests 

 Improves the efficiency and time availability for agencies to 

meet with parties 

 Balances representation in decision making  

Intimidation Film and Focus 

Groups 
 Fully makes statements about interests  

 Equally questions statements 

 Clarifies statements about interests 

Positional 

bargaining 

Narrative  Gathers information efficiently and consistently 

 Exposes meaning behind a position 

 Reports interests equally and comprehensibly  

No accountability Deliberative 

Decision making 
 Provides real decision channels 

 Equalizes power among stakeholders 

 Works towards common goal while protecting individual 

interests. 

Scientific mistrust Decision support  Involves stakeholders early on 

 Makes science available to stakeholders 

 Reflects stakeholder interests 

 Addresses uncertainty 

 Produces results real-time 
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Chapter 3: Towards Harmony/Avoiding Chaos 

One of the enduring dilemmas of human life is how to prevent or resolve disputes 

to avoid chaos and bring harmony.  Whether the process is in Africa, Europe, Asia, or the 

U.S. court systems, people have created institutional processes to bring people together to 

express and resolve their misunderstandings and differences.  Within the U.S., when 

formal government processes ―de-emphasize the consideration of affected interests in 

favor of ‗objective‘ analyses, they suffer from a lack of popular acceptance.‖
1
  

Particularly with regard to environmental conflicts in a contemporary capitalism, there 

are many factors that make it difficult to involve the public.
2
  Chapter 2 discussed how 

specific public process barriers—excluded parties, power struggles, ignored interests, 

closed doors decisions, and inaccessible science—lead to poor agreements, conflict, 

delays, costs increases, and stakeholder dissatisfaction.
3
  In a vast outpouring of 

scholarship, academics, professionals, and experts have suggested guiding principles to 

overcome these barriers.  Their experience shows that the ―quality‖ of a public process is 

important.  This chapter is concerned about understanding that quality, either through the 

mechanisms of deliberation, how stakeholders interact with each other and make 

decisions,
4
  and on the quality of the facilitator of the process (mediator, facilitator, 

technical analyst, or manager).
5
  This chapter suggests measures to evaluate public 

process enhancements designed to effectively involve stakeholders in a public process, so 

as to enhance a public process to overcome these barriers by providing better access, 

communication, understanding, deliberation, and science.  These enhancements can be 

reasonably implemented by mediators, scientist, stakeholders, and other professional 

seeking to produce environmental policy through a public process.   
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The ―laboratory‖ for testing dispute prevention mechanisms is a comparative 

analysis of two separate public processes in the Leon River watershed that pursued the 

same goal, development of action plans required by the Clean Water Act to improve 

surface water quality.  Both processes required public participation to get buy-in from 

local stakeholders.  This dissertation used these public processes for a quasi-experimental 

setup, an enhanced process against a non-enhanced process, to determine the relative 

effectiveness of public participation enhancement on final outcomes.  It allowed real 

stakeholders representing citizens, dairy, ranching, government, and municipalities to be 

used for this dissertation.   

This chapter evaluates the performance of these enhancements by, first, making a 

comparative assessment of the relative quality between two public processes, and second, 

comparing the differences in final outcomes.  Surveys, focus groups, town hall meetings, 

interviews, and observations are used as data to measure relative improvement in process 

quality.  Stakeholder comments and support of the final report for each process are used 

to determine if conflict was resolved.  Each subsection describes the methods used in the 

WPP to overcome each of a barrier.  Specific examples from the TMDL clarify how a 

process barrier arises, and how the enhancement in the WPP was able to overcome it.  An 

evaluation comparing the two processes is also provided.  Included in this chapter is 

background on the Leon River watershed; a detailed discussion for each of the process 

enhancements and its performance; and an evaluation of the differences in the final 

outcomes of each process.   

LEON RIVER WATERSHED BACKGROUND 

The Leon River, located in the Brazos River Basin, is a rural watershed in central 

Texas bound by Proctor Lake upstream and Belton Lake downstream (See Figure 1).  
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The Leon River is approximately 190 miles long and the watershed is approximately 

1,375 square miles covering portions of Comanche, Erath, Hamilton, and Coryell 

Counties before it reaches Belton Lake. The watershed consists of scenic rolling land 

with elevations from 600 to 1,700 feet.  Proctor Lake releases water into the Leon River 

along with several tributaries.  The Leon River watershed, located within the North 

Central Texas climatic division, is classified as subtropical subhumid. Hot weather is 

persistent during the summer with the coolest and driest season between winter and 

spring. Precipitation can be light during the winter, but the area is known to have warm 

season thunderstorms and summer drought conditions.
6
   

The region has a long history of habitation.  Native American Indians roamed the 

area for 12,000 years prior to European settlement.  Three Texas counties make up the 

majority of the watershed, Comanche, Hamilton, and Coryell Counties, which were 

established in the mid 1800s.  The population in 2000 was 97,132 with just over half 

living in urban areas.  Coryell County has experienced the largest growth, 16.8 percent 

between 1990 and 2000, with the other two counties averaging 5.6 percent.  There are 

three major cities in the watershed with several small towns.  The region has a history of 

coal, oil, and natural gas production.  The watershed has a flatter topography and an open 

woodland character supports dairy industry, pastureland, and farming, as well as 

abundant wildlife.  There are 3,834 farms and ranches in the area making up the majority 

of land use in the watershed.  The region is also known for hunting and fishing because of 

its rich wildlife.
7
  Many residents seek rural, relaxed, and peaceful way of life.   

Texas Commission on Environmental Quality (TCEQ) is the state agency 

responsible for regulating and enforcing state and federal environmental regulations.  

TCEQ placed the Leon River on the 303(d) List in 1996 for having bacteria levels that 

―nonsupport of designated use,‖
8
 which signifies a gastrointestinal illness risk to bathers.

9
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DNA testing shows that that largest source of bacteria was from wildlife, with cattle and 

livestock second, followed by domestic pets and human sources.
10

  The upper portion of 

the watershed, between Comanche and Dublin to Hamilton, Texas, was the focus of the 

TMDL because of the amount of ranching, dairy, municipal towns, and other bacteria 

sources adjacent to impaired water bodies.  In response to non-attainment of CWA 

ambient water quality standards, the TCEQ in 2002 set out to develop a TMDL for 

bacteria in the Leon River to meet water quality standards.
11

   

The TMDL process for the Leon River started in January 2002 by hiring a local 

contractor to develop a water quality model with stakeholder input to produce the TMDL 

calculation and determine how water quality standard will be met.  The contractor held 

several public forums for stakeholders to attend; allowed question and answer periods 

with opportunities for formal comments; formed a steering committed to make decisions; 

and built a sophisticated model based on new field data.  The contractor prepared a draft 

TMDL report by April 2008, which proposed a 21 percent reduction in bacteria loadings 

to restore water quality to meet water quality standards.  As this chapter will discuss in 

detail, stakeholders were not pleased with the process or the outcomes.  Citizens feared 

losing their quality of life not from environmental hazards, but from proposed 

government rules imposing, from the citizen‘s perspective, ―overreaching, unfair and 

costly‖ regulation with ―no perceivable‖ benefit.  The pretense of the TMDL was that, 

according to the CWA, the level of bacteria in local creeks and rivers made it unsuitable 

for contact recreations.
12

  When asked, all landowners expressed concern for the 

environment and wished to protect the land and water.  However, many felt that the 

TMDL was unjustified because neither the state nor the federal government could 

provide any evidence of illnesses from swimming.  Citizen believed the true agenda was 

government regulation over non-point sources, such as ranching and farming.  Farmers 



 108 

and ranchers ultimately were not convinced the TMDL process was a way to impose 

environmental safeguards, but in reality it was an invasion of property rights.  The Leon 

River TMDL offered a degree of participation that was not satisfactory to stakeholders 

and various stakeholders made public comments stating their lack of support for the 

TMDL.  By 2008, the TCEQ moved to not adopt the Leon River TMDL because of lack 

of stakeholder support and an I-Plan was never developed.   

Because stakeholders were unhappy during the TMDL process, stakeholders 

worked with the Brazos River Authority (BRA) to apply for grant funds to support 

preparation of a watershed protection plan (WPP) once the TMDL was postponed by 

TCEQ.  They received a grant from EPA to hire a consultant to conduct a WPP in lieu of 

the TMDL.  A WPP is ―an analytic framework to restore water quality in impaired waters 

and to protect water quality in other waters adversely affected or threatened by point 

source and nonpoint source pollution.‖
13

  It contains sections that demonstrate how 

elements of the Clean Water Act will be met for threatened and impaired waters.  The 

WPP process was conducted between October 2007 to December 2010.  The process had 

similar characteristics of the TMDL, but they were conducted differently to follow the 

five principles discussed in this chapter.  Although many of the same concerns brought 

up during the TMDL were voiced during the WPP, the process enhancements allowed the 

contractor to address their concerns.  Stakeholders were pleased with the outcomes and 

no stakeholder felt their property rights were being violated—they fully supported the 

WPP.   

Although there are differences, for this study the WPP is similar to the TMDL 

when combined with the I-Plan, as they are both stakeholder driven documents aimed at 

assuring water quality meets regulatory standards.  For the purpose of this study both 

processes were the same because each sought to produce a document to improve water 
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quality that was stakeholder supported.  In other words, both contractors had an 

opportunity to design and implement a stakeholder process to gather input from 

stakeholder affected by water quality, develop a scientific basis for implementing 

projects, have stakeholders make decisions, and produce a report that is stakeholder 

supported.  This dissertation argues that the WPP process succeeded because it had 

greater stakeholder participation and was more reflective of their interests.   

Because both the TMDL outreach effort and the WPP process required 

stakeholder input to develop policies, it allowed for a rare quasi-experiment:  two 

separate government public processes, both seeking to obtain stakeholder support in 

efforts to reduce the concentration of bacteria in the Leon River.  The TCEQ‘s TMDL 

process used standard TCEQ public process methods.  The WPP implemented specific 

process enhancements to address particular barriers that impede the success of public 

processes. A treatment-control case study of this type does not exist in the watershed 

literature, as researchers typically deal with one case study or report ex-post results.  

None attempt an intervention designed to improve the quality of a public process as an 

experimental trial.  The closest example, a case study in the Midwest, is a group of 

stakeholders who participated in a WPP because of dissatisfaction with a TMDL, but the 

researcher did not have the resources to implement substantial changes to improve on 

outcomes (the researcher wrote the WPP with little input from stakeholders).
14

   The 

WPP did not fare better that the TMDL because of participant attrition likely caused by 

some of the barriers to resolution.   

This chapter suggests that the public process enhancements used in the Leon 

River WPP provided a high quality public process, resulting in stakeholder support of the 

WPP, ―It is essential that all stakeholders in this watershed buy into this concept if we 

want to realize success over time,‖ said Frank Vollamen, the dairy group representative.
15
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ACCESS TO THE PUBLIC PROCESS 

Environmental policy should allow ―affected citizens to become part of the 

decision-making process rather than being the victims of the decisions made by 

anonymous agencies or institutions.‖
16

  This principle of broad and diverse participation 

can be achieved when an affected population—who have much at stake when policies 

have the potential to degrade or destroy their environment, health, or quality of life—

participates in governmental decision-making or planning process.
17

  This principle has 

three objectives.  Stakeholders that may experience adverse consequences to their 

interests should have a reasonable ability to attend a process so they can take part in 

making decisions through discussions, no matter how large the population.
18

  Anyone 

potentially affected by the results of a public policy should have adequate time to discuss 

concerns during the decision-making process.
19

  Decision makers in a public process 

should reflect the diversity of the affected community, especially among those who are 

most affected and marginalized.
20

  If all three access objectives are met (wide geographic 

coverage, ample time for discussion, balanced representation in decision making), broad 

and diverse representation during decision making may increase the potential for 

agreements to reflect the diversity of interests.  Stakeholders will be satisfied when policy 

reflects their interests.   

Citizens in the Leon River watershed wanted to participate in Leon River TMDL 

deliberations because the outcomes could pose risks to their livelihoods.  Federal 

government mandates to control bacteria in local waters, although aimed at protecting 

human health, posed risk of new state regulations to stakeholders in the Leon River 

watershed, especially in the upper watershed, as 58 percent of stakeholders were from 

this area based on sign in sheets at meetings.
21

  Stakeholders adjacent to streams feared 

they would be made to control bacteria on their property from entering the water bodies.  
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Some control measures could be costly.  During the TMDL, the TCEQ engaged the 

public through town hall meetings so they could be part of the solution (see Table 6).  

TCEQ also established an advisory board to make decisions on behalf of stakeholders 

(see Table 7).  However, these two features may have not fully followed the three 

objectives of the access principle.  To correct these limitations, the WPP included focus 

groups, a working committee, and a technical advisory group to complement the town 

hall meetings (see Table 8).  This section describe how multiple levels of access provided 

a wider geographic reach, more time for discussion, and balanced representation in 

decision making.   Table 9 provides a summary of this section. 

Feedback Loops through Representation 

Farmer and ranchers perceived that they would not be better off with the 

implementation of the TMDL and they did not have sufficient access to the decision-

making process to protect themselves.  The WPP was enhanced by using representation 

and focus groups as a complement to town hall meetings, which provided a higher level 

of access than what was offered during the TMDL.  The composition, legitimacy, 

constituency, and institutions of representation in the decision-making bodies are 

crucial.
22

  Representation can play an important role for discussing environmental 

challenges in a democracy, ―it has to be representative of relevant groups of people.‖
23

  

Stakeholders access through representation is growing, such as in citizen forums with 

governments, UN agencies, and international organizations.
24

  In some countries with a 

relatively new democracy, representatives for various interests and associations are now 

beginning to participate in environmental decision making, as they were once powerless 

against a totalitarian regime.
25
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The TMDL and the WPP used town hall meetings and a select group of 

stakeholder as advisors to the government.  The challenge with a town hall meeting is 

that if poorly located it may limit the geographic access to some in the far reaches of a 

watershed.  A large number of attendees may decrease time available for discussion.  To 

overcome this challenge, an advisory committee can be established to connect 

stakeholders at a town hall meeting to government, but the makeup could be perceived as 

imbalanced, especially when considering who has the most at stake.  The TMDL had 

some of its meetings outside of the watershed, with most meetings occurring once a year.  

The advisory committee for the TMDL provided only comments and made no decisions 

during the TMDL.  On the other hand, the WPP was designed to meet the three objectives 

of access.  The WPP used a hierarchy of meeting venues (town hall meetings, focus 

groups, a technical advisory group, and a working committee), denoted as ―hierarchy of 

access,‖ to extend geographic coverage, increase dialogue time, and balance 

representation.  The key finding was that focus groups and representation as a 

complement to town hall meetings allowed a feedback loop between stakeholders and 

decision makers that provided a higher level of access to a broad and diverse set of 

stakeholders.   

The imbalance of representation is of particular interests.  This part of the 

principle is based on Arnstein‘s 1969 classic ―ladder rungs‖ of public participation (See 

Figure 2). It shows Arnstein‘s ladder as simple ―concentric rings,‖ that shows the 

escalation of participation and stakeholder roles.
26

  Each passing ring toward the center 

increases decision-making power.  It moves from historically marginalized stakeholders 

who are uninformed to co-decision makers who can make decisions.  The four outer rings 

are areas where public outreach, news outlets, and town hall meetings occur where 

marginalized groups, the general public, observers, and commenters have little to no say 
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in making decisions.  To reach the inner rings, three stakeholder types are needed that can 

influence the process and make decisions (co-decision makers, active participants, and 

technical reviewers), which correspond to the different meeting levels.   The TMDL and 

WPP approaches reached the first four outside rings of Arnstein‘s participation levels (the 

historically marginalized, general public, observers, and commenters) through outreach, 

media outlets, and town hall meetings.  The WPP, with its variety of meeting venues, was 

able to reach the inner rings and give stakeholders who had the most at stake and were 

the most marginalized access to decision making.  The mechanics of the four meeting 

types and how they contributed to feedback loops are described as follows.         

Town Hall Meetings 

Town hall meetings allowed the general public and observers a venue to learn 

about the TMDL and WPP, identify concerns, express ideas, propose solutions, and make 

comments on issues.  Table 6 is a list of town hall meeting held by TCEQ and Table 8 list 

the meetings for the WPP.  For the most part, the announcements for the TMDL and 

WPP town hall meetings were similar.  TCEQ and BRA kept a website that provided 

information about the process to the general public.  TCEQ generated the original list of 

past participants.  A mailing list of individuals was shared with the WPP facilitators.  

This list formed the basis of a contact list used to reach out to as many stakeholders as 

possible.  This list was expanded by adding contacts provided by BRA, TSSWCB, and 

Texas AgriLife, as well as from other stakeholders suggesting others who should 

participate.  Emails and letters were also sent out to stakeholders to inform them of 

progress and of upcoming meetings.  The marginalized group in the Leon River was the 

ranching group.  The WPP did make additional efforts to reach out to ranchers.  Outreach 

efforts were made through the various extension agents, cattle auctions, and other 
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roaming agricultural events in the area to inform them of the WPP.  Numerous handouts 

were provided at these outreach meetings.   

The town hall meetings for the TMDL and WPP were in large public setting and 

were similar in format.  Information was provided to stakeholders and commentary was 

allowed.  No decisions were taken at these kinds of meetings.  The major difference was 

that WPP stakeholders knew that if they wanted to engage at a deeper level they had the 

option of participating in focus groups, technical advisory committee, and a working 

committee (see Figure 3).  The figure illustrates the operationalized form of the three 

inner rings through the organization chart of the Leon River stakeholder group.   

Stakeholders were told about the hierarchy of access and goals for each meeting level.  

Forms were handed out at the meeting explaining the process, signup sheets were 

provided to start focus groups, and comment cards were handed out to gain initial 

feedback.  The key element explained at the town hall meetings was that although the 

working committee would be the most involved in developing the WPP, all stakeholders 

through their representative would be able to make sure their concerns were voiced and 

they had input into the policy affecting their lives.   

Focus groups 

The purpose of adding focus groups to the WPP was to provide greater 

geographic access and to increase the time for discussion.  Focus groups give 

stakeholders the ability to participate more actively in a more comfortable setting where 

they were able to engage directly with their selected representative.  Focus groups had 

several design features: similar constituency, small sizes, variation in location, multiple 

meetings, and interaction with representatives.  Focus groups logistically make it possible 

for dialogue to occur because the number of participants in meetings is smaller.  A small 
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number of individuals involved in actual dialogue allow more active participation in 

making decisions, more time per person for expression, higher attention, and less 

tension.
27

  If groups become large, they can suffer from inefficiencies in communication.  

An extreme of example is the Copenhagen climate change negotiations, as De Boer stated 

that ―he believed climate talks should be conducted differently, relying less on formal 

negotiations among thousands of delegates from nearly 200 countries and instead seeking 

agreement among smaller groups to lay the groundwork of a deal.‖
28

  Beierle and 

Cayford show that smaller groups overall score higher than larger public meetings on 

achieving process goals.
29

   

Table 8 shows the date, location, average attendance, and frequency of meetings.  

The corresponding average attendance for the TMDL is based on a cluster of the sector 

that attended TCEQ town hall meetings (counts were based on the sign-in sheets).  

Establishing focus groups based on sector encourages dialogue because people tend to be 

more empowered when there is congruence in membership.
30

   Focus group meetings 

were attended by many individuals who attended many of the TMDL meetings.  

Common characteristics among that majority of the stakeholders in the focus groups, if 

not all, were that they lived in the watershed and water quality improvement activities 

would have a direct impact on their lives.  The WPP focus group meetings were held 

separately for agriculture (farmers and ranchers), dairy, citizen, county, and municipal 

sectors (see Figure 3).  

Focus groups were relatively small, held in different parts of the watershed, and 

conducted several times a year. Comanche, Texas, was used an upper watershed ranching 

meetings and for diary operator meetings.  Hamilton, Texas, was used for the middle 

watershed and for general meetings.  Gatesville, Texas, was used once for a lower 

watershed meeting for farmers and ranchers.  Focus groups for the five stakeholder types 
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were held within the watershed during the winter of 2007/2008, spring 2008, and summer 

2009.  Meeting lasted at least three hours and typically had less than a dozen participants.  

The format and time allotted gave stakeholders many opportunities to ask questions and 

have discussion.  No formal presentation was given at the focus groups to allow for 

maximum discussion.  Ranchers and farmers, the most affected group, were offered the 

most number of meetings and meetings were held in all three parts of the watershed.  All 

other groups had three meetings each.   

Focus group members were responsible for selecting their group‘s representative 

in the Working Committee.  This established the legitimacy of the feedback loop.  It was 

different than the TMDL process, as TCEQ selected the members (TCEQ later included 

self-nominating individuals with interest participating in the advisory board).  By 

selecting their own representative, stakeholders could be more confident that their 

interests would be protected.  This was a democratic process and gave legitimacy to the 

representatives and to the process.  Thus, all the participants of the WPP focus groups 

had a voice in decision making, even if they came at the last minute.   

Working Committee Representatives 

A representative‘s role for this dissertation was based on EPA‘s Project XL public 

participation where some participants worked intensively to develop projects from the 

ground up.
31

  These individuals represent a variety of stakeholders and are responsible for 

conveying stakeholder viewpoints and relaying information from the meetings of the 

group to others less involved and the general public.  Representatives for a group of 

stakeholders with similar background and values gave the silent majority a voice, as those 

stakeholders are likely to have similar interests.  The purpose of the working committee 

was to participate in the development of the WPP such that the proposed projects to 
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improve water quality do not conflict with a group‘s interests.  The WPP working 

committee representative plays Arnstein‘s co-decision maker role in the concentric rings.  

WPP representatives were selected from the body of stakeholders by stakeholders.  A 

representative from each sector made up the committee, with two representatives from 

agriculture.  Representatives logistically give general stakeholders access to the decision-

making process because those representatives gathered information, concerns, and 

opinions of many with similar interests in the focus groups and with one voice expressed 

those views efficiently during decision making.  Committee members considered 

stakeholder input and worked together to investigate proposed strategies and formulate 

creative solutions in an attempt to meet as many desired outcomes as possible.   

The important feature of the working committee is that each representative has a 

feedback loop to their interest group.  A feedback loop is when a representative has direct 

access and ability to communicate with stakeholders in a constructive setting so he or she 

may gather insight and make decisions that would reflect the interests of those 

stakeholders, making the process legitimate.  The hierarchy of access provided these 

feedback loops during the WPP, while the TMDL advisory board did not have an 

opportunity to engage with the audience for feedback.  Figure 4 shows the structural 

difference between the two public processes with participants based on Arnstein‘s type of 

stakeholder.   

Technical Advisory Committee 

A technical committee group was added to allow a venue to discuss more 

technical issues related to science, solutions, and uncertainty.  This group was composed 

of various government agencies, academic institutions, consultants, and experts.  Their 

role was to be technical reviewers of the WPP and assure the technical aspects of the 
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report were adequate, funding for projects was available, and technical support could be 

provided.  Many of these technical stakeholders participated in the TMDL, but had no 

formal role during its development as a group.  The group provided guidance early on 

during the development of the WPP as well as extensive comments on the written report.  

Because participants would be traveling from Austin, Dallas, and the Central Texas, 

Temple was used for the Technical Advisory Committee.  This was reasonable as all 

participants would be paid for their time and travel expenses covered.  This group had 

similar issues and benefits as discussed above with the focus groups.   

Results 

This case illustrates that the public meeting design matters.  For the TMDL, 

access to the process was limited because the initial location favored stakeholders in one 

part of the watershed, stakeholders had insufficient time for discussion, and the advisory 

committee was unbalanced in representing affected parties.  Upon inception, the TMDL 

process operated from the commenter ring outward (see Figure 2).  Stakeholders sought 

to stop the process at the point where they eventually succeeded in convincing TCEQ 

commissioners not to approve the TMDL.  Initiation of the WPP by BRA and the 

TSSWCB allowed Leon River stakeholders to move toward the inner rings of 

participation.  Once the access enhancements were implemented, stakeholders were 

accepted as co-decision makers; thus, stakeholders had direct access to the decision-

making process that would affect their lives.  This access was possible due to meetings 

held in diverse locations, offered more often, and balanced in representation where the 

hierarchy of meetings provided all stakeholders access to the decision-making process.   

The performance of the two processes is based on public documents, interviews, 

observations, and a survey.  Table 9 presents the results of the survey that compares the 
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two processes based on a five point Likert-type scale.  Survey results are grouped into 

total responses for all responses and a subcategory of paired responses for stakeholders 

who attended both processes.  The scale represents the level of performance ranging from 

―very poor‖ to ―very good.‖  The access elements are in reference to location, time, and 

representation. The count of responses is also shown.  Because the response count is low, 

it is not possible to perform detailed statistical analysis and regressions.  However, it is 

useful in demonstrating the relative difference between the two processes by comparing 

average values.  All of the response values for access for both processes fell between 3, 

―medium,‖ and 5, ―very good,‖ the higher the value the better the performance. 

Geographic Location 

Providing access to all of the stakeholders in the Leon River watershed is a 

challenge because it covers three counties containing several towns.  Geographic access 

issue arose for TCEQ when citizens became aware of TMDL meetings outside the 

watershed.  The first two meetings were held in Temple, Texas, a venue outside the 

watershed and on the opposite side of the most affected area.  It had the lowest 

attendance of affected parties.  Table 6 shows that the first set of meetings were attended 

by more unaffected stakeholders than affected stakeholders.  Stakeholders from the 

farthest cities, Dublin and Comanche, would have to travel 100 and 108 miles, 

respectively, to make a meeting.  Temple is located along Interstate 35, and would be 

convenient for those coming from Austin, Texas, such as the TCEQ, state elected 

officials, Texas Parks, and Wildlife, and the TMDL consultant.  It was not until the third 

meeting that the City of Hamilton, close to the geographic center of the watershed, was 

chosen as the venue.  The new location reduced the travel time for all stakeholders living 

in the watershed.  Once the meeting location changed there was a significant increase in 
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attendance.  The one meeting held in the upper watershed, Comanche, Texas, had the 

most attendance of all meetings, suggesting that more affected stakeholders live in the 

adjacent region.   

The TMDL was criticized early on for not providing a local venue in the 

watershed.    TCEQ corrected subsequent meeting locations in the watershed.  However, 

TCEQ may have missed the opportunity at the beginning of the process, which can be 

crucial to gather participation and interests, because of the location.  As a result, it seems 

that TCEQ may have never really recovered the citizens‘ trust and citizens commented 

that they were not pleased with the overall level of participation.    Some citizen 

comments were: 

―The process is three years old and yet it wasn‘t until this past October that the 

main affected area even knew about the TMDL process or a meeting was 

scheduled in the area.‖ [The Honorable Sid Miller, TX Representative Dist. 59]
32

 

―The TCEQ was particularly negligent in upholding the public's trust and perhaps 

even deceitful in failing to well publicize their TMDL program for the Leon River 

in the area likely to be most directly affected by cleanup measures.‖[DeLeon Free 

Press]
33

 

The first WPP town hall meeting was located in Hamilton, Texas, on October 10, 

2007, a shared town hall meeting with TCEQ prior to the last the TMDL meeting.  

Stakeholders of the TMDL were invited to participate in the WPP as a parallel process 

that would also seek the desired goals of the TMDL.  Several focus group meetings were 

held after this first town hall meeting (see Table 8).  Feedback at recurring town hall 

meetings, focus groups, and one-on-one meetings linked all stakeholders to decision 

making.  This appeared to be a more receptive approach for improving water quality as 

the representative of the diary group stated at the TMDL public comment meeting that ―A 

watershed protection plan carefully followed through, with complete stakeholder 

involvement, is the proper way to approach the bacteria issues with the Leon River‖
 34
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The second town hall meeting occurred midway through the WPP.  This meeting 

provided stakeholders information on field work to find bacteria sources, regulations 

updates, and proposed reduction strategies.  A description of the decision support system 

and other scientific exercise were also given.   

The improvement over the TMDL was to offer more convenient locations to 

attend meetings. The WPP always had meeting locations within the watershed for all 

except the technical advisory group for reasons described above.  Although information 

of all meeting attendees was not possible, observations and sign-in sheets indicate that 

there was steady attendance throughout the WPP process and for the TMDL process once 

the meetings were local.  Focus group meetings were well attended.  Other than for the 

concerned citizens group, meetings had little attrition (see Table 8).  It was difficult to 

track down attendees who had not participated in previous meetings.  However, each 

WPP meeting began with a show of hands of those who were not familiar with the 

project.  Only a couple of stakeholders were identified.  These individuals commented 

that they could just not get around to getting to a meeting, but had friends informing 

them.   

For the most part, stakeholders commented that once meetings were located in the 

watershed, they felt they had reasonable geographic access.  Stakeholders commented 

that focus groups in the three counties was convenient.  Survey results on Table 9 suggest 

that WPP participants on average felt the WPP meeting locations were ―good‖ as 

compared to ―medium‖ for the TMDL participants, average score 4.3 and 3.4, 

respectively (there was little difference between total and paired responses).  These 

survey results are consistent with meeting comments that suggest the WPP process 

performed better than the TMDL in offering better locations for meetings. 
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Time for discussion 

Stakeholders desired time to discuss their concerns, negotiate solutions, and make 

decisions.  The TMDL process began August 2003 and ended May 2008.  During those 

years there were 8 town hall meetings (standard meeting with TCEQ staff) and 1 formal 

comment period for stakeholders (recorded meetings with a court reporter).  Table 6 lists 

the attendance for the 8 town hall meetings.  The first three meetings occurred once per 

year.  Later meetings occurred twice a year.  Turn out for the last six meetings more than 

doubled, ranging between 45 and 147 attendees.  One concern among stakeholders was 

the insufficient number of meetings to give stakeholders time to participate.  Another 

concern was the number of participants in a single meeting did not permit discussion.  As 

a result, some stakeholders felt the low frequency and meeting logistics did not provide 

ample time for stakeholders get involved, voice concerns, propose solutions, and discuss 

solutions.  Many wanted more time, as one county official requested,  

―because the general public in the affected watershed is just now becoming 

knowledgeable of the fecal coliform impairment of the Leon River, is it possible 

for your timetable to be extended to allow for additional public/stakeholder 

participation‖ [The Honorable Fred Cox, Hamilton County Judge]
 35

   

The addition of focus groups, technical advisory committee, and an elected 

working committee members improved access to stakeholders in the Leon River 

watershed.  Stakeholders with interest in the outcome and a desire to be more than just an 

audience member had more time for discussion per person as compared to the TMDL.  

The additional time allowed members to refine specific issues identified at town hall 

meetings so that their representative had a cohesive message during decision making at 

the working committee.  The technical advisory committee allowed more technical items 

to be discussed that likely would have frustrated general audience members and taken 

away time from regular stakeholders.  Having technical members together was likely a 
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better use of their time rather than sitting in an audience.  As a result, the theoretical 

amount of time each stakeholder had for making comments increased through the focus 

groups.  For example, Table 8 shows on average 8 farmers/ranchers attended the TMDL 

meetings and similarly 9 attended the WPP meetings.  However, the TMDL ranchers had 

to share the speaking floor with the entire audience giving them just a couple of minutes 

to ask questions, while at the focus groups they had a conversation among just the 9.  

Moreover, because there was no formal presentation at the WPP, each stakeholder could 

make use of the full three hours (nearly 20 minutes each).  Survey results presented in 

Table 9 suggest that stakeholders felt an improvement in time and duration of meetings 

with the WPP (3.4 for the TMDL and 4.1 for the WPP). 

Balanced Representation during Decision Making 

TMDL representation during decision making was not as balanced as compared to 

the level of contribution to pollutant load, as the most affected stakeholders would be 

agriculture.  Parties that could be potentially affected by the TMDL are citizens, local 

county officials, dairy operators, farmers, municipal officials, agricultural organizations, 

and ranchers.  The stakes in the outcomes are greater when a stakeholder lives or works 

in the affected area; works outside of government; and would be expected to incur costs 

to help achieve the TMDL or represents those that bear direct impacts.  In the Leon River 

the burden would be on agriculture-related businesses because ―the largest presumed 

source of fecal coliform bacteria is rangeland,‖ making livestock the largest controllable 

source (62 percent).
36

  This made ranchers the most affected stakeholder group because 

they would face the majority of costs imposed by the TMDL.  For example, having to 

install an alternative water source to keep cattle out of creeks could cost thousands of 
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dollars per ranch, while any treatment plant upgrades would only raise a utility bill by a 

few dollars.   

The TCEQ developed an advisory committee to provide comments and feedback 

on the TMDL.  Table 7 shows the makeup of this 21 member advisory committee, 

organized by stakeholder groups.  It lists those who live in the watershed, would bear a 

TMDL burden, or if a stakeholder had agricultural interests.  Decision makers were not 

always the same.  Some representatives came on behalf of others.    The table illustrates 

the most significant access issue: the imbalance in representation among the decision-

making group, as those with the highest stakes in the TMDL outcomes—agriculture—

were a minority.   

The agricultural producers had high stakes in the outcomes.  Royce Lubke lived in 

the watershed, came at his own cost, would be directly affected by the TMDL, and 

represented the typical rancher.  The two members of the Farm Bureau also had high 

stakes.  These representatives had similar characteristics as Mr. Lubke, but were also 

elected to represent a large constituency of farmers and ranchers.  The Farm Bureau is a 

non-profit organization and has a long history of advocating for agricultural producers.  

The fourth high stakes stakeholder was Hall DeBusk, an elected Soil and Water 

Conservation Board (SWCD) representative and local rancher.  The SWCD is a quasi-

government arm of Texas with officials elected among local agricultural operators in 

each district.  They do not represent the state, but rather local agricultural producers and 

they do not enact regulations.  SWCD officials are agricultural producers and would be 

affected by a watershed policy.   

Representatives of the Texas Association of Dairymen had the second highest 

stakes in the outcomes.  They did not live on the watershed; however, they represented 

the second most affected groups of stakeholders in the watershed.  Waste application 
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fields are usually associated with dairies and represented 8 percent of controllable load.
 37

  

These loads are controllable because diaries maintain permits with TCEQ to operate and 

the TMDL could impose additional regulation.  Any permits changes would affect dairy 

profitability.  The outcome was important because new rules could have implications 

throughout Texas for other dairy operators.  These four stakeholders had a personal stake 

in the outcomes resulting in a higher degree of attention, engagement, and commitment.  

Five had the added pressure of representing other agricultural producers with direct 

impacts.   

Two other groups rightfully needed to be decision-making stakeholders, but they 

did not have as high personal stakes in the outcomes as ranchers.  One group consisted of 

elected county officials and municipal staff.  These stakeholders may not be directly 

affected by the TMDL, but they live in the watershed and were elected or appointed by 

citizens within the watershed, giving them a sense of connection and responsibility to 

residential citizens who may be directly affected. Municipal authorities have jurisdiction 

over point sources (wastewater treatment facilities).  This source represented 0.86 percent 

of the load.
38

  The urban foot print contained 12 percent of the bacteria sources in the 

watershed (pets and small livestock being the only controllable sources).
39

  However, 

municipal authorities commented that they limit the number of pets per household, but do 

not have rules for pet waste on residential property.  County authorities have very little 

authority in the area other than with regulations over septic tanks, which contributed 0.01 

percent to the bacteria load.
 40

   

Academics, consultants, and government representatives had little personal stakes 

in TMDL outcomes: Academics play an important role in the water by providing 

education to farmers and improving operations through research.  The two members 

indirectly support the ranchers, dairy operators, and farmers, but would not be affected by 
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the TMDL outcomes.  The engineering consultant had little at stake in the TMDL, other 

than the cost of attending.  Conceivably, the firm could even benefit from the TMDL 

because stakeholders would need to obtain professional services to be rule-compliant.  

Non-local government employees had the least personal stake of the decision-making 

stakeholders.  The government may have programs in the watershed and could be 

involved in supporting projects and education, but government staff would not experience 

the burden of implementing projects out of their personal finances.  Texas Department of 

Agriculture does promote ranching, but the representative was not elected by 

stakeholders directly impacted by the TMDL.  Texas AgriLife Extension Service 

represents an academic institution that supports agricultural businesses.  However, this 

dissertation argues that government employees and consultants have no standing to take 

decisions for stakeholders.   

The makeup of the TMDL advisory group—with academics, consultants, and 

government staff—diluted the decision-making power of those with the highest stakes in 

the watershed.  Government members made up the largest single group, yet ranchers 

were clearly the most affected.  Government staff also made up the single largest 

represented group in the audience in all but one meeting, typically above 25 percent of 

attendees (see Table 6).  Less than half of the attendees at the first meeting were affected 

stakeholders.  Only one municipal stakeholder and four unspecified attended the second 

meeting (42 percent).  These two meetings had no ranchers, farmers, and only one dairy 

operator and citizen.  During later meetings, the government representation remained the 

single largest group of attendees, but meetings constituency shifted so that the majority of 

the meetings were attended by affected parties for all but one meeting for the last six 

meetings.  However, the ―bottom line‖ on representation is that of those who were 

designated to take decision, the majority would not be directly affected, more than half 
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did not live in the watershed, and less than half had agricultural interests.  This means 

that among the 21 designated stakeholders, a minority (six stakeholders representing 

dairies and ranchers) were concerned about how to protect their own livelihoods or the 

direct livelihood of those they represented.  This unbalance was noticed by a rancher, 

who stated,  

―I resent the fact that only three members of a 21 member committee that were 

meeting in Temple, [Texas], were landowners.  The other members were salaried 

personnel from other agencies.‖
 41

  [Rusty Harris, Hamilton County Landowner]     

WPP representation during decision making was balanced for the most affected 

and marginalized stakeholders (dairy and ranching) and the feedback loops offered more 

people access to making decisions.  The WPP working committee was composed of six 

stakeholders (see Figure 3).  Three representatives were from dairy and ranching.  The 

stakeholder who represented citizens lived outside of the urban area and had similar 

concerns about property rights and access to water.  Thus, these four stakeholders, who 

had high stakes in the outcomes, held the majority of the working committee (75 percent) 

as compared to less than a third of the composition of the TMDL advisory committee.  

Although the WPP working committee was a less than half number of the TMDL 

advisory committee, the six members represented far more stakeholders because of the 

feedback loops.  The TMDL only had one type of meeting where all stakeholders were in 

a single location and had to share the same space for discussion, including the advisory 

board—limiting the time for feedback.  On the other hand, the WPP focus group gave 

stakeholders a higher degree of access to the decision-making process than the TMDL 

town hall meetings because there was more time and opportunities for discussion with 

representatives.  Stakeholder commented during the focus groups that they believed their 

interests would be protected by their representative, which was an improvement over the 
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WPP.  Survey results confirmed this observation.  Results suggest that broadness of 

representation improved (3.3 to 4.1); the strength of representation of the most affected 

communities improved (3.3 to 4.0); and the strength of representation of marginalized 

groups improved (3.1 to 4.0).  Stakeholders who attended the both the TMDL and the 

WPP gave the WPP slightly higher ratings.   

Access Recommendations 

Many stakeholders wanted to participate in the TMDL process once the 

community was aware of the process.  The structure of the TMDL stakeholder process 

had trouble providing access to stakeholders who would be most affected.  The location 

of meetings at the beginning was not convenient for stakeholders who wanted to be 

informed and make comments.  Critical first meetings were held outside the effected 

basin, and trust may have been undermined as a result.  The town hall meeting style 

required large number of stakeholders to gather in one place that lasted three hours, 

beginning with a technical presentation, leaving few minutes for persons to ask questions 

and receive answers.  There was limited time for real dialogue during the TMDL public 

process or to gather input from representative stakeholders.  If a stakeholder wished to 

return and make comments at a subsequent meeting, the low number of meetings reduced 

the opportunities for this to occur.  Regardless of the composition of the general 

audience, the decision-making group was not balanced, as the most affected group was in 

the minority.  While individuals with knowledge would be involved, such as USDA, 

Texas AgriLife, and other government institutions, these agencies either regulate or 

provide education.  If the intention was to let stakeholders create a solution, the large 

fraction of unaffected parties undermined the credibility of the decision makers.   
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The WPP had hierarchy of access where stakeholders could select among four 

levels of participation.  Representative spokes persons as co-decision makers were used 

with added feedback loops in the focus groups to engage the active participants.  

Frequent and smaller meetings throughout the watershed allowed each individual 

stakeholder convenient locations and more times for dialogue, expression, and feedback.  

A smaller meeting among technical reviewers made the other meetings more productive.  

Selecting diverse and broad representatives of affected party chosen from within focus 

groups allows the marginalized group who could not attend meetings a voice and it also 

balances and legitimizes decision-making power.  Finally, a working committee allowed 

co-decision makers to have a major role in decision about the WPP.   

The role of citizens in policy development is important because when they are 

united to protect their livelihoods they have the will power to achieve goals even in the 

midst of powerful opposition.
42

  Citizens without access to voice disagreements have 

little but aggressive behavior as a means to get enough attention until someone notices.  

Different types of meetings offered in different locations and times with real engagement 

between regular stakeholders and stakeholder-elected decision makers improved the level 

of access during the WPP.  It gave the public process legitimate and diverse 

representation during decision making that allowed the process to move forward on what 

seemed to be intractable issues during the TMDL.  Similar results are being seen in 

Europe‘s Water Framework Directive that introduced participative instruments, such as 

better representation, focus groups, and higher decision-making authority for diverse 

groups, enabling progress on intractable water issues.
43

 
44

     

Often times standard operating procedures dictates how meeting are conducted.  

A town hall meeting may not be the best venue to give a large group of stakeholder 

access to the decision-making process.  If it is the only option, recommendations are to 
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hold the meeting in the affected area and at a location and time as convenient as possible.  

Breaking up the general audience into smaller groups with a feedback loop is 

recommended for better access to stakeholders.  A focus groups provides a venue where 

participants are given ample time to make their concerns herd; however, if time is not 

available, surveys, email, logs, twitter, or other online media could be used to give 

stakeholder an opportunity to gain access to the process.  Often a process takes many 

different directions, so the overall design of the process should be flexible so that 

adjustments can be made as circumstances change in the field.  Having meetings as early 

as possible when impairments are found is preferred, as opposed to waiting until the state 

is forced to act quickly to meet federal requirements.   

It is important to establish a good liaison between government and stakeholders to 

establish a line of communication. The selection of a these individuals, perhaps as 

decision makers, should not be by the regulatory agency, as it could be perceived as 

unbalanced or illegitimate.  Stakeholders should select their representative decision 

makers through some kind of democratic process so local stakeholders have some 

ownership in the outcomes.  A representative from each sector of society should be 

present, but the decision-making group should be kept to less than seven.  It is also 

important to have the ―right‖ people.  These are representatives from the affected area, 

have knowledge of science, have some stake in outcomes, and have good communication 

skills.  County officials could be play a vital role in dealing with local environmental 

issues as they are an arm of the government, but the closest branch of state government to 

the people.  They could be good candidates to represent the people, as they have already 

been elected to do so.  One recommendation is to make them aware of impairments with 

the CWA early, so county officials and extension agents can engaged local residents early 

to find solutions before it becomes a major issue. 
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One interesting observation made during the focus groups and the working 

committee was the sense of education about policy making through the democratic 

process of developing the WPP.  During the early formations of democracy, scholars 

such as Rousseau argued that a fundamental tenant of democracy is the need for the 

public to participate in the democratic process to be educated about General Will, the 

common goals of society.
45

  Stakeholders engage each other during a participatory 

process while building community and learning about democracy.  This is a topic that 

was not addressed, but would be interesting for future research.   

OPEN COMMUNICATION 

After stakeholder access a public process, the second guiding principle is open 

communication.  Public participation with open communication among parties can allow 

stakeholders to listen to each other and offers an opportunity for parties to resolve 

conflict.  When open communication exists, stakeholders have an open mind and free-

flowing dialogue, increasing the potential for stakeholders to understand the diversity of 

interests.  This environment gives stakeholders the capacity of ―protecting his or her 

interests while also being capable of contributing to the definition of the collective 

will…by contributing without coercion or limitations to make political arguments about 

how a policy will affect their interests.
46

   

Open communication is where any public meeting participant has the opportunity 

to communicate what they wish (full expression) and ask questions (equally defend 

views), a ―free speech‖ environment.  Stakeholders should be comfortable and free to 

fully express their values, beliefs, norms, desires, and concerns, as dialogue is said to be 

fair if participants ―can join fully in the substantive discussions of the group.‖ 
47

  To help 

society, decision makers need free speech to question, defend, and correct truths about 
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the world; coordinate activities based on legitimate agreements; and understand the 

sincere concerns of people.
48

 

Stakeholders can be intimidated during public meetings due to large audiences, 

powerful people, and emotions.  These factors can affect negatively a stakeholder‘s 

ability to speak where or preclude some stakeholders from speaking at all. Intimidation 

can make it difficult for people to articulate ideas or engage in dialogue.  Intimidated 

stakeholders weaken the process of learning about interests.  Therefore, a public process 

that allows a free speech environment and assists stakeholders to explain their interests is 

better than a set of intimidated speakers who never get a chance to be understood.   

The TMDL engaged stakeholder in question and answer sessions in town hall 

meetings that may not been ideal for dialogue.   The environment may have been 

intimidating for some participants.  The WPP introduced film as a process enhancement 

that filmed stakeholder in a comfortable environment that could be edited and shown to 

other stakeholders.   It complemented the working committee, as well as the town hall 

meetings, and established a positive environment free of intimidation sources that 

allowed stakeholders to fully articulate interests and equalized communication among 

individuals.  This section describes the intimidation some stakeholders may have felt and 

how film isolated stakeholders from this intimidation and contributed during the working 

committee meeting and town hall meeting toward open communication.     

Isolation 

  The presentation of the edited film vignettes and follow-up question and answer 

period allows full presentation of interests and equal opportunity to defend opinions.  

Stakeholders are isolated from sources of intimidation by being captured on film in a 

comfortable setting, and when the edited film is shown there is no possibility of 
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influencing it.  Thus, the stakeholders can convey the message without fear of reprisal 

from powerful people, anxiety from a large audience, or the buildup of emotions.   

Large Audience 

The first source of intimidation is from the audience.  The format of a meeting—

closed or open—affects the quality of a conversation.  For example, a closed meeting 

may allow stakeholders to express themselves with less fear of subsequent consequences, 

yet it would exclude the public or larger audiences.  In an open meeting participants may 

face social pressures, meeting rigidity, on a limited time for discourse.  The Leon River 

TMDL town hall meetings were all open meetings.  They averaged around 56 attendants 

with one meeting having over a hundred attendants (see Table 2).  Although the number 

may not be that large, some participants perceived the meeting as crowded because the 

conference space was at or above capacity for many meetings.  A square of tables was 

arranged in one half the room so the TMDL advisory board could have a board-room like 

configuration.  The audience was off to the side in row seating in the other half of the 

room.  Stakeholders wishing to speak had to stand and speak from a chair in the middle 

of a fairly densely populated room.  Thus, meetings had an appearance of a large 

audience. 

Film can access both open and closed types of venues without intimidation.  The 

power of film is that it captures what is said by a person in one location and preserves the 

vetted content and present to others in another location, at any given time, as often as 

needed.  This dissertation chose to record the working committee members answering 

semi-structured interview questions in a private setting.  Final videos were shown to the 

working committee and at town hall meetings as a substitute for each stakeholder‘s live 

statement about their interests. As a result, the stakeholder was isolated from the audience 
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when making their initial statements, thereby removing a possible source of intimidation 

when speaking.   

Even with no intimidation, it is difficult for a stakeholder to clearly articulate 

concise and full statements about their interests.  As described above, a filmed interview 

can be edited.  Backdrop footage can be used as an overlay to hide scene cuts allowing a 

string of statements from different parts of the interview to be condensed into a coherent 

intelligible vignette.  All vignettes were edited to last approximately 6 minutes, which 

varied as some individuals spoke faster than others.  The concise statements allow 

stakeholders to state clearly, fully, and equally their interests.  A narrative framework was 

used during the interview process to enhance the coherence of each statement (see 

Chapter 4).  All working committee members were assured of equality among decision 

makers in making statements about their interest.  The working committee members were 

given opportunities to review their videos for accuracy.  All stakeholders confirmed that 

the videos expressed their interests well.  In fact, all agreed that they could not have been 

able to make such clear statements in public.  All were pleased with the product, enjoyed 

the film process, and took pride in showing the results to their family and friends. 

The statements made in the film were combined with stakeholder comments from 

the focus groups to generate a written perspective for each stakeholder group that was 

included in the WPP.  This was done by using film transcripts, comments made during 

the focus group meetings, individual phone conversations, and feedback from the 

working committee.  After several rounds of refinements, a two to three page statement 

was made available to the public.  This provided assurances that all groups were able to 

express fully, equally, and clearly there interests.   
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Powerful people 

One of the main goals was to equalize power in a public process by reducing 

opportunities to control conversations.  A powerful stakeholder is the second source of 

intimidation.  The TMDL meetings attracted powerful and well-known individuals in 

society.  Table 3 illustrates that the TMDL advisory board was composed prominent 

researchers, top government staff, local elected officials, public works directors, and 

state-level industry representatives.  Review of the sign in sheets of town hall meetings 

shows that audience participants included state and federal legislators (such as U.S. 

Congressman John Carter, Texas Senator Troy Fraser, and Texas House of 

Representatives Sid Miller), local county judges and commissioners from the four 

affected counties, and various state agency senior staff.  Several in the audience had 

doctorates, taught or conducted research in universities.  Some presidents of companies 

were present.  Some members of the audience had long histories in the area and own 

large tracks of land along the Leon River.  Large banks and the press were represented.  

Many locally elected officials from the Texas Soil and Water Conservation Districts 

attended, as well as industry representatives from the Texas Farm Bureau, Texas 

Association of Dairymen, and Texas & SW Cattle Raisers Association.  Some 

stakeholders commented during the WPP focus groups that they choose not to speak in 

TMDL town hall meetings because of these individuals.   

The isolation of a stakeholder away from others during filming also means that 

intimidation from artificial limits on speech induced by more powerful participants is 

avoided.  This intimidation is similar to that of the audience, but just from a specific 

person.  The isolation of an individual interview allows each stakeholder to be free of the 

coercive intimidation of others.  The statements once captured are fixed and powerful 

individuals can no longer affect the content of those statements.   
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Power was also balanced by giving every discourse participant an opportunity to 

question the statements of others and engage in dialogue.  Each time a video was shown, 

the interviewee got the first chance to offer additional comments on their own video.  

Each working committee member was then given equal time to add comments and ask 

questions.  The interviewee was allowed the same amount of time to respond to 

comments.  Therefore, rather than allowing one individual to dominate the conversation, 

all members of the working committee had equal amount of time to make statements, 

question others, and engage in dialogue.  The goal was to have people perceived as being 

treated equally, as each had an equal vignette and equal opportunity to defend his/her 

interests. 

Emotions 

During public meetings, emotions could arise for a variety of reasons and can be 

the most difficult to address.  Strong emotions of one party (e.g., anger and sadness) can 

intimidate other parties.  Emotions can be intense because of the stakes involved.  

Making a brief statement in a public forum when feeling strong emotions is not 

conducive for many people to reflect composure; there can be clear signs of emotions on 

a stakeholders face or with hand gestures.  Emotional reactions can escalate as other 

members each takes a turn to speak, resulting in emotions that can consume a room.  

Dairy farmers in the Leon River are a good example because the local dairy industry 

changed pollution prevention practices as a result of new science, public pressure, and 

lawsuits where they had to rebalance agricultural business needs with the environment.  

Dairies enlarged lagoons to trap additional stormwater runoff, introduced training on 

bacteria reduction, and agricultural extension agents worked with dairies to improve 

permit compliance.   Even after making significant changes, the TMDL process to them 
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appeared to identify them as ―polluters.‖  They were angered because they felt they had 

made progress yet that apparently was not recognized by TCEQ.  Emotions were high 

because there was much at stake and many of these large dairy businesses are family 

owned. 

Film prevents escalation of emotions.  Film protects a stakeholder from 

intimidation by permanently capturing their narrative perspectives under a stakeholder‘s 

selected settings with no other stakeholders present to cause intimidation.  The location 

does not matter so long as the stakeholder chooses it.  For example, a rancher chose a tree 

covered pasture with scenes of grazing cattle, corn fields, and his truck.  A stakeholder 

not only has the benefit of a comfortable setting and the removal of sources of 

intimidation, but a trained interviewer can help the person remain calm, cover important 

topics, and even answer questions—an actual pleasant dialogue captured on tape.  A 

stakeholder also has time to make as many statements as needed to assure a topic is 

covered.  The extra time reduces pressure.  Finally, during editing, the stakeholder‘s 

video vignette can be composed of statements that have a pleasant demeanor.  Film 

editing assures that scenes express a person‘s beliefs, preferences, and knowledge, 

without intensive emotions.  Each WPP vignette resembled a short documentary, as a 

reproducible narrative that can be displayed to other stakeholders which is impossible to 

influence.  The pleasant setting removes the seed of emotion, which can easily escalate in 

a public meeting among members.  Even if some emotions do arise, showing the next 

vignette is an opportunity to reset the emotions in the room with the emotion free or 

pleasant demeanor of the next stakeholder.  There has been little research on using this 

technique for resolving conflict.  It is one of the major contributions of this dissertation. 



 138 

Results 

A key finding is that the film enhancement isolated stakeholders from the three 

sources of intimidation and allowed stakeholders the opportunity to fully make 

statements and equally ask questions.  This opportunity produced an environment of free-

flowing dialogue and stakeholder felt the audience had an open-mind to their interests.    

The Leon River TMDL process may have not given stakeholders sufficient opportunities 

to fully make statement and the town hall meeting may have not been the best venue for 

asking other stakeholders questions about their interests.  The number of participants in 

the meeting room made for standing room only at times, which may have intimidated 

people from speaking.  The presence of elected officials, experts, and industry reps may 

have also contributed to making some stakeholders feel less qualified to express their 

views.  The stakes involved for some stakeholders increased emotions during meetings.  

The TMDL process used facilitators to mitigate the symptoms of intimidation at town 

hall meetings, but the process was not designed to address the main sources of 

intimidation (large audience, powerful people, and emotions).  As a result, observations 

of stakeholders‘ demeanors at times showed evidence of frustration and anger.  The 

structure of the TMDL meeting was not designed to address these issues.   

Film first eased tensions by isolating a stakeholder from the audience, providing a 

comfortable setting, and removing powerful stakeholders.  As a result, stakeholders were 

able to speak freely.  The ability to edit filmed interviews and prepare written statements 

made it possible for stakeholders to articulate clear narratives.  In combination with the 

function of focus groups and the working committee, the play back of stakeholder 

vignettes offered stakeholders a free speech environment with no intimidation where each 

could state her/his interests and propose options.  The positive setting of the videos 

screening allowed participants to engage each other with an open mind and stakeholders 
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spoke freely on how to resolve bacteria in the Leon River.  Table 10 presented the survey 

results.   

Fully make statements 

The TMDL had a challenge to get stakeholders to fully make statements about 

their interest in a town hall style meeting (most stakeholders asked questions about the 

science, rules, and procedural issues).  These meeting were perceived as large at times.  

The WPP had much smaller sized meetings that the TMDL because of the use of focus 

groups, which contributed to the reducing intimidation. The WPP focused on local 

residents, so there were few to no ―powerful‖ individuals, such as government staff and 

elected officials among the focus group members.  Powerful members were not excluded 

from the process, but rather were grouped among their own.  For example, there was a 

focus group of elected officials where county judges and state officials attended.  As a 

result, the WPP stakeholders stated they felt more comfortable among their peers and felt 

less intimidation from powerful individuals.  The fact that the WPP staff faced a smaller 

audience allowed them more control to refocus emotions that, if escalated, could have 

intimidated an audience.  Stakeholder reported that the small number of working 

committee members and use of film help set a pleasant tone where none felt any strong 

emotions that would hamper discussion.  A couple of stakeholders did state they were 

less intimidated when able to express themselves in private.    Stakeholders expressed a 

view that they were quite comfortable on camera and could express themselves fully and 

freely on topics of interests.  Stakeholders reported less tension when speaking during the 

WPP than with the TMDL (a difference of 0.5 degree of agreement on a five point 

Likert-type scale). 



 140 

  Once intimidation was addressed, stakeholders were more at ease when making 

statements; however, it was also important to capture these statements to prove to 

stakeholders that what they were saying was important.  The text of TMDL focused on 

the science of the TMDL and the rules with little room for documenting interest 

statements.  The purpose of the TMDL was not to report the interests of stakeholders.  

The WPP sought as its purpose to produce both a written statement of interests for each 

stakeholder group and video vignettes of each working committee member to show at a 

town hall meeting.  The use of focus groups and film helped stakeholders refine 

statements about their interests until all were satisfied.  Both the written statements and 

videos allowed stakeholders to fully, clearly, and equally express their views.  Survey 

results suggest that stakeholders perceived that the WPP offered more opportunities to 

fully make statements.  On a five point Likert-type scale, the TMDL process score was a 

―medium‖ (3.0 average) on the ability to fully make statements, while the WPP showed 

that stakeholder agreed that they could make statements (4.1 average).  Feedback from 

the working committee members suggest that there was significant improvement in 

making statements about their interests by moving to a working committee and using 

film.   

Equal questioning 

The focus groups and working committee ordered presentation equalized the 

opportunity among stakeholders to ask questions and defend themselves.  A town hall 

meeting usually has a first-come first-serve approach.   Stakeholders at the town hall 

meetings appeared to be ―uneasy‖ and some even ―angry,‖ because results of the TMDL 

report could have serious consequences to their livelihood.  Some participants reported 

they were angered because they perceived themselves unjustly targeted as ―polluters.‖  
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Some participants expressed anger because they reported that they were not adequately 

involved.  This was most prevalent with the dairy farmers. 

Texas dairy farms with more than 700 mature dairy cattle must obtain a 

concentrated animal feeding operation (CAFO) general permit.
49

  The critical element is 

―that a CAFO shall ensure that facilities are designed, constructed, operated, and 

maintained to contain all manure, litter, and process wastewater including storm water 

runoff.‖
50

  The rule was put in place because of the potential to accumulate large volumes 

of manure that contains bacteria and nutrients.  When the manure is not stored or 

managed properly, the bacteria and nutrients can percolate into the ground at rates above 

natural intake and wash off during rain events (i.e., the rule seeks to avoid discharge of 

pollutants to streams).  These pollutant prevention rules make the dairy industry one of 

the few agricultural producers subject to pollutant discharge regulations, in a manner 

similar to a municipal wastewater treatment plant.  Any imposed regulation changes 

could directly affect each dairy owner because each dairy is typically owned by one 

person.   

As the TMDL process began, dairy operators‘ frustration grew rapidly, as dairy 

operators sought to document their pollution prevention project as well as protect their 

livelihood.  The size and operations of a dairy farm make it easy visually to identify large 

piles of manure, as a typical dairy farm operates nearly 10 times the number of livestock 

per acre compared to a rancher.
51

  This results in much larger concentration of manure.  

To manage this manure, dairies have mechanical equipment to collect, treat, and 

stockpile manure for its beneficial use as agriculture fertilizer.  A dairy is typically a large 

operation with various buildings, infrastructure, laborers, and vehicles.  The high 

visibility of their facilities with thousands of dairy cows in pens and visual manure 

stockpiles could lead others to believe they are a ―problem.‖  The dairy farmers behavior 
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can be compared with cattle ranchers who typically let beef cattle roam on their land (if 

stocked at ergonomic rates) where the land uptakes the manure and it is not as easily 

seen.  The relatively small number of dairy individuals limits their group strength and 

voice.  For example, within the Leon River Watershed there are 41 permitted facilities 

accounting for nearly 45 percent of all the cows.
52

  These 41 dairy operators can be 

compared to literally thousands of citizens in cities and hundreds of landowners who 

have ranching operations.  Each of these dairies has had to file a permit, which makes 

their information publically available so neighbors or the public can learn about an 

operator and use the permit information against the dairy.  Even though a diary is not 

allowed to discharge any waste to a watershed, the manure piles do lead to smells, 

insects, and other nuisances that some neighbors may not appreciate.  For all these 

reasons, a dairy may perceive itself as an easy target to blame, which sets up tension and 

defensive postures when trying to address water quality issues.   

Individual dairy farmers in the Leon River were sensitive to allegations that cattle 

were a major contributor of bacteria.  They feared a repeat of litigation similar to the 

North Bosque River watershed, the watershed adjacent to the north of the Leon River.  

The City of Waco was the major municipality in North Bosque watershed.  Citizens 

blamed dairies for their poor quality drinking water, so Waco sued 14 dairies in Earth 

County over water quality problems in Lake Waco, the primary drinking water source for 

the city.
53

  After several years of litigation, scientific evidence suggested bacteria and 

nutrients were correlated with the dairy industry.  After a TMDL for the North Bosque 

was approved, the dairies settled and changed their practices and are now working with 

the city to protect water quality.
54

  The TCEQ and the legislature were influenced by the 

City of Waco to make regulatory changes.  All dairies wishing to continue operation in 

the North Bosque watershed had to switch from a general permit to an individual permit, 
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even though, as of late, the North Bosque River is the only watershed in Texas with this 

type of permit.   

A general permit is a document not specific to any facility that details minimum 

requirements for establishing, operating, and reporting a dairy practices.  As long as the 

facility follows the requirements, a dairy can continue in business.  The individual permit 

is likely to have added requirements specified in the TMDL implementation plan that 

may or may not be under the control of the dairy operator.  Because an individual permit 

an heard as a contested case, individual permit is much easier for the public to block or 

modify.
55

  Additional regulatory requirements could limit a dairy‘s expansion or lead to 

permit renewal denial, as there would be measurable and farm-specific limits on pollutant 

loads in the watershed.  Any technical limits would be open to litigation and delay 

because of battles over the accuracy in the science.  An operator cannot make any 

modification on needed new facilities or begin operation until the permit is issued, which 

can create a significant opportunity costs of delay.  A shut down would be so expensive 

so as to essentially put an operator out of business.  Dairy operators in the Leon River 

commented that many Bosque River diary operators relocated as a result of these issues, 

leading to the loss of hundreds of jobs in the area.  The dairy industry learned how to do a 

better job and was tired of the finger pointing in the Leon River.  One dairy operator was 

frustrated and said the finger pointing had to stop. 

The WPP process addressed this issue directly by allowing dairies to make their 

case about how they are compliant under general permits with opportunities for other to 

comment.  The dairy operators made statements about their interests at town hall 

meetings, focus groups, and at the working committee.  They stated that they were doing 

their best to meet their permit and already doing more and willing to work harder.  They 

gave numerous examples.  Adjacent land owners were able to ask them direct questions 
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about their operation and the diaries were able to defend their statements.  Dairies were 

also able to question government staff and other stakeholders about these issues.  WPP 

staff was able to get answers about the permit issue from TCEQ staff to address dairy 

concerns.   Dairy operators felt the WPP process allowed the finger point to stop because 

they were no longer seen as polluters, but rather as stewards of the land providing a 

product that nearly all of society consumes.   Survey results suggest that stakeholders 

agreed that the WPP process offered more of an equal opportunity to question all 

statements (a difference of 1.2 degrees of agreement on a five point Likert-style scale). 

Dialogue and open minds 

The ability for stakeholder to fully make statement and ask each other questions 

in an environment of reduced intimidation allowed free-flowing discussion, as 

stakeholders seemed to have an open mind.  Film acted as a neutralizer of emotions.  

Stakeholders were able to fully make their point and when they were asked to comment 

they were no longer under pressure to say more, just highlight important features.  Other 

stakeholder perceived the sincerity of what was said and the calm demeanor.  The 

discussion that followed was cordial as each took their turn in asking questions.  The fact 

that each stakeholder would get a turn to ask questions equalized their access and 

balanced the dialogue.  It also turns out that most stakeholders shared similar themes, 

thus most had an open mind, as they could share in the experience.  The survey results 

indicate that stakeholders who participated in the WPP engage in dialogue where 

participants had a more open mind to their interests, allowing for free-flowing discussion 

(a difference of more than one level of agreement on a 5 point Likert-type scale for both, 

see Table 10).   
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Communication Recommendations 

Based on the reports by stakeholders, film is a medium that provides a speech 

environment free of intimidation so stakeholders can speak freely and have an 

opportunity to be fully, equally, and clearly heard.  The comfortable and isolated setting 

of filming typically resulted in stakeholders being in a pleasant mood, which when shown 

to other stakeholders seemed to also put the audience in pleasant mood, generally making 

the audience receptive to listening to a stakeholder‘s speech.  The dialogue at meetings 

after each narrative was cordial yet inquisitive.  Representatives from other stakeholder 

groups were very interested in seeing the narratives.  Actually, all participants watched 

intently.  The pleasant demeanor and scene overlays avoided the frustration some may 

have felt when listening to stakeholder rambling during the TMDL, as the TMDL was 

most often a question and answer session.  Survey results suggest that stakeholders felt 

the WPP had more free flowing dialogue than the TMDL and that stakeholders had more 

of an open mind during the WPP than the TMDL.  A key finding is that film and a small 

group setting isolates people from intimidation allowing people to fully, equally, and 

clearly express their interests, which produced the desired results of open 

communication: free flowing dialogue where stakeholders have an open mind.  The next 

step is then to listen to stakeholders and understand what they are saying.   

Facilitator should allow stakeholders to make statements until a party feels they 

have fully expressed their views, concerns, and interests.  These findings suggest that the 

standard town hall meeting may not be the most conducive for dialogue due to 

intimidation, especially if the public is asked to make decisions.  It is recommended that 

government procedures include options for focus groups or a tiered method of meetings 

to allow small groups to exchange ideas in a positive setting.  Stakeholder should be 

separated into societal sectors and geographic areas to establish a sense of community 
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within each group.  Separating powerful people into their own group would also help, 

such as elected officials.  Representatives, as well as facilitators, need to be able to speak 

the language of stakeholders, understand their issues through direct experience, and not 

be perceived as talking down to people.  Finally, to encourage dialogue, all parties need 

to have opportunities to questions statements with the party questioned having the 

opportunity to respond.      

UNDERSTANDING INTERESTS 

A stakeholder is likely to implement or comply with a policy that supports his/her 

interests.  The challenge is how to determine interests from a position and report those 

interests.  Often a stakeholder‘s interest is reflected as a position.  Conflict arises when 

the positions people take to meet those interests oppose each other.  Stakeholders may get 

caught in gridlock as one group may not be willing to budge from a position during 

negotiations.  Negotiating over these positions is known as positional bargaining and it is 

the third process barrier.  A public process can lose time and spend valuable resources 

over many meetings with the potential for parties to resort to litigation, stalling, or 

walking out (some may even benefit from gridlock and keeping the status quo).  Moving 

beyond positions is difficult because win-lose paradigm arguments do not recognize the 

interest behind a position, as we have a culture of winning and  people don‘t share 

interest due to a lack of trust, 
56

 and protracted conflict makes it more difficult to 

articulate interests.
57

    Guidance manuals recommend little to help facilitators uncover 

interests.   

To avoid gridlock, mediators seek to move stakeholders from positional 

bargaining to interest based bargaining by helping them understand interests.  Interests 

are defined by stakeholder needs, desires, concerns, and fears, which are motivations to 
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support a particular position.
58

   Understanding ―stakeholder interests‖ in a negation 

avoids gridlock because stakeholders can understand why a stakeholder holds a position 

and why other stakeholders either support or do not support a position.  Fisher and Ury 

argue that when people reconcile interests versus compromising between positions there 

is a higher likelihood for solutions because for any given interests there are multiple 

positions that are not in conflict with each other, and behind opposed positions are more 

shared and compatible interests than conflicting ones.  People are also sympathetic to 

what directly affects people‘s lives and are likely to work harder to arrive at a solution.  

Interests can be the substance of rich dialogue among stakeholders because people are 

willing to talk about things they care about rather than argue about the positions they 

want or don‘t want.   

The third principle is to have a deep understanding of stakeholder interests to 

avoid communication gridlock over positions.  This dissertation tests whether narratives 

can serve as a framework for exposing the meaning behind a position (interest) and 

equalizing the exposure of everyone‘s interests (fair reporting).  Reporting a narrative in 

the context of conflict resolution shows a person that an agency knows what she/he cares 

about.  Exposure of interests is equalized by assuring at a minimum that each stakeholder 

has a comprehensible story and there is consistency across all stories.  Therefore, a public 

process should expose the interests lying behind positions to achieve better public process 

outcomes and report it.  Once interests are known, stakeholders are in the best position to 

creatively find solutions that meet multiple interests.   How narratives are actually 

derived is described in Chapter 4. 
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Narratives for understanding interests 

Narrative is a way stakeholder can articulate their interests (tell their story), but it 

also helps other stakeholders comprehend those interests (listen).  Narrative is the 

―telling‖ of a story, which is a scheme of events arranged into a specific cognitive 

structure of information meaningfully connected in a temporal and causal way.
59

  

Narrative explains why things happened as they did and provides the meaning of those 

events.
60

  It says more than just an account of past events; it says something about the 

human experience as it relates to society.  This dissertation uses ―narrative‖ as a method 

to help stakeholders better understand knowledge, concerns, identity, beliefs, perceptions, 

and desires related to the environment.   

Narratives can help diverse parties ―listen‖ to stakeholders because a properly-

told story can be interesting, memorable, and informative.  Through these experiences, a 

narrative story can represent a stakeholder‘s interests by reporting on current conditions, 

preferences for the future, concerns over actions, and fears of no action.  Through a story, 

a set of seemingly disconnected events, information, and statements can be connected, to 

convey values and preferences (i.e., interests).  A set of parallel well-told stories for 

stakeholders allows an equal chance for stakeholders to fully provide a context for their 

positions and interests.  Thus, the framework makes the exchange of stories equitable 

because of story consistency, completeness, and comprehensibility for all.  Any great 

story is about how conflict is resolved; therefore, it makes perfect sense that people 

should tell their story when trying to address multiparty conflicts with much at stake.   

The narrative framework used for conflict resolution is the major contribution of 

this dissertation.  Theory from narratology and literature were used to screen fundamental 

story elements appropriate for multiparty conflict resolution.  The elements were 

combined into a narrative framework for a systematic way to ask questions that uncover 
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interests and allow mediators to listen to stakeholders.  Chapter 4 describes the seven-

element narrative framework used to guide questioning stakeholders and organizing 

responses.  This narrative inquiry was possible because of the size of the focus groups, 

less than 10 stakeholders, and the ample amount of time for dialogue, which allowed 

questions to be fully answered.  The representative from each group from the group was 

used for the main interview subject to create the video vignettes (a key informant 

interview).  The responses were used to form the stakeholder perspectives included in the 

WPP document.   

Results 

Narrative proved to be a valuable tool for learning the interests of stakeholder and 

reporting them both in text and on video.  One of the main findings of the Leon River 

Case study is that it is important to not only understand stakeholder interests, but it is 

equally important to prove to stakeholders that they have been heard.  Without 

understanding interests it may not be possible to design a policy to support interests, and 

without evidence a policy meets interests parities will be unsure of the benefits and may 

not support it.  TCEQ‘s mission (i.e., interest) is ―to protect our state's human and natural 

resources consistent with sustainable economic development.‖
61

  However, TCEQ 

agency staff were not fully aware of the depth of concern stakeholder had for how the 

TMDL could harm stakeholders‘ economic or other interests.  The TMDL report format 

mandated by EPA may not have been flexible enough to reflect stakeholder interests or 

address concerns at a level that would satisfy stakeholders in the Leon River.  As a result, 

there was some gridlock as stakeholders continued to question the validity of the TMDL 

approach, accuracy of the science, and the proposed pollutant reduction as a way to delay 

the TMDL.   
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To break this grid lock, a facilitator needs to probe deeper.  The WPP, began by 

first engaging the audience and trying to understand stakeholder interests before 

proposing any solution.  This was no easy task.  Another key finding was that through a 

recorded narrative elicitation process, guided by a trained interviewer, stakeholders could 

make many statements without worrying about the details of their story, as an interviewer 

can make sure they have all the story elements.  Editing made it is possible to extract the 

essence of their narrative from these statements into a complete story uncovering deep 

interests.  Furthermore, as the film is cleared of unrelated statements that could confuse a 

story, it is more likely that the content will be heard because people will not be frustrated 

or impatient with having to listening to someone ramble.  The narrative framework also 

allowed a concise statement to be included in the WPP that gave stakeholders written 

proof that their concerns were heard.  

Exposing meaning 

A TMDL is a plan to reduce excessive bacteria loading.  The usual pattern for the 

TCEQ is to write a TMDL based on EPA mandates and guidelines that require a 

calculation for reducing point and nonpoint sources of  E. coli bacteria in each watershed 

not supporting state water quality standards.  Stakeholders struggled to understand this 

discrete, yet vague quantitative goal in terms of the more subjective ―quality of life‖ 

issues important to them.  Stakeholders believed their concerns, interests, and comments 

were not adequately understood because the TMDL policy as a fixed quantitative 

reduction goal could not be understood against a backdrop of their socio-economic 

interests.   

As described above, TCEQ held public meetings where they believed that 

meetings ―received a great deal of involvement and comment from the stakeholders.‖
62
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TCEQ explained the TMDL and presented progress at town hall meetings.  Staff 

provided technical information, allowed stakeholders to make comments, and provided a 

venue to ask questions.  Although there was some dialogue during the question and 

answer period, some representative stakeholders commented that TCEQ could have 

engaged them more to understand how the TMDL would affect stakeholder interests 

related to their businesses, quality of life, and well being.  The focus groups and working 

committee interviews of the WPP allowed a deeper understanding of stakeholder interests 

and concerns.  These interests were taken into account when proposing solutions.  

Chapter 4 contains a detailed discussion of these interests for each stakeholder group.   

Dairy operators and ranchers saw the TMDL as a risk because it would limit 

operations, impose regulatory costs, and put some out of business.  Dairies were 

especially leery of the TMDL because of the recent experience in the adjacent Bosque 

River watershed.  This watershed, as a result of a City of Waco settlement with several 

dairies and a TMDL, the industry is required to submit stricter operating permit with 

TCEQ that is subject to easier litigation.  The Sierra Club has joined with the City of 

Waco to oppose the dairies, but ―their continued challenges on every front have actually 

delayed the formal effectiveness of stricter, more rigorous environmental rules.‖
63

 (The 

first permit was issued nearly 4 years after the CAFO rules were put in place).
64

 

Many landowners in the area are retired, who have invested their life savings into 

their retirement home.  They wanted to enjoy recreation, hunting, and relaxation.  Some 

landowners had agricultural production, but because of the size, were not subject to 

environmental regulations.  All these stakeholders wanted to enjoy their land, use it for 

whatever purpose they saw fit, be left alone, and have minimal reach by government into 

their lives.  This peace was at risk as the TMDL was seen as a potential new regulation 
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that would cost money and change the way stakeholders were living their lives.  As one 

landowner stated: 

…anytime I come across a group with the name environmental it makes me 

nervous....TMDL means how much more load can you take before you go broke, 

how much more money is in our pockets to support programs that cannot be 

supported by the data. 
65

 [Richard Lane, landowner]      

Municipal leaders also saw the TMDL as a potential threat because the rules 

might require that they reduce their effluents and increase costs.  Municipalities were 

stakeholders in the TMDL process because of the potential for human wastewater to enter 

creeks within the urban footprint.  All the municipalities stated their commitment to 

contributing their fair share to clean water and a clean environment as providers of safe 

and pleasant place to live.  Although municipal leaders were not directly affected by the 

TMDL, they do represent individuals that could be affected because of the potential for 

increased utility rates.  They felt the need to protect citizens in the Leon River watershed 

who were middle class, on fixed income, or poor.  For example, Coryell County is 

designated an ―economically distressed‖ county by the Texas Water Development Board, 

as its median household income that is less than 75 percent of the median state household 

income.
66

  The cities in this poor county can do little to increase revenues.  New required 

investments could take away from other city services, such as parks, libraries, and 

security.  Municipalities are legally responsible for assuring proper operations of 

wastewater facilities, which can carry heavy fines for any illegal discharges.  However, 

wastewater treatment operators in rural areas often have few resources to make facilities 

operate well.  So having to do more than they already have to with no additional 

resources will be difficult.  Operators feared that if they are blamed for polluting creeks 

they could lose their license, face penalties, and even go to jail.  Finally, the TMDL could 

convey to voters that cities were not doing a good job in managing municipal 
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wastewater—a public humiliation of city leaders.  Many of these issues were brought up 

by city staff, as one spokespersons stated,  

it is our understanding that the TCEQ will require the cities…to burden the largest 

percentage of bacteria reduction while only contributing less than one percent of 

the total load.  The cities are already required to mitigate overflows and other 

contributions through existing regulations and we don‘t believe that additional 

regulations will result in significant reductions; furthermore, the financial impact 

would be unrealistic for communities who historically rely on funding agencies 

for the means to make infrastructure improvements.
67

 [Derrick Turner, Cities of 

Comanche, Hamilton, and Dublin] 

County government is the functional unit the state and government closest to the 

people.  Counties in Texas can be responsible for roads maintenance, recreational 

facilities, municipal infrastructure (e.g., jails and airports), law enforcement, health and 

social services, economic development, and some federal and state service programs.  

The counties were involved because of their local jurisdiction and because they had the 

authority to address failed septic tanks.  They also fund education activities through the 

Texas agricultural extension service.  Their interests were to make sure that the people 

are well represented and that rules are balanced to protect the public good and to promote 

economic development and well being.  County officials saw the TMDL as a risk to this 

goal because they did not perceive how the science could justify additional regulation.  

They believed there were no perceived health threats, existing regulations were sufficient 

to address water quality, and additional regulations would impose undue hardship on 

local citizens.  Any additional actions and activities they would have to take carried no 

additional state funds for which to enforce it.  One county representative summarized his 

belief as:   

We fully support alternative water quality initiatives that offer practical benefits 

to the general public as well as to those people in the water whose lives and 

livelihood are affected by the bacteria concentration in the Leon River…We 
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believe that all acceptable water quality initiatives should be both socially and 

economically attainable.
68

 [Dickie Clary, Hamilton County Commissioner] 

The TMDL did a good job of presenting information, but one opportunity for 

improvement would be in opening the discussion.  TCEQ answered many questions from 

the audience, but agency staff did balance the exchange with questions to the audience 

about stakeholder interests.  This is not unexpected because a key finding is that 

stakeholders may not be that forth coming with interest or even capable of expressing 

their interests clearly.  Stakeholders typically make statements about experiences and 

positions.  TCEQ‘s meeting format and time for discussion did not help.  During the 

WPP Stakeholder reported that they finally had a chance to talk to someone about what 

was important to them.  Observations during focus groups, working committee, and 

stakeholder interviews suggest that the narrative process worked well and facilitators 

understood their interests.  For example, as facilitators repeated their interests back to the 

room, focus group stakeholders seemed to give a sigh of relief, or have an ―AHA‖ 

moment, because they had proof they had finally been heard.  The survey results on 

Table 11 suggest that the facilitators of the WPP process understood the interests of 

stakeholders to a higher degree than during the TMDL process.   

The narrative elements were critical in allowing the WPP facilitators to probe 

beyond positions and gain this deep understanding of stakeholder interests.  After 

working committee member interviews, each of the stakeholders commented that they 

felt they were understood far better than during the TMDL process.  Furthermore, most 

working committee members reported that the edited film captured their thoughts better 

than what they could have said in an open dialogue.  Most reported a sort of catharsis of 

emotion knowing they had stated all of their interests and concerns.   Indeed, the first 

draft of each film was accepted by each stakeholder.   Survey results indicate that 
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narrative method was more conducive to helped stakeholders expose their interests than a 

question and answer period method.    The facilitator played a key role in helping a 

stakeholder tell their story.  Improvements in these three performance measures were 

among the highest relative differences of all the parameters, a difference of between 1.3 

and 1.4, for all responses and 1.5 to 1.6 for paired responses.  This suggests that the use 

of narrative was one of the most productive enhancements for resolving conflicts.    

Fair reporting 

The knowledge about interests gained during the WPP, which could be reported 

in an easy to understand format, provided material to report on and proved to 

stakeholders that they were understood, as well as gave other stakeholders an opportunity 

to easily understand the interest of others.  The EPA has specified how a TMDL 

document is to be produced.  The TMDL report met these specific requirements, which 

requires a heavy focus on science.  The EPA specifications are unclear how to document 

the connection between the TMDL bacteria load reduction and the impact on residents.  

The TMDL report included the importance of the various interests in the Leon River 

watershed; however, it may have not been sufficient for stakeholders to make sure their 

interests were heard and to understand the interests of others.   

The insight gained about interests during the WPP allowed the consultant to 

express throughout the text how water quality affects their daily lives.  It provided the 

parameters for what type of projects was acceptable based on not only regulatory 

requirements, but also social criteria.  This multiple criteria showed a group of 

stakeholders that they had been heard—a real understanding of interests—while allowing 

other stakeholders to understand the interests of other stakeholders.  The WPP had a 

chapter about interests and included a formal statement for each stakeholder group that 
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defined their interests, which was made publically available at local places and online, 

giving textual evidence that their interests had been understood and reported (see 

Appendix B).  The video vignettes shown at town hall meetings visually gave proof to a 

stakeholder that their interests had been captured, understood, and reported.   

Observational, survey, and comments suggest that stakeholder were understood. 

There was obvious head nodding at meetings where many stakeholders had similar 

stories.  For example, Commissioner Clary, stated that ―The videotaped vignettes 

produced of key stakeholders who shared their concerns and related their needs, greatly 

helped citizens and government officials understand the perspective of different 

stakeholder groups.‖
69

  Survey results are consistent with these observations.  Table 11 

presents the survey results related to understanding interest.  The TMDL average survey 

result for all responses was between ―poor‖ and ―good‖ for ―understanding of your 

interests by other stakeholders,‖  2.7 on a 5 point Likert-type scale, while the WPP had an 

4.0 average or ―good,‖ a difference of 1.3 (the paired averages were similar).  There was 

also an improvement for in the shared understanding of all interests.  The TMDL average 

was 2.9 while the WPP average was 3.8, a difference of 0.9 (all on the same scale and the 

paired differences were similar).  This suggests that stakeholders understood interests 

better during the WPP than the TMDL.  

Recommendations for Understanding Interests 

Narratives enabled the WWP stakeholders to understand diverse interests, which 

reduced arguments over positional stances and avoided communication gridlock.   A well 

formulated narrative, when combined with film, proved to be a medium that could 

capture and present the interests of stakeholders.  This technique allowed stakeholders to 

communicate with others about their interests, as well as the solutions they could support 
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or those they opposed.  It assured that the plan for reducing bacteria in the Leon River 

reflected the interests of local stakeholders.  Stakeholders clearly did not want any new 

regulations, but were committed to local actions, so long as they were in control.  The 

TMDL, although imposed no new regulations, was perceived as a new regulation.  It 

implied that TCEQ would be in control though permits.   

TCEQ presented their case to support actions to improve water quality, which was 

based on an indicator water quality measurement that related ambient water quality to the 

probability or risk of contracting a water borne disease from swimming in the Leon 

River.  The TMDL sought to change water quality in the river to reduce the risk of people 

getting ―sick.‖   However, some stakeholders saw it differently, they had no evidence of 

disease.  Stakeholders saw the TMDL as risk to their livelihood because it imposed undue 

costs with no benefits (improved health or economic conditions).  Therefore, they chose 

to protect themselves by fighting the adoption of the TMDL.  Conflict arose because the 

TMDL was seen by TCEQ as a way to improve water quality while some stakeholders, 

especially the agricultural sector, perceived it as undermining their business interests and 

property rights.  The TMDL ran into difficulty no matter how detailed the TCEQ showed 

that water quality could be met, as they did adequately address how the TMDL would 

affect businesses.  The WPP did the exact same calculations and used the same science, 

but added that there would be no new rules and highlighted that it would be a challenge 

to implement projects without serious financial support from outside sources.  This 

reduced the risk to businesses. 

A key finding is that narrative is a valuable tool for understanding interest to help 

consultant and facilitators prepare policy that will meet interests; however, to avoid 

gridlock and build trust with stakeholders, those interests also need to be reported clearly 

and equally.  The second finding is that narrative provided the framework to present 
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interests in a way that each stakeholder group has evidence they were understood, while 

allowing other groups to understand each other.  The WPP used text and video vignettes 

to accomplish this reporting, but it could have easily been accomplished with text only.  

The GMA 9 case study, described in Appendix A, used only text to report interests. The 

narratives portrayed in video form could provide a compelling case during a public 

meeting.  One recommendation is for the facilitator to use a framework to gather and 

report stakeholder interests so that all statements are compelling, easy to understand, and 

equally reported. 

The policy recommendation is that legally required documents such as the TMDL 

and WPP should have flexibility or even requirements that reports include the social and 

economic impact of a policy or plan.  Had the TMDL required such an assessment, the 

consultant who likely had some insight about these concerns would have addressed them 

in some way to show stakeholder they were understood.  A stakeholder reported that he 

felt TCEQ understood their concerns, but chose not to respond or did so in a vague way.  

The TMDL by itself is just a calculation, and unless the I-Plan follows quickly or well 

announced so stakeholders are informed, stakeholders are likely left to be wondering how 

their interests will be impacted.  They simply wonder what is next.  Although, the TMDL 

and I-Plan are similar to the WPP when combined, the WPP is more flexible when 

addressing interests because it addresses solutions, technical assistance needed, 

education, and schedule for implementation.  These are opportunities to include interests.   

If a TMDL is scheduled, it is recommended to make the TMDL and I-plan a seamless or 

parallel process, so stakeholder can discuss how their interests will be affected by the 

solutions.  Thus, a key finding is that not enough to clearly understand interests, but there 

has to be a clear response.  If a stakeholder‘s interest cannot be supported, a clear 

response should be provided indicating the reasons.   
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MEANINGFUL CONTRIBUTION TO DECISION MAKING 

The fourth process barrier is when decision makers are not accountable or when 

stakeholders have no real decision-making power in formulating a policy, which can lead 

to unsupported policies.  One way this can be overcome is to actually allow stakeholders 

to help set a policy, as policies have a higher probability of being sustainable when 

affected parties can learn about policy consequences and agreements are satisfactory to 

participants who can accept them.
70

   Meaningful contribution, the fourth principle, is 

where stakeholders accept responsibility to formulate policy, to both protect their 

interests and contribute to the common will.   

This dissertation used deliberative decision making to give stakeholders 

meaningful contribution in decision making.   This decision-making method provides a 

collaboration opportunity with transparent and final decision channels, while allowing 

each participant equivalent rights in decision over his/her actions.    Stakeholder groups 

should have total control over their actions, no other group should influence their 

decisions, and a group should have the freedom to collaborate with other groups.  This 

decision-making format is similar to that of a country‘s sovereignty.   

The WPP showed that a diverse group of stakeholders were able to collaborate to 

protect their interest and work toward common goals.  It allowed accountability so that 

comments, suggestions, and decisions were truly reflected in the final policy.  Parties in 

the WPP reached agreements voluntarily.  The WPP‘s system for making decisions had a 

real effect on how projects would be selected.  This subsection describes the concept of 

sovereignty, as well as compare and evaluate the TMDL decision-making process to that 

of the WPP. 
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Deliberative Decision-making Process 

This dissertation contributes a strategy to realize Habermas‘ definition of 

meaningful contribution: ―an equal and fair chance to defend his or her personal interests 

and values and to contribute to the definition of the collective will.‖
71

  A deliberative 

decision-making process requires sovereignty over a stakeholder‘s actions (total control 

over actions and no influence from the others, no voting), but allows collaboration during 

scenarios development.     

Sovereignty 

The decision strategy of the WPP was to empower stakeholders to make decisions 

together rather than require a vote.  Consensus, where all must unanimously agree, is one 

type of process to arrive at a decision.  However, people with different interests may not 

be able to achieve a resolution through complete consensus.  It makes moving forward 

difficult because it is easy to stop any recommendation from being implemented.  

Moreover, veto power held by any stakeholder is power over the interests of other 

stakeholders.  A majority vote also has some issues when more than one person has to 

rank or prioritize more than one project.  Nobel Prize Laureate Kenneth Arrow‘s 

Possibility Theorem shows that if people are free to vote for an ordered set of preferences 

then there is no method of aggregating individual tastes that complies with rational 

behavior by the decision makers.
72

  It suggests that there is no voting method for arriving 

at social choices derived from the preferences of individuals.  In other words, voting does 

not work unless it is a dictatorship.   

The TMDL public process informed the public about a policy that would set the 

legal limit of bacteria in the Leon River.  During the public process, the general audience 

could influence decision making through making comments during a public meeting and 

submitting comments during a formal comment period.  TCEQ provided answers through 
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oral statements, meeting minutes, and formal comment responses.  TCEQ formed a 

21-member steering committee who would guide development of the TMDL.  This group 

was asked to make formal recommendation based on consensus, but had no final 

decision-making power.  This level of authority was stated in the committee rules, as 

follows: 

The committee is an advisory rather than oversight body.  The committee expects 

to provide informal advice on a routine basis but may also choose to develop 

formal recommendations.  Formal committee recommendations will be identified 

as such in the meeting and meeting notes.  Formal recommendations will be 

considered by the lead organization (JMA) and TCEQ.  The committee will be 

told whether or not formal recommendations have been implemented and, if not, 

why not. [TCEQ]
73

 

These two non binding decision-making channels make the ability to contribute to 

decision making somewhat constrained.  According to the rules, the audience had no 

decision-making power and an advisory committee was only an advisory role with no 

oversight.  All could ask questions during meeting and make comments during official 

comment periods.  TCEQ and the consultant had the final say with no certainty that 

stakeholder recommendations would be taken seriously.  Therefore, the TMDL 

stakeholders were tasked in setting a percent reduction in bacteria with no real authority.   

The decision-making aspect of sovereignty for the WPP had no voting and sought 

to provide transparent and final decision channels with total control over actions with no 

influence from others.  Each focus group was responsible for listing the actions it would 

support.   For the WPP, it was a list of bacteria best management projects (BMPs) and the 

degree of implementation.   Representatives at the working committee brought forward 

the concerns, solutions, and recommendations of their focus groups.  No group could 

force projects onto another group, veto what a group wished to do, or have any say on 

implementation.  Therefore, borrowing analogies of other dispute resolution methods, 
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consensus among groups with similar interests can be described as a one-player game or 

a voting population of one. This allowed each group to propose solutions, address 

concerns, and protect interests because each stakeholder group had sole power to control 

projects that affected them. 

The decision-making process was transparent because stakeholders were made 

aware of decision-making channels.  Documents were produced to show that comments, 

concerns, and solutions were in process of being implemented in the WPP.  The draft and 

final WPP had to address their comments before being approved.  Therefore, all of the 

elements of the WPP were specified by the stakeholders and were reported exactly as 

recommended during the various meetings, showing that their decisions were final.  

Appendix C provides the description of the structure as it was handed out at the first town 

hall meeting of the WPP.       

Collaboration 

Democratic society in the US is based on traditions of societal collaboration, 

where the rules providing for the common good are legitimate only through consent of 

society.
74

  The adoption of sovereignty for the decision-making method of the WPP gave 

stakeholders the freedom to collaborate with each other for a common goal.  How to 

work towards a common goal is a difficult, as Nobel Laureate Kenneth Arrow states that 

a society is challenged with balancing a limited supply of societal, natural, and 

technological resources to achieve common goals, so a system is needed to manage the 

competition for these resources.
75

   Market systems fail because it is hard to know the 

impact of an individual‘s actions on society; the ―social good‖ is not easily revealed; and 

total cooperation is not possible.
76

  The lack of a perfect price system will require ―a 

feeling of responsibility for the effect of one‘s actions on others‖ to achieve a prosperous 
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society, something that government should provide.
77

  Arrows‘ believes that limited 

resources, uncertainty, and disagreement can be managed through a flexible decision-

making framework protecting individual interests, so long as individuals act 

responsibility when the effect on others is understood.  Although there is no method of 

voting to select an optimal rules to meet all interests among all parties, voluntarily act to 

meet the interests of many can be incentivized, which may contribute to the common 

good.  For the Leon River, this implies that stakeholders, who have total control of their 

actions with no influence from others, will likely only support projects to reduce bacteria 

loads that enhance their economic or social welfare.  However, assuming some projects 

are supported, then progress can be made towards bacteria reduction, the common good. 

Arrow‘s argument suggests that it is important to education people about the 

common good as well as giving them total control of their actions.  According to 

Habermas, stakeholders can only make meaningful contributions when they are actually 

―capable of protecting their interests while also being capable of contributing to the 

definition of the collective will…in social interaction among individuals engaging in 

political life‖
 78

  This means that individuals should have an opportunity to understand 

their physical world, societal norms, and individual concerns, so they may effectively 

contribute to real decision making through a collaborative process.  Habermas argues that 

meaningful contributions during decision making, given this knowledge, can lead to the 

most valid judgments possible that protect individual interests, a realization of 

sovereignty as it allows the populous to evaluate, discuss, judge, and establish policies for 

themselves.
79

   

The common good for the Leon River was access to swimmable and fishable 

water.  The WPP was designed to educate the public about the issues and learn about 

stakeholder interests. The working committee was designed to give stakeholders a venue 
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to collaborate in a public process to understand the public good.  The Leon River WPP 

Stakeholders took no formal votes or tried to reach formal consensus during the WPP, but 

rather stakeholders were asked to collaborate with each other to develop projects that 

supported their interests that also reduced bacteria.  Collaboration is defined as the ability 

to talk among stakeholders, understand the problem, propose solutions, and make 

decisions to protect interest and work for a common goal.  Through dialogue they were 

able to understand that all were in general agreement of recommendations.  The decision-

making process was less formal yet as strong due to depth of discussion and obvious 

collaboration on solutions.   

Results 

Stakeholders had meaningful contributions during the development of the WPP of 

the Leon River.  Table 11 presents the survey results related to the contribution to 

decision making.  Stakeholders reported a higher level of quality in contributing to 

decision making during the WPP as opposed to the TMDL.  Stakeholders scored the 

―ability to contribute to decision making during the TMDL‖ as one of the worst parts of 

the TCEQ public process; this part of the WPP process was one of the best parts.  

Stakeholders generally agreed that the quality of contribution to overall decision-making 

process during TMDL was ―poor‖ to ―medium‖ (average 2.7 on a 5 point Likert- type 

scale, for all responses and 2.9 for paired) and the WPP was between ―good‖ to ―very 

good‖ (4.1 average for all responses and 4.4 for paired responses).  The table suggests 

that the stakeholders were displeased with their ability to make decision during the 

TMDL.  One contributing factor could have been in who had the last say in the WPP, 

how choices were made, and the opportunities for collaboration.   
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Formal and Final Decision Channels 

Having a role in deliberating the content of a policy with government differs from 

being asked to answer ―yes‖ or ―no‖ to a questing stating support or no support for a 

policy handed down by government.  The WPP process provided a more direct and final 

decision channel to stakeholders as compared to the TMDL.  The TMDL had arbitrary 

goals set by a consultant to prove that water quality could be achieved, justifying the rule 

could feasibly be attained.  The public made 66 comment submissions on the proposed 

TMDL with many having more than one question or comment (most comments relate to 

science and are discussed in the following section).  The comments indicate stakeholders 

wished to be more involved in the decision-making process and authored comments as 

the only way they could see to influence decision making.  For example, one of the 

comments made questioned how a wastewater treatment facility (WWTF) reduction goal 

was arrived at when it was not a factor before, where ―cities in this area were told that the 

model predicts that they must reduce bacteria from their WWTF as much as 90%.‖
80

  

TCEQ response was as follows: 

Reductions in terms of what‘s expected to achieve the Waste Load Allocation 

(WLA) will be determined with stakeholder input and the TCEQ during the 

implementation phase to provide a number of possible controls to achieve 

compliance with the TMDL.
 81

    

This response suggests that the reduction goal will be set by TCEQ and 

stakeholders will have ―input‖ in deciding how to achieve it—the not so lauded 

―unfunded mandate.‖  Only one committee member officially submitted individual 

comments during the TMDL comment period (the most of all stakeholders).  David 

DeJong, representing the dairy industry, was a co-author with Honorable Sid Miller, 

Texas State Representative District 59, a clear indication that the dairy industry was in 
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contact with higher authority and perhaps looking at ways to circumvent the decision-

making process.   

In fact, the most important decision was made by the TCEQ consultant who did 

not directly involve any stakeholder:  setting the reduction level of bacteria sources.
82

  He 

identified 10 hypothetical scenarios to attain water quality, which called for up to 

90 percent reduction for some particular bacteria sources.  One example assumed that 

bacterial discharge reductions would be applied equally to various sources, such as 

30 percent reduction of loads from all rangeland.  Although there was a 21-member 

steering committee to serve as an advisory body to provide informal advice, they were 

not a part of the decision-making process to set reduction values.  It may not be possible 

to determine how the advisory committee made decisions outside of the TMDL 

development, but there are no citations to decisions made in the TMDL report and 

meeting minutes do not reflect any decisions taken.  Interviews with two advisory board 

members indicate that they were not asked to make any decisions or collaborate to solve 

the problem as part of the formal process.  Even if the group were to reach agreement, 

TCEQ held the final say outside the committee, which minimized the ability to control 

outcomes.  Stakeholders reported to be aggravated not to be involved in setting reduction 

values.  Stakeholders were concerned about how reductions could be accomplished, who 

would be responsible, when it could be completed, and what funding would be needed   

The decision-making process for the WPP through the hierarchy of access gave 

the general audience direct access to decision making.  Stakeholders could specify where, 

when, and what to do to reduce bacteria, with the consultant having no hand setting 

projects.  The WPP began with participant‘s specific projects applied across the 

watershed.  The DSS computed the bacterial reductions that resulted from those projects, 

so that all could observe whether the proposed action could yield the needed bacterial 
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reduction or not.  Stakeholders adjusted projects and implementation levels as needed, 

which was accomplished using real-time modeling (see next section).  The advisory 

committee had authorship of the WPP report and could edit the text directly and final 

approval of the final document.  The WPP document was made publically available and 

at a town hall meeting each committee members made presentations on the report and 

how they came to their decisions.  The reduction levels of the WPP were entirely 

produced by stakeholders with no involvement from the consultant or the government. 

Survey results suggest that stakeholders generally agreed that the quality of 

transparency as to how final decisions would be made during TMDL was ―poor‖ to 

―medium‖ (average 2.4 on a 5 point Likert-type scale for all and paired responses) and 

the WPP was between ―medium‖ to ―good‖ (3.8 average for all responses and 4.0 for 

paired responses).   

Equivalent rights 

Equality is defined as each group holding ultimate power over their own actions 

to protect their interests with no influence from others, regardless of the contribution it 

has toward a common goal.  The TCEQ used a consensus process; however, the 

contentious issues surrounding the TMDL and the decision-making style made agreeing 

on a set of recommendations difficult (no decisions were ever made).   The TMDL 

advisory committee was to make formal recommendation for the TMDL through 

unanimous consent, which can be problematic (see Chapter 2 for a discussion related to 

using consensus as a decision-making process).  The TMDL formal rules are as follows:  

The committee makes decisions by consensus rather than voting.  If members 

develop formal recommendations, they will do so by consensus...Consensus is 

defined as being able to live with the decisions made. [TCEQ]
83
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This decision-making style gave each individual veto power.  Although the 

committee never took any decisions, the fact that government staff was the largest group 

could have made it difficult to pass a recommendation that opposed the interests of 

government.  With TCEQ having the final say, made stakeholders fearful that they could 

not protect their interests.  For example, dairy farmers felt singled out during the TMDL 

because they perceived the TMDL would impose an individual permit on dairies.  At one 

time the TCEQ consultant suggested that ranchers would have to fence off creeks to keep 

cattle away.  That immediately was controversial because it would have dire 

consequences to a rancher‘s herd without another source of water.    It was clear that the 

agricultural sector saw a risk to their livelihoods and would have vetoed anything 

suggesting additional regulations and constraints on operations, regardless of the 

common goal.  They fought hard because they knew they had little influence on the 

process. 

The WPP used the collaborative approach that had no voting, and although the 

same contentious issues were present, the group made many decisions together and 

produced a final report.  The WPP process allowed stakeholder groups to express an 

opinion on how they would contribute to improve water quality.  Participants had total 

control regarding projects that would be proposed.  The working committee presented the 

group‘s proposed actions for inclusion in the WPP report.  One stakeholder group may 

commit more resources than another group, and one group‘s project actions may have 

more of an impact, but they were the choice of the members of that group.  If a 

stakeholder had concern or was not in support the WPP, then they were able to speak 

freely and work with others to include changes that would address their concern.  For 

example, some ranch owners were concerned about losing access to the Leon River to 

water their cattle.  They understood that cattle can directly contribute bacteria when they 
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water along the bank of a creek.  So they worked to switch to alternative water sources 

with the TSSWCB, under the technical guidance of the USDA Natural Resources 

Conservation Service, on a program for cost share with local Soil and Water 

Conservation Districts.  By placing watering wells and tanks away from the creek, a 

preferred source of water is provided to cattle that also keeps them away from the creek.  

This was modeled and shown to be one of the most effective bacteria reduction strategies.  

Figure 6 shows the solution worksheet included in the WPP.  The work sheet shows how 

it contributes to enhanced ranch operations.  The sheet addressed stakeholder concerns by 

providing effective, costs, and an assessment of how difficult it would to implement.  For 

example, alternative water source were preferred by cattle over creeks so it reduces direct 

deposition while providing a better source of water for cattle, but it is costly and may not 

be hydrologically available for some.  This option is popular where many have 

experience using it.     

Survey results suggest that stakeholders generally agreed that the quality of 

equivalent rights (i.e., balance of power) in making decisions during the TMDL was 

―poor‖ to ―medium‖ (average 2.5 on a five-point Likert-type scale for all and 2.7 for 

paired responses) and the WPP was between ―good‖ to ―very good‖ (4.2 average for all 

responses and 4.3 for paired responses).  This was the greatest difference for all survey 

responses at 1.7 for all responses.  Survey results also suggest that stakeholders generally 

agreed that the quality of opportunity to include their interests during TMDL was ―poor‖ 

to ―medium‖ (average 2.8 on a 5 point Likert-type scale for all and paired responses) and 

the WPP was between ―good‖ to ―very good‖ (4.3 average for all responses and 4.5 for 

paired responses).  This was the greatest difference for paired responses at 1.7 and among 

the highest performance scores.   
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Protecting the Common Good 

The rules or procedures developed for each of the Leon River public processes 

produced different levels of collaboration.  The findings suggest that the TMDL process 

did not allow as high a level of collaboration as the WPP.  TMDL meetings began by 

informing stakeholders about progress on the TMDL with a formal presentation by the 

TCEQ consultant.  Stakeholders had opportunities to make comments and ask questions 

after the presentation.  Most of the exchanges were one-way comments and questions, 

typically about clarification of rules, science, and funding.  The advisory committee, 

sitting at the front of the room, was able to make comments.  However, they did not 

collaborate much with each other or during public meetings.  TCEQ encouraged the 

advisory committee to share comments with other committee members, but TCEQ did 

not make it a formal part of the process.  Several stakeholders submitted formal 

comments as individuals or on behalf of their organization during the formal comment 

period after the TMDL was issued to the public.  This structure did not provide an 

adequate venue for collaboration. 

TCEQ provided formal responses; however, there was no observed effort to work 

with the steering committee or the public to address the comments.  The advisory 

committee did not come together, formally or informally, to collaborate on any 

recommendations, such as setting the values for bacteria reduction (at least no formal 

decision was reported throughout the TMDL process).  As a result, the public was not in 

a strong position to protect their interests, which may have hampered stakeholders when 

trying to move forward and work towards the common goal of improving water quality.      

The focus groups and working committee off the WPP offered stakeholders 

working sessions that allowed a greater level of collaboration.  They were able to talk 

among themselves and make decisions about the direction they wanted to go.  The 
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working committee had a chance to engage each other and the WPP consultant over two 

working sessions, each lasting close to day.  Stakeholders felt that the effort to find 

common interests was better during the WPP than the TMDL.  Table survey results on 

Table 12 shows that that the quality of ―efforts by stakeholders to find common interests‖ 

was between ―poor‖ to ―medium‖ (2.8 on a 5 point Likert-type scale) for all responses, 

while the WPP scored between and ―good‖ and ―very good‖ with an average score of 4.1.  

The paired responses had similar results.    

Meaningful Contribution Recommendations 

Without ability to influence policy outcomes through making decisions, it is 

difficult to protect interests, leaving stakeholder to believe participation is a futile 

exercise.  TCEQ, having the final say in the outcomes, was perceived as pushing 

regulation onto the people with no real say from stakeholders.  Stakeholders in the Leon 

River reported that they were unsatisfied with only providing individual comments on the 

final report and the advisory board had too many government employees that could veto 

an initiative.  Stakeholder felt they had little power to protect their interests and TCEQ 

did not respond to their concerns.   Because stakeholders could not protect their interests, 

they could never move forward and collaborate on projects to reduce bacteria. Thus, 

TCEQ missed opportunities to provide meaningful contribution, as stakeholders were 

willing to engage TCEQ to address their concerns and develop scenarios.  As a result, the 

TMDL with its arbitrary proposed reductions was not received well.   Once there is a 

feeling that efforts are futile in influencing policy, then there is no longer an incentive to 

participate, which can lead to participant attrition or circumvention of the process. 

The WPP stakeholders had no conflict when deciding reduction goals, as they 

knew they were in control of projects that would affect their lives, allowing them to focus 
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on a common goal.  One key finding is that stakeholders are willing to continue to work 

together as long as there is a transparent decision channel verifying that their efforts are 

binding on the final policy and that there is proof that the stakeholder comments are 

affecting policy.  One recommendation is to clearly provide in writing the mechanism for 

how stakeholders will be involved in making decisions and to provide recurring proof 

that policy is working towards their interests.  Tables, summaries, and other working 

papers could be provided to stakeholder before a formal document is prepared. 

Equivalent rights in making decisions is not about everyone having a single vote 

or equal weight in votes, but rather each stakeholder has exclusive right to decide how 

they will act without influence from another stakeholder.  It provides a level of freedom 

that likely reduces anxiety over risks to quality of life.  Once this anxiety is removed, 

stakeholders can move forward and learn what society needs.  Voluntary actions need an 

environment to learn about societal needs to garner a sense of social responsibility that 

motivates action to reduce adverse consequences to interests or human harm.   

The key finding is that there has to be real opportunities or a forum for people to 

collaborate for society to act responsibly—people need a venue to roll up their sleeves 

and work.  Voting and consensus were shown to be problematic, but if a group can work 

together, then there are likely to be opportunities to discover how the actions of one 

group can be modified so damage is minimized or to find actions to mitigate the damage.  

If there are no opportunities to collaborate there is little one can do to protect their 

interests, as well as learn about and work toward the common good.   

EFFECTIVE USE OF SCIENCE 

The development of environmental policy involves measurable scientific 

information that can be used to make value judgments about how best to protect society 



 173 

from harmful pollutant exposure or to allocate scares natural resources.   It is hard to 

imagine any public decision process that would have absolute trust in data or where all 

stakeholders are enthusiastic that models give them perfect insight about how these 

judgments will affect their interests. Rather, science could be misused or not trusted. 

Stakeholders who perceive a consequence to their interests may seek to prolong conflict 

or cause inaction on a policy.  The underlying science of a policy is vulnerable to 

criticism if has weak data, poor model preparation, and uncertain prediction accuracy.  

For example, the International Panel on Climate Change (IPCC) warns of the possible 

conflicts affecting millions of people that can arise from the possible effects of global 

warming, which can be exacerbated by the economy, population density, and political 

instability.
84

  However, although most scientists accept global warming as empirically 

established and mostly caused by human activities, there are those that use a minority of 

skeptic scientists to base a political campaign against climate science that differs from the 

views of most citizens.
85

  This debate illustrates the difficulty to reach a multi-national 

solution, potential for criticism of science when a lot is at stake, the costs of no action, 

and importance of science for the success or failure of an environmental policy. Kenneth 

Arrow states that a tragedy is when forming rules become impediments to achieving the 

goals of individuals and society; and, although adverse consequences can be understood, 

it is not physically or socially possible of formulating or changing rules.  He urges us to 

move forward, as  

There are moments in history when we simply must act, fully knowing our 

ignorance of possible consequences, but to retain our full rationality we must 

sustain the burden of action without certitude, and we must always keep open the 

possibility of recognizing past errors and changing course.
86

 

Thus, a public process should make use of the available science to make the best 

informed decisions affecting society quickly in the midst of uncertainty, the fifth 
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principle.  The challenge is translating science (assumptions, models, inputs, and 

outcomes) into facts for use in making decisions so stakeholders trust the science to help 

them make informed decisions, thus avoiding attacks on science.  However, it may not 

possible to perfectly understand how human actions affect the environment long-term; 

each environmental issues is different with no approach panacea; scientific information 

may not adequate to answer policy questions; stakeholders have different skill levels and 

knowledge; and urgency may shorten decision time frames.
87

  Whether decisions are 

based on science, understanding the social effects from an environmental policy, 

precisely or imprecisely, is also critical when resolving conflict.   

If stakeholders perceive consequences to their interests, they will attack the 

science no matter how good it is.  When the science is untrustworthy and not useful, 

coined ―junk‖ science, it encourages criticism.   Therefore, one approach is to use the 

science to help stakeholders meet their interests to avoid an attack on the science.  The 

concept of informative science involves the development of valid and reliable science and 

its integration in a public process so that stakeholders find it useful for making decisions 

and use it to develop policy that supports their interests.  It makes imperfect scientific 

information trustworthy so that it is less prone to criticism.  Without a trustworthy and 

useful method to understand policy effects, decision makers could be forced to rely on 

trial and error or best guesses, which leaves the science open to criticism.  Trust and 

usefulness in science is gained when stakeholders can contribute data, interact with 

models, understand inputs/outputs, and grasp uncertainty, as well as receive results 

quickly.  This dissertation switched from a paradigm where an uniformed stakeholder 

relies on scientists to suggest what is best to a paradigm where stakeholders inform 

scientists and the scientists help achieve what stakeholders believe is best.  A decision 

support system (DSS) was the enhancement used in the WPP to achieve this shift.   
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The Leon River case demonstrates these two paradigms.  The TMDL was built 

with the best available science, yet it was heavily criticized.  This dissertation argues that 

it was because stakeholders perceived a threat to their interests and they had no 

opportunities to use the science to protect their interests.  Criticizing the science was seen 

as the most effective path to delay or postpone the TMDL. The WPP made the science 

trustworthy and usable to stakeholders through a DSS.  They were able to formulate their 

own projects to protect their interests.  As a result, no stakeholders criticized the science 

used for the WPP, even though it was the exact same science used for the TMDL.  The 

key finding is that although a model may have different levels of usefulness (good or bad 

outputs, certainty, and speed), it can be mistrusted if it cannot be used by stakeholder to 

protect their interests, provoking criticisms even if the science is good.  

Interactive DSS 

Stakeholders should have a role in model and scenario development; ranking and 

evaluation; metric definition; and uncertainty analysis.  The TMDL model development 

came short of adhering to these criteria.    TCEQ hired an engineering firm to develop a 

water quality simulation model for the Leon River TMDL.  The water quality simulation 

model was the Hydrological Simulation Program-FORTRAN software program (HSPF) 

maintained by the U.S. Geological Survey.  It is a dynamic hydrologic and water quality 

model that uses hundreds of process algorithms to predict ambient water quality over 

time based on point sources (e.g., wastewater treatment plants) and non-point sources 

(rainfall runoff from land use) of pollution.  The HSPF software has a graphical user 

interface (GUI) that it is an interface where a human (the user) can interact with a model 

through graphical boxes.   Graphical boxes are where values can be entered by direct 

typing or manipulating a dial, scale, or button; features can be turned on or off by 
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clicking icons, buttons, or dialogue boxes; and graphics can be displayed.  The HSPF 

GUI is designed for model development, but not necessarily for public meetings.   

The TMDL consultant collected data and built a calibrated model.  The firm‘s 

task was to use this model to calculate how much total bacteria load reduction (counts of 

bacteria cells) was needed to be in compliance with the CWA.  Hypothetical loads were 

removed from the calibrated model, the model was rerun, and results were reviewed, a 

process that was repeated until ambient water quality was met.  These hypothetical 

alternatives were shown to the public to demonstrate that ambient water quality is 

improved when bacteria loads are reduced.  Stakeholders helped identify bacteria sources 

and provide comments.  The consultant responded to comments and adjusted the model.  

One concern was that stakeholders were unclear about how the TMDL would affect 

them.  However, the firm was not tasked to formally develop real solutions or describe 

how this reduction would be achieved.  Figure 7 illustrates this ―traditional‖ model 

development process.   

Although solutions were not officially part of the TMDL, bacteria sources, such 

as cattle, were identified and solutions were suggested by a technical expert, which led to 

mistrust because the firm never made the model available to stakeholders so they could 

play a role in developing the hypothetical alternatives.  These ―hypothetical solutions‖ 

seemed very real to stakeholders when an agency like TCEQ suggested them in a public 

meeting.  For this reasons, stakeholders could not commit to addressing water quality 

issue under a TMDL.  A detailed explanation of the HSPF model and how it was 

developed is provided in a modeling reported titled, ―Final Modeling Report for Fecal 

Coliform TMDL (Total Maximum Daily Load) Development for Leon River Below 

Proctor Lake, Segment 1221‖ by TCEQ.
88
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Stakeholders gained access to the science during the WPP through a customized 

DSS developed especially for public meetings and evaluation of scenarios (see Figure 7).  

The goal was to provide a tool stakeholders could use to interact with science in a way 

that could be easy to understand, address concerns, and work rapidly.  A DSS is an 

interactive computer-based overlay to a scientific simulation model that graphically 

presents and interacts with input/output data to support decision making.  For the Leon 

River, it was a customized GUI that replaced the generic HSPF GUI so that stakeholders 

in a public meetings could easily change bacteria reduction parameters and view bacteria 

concentration throughout the watershed.  The GUI allowed stakeholders ability to change 

key decision variables that were identified during town hall meetings and focus groups.  

It used the same underlying HSPF model as the TMDL.  The task during the WPP was 

similar to the TMDL, calculate the load reduction needed for CWA compliance, but more 

importantly it included a formal process for how the reduction would be achieved.  

Stakeholders adjusted decision variables (BMP parameters) for each type of load 

category in various parts of the watershed and the model was run real-time.  Adjustments 

were made until stakeholders were satisfied with bacteria reduction levels.  The WPP 

DSS description is provided in the ―Draft Leon River Watershed Protection Plan‖ by the 

Brazos River Authority.
89

  A brief description of the TMDL model and DSS is provided 

in Appendix D.   

Informative Science Results 

There are many factors that led to concerns with the usefulness of the HSPF 

model during the development of the TMDL that were not addressed until the WPP.  The 

water quality model for the TMDL, although built on ample data and reasonable 

assumptions, when conveyed to the public was not received well.  Criticism may seem 
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inappropriate because TCEQ used a sophisticated and vetted model based on large sets of 

data with field data updates.  Numerous experts were involved in its development, such 

as Texas AgriLife Extension Service, Texas Parks and Wildlife Department, Texas 

Department of Agriculture, and USDA-Agricultural Research Service, and various 

academic institutions.  Regardless of the scientific proof, stakeholders believed the 

TMDL would have consequences to their interests.  As discussed in this chapter, some 

reported that they feared the TMDL would result in burdensome regulations that could 

put them out of business.  To fight the TMDL, stakeholders criticized the science and 

argued that it was not valid for deciding how to reduce bacteria.  The WPP was to use the 

model developed for the TMDL.  As a result, the WPP began with no trust in the science.  

If this mistrust could not be overcome, the WPP could not have been produced.   

The main difference between the two approaches is that the WPP engaged 

stakeholders to develop real solutions and the DSS was the mechanism that affirmed their 

involvement.  This clear role and ability to set reduction levels allowed stakeholders to 

protect their interests and overcome their mistrust in science.  The WPP demonstrated 

that stakeholders were able to select alternatives, knowing there was uncertainty.  They 

chose alternatives base on modeled environmental performance, costs, and three 

qualitative parameters.  Early stakeholder involvement was critical during the WPP 

decision-making process to assure the myriad of scientific and non-scientific performance 

measures could be related to stakeholder interests.  Stakeholders could understand 

scientific uncertainty when it was described and accept it.  Ability to run a model real-

time during a public meeting was possible with the DSS and modern computers, which 

allowed stakeholders to rapidly adjust scenarios themselves.      

This dissertation argues that the science was not bad, but rather the process 

barriers described in this chapter led to stakeholder dissatisfaction and various factors 
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contributed to the mistrust of science, resulting in criticism of the science as a defense 

mechanism against the TMDL.  The DSS enhancement is what enabled the use of the 

exact same model developed for the TMDL for making decisions.  It allowed 

stakeholders access to the science so that they were in control of the projects that would 

be implemented.  As a result, there were no negative comments by stakeholders on the 

science of the WPP, which recovered its utility in a public process that was lost during 

the TMDL.  Table 13 presents the survey results for effective use of science.  The survey 

results are consistent with these observations where stakeholders rated the usefulness and 

trustworthiness of the science higher for the WPP than for the TMDL.  The following 

describes stakeholder contributions, scenario development, performance measures, 

explanation of uncertainty, and speed of the two processes that contributed to the 

difference in performance. 

Contribution to development 

The perception of scientific models as black boxes needs to be overcome so 

stakeholders, who may not have proper training to use them, are not skeptical of its 

validity and results.  One way to avoid this mistrust is to go beyond explaining after-the-

fact scientific outcomes, and allow stakeholders to contribute early during science 

development—a peak into the box and putting something in.  The TCEQ consultant did 

not directly engage stakeholders prior to building the HSFP.  TMDL public meetings 

typically had a technical presentation and opportunities to ask questions, but the 

calibrated model and hypothetical alternatives were mostly developed in seclusion from 

the public where changes to the model were performed by the technical consultant 

outside of public meetings with results reported at subsequent meetings (see Figure 7).   
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Stakeholders believed the model could have benefited from stakeholder input and offered 

to provide information, as two prominent stakeholders stated: 

Is TCEQ willing to work with the stakeholders to develop site-specific input data 

to improve the model predictive ability?
 90

 [Honorable Sid Miller - State 

representative District 59; David DeJong - TAD] 

In response, TCEQ used the comment period as a way for stakeholders to provide 

local data, which may have not been as engaging as stakeholders would have liked.  

TCEQ response is as follows: 

While TCEQ believes that the existing model is sufficient for TMDL 

development and has considered available site specific data, the agency has 

provided this opportunity for interested parties to provide additional data that 

could be used to improve the draft.
 91

 [TCEQ] 

Stakeholders were concerned that the science did not reflect what stakeholders 

believed was a major contributor, wildlife and feral hogs.  TCEQ made attempts to 

collect more data and include more parameters.  For example, wastewater treatment 

plants were included later due to stakeholder requests.  Bacteria source tracking (DNA 

identification of bacteria that links bacteria to a type of warm-blooded animal) was used 

to identify bacteria sources because stakeholders wanted more evidence of the sources—a 

smoking gun.  However, the TMDL report does not indicate that the DNA results were 

used in the model and feral hogs were treated as general wild life as opposed to a species 

that congregates mostly around water.  The issues were never resolved during the TMDL.   

The Leon River DSS was developed with collaboration from stakeholders and the 

first step was to learn what stakeholders understood so the GUI could be designed to 

meet their technical competence (see Figure 7).  The bulk of the first WPP focus group 

meetings explained the TMDL, state water quality rules, sampling results, and causes of 

bacteria pollution.  Stakeholders wanted to learn if society was truly at fault or was it 

nature.  Several stakeholders came forward identifying potential causes.  There seemed to 
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be some ease among the groups after learning and understanding about the science and 

identifying potential sources.  These discussions were the first step in regaining trust.  

One stakeholder stated that she had learned more during that single WPP focus group 

meeting than during all of the TMDL town hall meetings. 

Narratives had a key role during the development of the DSS because it allowed a 

translation of scientific results into parameters that reflect stakeholder interests (see 

Chapter 4).  It provided a systematic way of gathering local knowledge and identifying 

key scientific variables (policy values, environmental parameters, and assumptions) to 

guide DSS development.   For example, the DSS included the entire list of proposed 

BMPs or projects.  The DSS allowed any proposed project to be implemented in each 

watershed where stakeholders could specify the level of implementation.  Another key 

contribution by stakeholders was the insight about feral hogs.  One stakeholder provided 

a video of feral hogs active on farms as evidence that they were capable of congregating 

in large numbers.  Field visits confirmed that they were a nuisance, damage crops, and 

wallow near water.  The HSPF model lumped feral hog behavior with wild mammals.  

The WPP disaggregated wild mammal into wildlife (raccoons, deer, etc.) and feral hogs 

based on census data, land use, and habitation patterns next to creeks.  It allowed feral 

hog control projects to be evaluated separately.  The inclusion of feral hogs as a separate 

source of bacteria and the control of project implementation demonstrated to stakeholders 

that they contributed to the model development.   

Stakeholders commented that their ability to establish projects and understand 

outcomes during the WPP helped protect their interests.  For example, a local rancher 

commented that 
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By seeking input from local residents, landowners, and the agricultural 

community within the watershed, this WPP has a greater chance of being 

successful without the need for onerous regulations.
92

  

Both processes provided opportunities for stakeholders to ask questions about 

science and make recommendations.  The HSPF model was mostly built in seclusion 

from stakeholders where stakeholders‘ main concerns were not necessarily reflected in 

the final TMDL report.  The inclusion of projects and focus on feral hogs in the DSS 

showed stakeholders they had a role in the development of the DSS.   The survey results 

presented in Table 13 suggest that stakeholders had more opportunities during the WPP 

to provide input as compared to the TMDL.  The TMDL scored between ―poor‖ and 

―medium‖ (an average of 2.8 on a 5 point Likert-type scale for paired and non-paired 

responses) and the WPP scored between ―good‖ and ―very good‖ (an average of 4.3 and 

4.4, for paired and non-paired responses, respectively).  Survey results also suggest that 

stakeholders were able to guide scientific efforts to a greater level during the WPP than 

the TMDL.  A key finding is that there is great value in what can be obtained from local 

knowledge, such that it can make models more reflective of conditions in the field.  

Another finding is that stakeholders are knowledgeable enough to be included during 

model development, as many may science backgrounds, which can built trust in the 

model. 

Scenario Development 

Although scientific models are complex and to use them requires specialized 

training, years of experience, and specialized computers, technical staff need to find ways 

for the general public to access scientific models.  At town hall meetings, TCEQ reported 

that a calibrated model could simulate bacteria contributions from direct discharges and 

different land uses.  TCEQ develop ten hypothetical alternatives to illustrate that 

reduction in bacteria loads from point and non-point sources could attain compliance with 
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the Clean Water Act.  TCEQ then attempted to assign, with stakeholder support, an 

overall reduction goal.  How load reductions would be achieved was to be described in 

follow-up implementation plan (I-Plan) after the TMDL was approved.  The I-Plan is a 

detailed description projects, budgets, timelines, and support needed to meet the TMDL.  

Because the scope of the TCEQ contractor only included the TMDL calculation, it was 

not the firm‘s responsibility to develop solutions stakeholders desired.  Regardless, 

observations at meetings and interviews with stakeholders indicate that stakeholders had 

no access to the model during the TMDL to set parameters, establish scenarios, make 

evaluations, and select preferred solutions, even if they were hypothetical.   

Hypothetical reductions were proposed that targeted certain types of land uses and 

solutions were implied at meetings—some being extremely controversial.  Some 

stakeholders would bear the overwhelming majority of load reduction, mostly ranchers.  

Ranchers considered these hypothetical solutions inevitable and commented about the 

difficulty or impossibility of achieving what was suggested by the TMDL report.   For 

example, 

Proposed reductions in the river have landowners reducing 40% of the bacteria 

from rangeland, 30% of waste application to fields, and 30% of waste application 

to pastureland.  There is confusion about how this would be done.  Suggestions 

have included destocking, establishing buffer strips, using alternative water 

sources, and the ultimate—fencing off the rivers and streams from livestock. This 

would mean a tremendous reduction in land use and value with a corresponding 

reduction in farm income.
 93

 [Honorable Sid Miller - State representative District 

59; David DeJong - TAD] 

Stakeholders wanted to know why a particular group was most affected by the 

policy choices and how those choices were made.  For example, the cities wanted 

―clarification as to how the 90% reduction was arrived at, and how compliance is 

expected to be achieved.‖
94

  TCEQ did not answer how this 90 percent reduction was 
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arrived at, but did give a response as follows, ―the Draft Modeling Report examined 

several hypothetical scenarios with different levels of reduction assigned to various 

sources in the watershed.  No reductions have been finalized at the present time.‖ 
95

    

The goal of the DSS was to give stakeholders access to the model during the 

development of the WPP.  The main element of the DSS is a GUI that allows a lower 

level of training to interact with a model.  The GUI was found to be the key element for 

involving the public in use of the model because it is a portal to scientific inputs and 

outputs, enabling stakeholders to view data, change parameters, and review outputs in 

way that is understandable.  Each stakeholder group deliberated the reduction levels at a 

focus group meeting and assigned projects in all of the subwatersheds for only their 

group. For example, municipal leaders could not specify how much 3
rd

 party manure 

management a CAFO would implement, that was left only to the CAFO industry to 

decide.  Only one session was needed for each stakeholder group to evaluate and select 

scenarios they considered were reasonable contributions to bacteria reductions.  These 

projects were combined into a composite scenario where the working committee made 

the final adjustments.  The final results were reported in the WPP and presented in a town 

hall meeting where comments were received.  No adjustments were requested at the town 

hall meetings.     

Stakeholders had difficulty accepting reduction goals set for them by TCEQ 

without input.  The fact that stakeholders did not know if new regulations would be 

included in the implementation plan to follow the TMDL made them uncomfortable.  No 

input and uncertainty of regulation are probably reasons why stakeholders used the 

vulnerability of the scientific model as a tactic to oppose the TMDL.  The DSS only had 

projects proposed by stakeholders, which did not violate interests because of the group 

control of projects.  Public comments for the WPP did not include any criticism of the 
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science by stakeholders, most likely because there were no consequences to interests.  

Table 14 presents the level of reductions assigned by the TMDL consultant and those 

chosen by stakeholders during the WPP.  The key finding is that science can have either a 

positive or negative compounded effect.  When stakeholder interests are at stake and they 

are excluded from using the science to establish solutions, parties will criticize the same 

science no matter how well developed it is by technical experts.  Letting stakeholders 

develop their own solutions with the science assures that projects will not have adverse 

consequences to stakeholder interests, reducing the motivation to criticize vulnerabilities 

in the very science they used to develop their own projects.  

Metrics 

Scientists need to clarify an issue for decision makers in such a way that can help 

them make decisions.  Fred Jandt, who criticizes Ury and Fisher for suggesting objective 

criteria, believes there is no universally accepted standard of right or wrong; therefore, 

objective criteria do not exist and each party sees their own perspective and has their own 

desires for happiness.
96

  This criticism is consistent with the concept of sovereignty 

developed for the principle of meaningful contribution.  Sovereignty requires each party 

to have control over their actions.  To be consistent, each of those actions should be 

quantitatively or qualitatively evaluated with a performance measure that reflects the 

party‘s interests.  In other words, the evaluation of a policy based on a single scientific 

parameter may not be relevant to all stakeholder interests, such that multiple performance 

measures may be needed.   

The TMDL used the bacteria load at one location in the watershed.  The 

parameter is defined as the total organisms of bacteria per year that is allowed based on 

the CWA.   No socio-economic parameters were offered that more closely reflect the 
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reality of implementing alternatives.  By itself, this highly scientific value was of little 

use to stakeholders because it offered no connection to their everyday lives and it was not 

the same as the concentration based rule of 126 E. coli cfu/100mL.  The metric hindered 

the effective use of science in policy making, not because the metric was poor, but from a 

disconnect between the scientific question, how much bacteria is in the watershed, and 

the policy questions, is it compliant with the CWA.     

The DSS was designed to provide each stakeholder group with information that 

would help them make decisions.  Each stakeholder wanted to be able to specify his/her 

own projects, where it would be implemented, and how it be implemented.  Stakeholders 

were asked for guidance about what performance measures would be helpful as decision 

factors (e.g., project costs and property value).  Stakeholders were overwhelming 

interested in costs and the bacteria reduction effectiveness.  Other concerns were more 

qualitative, such as the level of difficulty of implementation and reality of stakeholders 

supporting it.  Stakeholders also wanted to understand compliance by creek.  Smaller 

geographic scale was important because stakeholders wanted ―surgical strikes‖ and not a 

―shotgun approach.‖  How data should be presented was also clarified.  Stakeholders did 

not understand the TMDL calculations and just wanted to know if they were compliant.   

The TMDL model was already subdivided into 13 subwatershed.  The WPP 

added 2 subwatersheds to make 15 subwatersheds because there were some regional 

differences and additional tributaries that needed to be considered.  Costs for each project 

was estimated and reported in the WPP.  Stakeholders contributed and evaluated 

qualitative parameters related to difficulty of implementation, probability of success, 

effectiveness of environmental improvement, and sources of grants or matching funds.  

The water quality parameter was switched from load to concentration.  Concentration is 

easier to understand because compliance is achieved when the value is below the constant 
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126 E. coli cfu/100mL, as opposed to a load based criteria which is not constant as it 

changes with flow. 

Although the CWA somewhat dictates the performance metric, the TMDL having 

only one performance measure at one location that was difficult to understand did not 

help stakeholders understand load reductions.  The WPP used the same load based 

calculations for the WPP report, but the DSS reported bacteria concentrations that were 

easier to understand.  Stakeholders were also allowed to evaluate qualitative parameter 

that helped them make decisions.  The WPP facilitators used the DSS to convey all of 

these parameters.  The survey results suggest that the DSS helped the facilitator explain 

all of these feature in way that was more understandable that the TMDL.  The key finding 

is that stakeholders cannot work with pure scientific outputs.  They need something that 

links to effort, their daily lives, and society.  Costs are likely one of the most important 

factors, especially if the cost of an action gives no increase to business productivity or 

quality of life.   

Uncertainty 

Uncertainty is related to the many aspects of science that limit the accuracy and 

precision of model predictions.  Uncertainty can lead to a false prediction of water quality 

compliance after projects are implemented when in fact a water body may not be 

compliant because a scientific parameter may have overly influenced the effect.   

Individual parameters can be varied to understand the sensitivity on outcomes.  

Sensitivity analysis offers some insight on the importance of good data for particular 

parameters or how much caution should be taken in interpreting outputs.  Some 

stakeholders commented during the TMDL that there was ―too much uncertainty,‖ which 
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made the science ―useless‖ for making decisions.  For example, two stakeholders 

commented that  

One missing element in the draft Model Report is any information on the 

uncertainty of the modeling predictions.  At a minimum, a detailed sensitivity 

analysis is needed to examine the model predictions of bacteria concentrations 

using the uncertainty ranges associated with each major model input.
 97

 

[Honorable Sid Miller - State representative District 59; David DeJong - TAD]            

In response to this concern, both the TMDL and WPP varied the loading rates to 

show the effect on ambient water quality.  The calibrated HSPF was used to demonstrate 

the effect of reducing a bacteria load from different bacteria sources.  The TCEQ chose to 

conduct the sensitivity analysis by changing loads by +/- 50 percent and reporting results 

graphically for one river segment.  The WPP completely removed a load (100 percent 

reduction) in each subwatershed one at a time and reported results for all subwatersheds 

in a tabular form.  Both reports provide a detailed description of the sensitivity analysis.  

Both approaches estimate how much each source category contributes to the total bacteria 

load in each subwatershed. The difference was that the WPP gave stakeholders a clearer 

picture throughout the watershed of what would happen if a source was completely 

removed.  The table format allowed stakeholders to see in one glance which load 

reduction would have the highest impact—the low lying fruit.  Stakeholders used this 

table as a guide when they began to assign reduction levels.          

Stakeholders engage in informed dialogue and make scientifically sound 

decisions when science can be used to evaluate the impact of environmental policies 

(consequences to stakeholder interests) in full knowledge of uncertainty.  The TMDL and 

WPP addressed the need to explain uncertainty to stakeholders.  The survey results 

presented on Table 13 suggest that the uncertainty was explained better during the WPP 

than during the TMDL.  This was likely due to the reporting the results for all 
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subwatershed in a single table.  The key finding is that stakeholders benefited from 

insight on the sensitivity of decision variable prior to making decisions, which made 

assigning project faster because it identified priorities.  It answered the question of what 

would be the best thing do if stakeholders really wanted to make an impact. 

Speed 

Modern computers are evolved enough so that simulation runtimes last minutes, 

which allows models to be run real-time during a public meetings if adapted into a 

decision-making framework.  As described above, a traditional scientific evaluation 

involves technical experts collecting data, changing lines of code or tweaking model 

parameters in an office or lab with artistic outputs later prepared for the general public 

(see Figure 7).  Once the main model is built, adjustment variable could be fast, but the 

logistics for scheduling another meeting among parties could take a weeks or months.  

TCEQ took up to one year for subsequent meetings.  The technical consultant for TCEQ 

did not demonstrate the model real-time.   

The DSS drastically hastened this process by having the decision variables 

decided in a single public session (see Figure 7).  Changes were made in the GUI and the 

model was executed and results reported within minutes.  The logistics of rescheduling a 

meeting was eliminated.  This interaction was possible because the decision variables 

were known in advance, such that only policy values were entered at the meeting.  

Significant change to the structure of the model (e.g., adding a stream segment) would 

have to be done outside the public meetings, as the DSS only accesses the existing 

simulation model and adjust only coefficients, variables, and Boolean parameters.  

Changes to the structure would take the same amount of time as the traditional approach.  
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The adjustment to the model requested by stakeholders only involved policy variables, 

allowing all of the reductions to be set in a single public session. 

A model is typically too complex for the layman to have a significant role during 

its initial development, as it typically takes weeks or months to build a water quality 

model of the size of the Leon River.   Without a customized DSS, stakeholders would be 

frustrated watching technicians at a public meeting make adjustments that may not be 

finished during the session (technicians have to typically conduct the changes outside of a 

public meeting).  Stakeholders may not get a chance to evaluate problems and find their 

own solutions.  The TMDL process took over four years to conduct its eight public 

meetings following a traditional approach.  Because the DSS produced real-time 

information around setting reduction levels—the main point of contention, it allowed 

stakeholders to simulate and test scenarios in a single setting.  This allowed significant 

time saving for the WPP.  The key finding is that the structure of a model, once built, 

may not have to change, leaving decisions over setting key variables.  If decision 

variables can be identified before hand, it is possible to develop a DSS that stakeholders 

can use to set variables.  Having the ability to negotiate values with real-time scientific 

feedback drastically increases the speed at which decisions can be made.   

Informative Science Recommendations  

Stakeholders are willing to address an environmental issue, so long as they are in 

control of their actions and they trust the science when it is useful to visualize their 

interests.  Scientists struggle to understand the complex system of nature in a social-

economic context while always trying to improve data, models, and accuracy.  Science 

can be criticized when stakeholder interests are at risk, no matter how good the science 

may be.  Analysis of water quality data in the Leon River indicates that bacteria levels are 
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not compliant with the Clean Water Act.  Observations of, comments by, and interviews 

with stakeholders indicate that landowners in the Leon River watershed are willing to 

reduce bacteria so long as it was voluntary, but adamantly opposed to new regulations.   

The perceived risk of new regulations motivated stakeholders to oppose the TMDL, but a 

lack of trust in the science is what pushed them to use the vulnerabilities of the TMDL 

model as their point of attack.  The WPP clarified that there would be no new regulations 

and made the science accessible, which regained the trust in the science, making it useful 

for making decisions. 

The TMDL was the first step by TCEQ to address non-compliance.  TCEQ 

produced a government-assigned reduction goal based on hypothetical solutions. These 

solutions were shown at public meetings that mostly presented modeling results, data 

analysis, and regulatory rules, with no effort to understand or discuss stakeholder 

interests.  Stakeholders had little involvement in setting reduction values.  TCEQ went to 

great lengths to demonstrate that it was theoretically possible to meet water quality 

standards by reducing bacteria loads, but they did not clarify whether a new regulation 

was a possible solution and some of the implied BMPs were controversial, such as 

fencing off creeks.  Bacteria load as the only performance measure did not help 

stakeholders understand how their lives would be affected, as there was no socio-

economic link to bacteria in rivers for stakeholders.  There were many model elements 

with scientific uncertainty, but the uncertainty from the stakeholder‘s perspective was not 

knowing how to achieve reductions, as the TMDL did not include a list of solutions.  

Waiting one year between meetings did not help.  Stakeholder criticized the science, the 

most vulnerable part of the TMDL, as a way to oppose adoption of the TMDL because 

their interests were at risk and they had no opportunity to gain trust in the science.        
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The WPP was seen as an alternative to the TMDL.  However, the fact that the 

WPP was to use the same HSPF model was a challenge, as the science received heavy 

criticism.  The WPP built trust by assuring stakeholders that there would be no new 

regulations and all proposed solutions would be voluntary.  The WPP held various focus 

groups to address concerns, gather local knowledge, and define possible stakeholder-

supported BMPs.  A DSS was built to allow stakeholders access to the science so they 

could develop scenarios based on implementation of BMPs.  The WPP produced 

stakeholder-assigned reduction goals through well defined voluntary solutions.   Costs 

and other qualitative performance measures were included in the WPP, as well as a 

simpler bacteria performance measure, assessed in various parts of the watershed.  The 

speed of the DSS allowed stakeholders to assign all of the reduction levels in one focus 

group session.  Many stakeholders signed a letter stating that the voluntary measures 

suggested in the WPP were a good mechanism to correct bacteria impairments in local 

water bodies as opposed to TMDL regulations.
98

  There were no criticisms of the WPP 

science by stakeholders, although the science was the same.   

The DSS illustrates that when science is a tool to help stakeholders achieve their 

interests, it is less prone to attack, even when it may have great uncertainty.    Science 

was made more useful when stakeholders play a meaningful role in its development, 

outputs are more reflective of stakeholder concerns, and models are dynamic enough to 

evaluate many scenarios rapidly.  The real difference was that a DSS system was built to 

let stakeholders directly set the reduction levels while the TMDL had no such mechanism 

to let stakeholder set values.  The key finding is that stakeholders were able to trust and 

use an imperfect science when there was local input in the policy—common sense in the 

eyes of stakeholders— and the intent of the policy did not have consequences to their 

interests.    
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Recommendations for successful use of science are to let stakeholders contribute 

to it and use it to make decisions that affect their lives.  Stakeholders have a wealth of 

knowledge that could enhance a scientific model.  Technical staff should meet with 

stakeholders before developing a model to be sure it answers key policy questions and 

does not exclude important information. To avoid consequences to stakeholder interests, 

stakeholders should be allowed to build their own alternative, evaluate proposed 

alternatives, and make selections.  It assures no consequences to interests; otherwise, it 

could motivate stakeholders to criticize the most vulnerable part of an environmental 

policy—science.  Costs should be included as a decision variable for it drives how it 

citizens are impacted.  Qualitative measures may be considered, which may be 

subjective, to give some socio-economic indicators of policy effects.  Uncertainty is hard 

to avoid, but a sensitivity analysis on policy variables helps identify low-lying fruit.  

Although a DSS is an add-on to a simulation model, which has its costs, it may save 

enough time in the long-run by avoiding the logistics of traditional modeling approaches.  

A DSS is best suited when only variables need to be changed where the underlying 

structure of the simulation model can remain unchanged.  

FINAL OUTCOMES 

The outcomes from the TMDL and WPP suggest that the quality of the public 

process does matter, where helping stakeholders achieve their interests though 

meaningful participation with accessible science avoids conflict, achieves policy goals, 

and reduces delays; however, it may require additional resources.  Observations, surveys, 

and interviews document that the WPP outperformed the TMDL on various process 

aspects of the public process and overcome common public process barriers (no access, 

intimidation, gridlock, accountability, and scientific mistrust).  The TMDL did not 
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turnout as well as TCEQ would have liked because the traditional stakeholder process 

could not overcome these barriers.  The TMDL process could not resolve the conflict 

with stakeholder interests, which resulted in no support for the TMDL by stakeholders.  

The WPP process resolved this conflict by letting stakeholders voice and protect their 

interests.  The WPP has received full support by stakeholders of the Leon River.   This 

dissertation argues that the difference in process quality contributed to the difference in 

final outcomes.   

The TMDL could have been adopted at the sole discretion of the TCEQ 

commissioners with no stakeholder support, but that would have likely led to litigation, 

efforts to circumvent the rule, or efforts by stakeholders to avoid implementation, which 

may have easily costs more than the costs of the enhancements (an addition of $220,000 

to the standard process).  I argue the enhancements delivered value: allowed stakeholder 

interests to be understood and protected; developed full support by stakeholders for a 

plan to reduce bacteria in the Leon River; and produced a document with no delays.  The 

alternative—judicial, legislative, and administrative actions—may not achieve policy 

objectives as stakeholders may be unsatisfied with the final outcomes and find ways to 

oppose government actions, possibly at great costs and delay.  This dissertation and other 

case studies show that contentious and costly legal actions can be avoided when there is 

true influence in making decisions in a public process to protect interests.
99

  Thus, 

environmental managers need to balance the added cost for the enhancements against the 

need for stakeholder support of policy.   

Protection of Interests 

A policy is more likely to be supported when it supports the public‘s interests. 

Stakeholders commented that the TCEQ was perceived as handing down rules, make 
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stakeholders conform to them, and not sincerely interested in listening to what 

stakeholders had to say.  Observations indicate that stakeholders may have not had 

sufficient access, speaking time, comfort, and transparency at TMDL meetings to fully 

express their interests, but some feel TCEQ did have some understanding of their 

interests.  However, the difference in support of either process was based on how 

interests were addressed.  The section on narrative in this chapter and all of Chapter 4 

describes stakeholder interests and how implementation of the TMDL and the WPP 

would affect their interests.     

Stakeholders understood the purpose of the CWA was to protect swimmers, but 

they were not convinced swimming in the Leon River had caused any harm.  The lack of 

any evidence of harm made it difficult to justify any regulatory action to improve water 

quality.  Most stakeholders believe in clean water, but the overarching theme among 

stakeholders was that they were mostly concerned about regulations that would affect 

their livelihoods.  They simply would not accept any limitations on their ability to use 

their land, operate businesses, or administer their jurisdictions.  The TMDL would not 

save any lives, as no one was perceived to be sick, and it offered no assurance to 

stakeholders that their interests would be protected.  There was no guarantee that there 

would be no new regulations.   On the contrary, it indicated that there could be stricter or 

new regulations.  The TMDL stated that  

―Regulatory actions identified in the I-Plan could include: adjustment of an 

effluent limitation in a wastewater permit, a schedule for the elimination of a 

certain pollutant source, identification of any nonpoint source discharge that 

would be regulated as a point source, a limitation or prohibition for authorizing a 

point source under a general permit, or a required modification to a storm water 

management program (SWMP) and pollution prevention plan (PPP).
100

 

This paragraph illustrates all of the concerns of several stakeholder groups.  

Effluent adjustment would require additional wastewater treatment plant infrastructure, 
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costing potentially millions of dollars. It would raise rates in towns that have poor 

citizens and families on fixed incomes.  ―Elimination‖ of pollutant sources could mean 

anything.  Cattle were identified as the top pollutant source, would that mean removing 

cattle from the watershed?  Cattle are a non-point source.  Identification of such 

discharges as a point source would mean that ranching could be potentially ―regulated‖ in 

Texas, something that does not exist and would be a significant change in the beef cattle 

industry.  Clearly that would be against the interests of ranchers, some of which have 

been in the area for generations.  Prohibiting a point source under a general permits 

indicates that CAFOs could be put out of business. Adjustment to a SWMP or PPP would 

require municipalities and CAFOs to add costly infrastructure to their facilities where 

most utilities are just able to keep up with maintenance.    

The dairy industry had the most recent experience with a TMDL, which illustrates 

the negative consequences to interests.  The dairy industry reported that the public 

pressure and regulatory uncertainty created an unwanted business environment in the 

Bosque River watershed.  The additional permit requirements with a TMDL were 

misused by the public to shut down CAFOs.  Fears and misguided beliefs lead to decent 

operators spending additional resources and suffering delays to operate a business that 

supplies a commodity that is a basic part of the American diet, even if costs eventually 

are passed to a consumer.  The Leon River TMDL was seen as potentially repeating this 

experience if stricter individual permit would be implemented, which could be triggered 

by a TMDL.       

The diary industry, like the other groups, perceived the TMDL as a risk to their 

interests and preferred the WPP.  The WPP made assurances that there would be no new 

regulations.  It promoted voluntary measures with financial support from state and federal 

agencies.  In addition, the WPP reported stakeholder interests.   Observations indicate 
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that stakeholders had sufficient access, speaking time, comfort, and transparency during 

the WPP to allow them to formulate projects that would protect their interests.  The 

assurance of no new regulation and reporting of interests is likely two reasons the WPP 

resonated more with stakeholders than the TMDL.  As one dairy farmer representing all 

dairies stated,  

The watershed protection plan is seen by all dairy farmers as a way to ensure a 

rational long term approach to address bacteria problems, regardless of the source 

and an opportunity to avoid the counterproductive route of litigation which was 

used in our neighboring watershed.
 101

 [Frank Volleman, Wild Cat Dairy Owner]   

Stakeholder Support 

Some argue that a binary measure of whether or not agreement was attained is not 

a robust measure as many times agreements are not made.
102

 However, the Leon River is 

unique because it was set up as a treatment-control case that did have a binary outcome 

that compliments the qualitative process measures and adds strength to the argument that 

the enhancements were effective at producing agreements.  The binary outcome is 

whether a process was able to gain stakeholder support for a plan to reduce bacteria in the 

Leon River.  Formal comments, public documents, and public statements document the 

difference in support between the two processes: the TMDL struggled to gain any 

stakeholder support while the WPP had substantial stakeholder support.  Table 15 lists 

the stakeholder support or lack of support for the two processes. 

The TMDL had two rounds of formal comments.  Stakeholders made 66 formal 

submissions on the TMDL report with many submissions having more than one 

comment.  Some of the authors are prominent politicians (state representatives, mayors, 

judges, and public works directors), experienced scientist/academics, county agricultural 

extension agents, attorneys, and the press.   Most of the comments criticized the science, 
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which I argue is a logical defense mechanism when stakeholders have no say in a 

process.  The other criticized the process or requested information on costs.  None stated 

support for the TMDL.  The number of comments and criticism over the validity of the 

science suggests stakeholders had concerns with the TMDL report.  Table 15 shows the 

WPP had several formal letters and a resolution of support for the WPP.  The dairy 

industry was one of the strongest supporters, as 14 dairy operators signed a letter to the 

USEPA stating full support for the WPP because ―of its non-regulatory and voluntary 

nature and because it was developed with input from local citizens.‖
103

   

Members of decision makers for either the TMDL, WPP or both made formal 

comments and public statements as well (see Table 15).  Interestingly, the TMDL 

steering committee took no vote to formally state whether they supported the TMDL.  

The WPP gave stakeholders full right to edit the draft WPP, which was not made public 

until there was unanimous support.  For the TMDL process, members from the TMDL 

steering committee either made formal comments or public statements not in support of 

the TMDL, as well as three general speakers, who later became WPP working committee 

members, made public statements of no support for the TMDL.  All of the WPP working 

committee members attended the last series of town hall meetings, made public 

statements, or submitted formal letters in support of the WPP.  Three of the TMDL 

steering committee submitted formal letters stating their support for the WPP.  The 

general public seemed to lack support for the TMDL, while there were no statements 

made at WPP town hall meetings stating a lack of support.    

TCEQ believed they had support for the TMDL, but they underestimated the 

degree of stakeholder concerns about the TMDL and how it was perceived to impose new 

regulations.  The WPP suggested no new regulations, stressed local control, and only 

listed projects suggested by stakeholders.  As a result, the WPP had unanimous support.  
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Lacking public support, TCEQ commissioners chose to not adopt a TMDL for the Leon 

River at a TCEQ board meeting on March 19, 2008.  Although Commissioner Shaw 

stated that ―staff be directed to actively engage stakeholders to work to improve buy in,‖ 

both Commissioner Soward and Shaw stated that they were not likely to approve the 

TMDL after the comment period.
104

  The subsequent comments received during the 

comment period showed little support for the TMDL, it has not come up on the TCEQ 

agenda for approval or disapproval.  It has been postponed indefinitely, likely awaiting 

outcomes of future rules revisions, implementation of the WPP, and field assessment of 

contact recreation in the area.   Addressing water quality through a TMDL and I-Plan has 

been halted.  The WPP has a final draft where there were minimal changes from public 

comments and it has been fully support by stakeholders.  As of October 2011, the 

TSSWCB was preparing a submittal to EPA for comment.   

It is my opinion that the TMDL outcome could have been avoided if TCEQ would 

have produced the implementation plan (I-Plan) in parallel with the TMDL.  Stakeholders 

were overly concerned about how the TMDL would be achieved, and the implied 

regulations and targeted sources (WWTF and CAFOs) made most stakeholders 

uncomfortable.  The I-Plan would likely have addressed all of these issues and would 

have given stakeholder a greater role in making decisions.  Stakeholders would have had 

opportunities to contribute, like in the WPP, their list of projects that protected interests. 

If the TCEQ would have assured that their interests would have been met—no new 

regulations, stakeholders would have likely supported the TMDL and I-Plan combination.   

Resources and time 

The negotiation of environmental policy aimed at resolving conflict can be costly 

and take many years, even decades, and sometimes people may prefer perpetual delay 
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with all its risks and opportunity costs versus the certainty of resolution.
105

  A well 

designed and executed conflict resolution process saves resources and times by avoiding 

communication grid lock, power struggles, confusion in decision making, subsequent 

litigation, and uncertainty during decision making.  The TMDL took nearly four and half 

years from start to the final draft for public comment while the WPP took just over three 

years; however, the costs was more than double.  Table 16 presents the costs for the 

TMDL and two versions of the WPP. 

  The TMDL costs roughly $200,000.  It was a standard approach that included 

several town hall meetings.  This project was part of a larger contract that included 

several other TMDLs around the state.  It is an estimate by the TCEQ consultant of the 

share of that contract.  It would likely be higher if it was an individual contract, as it 

benefited from economics of scale on other aspects, such as project management. The 

original contract with the WPP consultant was negotiated with a work plan that included 

updating and recalibrating the TMDL using updated water quality sampling data with 

standard stakeholder involvement similar to the TMDL, at an estimated $419,000.  With 

the criticism of the science and need for a more progressive stakeholder approach, the 

contract was modified to include the five process enhancements and the budget was 

increased by $60,000.    The model was kept as-is and a decision support system was 

developed to give stakeholders access to the science ($163,000).  It is difficult to estimate 

the costs of the four enhancements costs, but the combined costs were estimated at 

$60,000.  The total cost for the enhancements is $223,000 with the total enhanced WPP 

costing $479,000.  Had the TMDL model not existed, the project would have required an 

additional $169,000 to develop the HSPF model.   

The WPP cost more than double the cost of the TMDL.  The DSS was the most 

significant additional cost.  This DSS was custom built from scratch and could be less for 
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another similar project that uses the HSPF model.  Although costly, the DSS probably 

paid for itself because it would have likely taken many meetings to establish the 

reduction levels, and stakeholders would have not been in direct control.  It is worth 

developing if an agency desires to give stakeholders real decision-making power.  The 

speed and trust it builds may be worth the costs.  The number of meetings seemed 

appropriate for the project.  There was no request for additional meetings.  There may 

have been opportunities to combine the focus groups with town hall meetings to save 

resources.  It would have saved in travel costs, but would have required more contract 

facilitators for the one meeting, which is a good option if government staff could 

facilitate meetings.  The focus groups were critical in understanding interests and 

developing the WPP.  If a government agencies wishes to have real stakeholder 

involvement, focus groups and a decision-making group are essential.  The film aspect of 

the project was valuable, but it could be replaced with written documents or tables, which 

could reduce the costs.  However, if various meeting are going to be held, the vignettes 

are a nice way to let a stakeholder make a concise, clear message that would likely set a 

nice tone for a meeting.  It could be very helpful in very contentious meetings.  

Narratives were important and it did not add much to the costs of the project, but required 

training.  It was a framework that added great insight about stakeholders that helped in 

nearly every aspect of the project. It by far had the greatest value.   All of these 

enhancements had value.  They all contributed to the success of the WPP.  I believe the 

additional enhancements had value as stakeholders now support a plan that meets both 

stakeholder and government interests, reducing the need for litigation and delay.  
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Table  6 – Number of Attendees at TMDL Stakeholder Meetings by Group 

Date 
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Affected Stakeholders 

 Business 
  

 

2 

 

3 
  

 

3 
 

3 

 Citizen 1  1 4 21 9 9 9 8 

 County Official 2  1 3 10 1 4 4 4 

 Dairy Operator 1  9 6 11 2 5 3 5 

 Farmer   4 1 1  4 2 2 

 Municipal Official 2 1 2 2 10 4 5 4 4 

 Organization 2  3 8 9 2 5 1 4 

 Rancher   6 4 18 1  3 6 

 Unspecified  4 4 12 35  2 2 10 

Subtotal 8 5 32 43 115 19 37 28 36 

Unaffected Stakeholders 

 Academic 
3  4 3 10 5 1 3 

4 

 Consultant 1  2 1 3 4 3 2 2 

 Government 7 7 14 13 16 17 18 18 14 

 Media 1   1 3  1  2 

Total 20 12 52 61 147 45 60 51 56 

          
Affected Stakeholders* 

 Business 
  

 

4% 

 

5% 
  

 

5% 
 

5% 

 Citizen 5%  2% 7% 14% 20% 15% 18% 14% 

 County Official 10%  2% 5% 7% 2% 7% 8% 6% 

 Dairy Operator 5%  17% 10% 7% 4% 8% 6% 9% 

 Farmer   8% 2% 1%  7% 4% 4% 

 Municipal Official 10% 8% 4% 3% 7% 9% 8% 8% 7% 

 Organization 10%  6% 13% 6% 4% 8% 2% 8% 

 Rancher   12% 7% 12% 2%  6% 11% 

 Unspecified  33% 8% 20% 24%  3% 4% 18% 

Subtotal 40% 42% 62% 70% 78% 42% 62% 55% 64% 

Unaffected Stakeholders 

 Academic 15%  8% 5% 7% 11% 2% 6% 7% 

 Consultant 5%  4% 2% 2% 9% 5% 4% 4% 

 Government 35% 58% 27% 21% 11% 38% 30% 35% 25% 

 Media 5%   2% 2%  2%  3% 

Subtotal 60% 58% 38% 30% 22% 58% 38% 45% 36% 

Formal TMDL Comment Meeting held April 17, 2008 in Hamilton, TX. (64 attended)  

Reference: TCEQ, "Leon River Bacteria TMDL Advisory Group," last modified Sep 24,  

2009, http://www.tceq.state.tx.us/implementation/water/tmdl/34-

leon_group.html#about.  
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Table  7 – List of Leon River TMDL Stakeholders 

Name Affiliation Local Impact
 

Ag. interests 

Academic 

 

  

  

   Tom Gerik Texas AgriLife Extension Service  I  

   Daren Harmel USDA-Agricultural Research Service  I  

Consultant 

 
Norman Mullin    

County Officials 

 
  

   Dickie Clary Hamilton County Commissioner  R  

   Richard Cortese Bell County Commissioner     

   Hall DeBusk Rancher, Hamilton-Coryell SWCD  D R  

   Randy Mills Hamilton County Judge  R  

Government 

  
  

   Jay Bragg Brazos River Authority    

   Jennifer Bronson Texas Parks and Wildlife Dept.    

   Richard Eyster Texas Department of Agriculture  I  

   Aaron Wendt TSSWCB    

Municipal Staff 

 

  

  

   Bruce Butscher City of Temple    

   David Carrothers City of Dublin  R  

   Ronnie Harris City of Hamilton  R  

   Genell Stuteville City of Gustine  R  

   Fred Weaver City of Gatesville  R  

Organizations  

 

  

  

   John Cowan Texas Association of Dairymen  R  

   David DeJong Texas Association of Dairymen  R  

   Rusty Harris Rancher, Hamilton Co. Farm Bureau  D R  

   Frank Sprague Rancher, Hamilton Co. Farm Bureau  D R  

Rancher Royce Lubke 

 
 D  

T = attends on own time, E = covers own expenses, D = direct, R = elected or appointed 

to represent those directly impacted, and I = indirectly supports those affected 

Reference: TCEQ, "Leon River Bacteria TMDL Advisory Group," last modified Sep 24,  

2009, http://www.tceq.state.tx.us/implementation/water/tmdl/34-

leon_group.html#about. 
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Table  8 – Public Participation Meetings 

WPP TMDL 

Town Hall 

Average Meeting Location Attendants Average 

Town Hall 

October 10, 2007 

December 2, 2008 

January 18, 2011 (comment meeting) 

January  20, 2011(comment meeting) 

January 27, 2011(comment meeting) 

 

 

Hamilton 

Hamilton 

Hamilton 

Comanche 

Gatesville 

 

 

60 

80 

30 

42 

23 

 

47 56 

Focus Groups 

All Upper Watershed Stakeholders: 

       November 7, 2007 

 

Comanche 

 

16 16 NA 

Municipalities:  

December 6, 2007  

April 3, 2008  

June 9, 2009 

 

Hamilton 

Hamilton 

Hamilton 

 

6 

10 

6 

 

7 

 

4 

Dairy: 

December 10, 2007 - Hamilton, TX 

April 2, 2008 - Comanche, TX 

June 11, 2009 - Comanche, TX 

 

Hamilton 

Comanche 

Comanche 

 

9 

5 

7 

7 5 

Farmers/Ranchers: 

All: December 10, 2007 

Lower Watershed: April 1, 2008 

Middle Watershed: April 1, 2008 

Upper Watershed: April 2, 2008 

All: June 9, 2009 

 

Hamilton 

Gatesville 

Hamilton 

Comanche 

Hamilton 

 

5 

13 

6 

11 

12 

9 8 

Citizens: 

December 20, 2007  

April 3, 2008  

June 10, 2009 

 

Hamilton 

Hamilton 

Hamilton 

 

8 

8 

3 

6 8 

County officials: 

December 20, 2007 

April 3, 2008 

June 10, 2009 

 

 

Hamilton 

Hamilton 

Hamilton 

 

 

7 

8 

10 

8 4 

Technical Advisory Committee 

January 10, 2008 

August 26, 2009 

 

 

Temple 

Temple 

 

19 

18 

 

19 20 

Working Committee 

July 21, 2009 

June 9, 2010 

 

Hamilton 

Hamilton 

 

6 

6 

6 21 

Note: The TMDL town hall average was based on the number of attendees at the 8 town 

hall meetings hosted by TCEQ and the 21 member steering committee (See Table 

6).   
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Table  9 – Access Enhancement Summary 

Barrier No Access due to logistics, number of participants, or purposeful exclusion 

Access 

principle 

Inclusive participation through broad and diverse access to information and a venue for 

expressing preferences.   

Hierarchy of 

access 

enhancement 

Different levels of meetings with feedback loops to spokesperson of an interest group.   

a) Town hall meeting: allows people to make comments 

b) Focus group: similar constituency, small sizes, many locations, multiple meetings, and 

interaction with representatives.   

c) Working committee and technical advisory group: collaborate on solutions  

d) Representative: spokes person selected from peers 

 

Focus TMDL WPP 

Geographic 

location 

2 town hall meeting outside of 

watershed  

6 town hall meetings inside watershed 

2 town hall meetings inside watershed 

20 focus groups inside watershed 

2 technical advisory meetings outside 

watershed 

Discussion 

time 

Town hall =2-3 min/persons Town hall = 2-3 min/persons 

Focus groups = 20-30 min/person 

Working committee = 1 hour 

Balanced 

representation 

21 Total decision makers 

10 LDR 

Only provide guidance to TCEQ 

No decisions made during process 

No role in formulating TMDL 

6 Total decision makers 

6 LDR 

Dictate projects in watershed 

Numerous collaborations/decisions 

WPP authorship role 

LDR = local resident directly affected by policy or elected to represent parties directly affected by a policy. 

 

Anyone potentially affected by the discourse results must have an equal opportunity to attend the 

discourse and participate.  What is the quality of the following for the TMDL (T) & WPP (W): 

 All Responses Paired Responses 

 Count Average Count Average 

Question T W T W T/W T W 

1) Meeting location? 18 28 3.4 4.3 18 3.4 4.2 

2) Time and duration of meetings? 18 28 3.4 4.1 18 3.4 4.2 

3) Strength of representation of most affected communities? 17 26 3.3 4.0 16 3.3 4.3 

4) Strength of representation of those typically marginalized? 16 24 3.1 4.0 15 3.3 4.2 

5) Broadness of representation of all affected community? 18 28 3.3 4.1 18 3.3 4.3 

5 Point Likert Scale: 1 = very poor, 2 = poor, 3 = medium, 4 = good, 5 = very good 
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Table  10 – Open Communication Summary 

Barrier Intimidation due to strong emotions, large audiences, and powerful people that keep 

people for speaking 

Open comm. 

principle 

Open communication through dialogue in a free speech environment free of intimidation 

so free discussion can occur and participants have an open mind.  

Film 

enhancement 

Film, complimented with focus groups, to capture and present interests where a 

stakeholder can be isolated from intimidation. 

  

Focus TMDL WPP 

Fully make 

statements 

Only QA after presentation 

1-2 minute statements by individuals 

at meetings 

Unprepared statements during town 

hall 

Some had prepared statements during 

comment period 

6 minute vignettes at town hall and working 

committee as part of the meeting 

Follow up allowed after meeting 

Equal 

questioning 

No questioning among stakeholders.  

Only TCEQ responded to questions 

Rounds of questioning by each working 

committee person after video 

Clearly 

understood 

 Edited vignettes based on narratives 

  

 

Free speech gives opportunities for agreements to reflect the interests of stakeholders.  During the 

process, how well do you agree with the following for the TMDL (T) & WPP (W): 

 All Responses Paired Responses 

 Count Average Count Average 

Question T W T W T/W T W 

1) Tension was felt when speaking or it didn’t allow free 

speech. 

17 26 3.2 2.7 16 3.1 2.6 

2) Statements about interests could be fully made & justified. 17 28 3.0 4.1 17 3.0 4.1 

3) You had equal opportunity to question all statements. 18 28 3.1 4.3 18 3.1 4.4 

4) There was an open mind to what you were saying. 16 28 2.9 4.2 16 2.9 4.3 

5) Discussions free flowed and allowed debate. 18 28 3.1 4.4 18 3.1 4.5 

5 Point Likert Scale: 1 = strongly disagree, 2 = disagree, 3 = medium, 4 = agree, 5 = 

strongly agree 
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Table  11 – Understanding Interests Summary 

Positional 

Bargaining 

Barrier 

Arguments over competing positions or not understanding interests can result in 

communication gridlock. 

Deep 

understanding 

principle 

Negotiating on interest leads to consensus as stakeholders can understand why a person 

holds a position and why other stakeholders may or may not support it 

Narrative 

Enhancement 

7 story elements that expose the interests underlying a position by helping stakeholders 

―listen‖ to the meaning of a human experience related to a policy and report it. 

  
Features TMDL WPP 

Expose 

meaning 

No effort to gather local knowledge, 

TCEQ just presented modeling results. 

Stakeholder could only ask questions 

at meetings and make brief statements. 

Only provided meeting minutes, notes, 

and response to comments 

Interviews based on narrative framework at 

focus groups and with each working committee 

meeting. 

Narrative framework to filter responses and 

produce narratives. 

Reporting No effort to present stakeholder 

interests in TMDL.  People just spoke 

at meetings. 

Stakeholder perspectives reported in WPP and 

video vignettes presented at meetings. 

  

 

Dialogue is enhanced when parties are able to understand the interest of each other.  As a result of 

the public process, what is the quality of the following thus far for the TMDL (T) & WPP (W): 

 All Responses Paired Responses 

 Count Average Count Average 

Question T W T W T/W T W 

1) Facilitators’ understanding of your interests? 18 28 2.7 4.1 18 2.7 4.2 

2) Facilitators’ methods to uncover your interests? 17 27 2.7 4.0 17 2.7 4.2 

3) Facilitators’ ability to help you articulate your own 

interests? 

17 28 2.9 4.3 17 2.9 4.5 

4) Understanding of your interests by other stakeholders? 18 27 2.7 4.0 18 2.7 4.0 

5) Your understanding of the interests of other stakeholders? 18 27 2.9 3.8 17 3.0 3.8 

5 Point Likert Scale: 1 = very poor, 2 = poor, 3 = medium, 4 = good, 5 = very good 
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Table  12 – Meaningful Contribution Summary 

No accountability 

barrier 

When stakeholder have no real decision-making power, policies can be 

unsupported 

Meaningful contribution 

principle 

Real effect on outcomes where stakeholder interests are truly reflected in the 

final policy 

Deliberative decision-

making enhancement 

Scenarios collaboratively developed where stakeholder have sovereignty 

over their actions (i.e., final say, no voting, and freedom to collaboration) 

  
Features TMDL WPP 

Transparent/ 

final decisions 

No mechanisms to work with 

consultant and TCEQ had final say in 

TMDL 

Stakeholders worked closely with each other 

through working committee and final say in 

WPP 

Equivalent 

rights 

Complete consensus was needed (veto 

power) 

Each stakeholder group was in control of the 

projects  they  would implement 

Collaboration Advisory committee only provided 

written comments independently, 

without collaborating with each other. 

Each group protected their own interests 

through the projects they proposed, which 

collectively achieved the common goal of 

reducing bacterial. 

 

 

Agreements have a higher probability of being sustainable and satisfactory to participants when 

those affected can learn the consequences of policies and through agreement accept the result.  What 

is the quality of the following for the TMDL (T) & WPP (W): 

 All Responses Paired Responses 

 Count Average Count Average 

Question T W T W T/W T W 

1) Contribution to the overall decision-making process? 15 25 2.7 4.1 14 2.8 4.4 

2) Transparency as to how the final decisions will be made? 16 26 2.4 3.8 16 2.4 4.0 

3) Equal balance of power in the decision-making process? 17 25 2.5 4.2 15 2.7 4.3 

4) Opportunity to include your interests in decision-making? 17 27 2.8 4.3 17 2.8 4.5 

5) Efforts by stakeholders to find common interests? 17 27 2.8 4.1 17 2.8 4.2 

5 Point Likert Scale: 1 = very poor, 2 = poor, 3 = medium, 4 = good, 5 = very good 



 209 

Table  13 – Survey Responses for Effective Use of Science 

Mistrust in science 

barrier  

Exclusion of local knowledge, no access during alternative evaluation, unreflective 

of interests, uncertainty, and slow turn around can make science useless, leading to 

uniformed decisions 

Informative 

Science Principle 

Valid and reliable science integrated into a public process so stakeholders find it 

useful for making decisions that supports their interests.  It makes imperfect 

scientific information trustworthy so that it is less prone to criticism.   

DSS Enhancement Giving access to stakeholder through an interactive interface (GUI) conveying 

scientific inputs/outputs to show how changes to alternatives might affect 

stakeholder interests.   

  
Features TMDL WPP 

Contribution to 

development 

Stakeholder only commented on built 

model. 

Stakeholders contributed data on 

assumptions, costs, bacteria sources, and 

other constants to model. 

Scenario 

Development 

Consultant build scenarios  Stakeholder build individual scenarios by 

using GUI 

Understandable 

metrics  

Only provide bacteria counts in one 

location as load 

Provided 15 bacteria counts as load and 

concentration overtime, as well as cost, 

effectiveness, grants, and other parameters 

that show difficulty of implementation  

Address 

uncertainty 

Provided sensitivity analysis of 

analytical constants 

Provided sensitivity analysis of each load in 

each watershed. 

Speed Conducted in office with months for 

turnaround  

Conducted real-time in minutes in front of 

stakeholders 

 

 

Good science allows scientifically sound decisions in full knowledge of the consequences to 

stakeholder interests.  What is the quality of the following for the TMDL (T) & WPP (W): 

 All Responses Paired Responses 

 Count Average Count Average 

Question T W T W T/W T W 

1) Usefulness of science in helping you make decisions? 18 26 2.8 4.0 17 2.8 4.1 

2) Your trust in the scientific results presented and used? 17 28 2.3 3.5 17 2.3 3.8 

3) Your opportunities to provide your knowledge and input? 17 28 2.8 4.3 17 2.8 4.4 

4) Your ability to contribute and guide scientific efforts? 15 28 2.4 3.9 15 2.4 4.1 

5) Facilitators’ explanation of scientific information? 18 28 2.6 3.8 18 2.6 4.1 

6) Facilitators’ explanation of scientific uncertainty? 17 28 2.6 3.9 17 2.6 4.0 

5 Point Likert Scale: 1 = very poor, 2 = poor, 3 = medium, 4 = good, 5 = very good 
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Table  14 – Bacteria Reduction Setting for the TMDL and WPP 

(percent load reduction) 

 

Source TMDL WPP WPP Proposed Projects 

Wastewater Treatment 

Plants 

74 95 Municipalities will enhance their treatment facilities to reduce 

the potential for releasing raw sewage. 

Forrest 10 28 Landowners can work with the state to control the deer 

population. 

Local, county, and state efforts to reduce the number of feral 

hogs in the area. 

Crop/Pasture 

land/Rangeland 

10 35 Ranchers can implement an appropriate suite of BMPs that 

will improve ranch operations and also improve water quality. 

Ranchers can develop alternative watering sources for 

livestock away from creeks. 

Urban areas 80 14 Municipalities and counties can reduce the number of failed 

OSSFs in the areas and introduce BMPs as needed to reduce 

the accumulation of sewage and runoff from developed areas. 

Waste Application 

Fields (dairies) 

30 25 CAFOs can improve operations through DOPA training, new 

technologies, operation and maintenance, and other practices. 

Onsite Septic Systems 70 90 Municipalities and counties can repair, replace, and remove 

failed OSSFs within city and rural areas. 

Other direct sources 70 23 Similar practices as above. 

TMDL = percent reductions were set by the TCEQ consultant, no projects defined 

WPP = percent reductions were set by stakeholders through the DSS with projects 

defined by stakeholders 

TMDL Source: Texas Commission on Environmental Quality, TMDL Unit, Final Model 

Report for Fecal Coliform Total Maximum Daily Load Development for Leon 

River Below Proctor Lake, Segment 1221 (Austin, TX: TCEQ, 2006). 

WPP Source: Brazos River Authority, Draft Leon River Watershed Protection Plan 

(Waco, TX: BRA, 2010), accessed June 10,2011, 

http://www.brazos.org/LeonRiverWPP-Draft.asp. 
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Table  15 – TMDL and WPP Support Level 

Category TMDL WPP 

Formal 

Comments 

53 comments questioning the science 

5 comments criticizing the public process 

3 comments on costs 

140 signatures on petition requesting delay 

or no approval of TMDL 

4 letter requesting no approval 

2 comment letters requesting approval 

3 technical letters  

21 letters  of support (14 from dairies) 

1 county resolution in support 

2 SWCB letters of support 

Steering 

Committee 

Actions 

No vote documented for support  

Formal comments: Clary submits no 

support, David DeJong submits 26 

comments criticizing science 

Public statements of no support: Comm. 

Clary; Cities of Comanche, Gustine, and 

Hamilton; and Rusty Harris 

3 WPP working committee members make 

oral statement of no support: Mitchell 

Walker, Lloyd Huggins, Frank Volleman 

Working committee approves WPP  

4 of 6  WPP working committee submit 

letters of support during comment period 

3 TMDL steering committee members 

submit letter of support for WPP (Randy 

Mills, David DeJong, and Hamilton Coryell 

SWCD) 

WPP working committee attend public 

meetings and make public statements of 

support  

General 

Public 

statements 

4 neutral 

14 no support  

No public statements against the WPP 

References: 

TCEQ, "1st Round - Comment Summary Table for Leon River Below Proctor Lake, 

SEGMENT 1221 - Draft Modeling Report," Leon River: A TMDL Project for 

Bacteria, accessed November 20, 2009, 

http://www.tceq.state.tx.us/assets/public/implementation/water/tmdl/34leon/34-

leoncommround1.pdf. 

TCEQ, TMDL Formal Public Comment Meeting. April 21, 2008. 

TCEQ. Docket No. 2007-2030-TML. Consideration for approval to publish and solicit 

public comment on one draft TMDL for bacteria in the Leon River Below Proctor 

Lake (Segment 1221). March 19, 2008. 

Trey Buzbee of USEPA, email to Jay Bragg of Brazos River Authority, Leon River WPP 

Written Comments, March 11, 2011. 

Brazos River Authority, Leon River WPP Public Comment Meetings, January 18, 20, and 

27, 2011.    

http://www.tceq.state.tx.us/assets/public/implementation/water/tmdl/34leon/34-leoncommround1.pdf
http://www.tceq.state.tx.us/assets/public/implementation/water/tmdl/34leon/34-leoncommround1.pdf
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Table  16 – Project Budgets 

Category Cost Task 

Standard WPP 

  
Public Participation  $    65,000 Coordinate 5 TH, stakeholder/governmental outreach 

Model Development      169,000 Revised TMDL model w/ new water quality sampling data 

Report      131,000 WPP report with standard response to comments 

Misc Costs        54,000 Project management ,travel, QAPP, Work plans, etc. 

 
 $  419,000 

 
   
Enhanced WPP 

  
Public Participation  $    65,000 Coordinate 2 TH, focus groups, working committee, TAG 

Report      131,000 WPP report w/working committee review 

Misc Costs        60,000 Project management ,travel, QAPP, Work plans, etc. 

 
 $  256,000 

 
  Access  $      7,000 Additional outreach and showing of vignettes  

Film/narratives        15,000 Production of 6 stakeholder vignettes 

Decision making        38,000 Focus groups and working committee meetings 

DSS      163,000 As-is TMDL model, connect DSS, focus groups input 

 
 $  223,000 

 

 

 $  479,000 

 
   TMDL Process* 

  Public Participation  $    30,000 Coordinate 3 TH 

Model development      170,000 Development of HSPF model and water quality sampling 

 
 $  200,000 

 
TH = Town Hall meetings, QAPP = Quality Assurance Protection Plan, SS = Decision 

support system, TAG = Technical advisory group, GUI = Graphical user interface 

* The TCEQ consultant had a contract for five segments, Upper San Antonio, Salado 

Creek, Lower San Antonio, Peach Creek, and Leon River, costing approximately 

$2,000,000.  Ref. Kathy Dungan of TCEQ, email to author, Fwd: PIR - Leon 

River Segment 1221, 20 Oct 2011. The cost for the Leon River TMDL would be 

higher as an isolated project.   

TMDL Process Reference: James Miertschin, email to author, Cost for the TMDL 

project,  September 27, 2011 (The values presented are the consultant‘s estimates 

of the share the Leon River project had of the total contract).  The distribution of 

costs is an estimate by the author. 

WPP Reference: Mel Vargas, email to author, Leon River WPP Update, October 12, 

2011. 
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Figure 1 – Leon River Watershed 

 

 
Reference: Brazos River Authority, Draft Leon River Watershed Protection Plan (Waco, 

TX: BRA, 2010), accessed June 10,2011, http://www.brazos.org/LeonRiverWPP-

Draft.asp, 4. 
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Figure 2 – Stakeholder Decision-Making Access 

 

Reference: Adopted from Matthew D. Davis, "Integrated Water Resource Management 

and Water Sharing," Journal of Water Resources Planning & Management 133, 

no. 5 (2007), accessed March 24, 2011, doi:10.1061/(ASCE)0733-

9496(2007)133:5(427), 430. 
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Figure 3 – Leon River Stakeholder Group Organization 
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Figure 4 – Stakeholder Selective Participation Hierarchy 

a) WPP 

b) TMDL  

Note: Each letter represents a different type of stakeholder (e.g., ranchers, farmers, dairy). 

Arrows, thick and thin, represent feedback loops and communication.  Symbols 

are not indicative of the actual number of participants. 
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Figure 5 – Decision-making Process 
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Figure 6 – Alternative Water Resources Worksheet 

 

Alternative Watering Sources 

 

Scope: 

•  Landowners and Ranchers inventory all 
access points for livestock to creeks and 
streams; evaluate sites for alternative 
watering sources based on creek access and 
number of cattle 

•  Coordinate with SWCD to obtain technical 
support and identify cost share opportunities 

•   Include as part of a water quality  
management plan 

Location: All subwatersheds 

Critical Areas: Subwatersheds 20, 30, 40, 50, 

60, 70 

Goal: Establish a water supply for cattle away from a river or creek to decrease direct deposition of 
bacteria and nutrient loads from cattle. 

Description: The major element of establishing an alternative watering source is providing a 
permanent water supply (e.g., groundwater, river, or rainwater) and a means to transfer the water to 
the storage area that could meet the demand of cattle watering needs (typically 40 gallons/day).  

Implementation 

Participation Projects Period Costs 

Ranchers, 
Landowners, 
SWCD 

Install alternative watering sources away 
from creeks ($20,000/ranch) with 104 
alternative watering sources needed 

2011-2020 $2,080,000 

Load Reduction 

This management strategy has a high contribution to load reduction and should be a priority. Load 
reductions can be over 8,000 x 106 orgs/day with an average of 3,400 x 106 orgs/day (between 28% 
and 51% reduction contribution) for direct deposition. The reductions contribution for wash off was 
less than 2 percent for any given subwatershed. 

Effectiveness:  High: Cattle prefer an alternative watering source over creek water. 

Difficulty:  Medium: Costs and willingness to establishing a well may not be available to all 
and costs are high 

Certainty:  High: Synergies with operation make the program convincing, has been in place 
for a long time. 

Reference: Brazos River Authority, Draft Leon River Watershed Protection Plan (Waco, 

TX: BRA, 2010), accessed June 10,2011, http://www.brazos.org/LeonRiverWPP-

Draft.asp, 96. 



 219 

Figure 7 – TMDL and DSS Development Process 
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Chapter 4: Interests and Narratives 

Narrative is international, transhistorical, transcultural: it is simply there, like life 

itself (Roland Barthes).
1
 

 

This chapter develops a narrative framework that an analyst can use during public 

meetings and interviews to understand the interests underlying positions, conflict among 

parties, and conditions for agreements.  Good governance is said to be when government 

policy and actions fulfills the needs of the people and avoids conflict.  The difficulty is 

that government efforts may have different consequences on parties, who may all have 

unique needs, giving rise to different solutions on how to provide for those needs.  The 

policy result is that each party tends to have its own position on an issue.  Conflict arises 

if a government‘s act does not satisfy the public because a decision maker may have 

chosen, in the view of a particular party, the ―wrong‖ position.  If consequences for a 

party are severe enough, it may choose litigation or other means to circumvent the 

outcome and prolong the conflict, a costly and time consuming gridlock.   

As discussed in Chapter 2 and 3, mediators seek to collaborate over interests to 

avoid a gridlock over positions rather than compete over positions.
2
  However, as 

stakeholders discuss numerous issues and events during a public meeting or interview, 

facilitators may have misunderstood hidden interests among positional statements.  

Important details may have been left out that led to conflict because they are not aware of 

a stakeholders meaning or intent.  Stakeholders often report information with no obvious 

order, which may be hard to arrange to make sense.  Gathering complete information 

could have been made more complex because each stakeholder‘s events and preferences 

could not be connected to other stakeholder interests to understand the entire multiparty 

landscape of conflict and how a solution could traverse it.  How can information be 
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gathered to arrive at interests? Some text offer ‗guidelines‘ to uncover interests, but these 

documents mostly offer broad suggestions, such as: ―listen‖ carefully.  These suggestions 

are not misguided, for it is critical to listen to your constituents.  However, listening may 

not be enough for mediators to extract information and then hear what is said in the midst 

of much noise (i.e., discern good from bad information).   

The greatest wealth of information to understand interests is buried within the 

consciousness of each stakeholder.  A person‘s upbringing, condition in life, job, religion, 

culture, experiences, and other factors shape an individual‘s consciousnesses, making 

whatever values and beliefs they hold true to be part of their personality.
3
  These human 

values and beliefs can be at the heart of an environmental conflict.
4
  Stakeholders may or 

may not be beware of the underlying interests people hold about the environment, based 

on attraction to, control of, knowledge of, affection for, concern for, experience in, use 

of, and fear of the environment.
5
  For some, values drive activities in their daily life 

where a loss of a cultural experience has the potential to deprive realization of human 

functioning.  If a facilitator can know about stakeholder values and beliefs that do not 

change, it will be easier to assess positions and understand interests.  The interests that 

underpin the positions stakeholders take during a mediation process can be discovered 

and then used to prevent gridlock.   

This dissertation proposes to use ―narrative‖ as method to listen to interests.  

Narrative can transform a series of events into meaning that cannot be achieved by 

literally representing just ―facts.‖
6
  Narrative is powerful because it is ―as universal as 

language itself, and narrative is a mode of verbal representation so seemingly natural to 

human consciousness…so much an aspect of everyday speech and ordinary discourse.‖
7
  

The narrative framework transforms the spectrum of technical solutions into a 

consciously palatable set of outcomes that has societal and cultural meaning, based on 
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real historical events and desired future events.  It can serves as a guide to gather 

information, filter and arrange statements, and fill information gaps.  Narrative can help 

stakeholders to listen to each other.   

The framework of ‗narrative as used in this dissertation is built from seven basic 

story elements that are first configured into two elementary plots.  These two plots, when 

applied to an environmental conflict, become a set of dichotomous plots that can be 

configured to describe a wide spectrum of circumstances where various parties affect the 

decisions of others.  This framework has been used to develop, evaluate, and test a simple 

set of policy rules to reach agreement that fulfils stakeholders‘ interests. The narrative 

structure can be matched to scientific graphics because of the positive/negative emotion 

that can be related to an (x,y) scientific graph.   

The Leon River Case studies used in this section are a quasi-experiment that 

allowed the testing of this framework with stakeholders in two public processes to 

determine if the addition of the framework could improve how mediators understand 

interests and whether narratives could reduce gridlock.  The findings suggest that it was a 

valuable tool, allowing stakeholders to modify their positions that gridlocked the TMDL 

public process; and the process facilitated interests-based choices by decision makers 

during the WPP.  Stakeholders found ways so that each group could achieve their own 

interests while achieving common goals and not impose harm on others.  Narrative was a 

means for opposing views to discuss their commonalities.  As Roland Barthes states, ―all 

classes, human groups, have their narrative, enjoyment of which is very often shared by 

men with different, even opposing, cultural backgrounds.‖
8
  As discussed in Chapter 3, 

the results show the stakeholders felt their interests were better represented through the 

WPP process than the TMDL process.  The TMDL ultimately never could overcome its 

gridlock; the narrative style of the prevented gridlock.  
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This chapter presents narrative theory and practice through has five sections.  The 

first section provides background on existing methods for understanding interests, 

indicating why it is both so important and so difficult to understand stakeholder interests.  

The definition of narrative and rational for why it could be a valuable tool is the second 

section.  The third section discusses the seven story elements as illustrated by literary 

examples from the Wizard of Oz by L. Frank Baum.  It is interesting that the Wizard of 

Oz can provide a literary narrative in parallel with the real-world narrative of the Leon 

River WPP.  The fourth section discusses the integration of three narrative theories about 

plot with the seven story elements.  It discusses the progression from a simple plot about 

time, to an elementary sequence about choice, to dichotomous plots for individual 

conflict, and finally to a set of plots that describe the configuration of multiparty 

conflicts.  These story elements and plots make up the narrative framework.  The major 

finding of this dissertation is that environmental conflict typically has two plots that are 

dependent of each other: a party who is ‗suffering‘ and wants relief; a party at risk of 

suffering that seeks to avoided harm.  The acts of each affect the other.  The section also 

shows how a narrative can be mapped to a scientific graph.  The last section concludes 

with a discussion is a theory of consensus that provides a set of rules to foster agreement.  

All of these sections may have some overlap and perhaps some redundancy; however, the 

goal is to triangulate the basic concept of narrative through theory, literary examples, and 

real examples to show such a framework can be used for conflict resolution.   

EXISTING METHODS FOR UNDERSTANDING INTERESTS 

As mentioned in Chapter 3, interest based negotiating to achieve an interest-based 

solutions may yield more stable solutions than positional or adversarial bargaining.  This 

section describes a variety of methods aimed at addressing conflict.  Scholars from 
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dispute resolutions have discussed the need to understand interests and social scientist 

have developed methods to understand interests.  Dispute resolution practitioners believe 

that by understanding interest among parties it is possible to resolve conflict.  However, 

they also understand that understanding interests is not an easy task and operational 

methods to uncover interests are limited in the field.  Social scientist have developed 

methods for uncovering interests, but these methods typically use text or fixed media and 

are not available for real-time mediation.  Interests are a stakeholder‘s value-based 

desires to attain or avoid a future condition, which is influenced by their knowledge of 

their current or perceived state given possible uncertainties. 

The conventional model of dispute resolution in the US is to settle disputes based 

on understanding interests rather than position.
9
  Fisher and Ury argue that if parties 

focus on position they are likely to have difficulty in reaching agreements, especially 

with large groups, higher delays from stalling or walkout resulting in waste of resources, 

increased potential for shattering relationships, and likelihood of incurring high costs.  

They propose a method that addresses the merits of an issue based on a separation of 

people from the problem, focus on interests, generation of options, and selection of 

mutually satisfying options (what became known as ―win-win‖ solutions) based on 

objective standards.  If done properly, they argue the process should yield a ―wise 

agreement‖ that is reached efficiently and with respect enabling relationships to continue.   

Fisher and Ury discuss understanding interests and make general suggestions on 

how to go about uncovering or understanding interests, but ―the benefits of looking 

behind positions for interests is clear, how to go about it is less clear.‖ 
10

  Their 

suggestions include putting yourself in their shoes and ask ―why?,‖ discuss each other‘s 

perceptions, listen actively and let the other side know they have been heard, speak to be 
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understood, think about their choices, think of basic human needs, and be specific with 

concrete details of concerns. 

Mediation books seeking ―win-win‖ solutions tend to suggest the importance of a 

focus on interests and opportunities to reach mutually acceptable solutions.  Few authors 

offer methods to capture interests systematically, so that when restated truly, deeply, and 

accurately reflect a stakeholder‘s concerns.
11

  In the 1980s Gerstein and Reagan 

suggested selective ways of carefully listening for feelings and intentions versus 

judgments, interpretation, and advice.
12

  They offered descriptions and examples of 

listening options with the suggestion that without a vocabulary for feelings it is hard to 

understand the needs of others.  They caution that people may often suggest feelings 

where they really are expressing opinions.
13

     

Kimberlee Kovach states that ―discovering the underlying or influential interests 

of the parties is something that the mediator must focus on and is often considered the 

most fundamental of the mediator‘s task‖ 
14

  Kovach does provide some insight, 

procedures, and tips for all the major steps of the mediation process, but operational 

methods for how to go about uncovering interests is limited.  She suggests using simple 

and direct questions, but does not give guidance on the definition of interests, how to 

perceive interests, or how to ask questions.  She suggests to ―acutely listen‖ and to notice 

a party‘s reaction to parts of the discussion.    

Social scientist on the other hand have developed sophisticated methods of 

understanding interests that rely mostly on fixed media (observations, surveys, 

questionnaires, texts, and various forms of recorded media) and they have been 

successful at applying the methods to address conflict.  Empirical social scientists have 

developed methodologies such as ethnography, case studies, interviewing, qualitative 

analysis, quantitative analysis, comparative analysis, meta-analysis, hermeneutics, 
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discourse analysis, and other analyses for evaluating data to determine the underlying 

beliefs, values, and interests related to conflict.
15

  For example, psychologist might 

describe conflict of an individual against themselves or others in their families and 

society.  A sociologist might explain how conflict affects patterns in social relations.  An 

educator might report how conflict affects educational activities and learning.  A political 

scientist might seek to understand how conflict affects relation among nations.  

Businesses have to deal with internal or management level conflicts, disagreements 

during contract negotiations, or customer grievances.  These researchers can use these 

methods to gain insight about conflict and the various interests associated with parties; 

however, these are typically after a conflict and often rely on text.   

Michel Foucault suggested that analysis of discourse is a way to understand 

society.
16

  He believed that a network of statements in a field of discourse (statements 

before and after) analyzed within the historical context and over time establishes meaning 

and truth.  Norman Fairclough and Lilie Chouliaraki developed ―critical discourse 

analysis‖ (CDA) to explain properties of text by locating a discourse within social life.
17

  

CDA determines how the specific problem is a reflection of problematic function of a 

society, provides a range of variation of what people can do in society from which 

solutions or transformative action can arise, and exposes possible tensions to solutions 

within a particular case.
18

  Their framework relies specifically on text to determine social 

problems, social practices, social relations, language type, social order, and social 

relationships.  These elements determine the existence of real dialogue (equality of 

discussion contribution, freedom to discuss, and alliance to cooperation), conditions for 

policy change, sincere and proper communicative exchange, and amicable relationship 

among the beliefs of parties—a lack of existence of any one of these elements posses 

obstacles to a successful public sphere.  The challenge is how to use studies like that of 
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Foucault and Fairclough that focus on existing media (e.g., text, film, images), but not 

consider how to develop new data to fill information gaps for a real-time mediation.   

Some analysts have used frameworks like CDA for environmental dispute 

resolution processes with many stakeholders, science uncertainty, different sectors, and 

complexity.  CDA was used to understand native vegetation conservation and land 

development values in New South Wales.
19

  Information about the parties experiential, 

relational, and expressive values exposed underlying assumptions, value judgments, 

norms, and power struggles that hindered resolution.  Smith used CDA to show that 

parties make social-cultural divides between them; have strategies of discreditation, 

misrepresentation, and bashing; and have common goals.  He believes that CDA can give 

additional insight about a conflict, but the coding method for personal values may be 

overly simplified for complex social phenomena.  He suggest ―where value differences 

are the main part of the dispute, other dispute resolution techniques, such as storytelling 

and empathizing, will need to be incorporated into the dispute resolution process.‖ 
20

   

Storytelling is natural to human beings and once a mediator is aware of the 

elements needed to complete a story the framework can be followed and analyzed.  Many 

elements of a narrative or story are actually related to elements of CDA and, because 

storytelling is a discourse, a CDA like framework can be used for analysis.  The major 

difference between the discourse analysis framework and the narrative element 

framework is the latter goes beyond providing insight of the problems and is actually 

specifically designed to serve as instrument to resolve the conflict.  In addition, unlike 

using texts that are fixed, mediators are able to interact with stakeholder and identify, 

reframe, and restate the problems, issues, and solutions (the data for analysis is changing, 

growing, and in the control of the mediator).  The added benefit of conducting this 

analysis real-time, is that the story can be verified by the stakeholder.  In other words, the 
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narrative elements can be restated by the mediator into a complete, intelligible, sincere, 

and relevant story that provides insights on beliefs, values, and goals—the interests 

behind the conflict.      

One of the few examples were narratives are used for environmental conflict is by 

Emery Roe who sought to apply narrative theory to understanding water resources issues 

in California.
21

  He offered general guidance on the mechanical steps for performing the 

narrative analysis.  His contribution is an extensive application of explaining four 

environmental cases by describing how different stakeholder stories, non-stories, or 

counter stories contribute to the evolution of conflict.  However, there is insufficient 

detail for others to repeat his analysis or to use his method for other exercises.  However, 

he does hit some major elements discussed in the narrative elements of this subsection, 

his steps are as follows 

conduct open ended interviews; transcribe them; code and aggregate problems 

statements; 

network statements together based on cause and effect; 

determine the validity of each of the causal network; 

assess the level of complexity, uncertainty, and polarization; 

construct stories, non-stories, and counter-stories; 

and carefully informs policy makers based on a better understanding of the 

uncertainty of each of the story types. 

Roe‘s steps are operational in the sense of reporting the narrative and conducting 

an analysis, but it does not divulge the actual structure or mechanics of a narrative.  The 

problem for the mediator is that the narrative is in the stakeholders conscious and has to 

be exposed before it can be told, and the process of divulgence is motivated with the 

recognition of the events of their lives.  Thus, the mediator, attempting to make sure there 
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is a logical story, helps the stakeholder describe events from their lives as they may not 

be aware of it or be willing to tell it.   

Understanding interests is accepted by many dispute resolution practitioners as a 

way to address conflict, but how to learn these interests is a challenge.  Social science 

methods described above may be useful for gathering interest information, but a real-time 

application for mediation is also a challenge.  However, semi-structured interviews 

during the mediation can be combined with social science methods for analyzing text 

real-time.  What is needed is the coding mechanism to make the anatomy of interests 

detectable during a mediation process.  The following subsection describes how 

narratives can be incorporated into a real-time mediation session to understand interests 

by providing the actual elements of a story.     

NARRATIVE PROPERTIES 

This section defines narrative and explains why it makes sense to use it for 

conflict resolution.  We naturally distrust people until we know ―who‖ they are, but 

narrative is way to break down those barriers and build trust because it ―simultaneously 

connects something relevant and meaningful to your listeners and gives them a taste of 

who you are.‖
22

  The capacity to break down these barriers is there for everyone is a 

natural story teller, we live in a network of stories, and there is no stronger connection 

between people than storytelling.
23

  As human beings we have an intrinsic ability to tell 

stories.
 24

  We tell people about our present and past experience in all aspects of our lives 

and we internally weave our personal stories throughout the day and in our dreams.  It is 

simply a way for people to say something that cannot be explained any other way.
25

  It 

provides meaning in our lives.  The connection to meaning is why stories live on for 

centuries, as a good story replays itself and processes new experiences.
26

  A narrative 
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helps people remember things because it has the power to expose what is important and 

make sense of the world.
27

  It develops a mental imprint or image touches the 

unconscious mind at basic level that can last a lifetime.
 28

    

Narratives have long been a fascination among scholars where it has been defined 

as the telling of a story that deals with conflict by exposing the meaning of historical or 

imaginary events based on truth and a perception of reality.  Historically, the analysis of 

narrative, or narratology, has evolved over centuries.  Onega and Garcia provide an 

excellent review of the contributions from various disciplines over the three eras of 

history: classical, post classical to 1950, and contemporary.
29

  Some of the early 

structural contributions date back to Aristotle‘s Poetics where he attempted to explain a 

tragedy through first principles of the characteristic of textual parts and their relation to 

each other.
30

  The early twentieth century witnessed the beginning of the science of 

literature with the formalist approaches where, seeking to reveal the interaction of all its 

elements, scholars such as Vladimir Propp contributed methodology as he defined 

specific character types and plot functions to analyze Russian fairy tales.
31

  Later, one of 

the most influential contributors to narratology, Roland Barthes,
32

 a structuralist, first 

investigated narrative structure as a syntactical relationship between various parts, each 

with form and function dependent on the context of history and society.
33

  He believed ―it 

was impossible to combined (produce) a narrative without reference to an implicit system 

of units and rules.‖
34

  He was then one of the early leaders of post-structuralist theories, 

where he recognized the plurality of meaning for any given text based on the notion that 

there are an infinite number of different interpretations each reader has for a text.
35

  

Mieke Bal adopts elements from Barthes and distinguishes the logical way events are 

experienced by the actors in a narrative, and story, the way the events are actually told by 

the text.
36

  Bremond illustrated a dichotomous set of elementary event sequences that 
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address or avoid suffering, but that a process that is put in place may or may not succeed, 

if it is put in place at all.
37

  Thus, there are many philosophies of what a story is, but for 

the most part it generally agreed it has parts, such as a beginning, middle, and end, and 

that stories revolve around a sequence of events linked by several characteristics.
38

  

Narrative is valuable to conflict resolution because it these characteristics: tells 

something about someone, conveys meaning, deal with history and imagination, explains 

truth and reality, and relays events.   

To begin simply, a narrative is the ―telling‖ or ―showing‖ of a story in text, video, 

or oral presentation, it is the entirety of what is conveyed in the communication 

medium.
39

  However, the story is not directly available to the reader since the text is the 

only object-like artifact that is observable,
40

 but rather the story is the ―synthetic 

abstraction we produce from the text.‖
41

  A story is a scheme of events arranged into a 

specific cognitive structure of information that conveys a ―semiotic representation of a 

series of events meaningfully connected in a temporal and causal way.‖
42

  It describes 

how stakeholders cause or experience a series of logically and chronologically related 

transitions from one state to another state.
43

  Narrative ―embeds ‗explanations‘ of why 

things happened as they did, set forth in the mode of direct address to the reader, in the 

author‘s own voice,‖ as it ―transforms a list of historical events that would otherwise be 

only a chronicle into a story.‖
44

 The structure of these events is what transforms a list of 

events into the underlying story of the narrative account.  It is possible to have one 

immanent story from which it is possible to recognize from within different narratives the 

same story in various mediums (film, theatre, novel, and image).
45

  Thus, there can be 

different narratives from the same story, which are unique based on how the story is 

―told‖ by way of conveying different meanings. 



 236 

Narrative, therefore, is ―an apparatus for the production of meaning, rather than as 

only a vehicle for the transmission of information about an extrinsic referent [past 

events].‖
46

 (his italics)  Narrative can translate what is in the subconscious, ―knowing‖ 

into the message onto the real world, ―telling,‖ by which a human experience is 

assimilated into structures of meaning that are ―generally human rather than culture-

specific.‖
47

  In other words, it says more than just an account of past events, it says 

something about the human experience as it relates to society.  It produces meaning by 

―imposing a discursive form of the events which comprises its own chronicle by means 

that are poetic in nature.‖
 48

  This dissertation defines meaning as a relationship between a 

specific event experienced by an individual in time and what a human experience 

universally come to the mind or is signified to society that reflects on accepted values and 

brings about certain emotions.  If a policy has no meaning, then there is no narrative ―for 

it is only in relation to a plan conceived by man that events gain meaning.‖
49

  Pratt 

believes a tellable narrative is one where what is conveyed is believable, evokes 

engagement, and builds consensus among the audience over values and meanings.
50

  

Therefore, the goal for documenting interests is to represent human events so that they 

could be comprehended as parts of a meaningful whole, in other words, ―to understand 

historical actions, then, is to ‗grasp together, as parts of wholes that are meaningful,‘ the 

motivating actions, the action themselves, and their consequences as reflected in social 

and cultural context.‖
51

  The more the context of a story is intelligible or universal the 

more tellable it will be. 

Narrative deals with events that transcend to the consciousness through meaning, 

but there is no reason these events have to be entirely based on fact or imagination.  For 

this reason, it is legitimate to use narrative in historical works based on ―truth: as well as 

literary works based on ―imagination.‖
52

  This function serves dispute resolution well 
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because conflict is caused by real past events, but the solution is a pattern of future events 

yet to come to fruition.  As Hayden White suggests, narrative used in real-world settings 

is an instrument for real events to ―display the coherence, integrity, fullness, and closure 

of an image of life that is and can only be imaginary.‖
53

  Sequences of real events can 

have the attributes of fictional stories because its origins are wishes, daydreams, reveries, 

because, ―does the world really present itself to perception in the form of well-made 

stories, with central subjects, proper beginnings, middles, and ends, and a coherence that 

permits us to see "the end" in every beginning?‖
54

  In other words, the mediator should 

have due diligence on verifying the facts of past events, but the plausibility of the 

solution is clearly based on a consensus of imagination.  Thus, this dissertation argues 

that narrative is appropriate for conflict resolution because it can be used for representing 

both historical and fictional works congruently.  Narrative provides a powerful 

communicative function for which narrative historians (or mediator) can be plausibly 

present in ―found‖ events, as well as fictional writers present in imaginative events that 

are ―created.‖
55

  This combination is crucial because the mediation process will require 

people to explain past events that created a conflict and the desired future events that will 

resolve it.   

The mediation process will need to piece together the ―truth‖ using historical 

events, but what will be important is the way of representing the ―reality‖ of what the 

solution means to society.
56

  The narrative form allows someone like a mediator to 

―interpret‖ the ―true‖ story (factually accurate), while providing a vehicle to ―represent‖ 

the ―real‖ story (indication on social, political, cultural aspects of society).
57

  Thus the 

resolution of conflict requires both types of narrative works, historical and fictional, as it 

is necessary to have a ―message‖ about past events that is both informative, based on 

facts, and explanative, a narrative account.
 58

  Again, Hayden White suggests that ―the 
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real would consist of everything that can be truthfully said about its actuality plus 

everything that can be truthfully said about what it could possibly be…a human effort to 

represent, imagine and think the world in its totality, both actual and possible, both real 

and imagined, both known and only experienced.‖
59

  Thus, narrative is the vehicle 

―having no more truth value or informational content than any other formal structure, 

such as logical syllogism, a metaphorical figure, or a mathematical equation.‖
 60

   

The last important function of narrative is the conveyance of the conceptual 

content involved in conflict.  It conveys how an agent resolves a conflict over a series of 

events (real or fictitious).  A narrative based on real events allows a person to relate those 

events with meaning found in their culture, which is to say it says one thing and can mean 

another.
61

  These events explain how a conflict is caused and why particular interests are 

the reasons motivating stakeholder to act, which also drives desired actions of the future 

to resolve it.  This conflict and need for resolution is the essence of a narrative, as it is 

only interesting if events or actions have adverse consequences on an expected course of 

events, otherwise it would be boring and not worth telling.
62

  Therefore, a stakeholder‘s 

interest is embedded in the narrative because it is explains how past events relate to a 

conflict and how future events based on their desires resolves this conflict.    

This dissertation does not seek new theories of narrative, but rather the innovation 

is its practical uses in real-time public processes based on many narrative theories.  From 

the perspective of environmental conflict, story is relevant because a single policy (i.e., a 

discrete story event) can result in different outcomes for different stakeholders.  Only 

when different narratives are told can a mediator compare story elements to address 

points of conflict that may hinder resolution, expose common points for agreement, and 

identify knowledge gaps—something that may have not been revealed until it is too late.  

As described in Chapter 2, if an interest is not met, conflict can arise.  Because narrative 
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is the telling of a story that resolves a conflict, as there is no story without conflict 

(otherwise it a chronology), narrative provided a deep understanding of Leon River 

stakeholder interests, including TCEQ‘s.  The use of narrative allowed the WPP to reflect 

stakeholder interest and avoid gridlock.  The WPP found substantial support among 

stakeholders because, as I will demonstrate in this chapter, interests were understood 

through narrative.     

STORY ELEMENTS 

The major contribution of this dissertation is a framework of story elements that 

can be used real-time during a public meeting to define interests and to prepare 

stakeholder narratives.  This dissertation uses various story elements found in narrative 

theory that can be related to the definition of interests.  The focus in on structural 

elements developed by some the key scholars in the field.  This dissertation argues that 

stakeholder interests can be broken down into structural parts that resemble story 

elements: desires, aversions, conditions, history, actions, choices, agents, and obstacles 

and resources to achieving desires.  Therefore, as environmental conflict arises when 

someone‘s interests are not met, it is possible to resolve conflicts by telling stakeholder 

narratives because opposing parties can understand the path to resolution through its 

component parts, the story elements, and piece together the interests that have to be met.  

 Narratives for a variety of environmental conflicts can be based on seven story 

elements, which can be categorized into two elementary plots.  The definition of each 

story element allows a mediator to be aware of the minimal amount of information that 

has to be gathered at a meeting or interview to define interests.  If stakeholders are 

accustomed to discussing their positions, then this framework can help them describe the 

actions related to a position and describe the meaning of those actions, which will expose 
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the underlying interests.  Once gathered, the framework provides a platform to determine 

how different storylines interact to form a conflict; show how a variety of actions can 

form a common plan to resolve the conflict; define conditions of success or failure; and 

identify factors that will influence outcomes.  These story elements can then be used as 

the basis for an actual narrative provided in text or video, which could be used to 

explicate interests to the public (text and video was used with the Leon River WPP), 

thereby providing the basis for negotiating on interests. 

Included in this section is a theoretical description of seven basic story elements 

to create a stakeholder narrative (the titles in italics are coined phrases for the sake of 

consistent nomenclature).  This first story element is titled the valued outcome. It is 

important to understand this story element first because it is the datum to understand the 

meaning of conditions that are different (i.e., events that meet or do not meet interests as 

it relates to value and emotion).  It also lays out the foundation for understanding the next 

two story elements, the problem and adverse outcome, and together they make up the 

three story elements that relate to states or conditions.  The valued outcome is the ideal 

world as the stakeholder desires it based on interests, the ideal happy ending (e.g., pride 

in prosperous businesses).  The goal is to determine the underlying values and emotions 

related to a desired human experience.  The meaning of that experience is what exposes 

the underlying interests behind taking action on a position to achieve that experience.  

The second story element is the problem, a state where the stakeholder is having an 

experience that is not consistent or abnormal to state of the valued outcome.  It is the 

harm that has occurred or will occur based on a violation of the valued outcome (e.g., a 

failing business).  If the problem continues or if conditions get worse as a result of either 

the failure to act or a failed attempt at resolution (e.g., bankruptcy), then this condition is 

the adverse outcome.  It is the prevailing conditions when progress fails and is what the 
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stakeholder does not desire (the third story element).  The second group of story elements 

is composed of a sequence of events that change conditions, the process parts of the 

story.  These events either lead to conflict (causes) or resolve it (solutions).  For example, 

an economic crash, enactment of regulation, and depletion of natural resources can lead 

to great business hardship while investment in community projects can return the 

economic vibrancy of neighborhood.  The last group of elements is made up of actors that 

are always in effect.  These are story elements serving as outside forces that influence 

outcomes (obstacles and resources).  Obstacles are hard to overcome, such as political 

will and lack of funds, and are likely to make the solution difficult to implement.  

Resources can be leveraged to support the solutions (e.g., experts, federal grants, and 

organizations).    Table 17 presents a summary of the parameters of each of these story 

elements. 

This section uses the Wizard of Oz characters to build a foundation from which to 

understand the complex narrative of the Leon River stakeholders.  The literary narrative 

is based on the classic child‘s story titled ―The Wizard of Oz,‖ which is about five 

characters who act toward a common goal to achieve their individual interests, which has 

some striking similarities to the Leon River narratives.
63

  The characters are as follows: 

the Orphan Dorothy, the brainless Scarecrow, the cowardly Lion, the heartless Tin Man, 

and the humbug Wizard Oz.  Each character lacked something important in his or her 

live, which can be linked to a fundamental societal value (family, wisdom, courage, love, 

and trust).  The main story is about a little girl named Dorothy who finds herself in a far 

off land away from her family called the Land of Oz, named after a great wizard (she is 

one of the two humans in the story).  She was an orphan and the story is about her getting 

back to her family.  She wished to return to Kansas because being home means being 

with the people she loves.  Her motivation symbolizes her relationship with them where 
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the value of family is what is important to her.  Getting home would have surely brought 

her much joy.  From the conflict resolution perspective, her position was to go back to a 

farm in Kansas; however, only knowing that Dorothy is a girl who wants to go Kansas 

cannot help us understand her interests as it does not bring to the audience any sense of 

value, shared emotion, or the final resolution of a conflict.  The underlying interest was to 

be with her family because it makes her happy. Rather it takes knowing the value of 

family and the joy she has with them for the audience to authenticate her position and 

understand her interests.  We can reflect on our joyous experience of being with our own 

family.  Together they defeat the Evil Witch in the midst of many obstacles.  They get 

help from the kind witches and the Wizard Oz, through which they achieved their 

interests and lived, as it were, happily ever after.
64

  Table 18 provides a matrix of the 

story element of the Oz characters to follow the discussion. 

The real-world narratives are from the five stakeholders of the Leon River.  The 

representative stakeholders were for dairies, ranchers/farmers, county officials, municipal 

leaders, and rural citizens.  Like the Wizard of Oz, the Leon River narratives present how 

a particular group of stakeholders worked to protect their livelihoods from, in their view, 

overreaching government regulations.  With the help of their fellow stakeholders and 

consultants, they crafted a WPP that will help them leverage grants and other technical 

assistance.  The common story that arose is that people‘s happy lives were at stake 

because of the threat of regulation, which was avoided through a public process that 

brought back local control.  Stakeholder strongly believed this state regulation would add 

significant cost to their lives with little benefit, which could be made worse due to the 

limited economic resources of rural communities.  Therefore, they fought it and through 

the WPP they were able to produce a more reasonable strategy that would have minimal 

consequences to their lives through voluntary action and outside grants.  Narratives are 
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mostly developed from Appendix B.  Table 19 provides the matrix for the Leon River 

Stakeholders story elements. 

Valued Outcome 

The valued outcome is defined as a perpetual human experience that fulfills a 

societal value, generates positive emotions, and, once achieved, needs no further action.  

The one overarching characteristic of the valued outcomes is that it must be anchored on 

human experience because, according to Barthes, we are interested in knowing what 

people have learned and we can only inject our own human experiences to understand 

meaning.
65

  Non-anthropocentric arguments have been made to justify environmental 

action with great success for certain groups,
66

 and many stories are from the perspective 

of non-humans; however, since a real mediation process can only engage humans, this 

dissertation will rely on the human perspective.  It is not to say that a human like 

experience cannot be articulated on behalf of non-humans, such as trees have feelings, 

but for public meetings I believe it is more powerful to have narratives only about people.  

Therefore, to fully understand interests, it is necessary to first specifically describe the 

human actions that would result when taking a position and how that action would cause 

a permanent human experience.  Once the action is defined, then it is possible to learn if 

that experience fulfills a human value, generates a positive emotion, and require no 

further action.   

Human Values 

A specific human experience can be linked to a transcending human value.  Table 

20 provides a list of common values.  A value is a quality considered worthwhile or 

desirable (ideals believed to be good or right).  This dissertation argues that a value 

should be consistent in a society (commonly accepted), unambiguous among other 
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stakeholders (easily understood), and uncontested (no one would deny it to someone).  

For example, many should be able to resonate with a situation that indicates values of 

family and relaxation, for example, a wonderful picnic along a river where a family can 

enjoy each.  This example, a common event in society, clearly understood in practice; 

and no one would seek to deny that family that pleasure (given that it is done within the 

other rules of society such as in a public park or one‘s own property). Similarly, people 

appreciate that the need to provide for their family, so a story about how one achieves a 

successful business, at least in a capitalist society, would be well looked upon—the 

important thing is that no one would deny someone‘s livelihood, at least in principle.  

The importance is to conduct an enquiry so that a highly technical term is translated from 

something nebulous to society to an everyday human activity that has value.  For 

example, ambient water quality geometric mean of E. coli that should not exceed 126 

cfu/100 mL is a regulation that sets a bacteriological limit in classified water bodies.
67

  

This rule, as stated, has no relation to every day societal events, is not clear what human 

value it represents, and the setting of which can obviously be contested.  Standards 

typically have to be in this fashion, but for the public to understand it a translation is 

needed: water quality such as to always and freely (freedom value) be able to enjoy 

(pleasurable emotion) a nice day of recreation (relaxation value), such as swimming, on 

your property (liberty value) with your family without the fear of becoming ill (security 

value).   

Joyous Emotions 

The next step is to determine what joyous emotions arise from the value-driven 

actions.  Stories are essential because they are told to secure a particular emotion in the 

audience.
68

 Emotion has three roles: connecting the audience to an action, validating 
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motivations (desires), and generating expectations.  Role one, the emotional response of 

the audience can be used to display human connectedness to a story, for the story is 

successful in engaging the audience when the story can be made their own, a believable 

story.
69

  By relating to the story through their own experiences, a stakeholder can 

understand the desire because they can reflect and share the emotions (one has surely 

enjoyed a nice day outdoor with their family).  Role two, stakeholders are motivated to 

pursue a particular position because of emotions, which allows others to understand why 

someone takes action on a position.  Mieke Bal suggest that the meaning of the narrative 

is related to the 

 ―readers identification with the psychology of a character; this happens when the 

characters are given the function of authenticating the narrative contents. If 

‗truth,‘ or even probability, is no longer a sufficient criterion to make narrative 

meaningful, only motivation can suggest probability, thus making the contents 

believable, plausible.‖ 
70

 

Role three, emotion plays a role in new understandings of a set of events that 

appear to be common (e.g., boy meets girl, loses girl, gets girl) because we expect that 

―each version will display not simply a given situation or plot or state of affairs but 

different aspects or implication of that situation: the contrasts between an unexpected 

delight of new love, the pain of separation, and the joy of reunion.‖
 71

  This expectation of 

emotional response goes back to Aristotle, where he believed that a well told story should 

contrive emotions.
72

  Through these emotional aspects: emotional connections to actions, 

motivation to understand meaning, and expecting particular reactions, the audience can 

see themselves in the same position and can authenticate the emotions because of their 

own experiences, making the stakeholder‘s desires understood, valid, and undisputed.   

This dissertation does not suggest to psychologically evaluating the complex 

stakeholder emotions in a conflict; however, for the valued outcome, the objective is a 
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search for actions that lead to positive or joyous emotions.  Table 21 provides a list of 

emotions related to joy (emotion related to sadness and anger will be discussed in the 

next subsection).  The goal during the stakeholder process is to understand the details of 

their position and how it brings them joy and how we can be connected, motivated, and 

educated by it through our own experience.  For example, a grandparent may be happy 

watching their grandchildren play in the water as they reflect upon their lives when they 

used to swim in their youth, perhaps in the very same water.  Many of us would likely 

authenticate the emotional response to this kind of event.     

Perpetual State 

The fourth property of a valued outcome is satisfaction in the perpetual state of 

human experience caused by the action, the story‘s ending. An ending is not so simple 

because, as E.M foster claims, a story is composed of many conditions leaving us to 

wonder what happens next as a conflict may not be resolved.
73

  Therefore, unlike a 

sonnet that by default ends after 14 lines, a narrative must supply its own event giving 

authority to terminate the desire for more, such as marriage of the hero, end of the world, 

or some kind of thematic principle that leads to ―the happily ever after.‖
74

  ―Closure 

allows the reader to be satisfied by the failure of continuation or, put another way, it 

creates in the reader the expectation of nothing.‖
 75

  The ending must give some kind of 

retrospective rationale or  perception of the story as a whole, not just purely end for the 

sake of ending because the ―the audience wants to know not only what happens next but 

what this is all leading to, what it all means.‖
76

  The ending must also be linked to the 

beginning to form a continuity of meaning that is conceived through our ability to 

perceive ―our most basic potentialities inherited from our past in the form of personal fate 

and collective destiny.‖
77

  For conflict resolution, a policy must satisfy our quest for more 
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action to obtain our interests, which is likely if stakeholders perceive that the policy 

outcome will provide the stakeholder‘s their desired human experience, achieving their 

values and evoking joyous emotions.  This state is final when the condition is universally 

desired and undisputed as a positive outcome—no reasonable person would deny it to 

anyone.  The goal during the public meeting is to arrive at an understanding of this state 

of existence where people are satisfied such that there is no logical need for any actions 

to change the state—not just simply stopping to ask questions about interests because the 

meeting has ended.  A story would end nicely if knowing that after a long journey on a 

family vacation, concluded with a nice picnic along a creek with your family on a spring 

day, all agree it was worth it.  

Measurable Proxy 

The last property is that harm may not possible to evaluate, so a proxy is needed 

as a metric.  A proxy has to be something that is measureable, related to values, and 

either increasing with joy or sadness.  Proxies positive with joy are those that measure 

something the people want and those positive with sadness measure what people don‘t 

want.  For example, if some are interested in prosperity, then wealth, annual income, or 

properties can be a good proxy, as the more wealth they have presumably the more 

joyous.  For someone fearing for their heath, pollution measurements can be related to 

human health diseases where the higher the number the worse off they are.   

The Cowardly Lion 

The valued outcome is a measurable by proxy perpetual human experience linked 

to accepted, clear, and uncontested values that evoke joyous emotions where there is no 

desire for further action to improve the state of the world, a world that unanimously 

should not be denied.  The meaning of a position relates to achieving a stakeholder‘s 
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values and how they would feel about a permanent state of affairs.  The valued outcome 

sets a boundary on interests, based on three aspects of a human experience: human 

values, emotional response, and need for action.  Assuming stakeholders want a happy 

ending, it is important for mediators to assure a policy outcome supports stakeholder 

values, induces joyous emotions, and ends the need for action.  For environmental 

conflict resolution, the outcome‘s meaning is connected to the stakeholder‘s values as 

they relate to their actions associated with the use of the environment.  A measurable 

proxy has to be found that can represent or symbolize these human values, such as a 

scientific parameter, monetary value, or time.  The commentary of the stakeholder is 

critical and the mediator has to work to validate the story‘s ending through the values it 

represents and the connected emotions.  Interests can be met if a policy ends the need for 

action because stakeholders have fulfilled their values and are satisfied.  If the policy 

outcome does not support stakeholder interests, the story is left open and there is 

motivation to circumvent the process.  

Dorothy travels along a yellow brick road to the Emerald City to ask the Great 

Wizard Oz for help.  Along the way she meets a great Lion who wanted to live in a forest 

and be the protector of all the animals, a King of Beasts.  However, he lacked courage 

and without it he could not fight terrible creatures to provide security and peace to the 

forest where the other animals could justify obeying him as the King of the Forest.  If he 

were to have courage, then he could protect all the animals with his great strength, for his 

life was simply unbearable without a bit of courage.  The Wizard helps him realize his 

courage, letting him defeat a great monster that gave him the right to be King of the 

Forest.  Therefore, the values of courage and responsibility were highest for the Lion, for 

he felt that security and peace are common values bestowed on all animals, but 

something he had to provide.  After he helps Dorothy get home, the story is finally ended 
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when he is made the King of the Grand Old Forest where shows no further need for 

action as he says looking around him with joy, ―this forest is perfectly delightful…never 

have I seen a more beautiful place…Surely no wild beast could wish a pleasanter 

home.‖
78

  His measurable proxy could be the number of beasts he has killed.  Although 

Baum does not say it in the text, it is safe to say the Lion surely felt triumph vanquishing 

a terrible monster.  Dorothy‘s story ends with her going home, which allows the audience 

to seek no further action because she is once and for all happy with her family.  The value 

of family and courage are universal, unambiguous, and consistent in most societies.  It is 

likely that this valued outcome would be shared by anyone, requires no further actions, 

and would bring joy to all.  It is hard to conceive of actions that could have made either 

happier.   

County Officials 

The human experience of County official was related to being elected and serving 

the people, which involved several human values. The Lion‘s story is a good allegory for 

a County official to fully understand the concept of the valued outcomes, which must 

address a human experience, values, emotions, and no further action.  This is because 

county officials are, in a sense, ―Kings‖ of their forest, as they were the elected to lead 

county affairs because of their attributes (one could say courage could be an important 

attribute because all citizens in rural counties know there is a lot to do with little funds).  

Just like the other animals that would not follow the Lion (i.e., elect) if he did not meet 

his responsibilities because many lions died trying to defeat the monster in the forest, the 

County officials also felt a responsibility to demonstrate they could provide security and 

peace to the area—a protection of the people.  County governments stated that they are 

responsible for providing services (infrastructure, law enforcement, social services, etc.) 
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so that all citizens would have a high quality of life, peace included, for the taxes and fees 

they pay.  County official sought outcomes that had a ―perceived good for all parties and 

balanced against cost‖ so as to ―protect the social, financial, and environmental well 

being of all people.‖  Thus, the people perceive county government as providing a service 

(the measureable proxy could be miles of roads paved or other count of services 

provided).  County officials were well aware of need to provide services as one county 

official stated, similarly to the Lion‘s narrative, that ―if he does not serve the people, they 

have no need for me.‖
79

  Furthermore,  

County officials acknowledge that some degree of environmental regulation is 

necessary to protect people, property, and other natural resources…As grass roots 

representatives of the people, county officials understand that there is a delicate 

balance between necessary regulatory actions and the unnecessary infringement 

of personal property rights.
80

 

This paragraph shows the values of county officials are related to their sense of 

responsibility of providing service, balance of regulating and providing freedom, and 

efficiency as they must be able to provide on a minimal budget care, peace, and 

prosperity to its citizens.  What they wanted in the environmental policy was to have a 

policy that would not hamper their ability to provide services and a policy that would 

support the aspirations of the people.  Values such as peace, freedom, and prosperity 

could be argued to be universal and clear among cultures.  They felt stakeholders should 

have the uncontested ability to pursue life, liberty, and happiness on their private 

property, and county officials would likely be happy if this goal was met.  County 

officials did not wish to express their emotions in the narrative document, which is 

typical in the rural typesetting; however, during interviews it appeared that were upbeat 

when the TMDL was denied and when the WPP was beginning to reflect their interest.  

One Commissioner formally stated the WPP was a pleasurable experience.
81

  County 
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official would need no further action if they could fulfill their responsibility of protecting 

the people from overreaching regulations and providing efficient services to produce a 

vibrant community.   

Problem 

A problem occurs when the lack of something, occurring in the past or is eminent, 

has created or will create a violation of values harmful enough that a decision is needed 

to either to take action or accept irreversible consequences.  The valued outcome 

described above set the stage for this story element.  It is, in essence, a state of the world 

that is not consistent with an interest—a world out of harmony, also known as chaos.  For 

narrative, this chaos is what makes a story worth telling.  According to Pratt, a story is 

not so much to just express information, but to ―represent states of affairs that are held to 

be unusual, contrary to expectation, or otherwise problematic.‖
82

   

Something Lacking 

Propp states, ―the initial situation gives a description of particular, sometimes 

emphasized, prosperity…This prosperity naturally serves as a contrasting background for 

the misfortune to follow.‖  Misfortune is from something ―lacking‖ or a situation of 

―insufficiency‖ that leads to great quests (more on lack with the cause story element).
83

  

This lack of something causes a value to be violated that causes some kind of harm.  The 

thing that is missing or insufficient can be a physical object (trees, clean water, and 

habitats), instruments of society (policies, money, and norms), and state of being (power, 

will, and knowledge).  Thus, the first step in defining the problem is to look for what has 

drop out or decreased that caused people to be upset.             
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Violation of Values Causing Harm 

When someone is deprived of something or there is an insufficient supply beyond 

a threshold they can withstand, the result could be a disharmony of values within the 

stakeholder‘s world causing physical and/or emotional harm.  The physical is quite 

obvious where someone is actually given bodily injury.  For example, disease from a 

product, wounds from an accident, or a bad health condition from exposure to a 

substance.  An emotional consequence is a symptom or manifestation of the violation of a 

value and is typically related to anger and sadness (see Table 21 for subcategories of 

negative emotions).  Again, this dissertation does not seek out psychoanalysis, but is 

rather seeking to understand a negative emotional reaction to a condition.  The 

importance is to draw an understandable, reasonable, or rational links among what was 

taken away to a disruption of value and harm caused.  For example, if a person loses their 

business it would be quite understandable that they would be sad or angry about their 

inability to be prosperous.  This loss-value-harm-emotional link is one way values, which 

cannot be observed, can be identified because physical harm or emotional responses in a 

public meeting sometime are detectable and people are quick to describe what was lost.  

Even the more subtle emotional harm can be detected because faces can give emotional 

signs and posture can give of signals that they are not happy.  When the tension in a room 

changes, this gives a mediator a clue to begin to ask questions about feelings, perhaps to 

the person who is showing the most expression, and probe around for the linked value.  

As stakeholder express themselves about actions and events, a stakeholder is likely to 

reveal why they are angry or sad.  The mediator‘s job is to learn what is insufficient and 

find what possible values are important and to quickly restate a stakeholder problem as 

the links between something lost, violation a values, and their harm.  One of the finding 
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of this dissertation is that when a mediator hits the right links, there is an ―aha‖ moment 

as the stakeholder has proof they have been ―heard.‖    

Proxy Threshold 

A threshold for the proxy is usually set here where an unbearable level of harm 

begins.  It is the value on the measurable scale where a transition occurs from what is safe 

to harm no longer tolerable.  This is sort of a safety threshold that is defined by someone 

based on some rational, which can be debated.  For example, for the TCEQ has 

established that is relatively safe to swim in water‘s of the State so long as E. coli bacteria 

counts do not exceed 126 orgs/100 mL.
84

  This number is set by policy makers, but using 

science as a guide.  This number is what was contested during the Leon River TMDL, as 

there was no evidence of anyone sick, although the values in the rivers were above this 

threshold.     

Existing or Future Harm 

Harm can be either exist or occur in the future (a risk of harm).  This dissertation 

defines existing harm as real suffering from an actual experience documentable by a 

sector of society where there is an undisputed violation of a value from a lack of 

something.  For example, physical exposure to hazardous waste among the poor has led 

to environmental injustice issues (taking away control to protects ones health),
85

 inability 

to make use of natural resources causes mental anguish and profitability loses for 

business (taking away property rights),
86

 loss of access to wilderness can bring a sense of 

loss (taking away land),
87

 and inability to stop development on Native American lands 

can bring isolation (taking away authority).
88

  This evidence of harm is similar to ―having 

standing‖ principle to file a lawsuit in court of law.  This harm typically needs an action 

to occur to relieve the suffering.  The problem is a measurement of the difference from 
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the current condition to the valued outcome, as people who are suffering dream for the 

ideal outcome. Therefore, for those experiencing harm, the problem is lost benefits 

(opportunity costs).  The other kind of harm is one that has yet to occur.  Potential harm 

is where there is a risk of a future violation of values that could induce harm.  For those 

who see a risk to their values in the future, the problem measures the potential 

consequences of coming true, a difference between the current condition and the adverse 

outcome (discussed in next subsection).  The risk induces a need for certainty in 

protection from an action occurring in the future that will cause the worst case 

imaginable.  For example, families seek to stop construction of nuclear power plants to 

protect their health (recall the NIMBY examples discussed in Chapter 2).  Because 

people always fear the worst case scenario or dream of the best outcomes, there can be a 

strong motivation for action.  This is one reason stakeholders are willing to participate in 

a public process, they wish to restore what took away their values or protect themselves 

from losing something of value—a recovery of what is lacking to stop the harm.    

Need for Action 

The problem is a time in the story where a choice has to be made to act or not.  

Recall, a valued outcome is where there is no logical reason or need for further action, the 

―happily ever after;‖ hence, the problem, being a violation of the valued outcome, is 

where the audience would be uncomfortable without some action to start to restore a 

value and make unhappy parties whole.  In other words, the problem is the motivation for 

action or else the situation could get worse, or even irreversible.  A problem can be what 

triggers a public process to occur, regulations to be changed, or law suits to be filed.  It is 

a condition that is interesting because it typically brings about two choices: either take 

action or not.  This is what Barthes calls a ―cardinal function,‖ which opens an 
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―alternative that is of direct consequence for the subsequent development of the story,‖ 

what he calls the ―risky moments of the narrative.‖
89

 His famous example is when a 

phone rings, and whether it is answered or not takes the narrative in very different 

directions.  Bremond denotes this moment as the first of three obligatory phases of an 

elementary sequence: ―a function which opens the process in the form an act to be carried 

out or of an event which is foreseen.‖
90

  It is a moment of choices to resolve the conflict 

(whether whatever action taken, or not, succeeds or fails is what the story is about and 

what makes it interesting).  The point here is not to determine the final and complete set 

of actions needed to restore values (described in a following subsection), but rather to 

determine the point at which stakeholders feel they need to do something about their 

current situation (Bremond‘s action to be carried out) or else something bad will likely 

happen or get worse (foreseen event).  If no such conditions exist, then there is no 

conflict because no action is needed.           

The Scarecrow 

A problem is a condition where the exiting or potential lack of something causes a 

state of the world departed from someone‘s values, which triggers enough harm (past a 

tolerable threshold) to demand action, a harm that could be permanent if nothing is done.  

Often time during public meetings, stakeholders express the problem first; however, this 

is the route to expose the fundamental values that are of particular concern to the 

stakeholder and perhaps the reason for the conflict.  It is a point at which a threshold of 

suffering has been reached or where it is imminent that a catastrophe is about to happen 

that would adversely affect someone‘s interest.  Mediators need to pay attention to 

emotions or physical harm to narrow down the most affected parties.  Mediators should 

query these stakeholders to fill out the information needed to define the problem to 
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uncover the underlying interests, hopefully before it becomes worse.  Underlying 

interests behind a position can be communicated back to other stakeholders so they can 

understand the valued outcome of the harmed party.  If interests are understood, which I 

argue is possible if told as a narrative, then others may be compelled to work together 

because no reasonable persons would knowingly deny others the right to achieve their 

values, and consequently their interests.   

In the Wizard of Oz, the Scarecrow, literally, was a straw-filled man made to 

scare away crows from a farmer‘s field.  The introduction of Scarecrow is when Dorothy 

saves him by lifting him off the pole that held him up (the quick resolution of his initial 

problem, inability to move freely).  What follows in the narrative is an example of 

presenting the problem first to expose his valued outcome.  Dorothy tells him she is going 

to Emerald City to ask the Wizard of Oz to help her get home.  Unlike the Lion, he was 

brave because he feared nothing, except fire because it could quickly burn him up.  

However, he sadly tells Dorothy that ―I don‘t know anything, you see, I am stuffed, so I 

have no brains at all.‖
91

  His position was to have a brain, but he later explains that he 

was sad because he needed a brain to be able to know something, think, solve problems, 

and not be called a fool—he wanted to be a whole man, a man of importance (his 

interests).  His valued outcome was about the value of wisdom and pride with having a 

brain.  He would have a fulfilled life if he could to be able to think as other men do.  

Dorothy asks him if he wants to go with her to the Emerald City and ask the Wizard of 

Oz for help.  This single moment in the narrative presents the entire problem for the 

Scarecrow (an existing problem).  He is sad because the lack of a brain gives him no 

intelligence, humiliating him in front of others, and he is faced with a choice of two 

possible alternatives: if he does not go he cannot resolve his predicament and if he does 

go he may get help, so he decides to go with Dorothy to ask the Wizard of Oz to give him 
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a brain.  The problem for the Scarecrow is solved when the Wizard gives him a brain, 

allowing the Scarecrow to acknowledge that he had been smart all along (the story has 

many examples of him being the one that saves the group).  Because the Scarecrow was 

the smartest of all, he becomes the ruler of the Emerald City after the Wizard 

permanently leaves Oz.  His proxy threshold could be when he matched the intelligence 

of an average man or was smart enough to be a ruler.   

Agricultural Producers 

The problem for the Leon River stakeholders was complex because it had an 

ironic twist.  In short, the governments problem was that lack of having waters of the 

state not meet water quality standards violated their commitment of protecting human 

health.  The stakeholders‘ problem was that they felt the TMDL, although intent on 

improving water quality, would violate their liberties and risk their prosperity (they did 

not support the TMDL).  The twist was that stakeholders saw the WPP as a solution to 

the TMDL (avoiding loss of freedom), but ironically, the projects suggested by 

stakeholders during the WPP to reduce bacteria would ultimately improve water 

quality—meeting TCEQ‘s goals after all.  In other words, the TMDL was actually a 

source of the problem for stakeholders because it did not addressed their interests, while 

the WPP looked at the problem from human interest and was seen as a solution to the 

problems the TMDL would have caused, but both reports would have implemented 

efforts to improve water quality.  This ironic twist makes describing the problem a little 

more complex as compared to the Scarecrow‘s.  Let us first consider the problem part of 

the story where the TMDL is seen as a future problem, a story of potential harm (the 

story of existing harm is discussed within the plot subsection).   
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Stakeholders reacted strongly to the TMDL because they believed that if it passed 

it would trigger regulations that would unfairly take away property rights causing 

financial ruin and blocking use of their land, which would be a violation of fairness, 

freedom, and prosperity. Groups most concerned about this high cost with no benefits 

were the dairy industry and farmers/ranchers.  Their narrative perspective was particular 

poignant on this.  The Scarecrow serves as a metaphor for the agricultural industry, not 

for the traditional purpose associated with farming, but because he wanted not to be 

called a fool, to show others that he thinks like other men do, and to have wisdom.  The 

Scarecrow proved throughout the story to be quite clever, thinking rapidly, and saving the 

group of characters often.  The dairy industry and farmers are similar.  They have long 

been good stewards of the land, have had to be clever on a daily basis to keep operating, 

and have always helped each other and their neighbors.  Farmers, ranchers, and dairies 

are do-it yourselfers where neighbors often to come to them because they are known to 

be able to fix anything.  Agricultural producers wanted society to know this, that they too 

could ―think‖ about how to protect the environment and actually had the most ―wisdom‖ 

about it.   

To begin, the dairy industry‘s valued outcome, because they were newer to the 

area, was to freely grow to a respectable family owned business that contributed to 

regional prosperity by offering jobs and spending locally, as well being a good neighbor 

by operating in an environmentally friendly way.  They felt much pride in their family 

business.  They felt only a modest threat by the existing water quality as it would not 

greatly affect how most operate; however, they were greatly concerned about the TMDL 

regulation because their operational freedom would be further restricted, which put their 

values at risk.  The part of the narrative related to problem is as follows:  
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Fundamental parts of production in the dairy industry are land and water where 

unfair regulations threaten their reasonable sovereignty over them, which would 

have a negative impact to sustained growth. From their experience, a TMDL 

brings with it additional regulatory burdens that have already put other dairies in a 

neighboring watershed out of business because of legal battles over individual 

permits. Second, investigators identified livestock and livestock operations as 

contributors of bacteria that have negatively affected the public perception of 

dairy farmers when in actuality they are working hard to be good stewards of the 

land. Finally, there is concern that BST data [bacteria DNA markers] identify 

many other contributing sources apart from cattle, which are not regulated, and by 

only going after regulated entities, it puts an unfair burden on dairies to shoulder 

the majority of the bacteria load reduction when a major percentage of bacteria 

sources are uncontrollable.
 92

 

This paragraph illustrates that the dairy operators believed many of their principal 

values could be violated by the TMDL, which angered and emotionally upset many of 

them because of the potential harm from going out of business.  First, operators feared 

that if rules were put in place that would limit their ability to draw more water from the 

Leon River, then it would be a fundamental violation of their rights to the water that 

belonged to their land, denying their freedom to use the natural resources they own 

(recall the Scarecrow at first was stuck on the pole and could not go anywhere).  Second, 

rules and regulations threatened the prosperity of a dairy operator by revoking the permit 

to operate.  As described in Chapter 3, a TMDL could possibly impose a dairy to file a 

more strenuous operating permit that could put them out of business very quickly, if 

contested in court.  Dairy farmers did fear doing more because they have long been 

accustomed to using best management practices comply with their permits; however, they 

feared the uncertainty and high costs of legal battles to renew their permits while in a 

shutdown mode—like the Scarecrow feared fire.  Third, the dairy industry felt they were 

unjustly being blamed for the pollution; when in fact, they were actually making great 

strides in environmental stewardship.  This lack of acknowledgement upset many 

stakeholder I talked with.  The brain the Scarecrow needed to prove he could think is 
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similar to the proof dairies needed to show society they knew how to protect the 

environment.  Finally, because they were one of two stakeholder groups that actually had 

to have operating permits, they felt it was easy for the government to control them, 

leaving others to continue as always.  Combined with their efforts having only a modest 

impact, operators felt they were forced to carry the burden of the TMDL, a real 

unfairness.  The dairy operators were the most upset of all the stakeholders because they 

felt the TMDL, if passed, would immediately take away their control over their permits, 

violating their freedom, prosperity, acknowledgement, and fairness.   

As discussed in Chapter 3, they were among the ones with the most at stake to 

their livelihoods and saw the need to take action quickly to gather support and participate 

in the TMDL and the WPP.  The TMDL process brought up concerns that revolved 

around their values being violated or could be violated.  During the TMDL they had a 

choice, sit back and allow the TMDL to take effect or organize and fight it.  They made 

the choice to attend TMDL public meetings to vocally express their lack of support for 

the TMDL.  They organized and involved state level organizations to provide strength to 

their voice.  Some industry leader had conversations with the Texas Agricultural 

Commissioner and other top administrator with the State of Texas, including state 

Senators.  The attendance of many dairy operators at all the meetings, taking tremendous 

time away from their busy day, shows there was a problem.  One the other hand, the WPP 

process was an opportunity to combat the TMDL (it may have been the reasons they were 

among one of the largest groups of stakeholders to participate in the WPP).  They 

supported it because the WPP allowed operators to control the ways to reduce bacteria 

leaving their facilities with no new regulations.  This shifted the problem for the dairy 

operators during the WPP, as it went from the single issue of permit litigation potentially 

putting them out of business to them understanding that ―a poor environment can have 
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negative consequences to the long-term viability of the dairy industry and for the well-

being of their community.‖
93

  They knew that, although there was little chance bacteria 

could from their facilities, if bacteria continues to found in creeks downstream of dairy 

facilities, those facilities could be targeted, fined, and isolated as the problem, leading to 

finger pointing and animosity among those in the community.  In addition, dairy farmers 

were all aware that if pollution found at their facility it could lead to undesirable 

litigation, fines, environmental contamination, unsafe products, and unsafe working 

conditions, which could put a dairy out of business.  Either way, there was a clear need 

for action in both the TMDL and the WPP. 

The second story element, the problem, is when interests are not met either 

currently or in the future, where violated values, harm, and corresponding negative 

emotions makes it necessary to act.  Agricultural producers were living their ideal world, 

as operators were proud family businesses and no producer had any such unsafe product 

or working conditions in the area; in fact, one dairy operator was acknowledged as one of 

the most innovative and stellar operators in Texas.  The TMDL upset the dairy industry 

because it would have imposed a new set of rules that had the potential to put them out of 

business.  It violated their freedom to use their property, business prosperity, 

acknowledgement of environmental stewardship, and fairness in the solution.  For these 

reasons, they acted to work to defeat the TMDL.  Once the TMDL was postponed, the 

dairy operators focused on a different set of problems during the WPP.  The problem 

shifted to a risk that the well being of the community could be at stake and that they 

could be unjustly blamed and fined.  A violation, not only of their desire for individual 

prosperity, but more importantly their desire for the good health of citizens, solidarity 

with society, and recognition of their hard work.  The dairy industry participated 

throughout the WPP, perhaps to improve water quality in the Leon River, but most likely 
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to ward off the return of the TMDL and to stay in control of local initiatives affecting 

dairies.  In the end, the TMDL was seen as a source of their problem while the WPP was 

seen as vehicle to resolve problems.  For environmental conflict resolution, when a 

stakeholders go out of their way to participate in a public process it is likely because they 

have a problem with something—they are upset.  The goal is to recognize the problem 

and implement solutions through an alternative dispute resolution process to relieve the 

conflict before tensions snap and parties go down that path of a traditional or adversarial 

process (legislation, litigation, or rule).  This story element is important because it is 

likely what stakeholders talk about first in a public meeting.  Therefore, narrative is 

important because it displays a state of affairs that invites listeners to contemplate, 

evaluate, and respond.
94

   

Adverse Outcome 

The adverse outcome is when the problem escalates or actualizes (depending if it 

is existing or potential) to the point it is too late for resolution, a condition evoking pity 

among all stakeholders.  This story element is the last of the three condition elements and 

it is caused by a failure to resolve the problem, which leads to the highest violation of 

values and the most sadness or anger.  When a choice for action has been presented in a 

conflict situation there can be no resolution for two reasons: when the act does not take 

place or when an attempted act fails.
95

  When the trajectory of suffering continues 

because of either reason, then the adverse outcome happens, the opposite condition of the 

valued outcome.  It is the ultimate bad result of what happens if the problem continues as 

time progresses, a negative consequence that is final.  This absolute worst case sets 

another boundary on interests, the extreme of what a stakeholder does not want to 

happen.  In the real world, the adverse outcome is an escalation or the actualization of a 
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violation of values with its corresponding negative emotions that can be existing or 

eminent in the future.  More importantly, unlike the valued outcome where action is not 

needed because there is no conflict or the problem where action is sought because 

conflict exists, the adverse outcome needs no action because the opportunities for action 

have been exhausted or no longer applicable, but the conflict was never resolved (e.g., 

death from cancer after not being able to stop hazardous waste dumping).  

Actualization or Escalation 

The actualization or escalation of the problem is dependent upon whether the 

problem for a stakeholder group has existing harm or a risk of harm.  For the former 

group, the consequences of the adverse outcome could be a drastic change as compared 

to the latter group.  For the group at risk of the world getting out of harmony, they can be 

said to be in a state of no actual harm and they are fine with the state of the world with 

the risk of harm removed.  In other words, they are joyous the way they are, want no 

change in the world, and believe that even if any improvement could come about, it 

would be modest and likely not worth it.  For the most part, they are living the valued 

outcome.  The problem for them is the risk of switching from the ideal world to the 

adverse outcome (a switch from a good state to a bad state).  Something is about to 

plunge them into a state of harm, foreseen violations coming true, like Aristotle‘s 

―reversal of fortune.‖
96

  The adverse outcome becomes the actual and very real violation 

of values, emotional consequences, and much higher demand for action described with 

the problem (the needed actions are likely different than before, a switch from proactive 

to reactive solutions).  Bremond denotes this as a ―process of degradation‖ where the 

adverse outcome is the ―degradation produced.‖
97

  Degradation has the greatest 

consequences because stakeholders go from a situation of no harm to their worst case.  
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This group needs to stop, avoid, or overcome whatever is about to cause there interest to 

be violated.  If whatever is causing the risk goes away, the change in condition from the 

problem to the ideal outcomes is not that drastic; therefore they have the most to lose but 

the least to gain.  The irony is that if the risk is actualized, this group becomes the former 

group as they now experience harm.   

Another form of problem is when conditions go from bad to worse, an escalation. 

Escalation of the problem is when a group actually experiences real harm where the 

adverse outcome is a condition that may not be that worse than what they are already 

experiencing.  In other words, the change in the violation of values and unhappiness 

could flatten or escalate.  The need for action may also be heightened.  If there is an 

escalation, then an update should be provided as to how the violation of values and harm 

worsens.  However, this group may have already have lost everything, but they stand to 

gain the most.  Unlike the group at risk of harm, the change in conditions is much greater 

if the valued outcome could be realized (high benefits).  What Bremond calls 

―amelioration to obtain‖ through a ―process of amelioration.‖ 
98

  The goal for conflict 

resolution is to identify who is suffering and who is at risk of suffering, followed by 

understanding how different the problem is from the adverse outcome—the greater the 

difference the more intense the conflict.  

Irreversibility  

When the adverse outcome comes true, because of either a failure to act or a 

failed act, the condition should be such that it is extremely difficult to resolve the 

problem or stakeholders accept nothing more can be done, although it is an outcome 

opposite of what was wanted.  Thus, the end condition should be described such that 

there are little to no possible action that could turn around the state of suffering—an 



 265 

acceptance of defeat.  The more this description is final the more stakeholders will 

understand the depth of suffering.  Furthermore, when the BATNA has no hope of doing 

better to avoid or overcome the adverse outcomes with certainty, then there is a 

motivation to participate in an alternative dispute resolution (ADR) process.  For 

example, there is nothing else that can be done once someone is dead; as well as it is 

really hard to recover when a family farm is foreclosed on, hazardous waste is spilled, 

and old forest is cut.  Mediators should probe stakeholders for conditions that are as 

terminal as possible, where there is no return after failure, to see if a traditional method 

guarantees a better outcome than ADR.  During the TMDL, the dairy farmers were 

concerned about going out of business.  Dairy operations can be large, semi-industrial 

operations, requiring large investment of equipment.  Once an operation has to stop, all 

this equipment is sold, cows are auctioned off, and workers lost.  It would be difficult to 

recover all this loss, as loans may not be available to purchase equipment and cows, as 

well as skilled labor may have moved on.                

Pity and Fear 

Finally, the adverse outcome should be so dire that if it were to come happen to a 

regular citizen it would evoke pity and fear among all stakeholders.  Pity is when a story 

ends with characters like us undeservingly fall to ill fortune because of events outside 

their control.  Aristotle defines this type of story as tragedy, which he says is most 

powerful when an intermediate man, not outstanding in virtue, going from good to ill 

fortune not because of any wickedness or vice, but because of some ―mistake‖ that he 

makes.
99

  This ending is what we wish to avoid in the real world, but it has to be 

described.  Thus, for conflict resolution, the failure to come to a resolution should be 

described as a tragedy.  Pity is evoked by reporting how a stakeholder‘s values are going 
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to be severely violated from a mistake and the great unhappiness that will befall on them.  

Fear is evoked by representing a stakeholder as someone like us.  To comply with 

Aristotle‘s requirements, personal and historical information is needed.  Context can 

illustrate to other stakeholders that a person who is suffering or will suffer is part of the 

same fabric of society.  Information such as the stakeholder lives in the same 

neighborhood, has a similar size business as most people, or has a similar lifestyle can 

show the stakeholder is not much different than the rest.  This will be a challenge if the 

person is an outlier, for example, much more educated, wealthy, powerful, or famous, as 

well as not being from the same area or culture.  However, context about how a 

stakeholder works toward commonly accepted values in society, with examples that they 

are not always perfect, is a way that this could be overcome.  For example, involving kids 

in a family business could show a concern for family values; taking care of workers by 

offering them living quarter shows compassion for fellow citizens; and donating a portion 

of company profits shows altruism.  Showing that their kids are not always happing, 

workers may not be grateful, or volunteer projects can fail is also a way to show they 

make mistakes just like everyone else.  The pity of their misfortune is secured if it is 

possible to show that the adverse outcome is a result of something they were not aware 

of, a mistake, or beyond their control.  The point is that they try to live a good life as 

anybody else would do, but had no doing in their misfortune.          

The Tin Man 

The adverse outcome is the extreme of unwanted desires coming true from the 

lack of action or a failed act to resolve a problem, which escalates or actualize the 

problem, such that are no more options for resolution, evoking pity and fear on all.  This 

is the other limit of interests where stakeholders abandon hope for a better life.  
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Stakeholders may state that the worst condition already exists, but it is important to know 

if things can get worse.  The worst condition may be true if people are currently suffering 

harm; however, a risk of harm is the problem coming true.  Stakeholder may have to be 

probed to fully understand how the worst case plays out.  Mediators may have to provide 

examples and help stakeholder envision the worst case. 

The story of the Tin Man could have just as well turned into a tragedy if Dorothy 

and her friends would not have come along.  His story is a sad one because of lost love 

from a stepmother‘s treachery.  The Tin Man was once a woodman, who lived alone after 

his family died, but soon found a beautiful girl to love with all his heart.  To be happily 

married, he was building her a house when, unaware of how evil a witch could be, he 

could not overcome the curse of she put on his axe, causing him to chop off all the parts 

of his body.  He was rescued by the Tin Smith who made him a body of tin, but he lost 

his heart in the process, hence the loss of love for the girl.  After no longer caring if he 

married or not, because he had no feelings without a heart, his second mistake was when 

he forgot to oil himself.  A rain came along rusting him so that he could not move for a 

year; however, during that time he realized that when he was in love he was the happiest 

man on earth.  The group saves the Tin Man by oiling his joints, but had they not showed 

up the Tin Man may have well rusted away completely.  Clearly, love is a value the Tin 

Woodsman holds the highest and it would make him very happy.  Being married and in 

love is definitely a nice ending.  He had an existing problem because he could no longer 

love without a heart, causing emotional harm (a sense of melancholy).  Again, the other 

characters pose the same question as before: does he want to come along and ask the 

Wizard for help?  Of course he goes along.  The inferred adverse outcomes for the Tin 

Man could have been a serious tragedy.  His simple mistake of forgetting to oil himself 

could have lead to his death after rusting away without ever regaining his love (nothing 
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else could have been done).  If he did not go to see the Wizard he may never have found 

love and would have been lonely all his life.  His story has all the elements for pity and 

fear: it appears that he was good person for he was a hard worker in a regular profession; 

he went from being a regular man to a tin man and losing his love; and his demise was 

underestimating the evil of the Wicked Witch and forgetting to oil himself.  His story 

ends well when he does get a heart and becomes ruler of a kingdom that admires him, but 

he never finds his lost love.    

Municipal Leaders 

Of the real stakeholders, the municipal leader also had a sad story that followed 

that of the Tin Man.  These gentlemen were salaried employees who had to find ways to 

provide city services in the urban footprint.  They had a similar valued outcome as the 

County officials, such as professionalism, compassion, fairness, and efficiency, as well as 

respect of the people‘s values of recreation and peace.  The key values were 

professionalism and compassion because, unlike elected officials who worry about 

staying in office, these stakeholders have relatively solid employment and simple take 

pride in doing a good job; however, their compassion comes by understanding the limited 

means of their customers.  These leaders take comfort in being able to offer reliable, 

cheap utility services that satisfies people.  They know they do a good job when no one 

complains.   

Before the adverse outcome is discussed, the problem should be highlighted.  

Municipal leaders had a similar problem as the Tin Man who had his body parts cut.  

Municipal leaders have to comply with many regulations as a city and have few 

resources, so when something breaks, something else usually suffers or gets excluded 

(e.g., library services get cut when funds are low).  This condition is why the TMDL or 
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any forced project would be a problem.  The lack of funds to do projects creates a 

situation where if they are forced to implement a project there is a risk of having to deny 

another city serve, which violates their values of professionalism making them quite 

unhappy, a fear that caused them to take action.  Municipal leaders stated that ―citizens 

ultimately bear the monetary burden of dealing with these problems through their taxes 

and utility bills and city expenditures have to be justified since increased fees for 

residents could be burdensome.‖
100

  For example, if state and federal government 

regulators make wastewater treatment plant operating permits more strenuous, then cities 

would have to spend millions to upgrade them at the cost of significantly reducing other 

city services and increasing fees.  This would not be fair or efficient as the benefits 

(reduction of bacteria, increased city services, protection of human health) compared to 

the cost would be marginal compared to other type of projects that would certainly 

provide a higher benefit (a new park).  Spending millions on a project that customers 

would not benefit from would make city leader look irresponsible and the public works 

director would appear incompetent (a violation of the professional value).  For citizens, 

because of their limited means, anything they would have to do extra could cause much 

hardship (choosing to buy medication or pay their bills).  As a result, municipal leaders 

felt the TMDL put their values at risk by imposing unfunded mandates.  However, for the 

WPP, they felt their values could still be at risk by having to do anything major without 

further analysis because of questionable benefits, high costs, and scientific uncertainty, 

for example they say that 

although pollutants from urban foot prints have been identified as sources of 

bacteria pollution that could pose a risk to the region, municipal leaders have two 

concerns: 1) there is little evidence that the current state of water quality and 

access to swimmable water is detrimental to human health within urban areas, and 

2) any actions imposed on cities may impose burdens on citizens. 
101

  



 270 

Now, the adverse outcome is when, even after all municipal leader‘s 

compassionate hard work, they would not be able to stop the effects of the TMDL and 

their worst fears would come true: a loss of other services that would be difficult to 

recover, as loans would be required for plant upgrades that would lock up the city in debt 

for many years.  This carried over during the WPP, as municipal leaders recognized the 

health and other environmental consequences of not acting to improve water quality, but 

they felt the regulatory burden was still the main problem, they say,  

Cities realize that if water quality does not meet standards, federal and state 

regulators may impose stiffer operating guidelines and fines. Municipal leaders 

are also aware of the potential for their permits to become stricter if water quality 

does not improve. Not knowing future permit requirements brings much unrest 

because it makes it difficult to plan for future capital improvements and 

operations.
 102

 

The plight of the municipal leaders and urban citizens evokes pity and fear.  First, 

the citizens are part of a rural community made of peaceful people who have a sense of 

community.  If the adverse outcome were to come true (poor water quality or higher cost 

of living), the fact that municipal leaders believe it is home to some of the best rural 

communities according to some surveys, then the region would fall from good to ill 

fortune.  Citizens do not set their utility rates and because they have to use a minimum 

amount of water they are not totally in control of their utility bills, as well as being forced 

to be compliant with any regulations they do not develop.  Municipal leaders lived and 

worked in the same rural community, making them just like their customers, with some 

municipal leaders having lived there for long times.  Their values, described above, show 

they really care for the people, ―Officials have expressed that protection of public health 

is a priority for them and, if high degrees of bacteria pollution exist where citizens were 

getting sick, action is necessary,‖ they said.
103

  Just like the citizens, municipal leaders 

are not in control of federal and state regulations.  This lack of control makes them also 
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not in control of their fate.  There is a strong case that shows both the citizens and the 

municipal leaders fit the criteria for pity if ill fortune were to fall upon the.   

Thus, the adverse outcome from failing to stop the TMDL was the loss of control 

resulting in a permanent loss of good peoples‘ livelihoods at no fault of their own—

something that surely brings much grief.  The irony of the TMDL is that a process to 

improve the environment was seen as the problem, therefore, the adverse outcome for 

stakeholders, although the WPP was modestly about the consequences of environmental 

degraded, the hidden adverse outcomes was that the TMDL could come back.  The 

fundamental difference was that the WPP should be followed to avoid the TMDL and 

failure to do so would have an adverse outcome, as opposed to that of the TMDL that 

should NOT be implemented and its failure to be implemented would be the valued 

outcome. 

Cause 

The cause answers ―why‖ the problem exists, intelligible when the process of 

change follows the fundamental principles of a good story.  These narrative principles for 

story intelligibility suggest that agents must act in events that are transformative, 

chronological, causal, and relevant.  Problem source clarity plays a critical role for 

conflict resolution because the solution must address the reasons rather than symptoms of 

the disruption of harmony, a tackling of the real and tangible cause of a violation of 

interests.  This dissertation defines a cause as a sequence of past or foreseeable events 

where agents influence a change in another stakeholder‘s condition such that all the 

events have a direct effect on one another in a temporal manner where, all contributing to 

the actualization of a problem.  The cause exposes why the valued outcome progressed to 
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a problem and shows how the adverse outcome could come true.  The cause is the reason 

a stakeholder is lacking something that led to his or her problem.          

Agents 

Agents acting in events that harm a stakeholder can be human, natural, 

subconscious, societal, or any entity that influences the change of condition of another 

agent.  The agent is newly introduced at some point in time when the stakeholder was 

experiencing the valued outcome (permanently existing agents that can add to the harm 

are considered obstacles and is discussed later).  A cause must have at least one agent that 

is acting against the interest of another actor.  In narrative, such as a fairy tale, this is 

known as the villain (e.g., a dragon, a devil, bandits, a witch, or a step mother).  These 

agents tend to have an aim or aspire toward achieving something unfavorable.
104

  The 

important feature is that there is an intention and without actors there is no intention and 

without intention there is no story.  For example, the Evil Witch was the agent involved 

in the Tin Man‘s harm.   

Bal points out that the root of the cause may not always be a person because it is 

possible an agent is merely a source, an abstraction, that makes the realization of the 

intention possible, supplying/taking an object or allowing it to get supplied/removed 

(e.g., society, time, a policy). 
105

  Environmental conflict is likely to have an abstraction 

as agents involved in a cause.  For example, the regulation over stakeholders in the Leon 

River was an abstraction that caused a problem.  Although the receiver of the intention 

can also have this characteristic, for conflict resolution purposes, the receiver should be a 

stakeholder because the problem must always be about a human experience.  Thus, the 

cause should give a clue, or even better, the reason why something was taken and how it 

leads to a violation of interests and harm.    
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Change of Condition 

A cause is a process of transition from one state to another experienced over a 

series of events.  In other words, events in a story are ―things that happen,‖ the situation 

usually changes from one state of affairs to another, which depending on the significance 

can be a small event ―he became rich‖ or as large of vast number of events ―the fall of the 

Roman Empire.‖
106

  As Propp suggests, causes are events where a specific act of an actor 

serves a particular function in a story that contributes toward a particular state of affairs 

(for conflict it is problem, valued outcome, or adverse outcome), with a focus on what is 

done rather who and how.
107

    

In a public meeting, a mediator must look to the past to find moments in time 

when a stakeholder‘s condition changed from good to ill fortune.  These are moments 

such as when the stakeholder first experienced harm.  Unlike a fairy tale where the 

―villain‖ physically harms the characters, the mediator must look for violations of values 

and possibly emotional harm. For example, the dairy farmers would transition from a 

prosperous state to possibly bankruptcy the day the TMDL took effect because a permit 

could be contested in court.  The lost court case would be the event that caused the dairy 

farmer‘s ill fortune, but the regulation was the agent. 

Logical Order 

The connection of events must be presented in a logical order to avoid confusion.  

The events of a story are told in logical order when they follow a chronological order, the 

telling of the events in the order of their occurrence.  Barthes along with others such as 

Levi-Strauss, Greimas, Bremond, and Todorov subscribe to the proposition that 

narratives should follow a structural matrix based on the logical course of events where 

time falls out as a functional element of the discourse, and in fact they suggest narrative 

time is a ―chronological illusion.‖ 
108

  It can be said that if one follows a logical order of 
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events then by default the story is told in chronological order.  Thus, for stories to have 

the highest level of understanding, the events must be linkable in a logical process that 

leads to a perceived outcome.   

These related events strung together are called a sequence, the smallest narrative 

unit (the building blocks of the narrative).  These events logically proceed step-by-step to 

serve a function, in other words the listener should be able to ―grasp every logical 

succession of actions as a nominal whole.‖ 
109

 Barthes‘ example of a simple sequence is 

―answering the phone,‖ a sequence of the following events: hearing the call, picking up 

the phone, communication, and hanging up, which can function to change a story 

completely.  Depending on the description of the sequence, a whole pyramid of functions 

is produced as all of these sequences proceed logically in a hierarchy of functions toward 

a higher order sequence and the final outcome of the story.  For example, contact, 

attraction, meeting, seduction, intercourse, and lies are the ordered sequences for the 

larger sequence of an affair, which is subsequence of a divorce, a subsequence of 

remarriage, etc.  One other thing to be considered is that a real world conflict resolution 

process will have to consider causes that are real events in the past and imaginary events 

in the future because the problem can be existing or in the future.   

Causality 

 A clear story has each event directly related to another event and a have function 

in the process of change, the property of causality.  Some argue, a succession of 

uncoordinated events is a ―chronology‖ 
110

 and ―a random set of events cannot be a 

story.‖
111

  Thus, it is not enough for an intelligible stories to have events of a temporal 

nature, the ―and then‖ principle, but they must have a causal nature ―that‘s why‖ or 

―therefore‖ principle.
112

  Barthes argues that an event serves as the nucleus of the 
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sequence where an alternative of direct consequence to the narrative direction is decided, 

a place where different narrative paths are proposed and decided.
113

  He calls them ―risky 

moments‖ of a narrative where the story could potentially be altered completely.  All 

narrative sequences should have consequences for the understanding of the character 

conflict, have some contribution to an event, and have some relation to tensions in 

societal discourse known to the reader.
114

  Therefore, each sequence of a story must have 

a functional nature such that they are correlated where one sequence gives rise to 

something later in the narrative; in other words, the sequence should have some level of 

subsequent importance in the narrative.
115

   

Causality also means that a sequence must serve some function in the story.  

Propp defines function ―as an act of a character, defined from the point of view of its 

significance for the course of the action.‖
116

  For example, Propp defined a traditional 

sequence in fairy tales where a villain causes harm to hero, as follows:  characters do not 

heed the warnings of a wiser person and it allows the villain to start acting; the villain 

ultimately get critical information or an object to gain the upper hand (persuasion or use 

of magic); and the character, typically the hero, agrees to the arguments, falls prey to 

magic, or is physically harmed.
117

  This shows how each event functioned toward the 

demise of the hero, a condition of harm.   

Relevance to Ending 

Events are relevant when they contribute to the ending; in other words, the events 

are not random.  All events must continuously move with no breaks toward the final 

outcome.  Aristotle argues that events should only contribute toward the end such that 

removal of any event would dismantle the whole plot, as he says that ―anything the 

presence or absence of which goes unnoticed is no real part of the whole.‖
118

  Hayden 
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White states that ―an event must be more than a singular occurrence, a unique happening.  

It receives its definition from its contribution to the development of a plot.‖
119

  With 

regard to form, Bremond requires succession toward an end where ―all narrative consists 

of discourse which integrates a sequence of events of human interests into the unity of a 

single plot.‖
120

  It is coherent when the narrative is not filled with irrelevant details, and 

not broadcasting the author‘s desired emotions from the audience because it limits the 

audience from filling in the gaps with their own experiences, making them pointless.
121

  

Thus, events must lead toward ending the narrative where a conflict is resolved.  Lietch 

gives an example that shows how each event flows to the end where the last act brings 

about the resolution as follows:   

Lietch example of ―A man tosses and turns, unable to sleep, a mirror breaks. A 

telephone rings‖ is not a narrative because there is no causal or temporal 

relationship among the events. While ―a man has a fight with his boss; he tosses 

and turns that night, unable to sleep.  In the morning, he is still so angry that he 

smashes the mirror while shaving.  His telephone rings; his boss has called to 

apologize‖ is a clear narrative, as there is a transition from a seemly good 

relationship with his boss, to a conflict related events, and to resolution.
122

 

A narrative should be conveyed so that the audience can connect the events of the 

story and not allow them to develop contradictory sequence of events (coherence).
 123

  If 

every event must have a consequence to the story ending and its ultimate meaning, then 

there can be no distractions toward the end state, even if those events are told 

chronologically.  Distractions can confuse the audience and people lose interest quickly 

(even too much detail can be a distraction).
124

  All actions for a solution must work 

toward the valued outcome because as unity of events is from both the causal connection 

binding the several parts of the play, as well as the colliding together and directed to a 

single end, where the end is clearly linked to the beginning as it resolve the conflict and 

provide the meaning of the whole.
125

  Thus, a story is about agents, transitioning from 



 277 

one state to another, told with a linear trajectory of events causally linked together 

without any side distractions.  This criterion and the others described above date back as 

far as Aristotle, who described the plot elements for the proper effect of tragedy more 

than 2,300 years ago, as follows: 

The representation of actions is the plot of the tragedy…, the ordering of the 

incidents…  as representation of action and life, of happiness and 

unhappiness…the longer the story is the more beautiful it will be, so long as it is 

quite clear.  …the plot of a play…must represent it as a unified whole; and its 

various incidents must be so arranged that if any one of them is differently placed 

or taken away the effect of the wholeness will be seriously disrupted.  For if the 

presence or absence of something makes no apparent difference, it is no real part 

of the whole…[Complex actions] should develop out of the very structure of the 

plot, so that they are the inevitable or probable consequence of what has gone 

before, for there is a big difference between what happens as a result of something 

else and what merely happens after it.
126

   

Causes for the Oz Character 

Conflict is the tension between a world out of harmony and the ideal world view 

of the stakeholder.  This narrative element allows the stakeholder to devolve what they 

believe is the root of the problem.  Using the fundamental properties of story, a cause is 

process instigated by an agent with unfavorable intentions that changes the condition of a 

stakeholder from the valued outcome over a series of chronological and related events, 

which takes away something that leads to an actualization of a problem.  To learn the 

cause of an environmental conflict, mediators will need to pay special attention to the 

agents in an event that started the downward progression of the narrative (good to bad 

fortune), the root of a problem.  The mediator should gather events that truly led to a 

problem from a time when there was harmony.  The stakeholder must explain how these 

events are the reason why they face a lack of harmony.  This point of downfall may not 

be clear given the barrage of information spoken by stakeholders.  The mediator will be 
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challenged to find how each agent influenced changes in condition and the order of 

events for all stakeholders, based on interconnecting points of commonality and conflict.  

As various events are explained, the facilitator must test and verify the causal 

relationship.  With environmental cases, scientist may be instrumental in identifying 

these causes.  However, upon deep investigation, a group may realize that stakeholder 

beliefs of the way the world works may not be accurate.  The facilitator must be aware of 

the story trajectory and it should be logical that events are leading to the some perceived 

outcome.  As each event progress, it should become clear how a break with harmony 

within the stakeholder‘s world is plausible, as well as how certain emotional 

consequences can be experienced. Story sequences are determined relevant when a 

sequence 1) changes the condition of only one stakeholder, but has no affect on others, 2) 

helps or hinders stakeholders achieve or not achieve either distinct or common goals, or 

3) is performed by one or more stakeholders in a sequence negatively affects at least one 

other stakeholder.  All discussions that provide no function related in any way to a story 

ending must be filtered out.  It should be noted that the same event may not cause a 

problem for another stakeholder, and perhaps it could have even led to harmony for 

another stakeholder.  The understanding how an event causes physical, social, or 

physiological harm can reveal much about a conflict.    

The causes of the problem for three Oz characters were provided in the story.  

Dorothy was an orphan who felt much joy when she was with her Aunt Em and Uncle 

Henry who adopted her.  Her problem was caused when a cyclone (the agent) whisked 

her away to the Land of Oz, taking away her access to her family.  She was sad away 

from her family and it is tragic because her mistake was that as she was trying to save her 

dog and get into the shelter with her family when she accidentally slipped.  The Cyclone 
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was the agent in the cause, but the sequence of her dog getting away from and her 

slipping after she got the dog allowed her to be caught in the cyclone to be taken to Oz.   

The cause of Scarecrow‘s problem can be analyzed in two ways: literally and 

subconsciously.  Literally is the easiest.  The Scarecrow was created by a farmer (the 

agent) to keep crows from eating his corn.  The farmer made his eyes, ears, and mouth of 

his head first, followed by his body, but the farmer did not add a brain before he put him 

on the pole.  The subconscious cause has a similar beginning.  The Scarecrow is quite 

happy on the pole because he feels important as he was keeping the crows away.  

However, after a while an old crow realizes that the Scarecrow was just filled with straw 

and began to eat the corn.  Other crows saw this and soon all were eating the corn.  The 

Scarecrow was sad because he failed to do good job, but an old crow told him that if he 

only had a brain he would be as good as any man because brains are the only thing worth 

having.  Thus, the old crow‘s (the agent) conversation with the Scarecrow makes him 

realize he has no brain.  The old crow takes away the reality of having a brain.  The first 

sequence has the farmer not putting a brain in the Scarecrow while the other has the 

sequence end with old crow making him realize his lack of a brain.   

The Tin Man, as described above, was tricked by a wicked witch, but that was not 

the entire sequence of events that caused his problem—it is even sadder.  The Tin Man‘s 

soon to be wife had a mother that was lazy (the agent).  She did not want to lose her 

daughter for she would have to work harder after she was gone.  So the mother paid the 

Evil Witch to stop the marriage.  The evil witch enchanted his axe and the woodsman 

chopped of his arm, then legs, then head.  The tinsmith fixed him and the woodsman 

confidently kept on.  Not giving up, the Evil Witch enchanted his axe again, splitting the 

woodsman, now half man and half tin, in two.  The tinsmith fixed him again but the 

woodsman‘s heart was lost.  Not having a heart, the Tin Man did not care for the girl 
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anymore and just went on cutting wood like a machine, alone with no cares for anyone.  

Therefore, the would-be mother-in-law was the agent that acted unfavorably toward the 

Tin Man, where the sequence with the witch was the process that changed his condition.  

The Lion is not discussed as he really did not know why he had no courage other 

than he was born without it (the agent was his own mind). 

Citizens 

The Leon River residents believed they were at risk of an agent coming along and 

taking away something that would cause them to transition from the valued outcome to 

the adverse outcome. Residents outside city limits who own land along the Leon River 

have an enjoyable lifestyle—a country way of life for their family—that they did not 

want to change.  Most were retirees living in their second or vacations homes with cattle 

ranching, farming, and commercial recreation to have a hobby, make additional money, 

save on taxes, and connect to the land.  Landowners of this type are responsible for large 

portions of the Leon River watershed, and the right to choose how they mange the land 

without any unreasonable constraints from regulators is a shared goal.  The valued 

outcome for rural residents was to freely continue the joy they were having on their land 

relaxing with their family.   

Rural residents had the same issues as the other stakeholders, so this example can 

serve for all.  They understood, although not in agreement, the existing problem posed by 

TCEQ was unsound management practices (the agent acting unfavorably toward TCEQ) 

pollutes creeks and puts human health at risk, decreasing land value, prohibiting 

enjoyment of the land, reducing the region‘s attractiveness, limiting productivity, and 

decreasing recreation—no landowner wanted this.  However, the problem for residents 

was that, although the TMDL would address bacteria (the solution for TCEQ discussed in 
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the next subsection), its side effects (invasion of privacy, costs, and loss of liberty) were 

far greater than the health benefits because there was limited evidence of people being 

sick and nothing has changed historically.  In other words, landowners were being forced 

by the TMDL (the agent acting unfavorably toward the resident) to make environmental 

improvements without any definitive human health benefits.  They were troubled about 

having to change how they use their land without being given a reason.  

The TMDL from the stakeholder perspective would impose a new set of 

regulations that would initiate a series of events that would violate their interests and 

transition from the valued outcome to the actualization of the problem.  For 

municipalities, TCEQ would have additional authority to make permitted facilities take 

more steps to reduce bacteria, for example, upgrade treatment plants, which would 

increase utility rates for residents.  Operators like dairy farmers would have to retain 

lawyers to renew their permits in court, with a potential lose putting them out of business.  

This control would set a precedent for control of agricultural livestock.  Ranchers 

believed that TCEQ would initiate new laws regulating large beef cattle operations, 

which are not currently regulated.  Ranchers would have to apply for permits and be 

regulated as dairies, with potentially the same outcome.  Residents who were hobby 

ranchers would then follow as regulation would soon apply to them if they had any 

livestock animals.  Thus, to keep their hobby they would need to hire a lawyer with no 

guarantee that they could keep their hobby.  County officials had the authority to regulate 

septic tanks.  Outside urban areas, all households had septic tanks to treat residential 

wastewater.  Stakeholders feared that the TMDL would force the county to increase 

septic tank requirements.  This would make them have to spend money on a system they 

perceived was working fine and causing no harm to their neighbors.  All these events 

would make them spend money (paying higher utility bills, paying for their hobbies, and 
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investing in their homes) that would not benefit anyone and reduce their disposable 

income.  It could restrict their hobbies, which would harm their ability to relax, recreate, 

and fulfill their retirement dream.      

This discussion gives an example that shows how a sequence of events after the 

passing of the TMDL and enforcing these regulations take away things that ultimately 

leads to unhappiness.  The TMDL had only one threat: the control of livestock animals 

and wastewater treatment facilities (large and small).  The events from implementation of 

the regulation are clear, in succession, related to each other, and all contributing to the 

problem.  What is hard to describe is all the information that was filtered as part of this 

discussion.  It is sort of the parts of film that were cut.  For example, stakeholders talked 

about trash.  Trash had little to do with the TMDL or bacteria in creeks, but it was a big 

concern because it made the area ugly.  They talked about wanting to enjoy wildlife.  The 

TDML had no control over birds, deer, and other wild animals and this conversation was 

irrelevant.  Texas Parks and Wild Life helps to manage wild life management areas to 

encourage land owners to promote habitat for wild life, but this is a separate state agency 

and they have limited authority to regulate.  In general, most residents believed there 

were no human health problems because no one was sick, and because the sequence of 

events after the implementation of TMDL would impose costs, many felt they were 

unfairly forced to forge activities that would meet their interests with no benefits to 

anyone.   

Solution 

As Michelle Gellrich states, ―what inspires aporia [doubt] or provokes doubt also 

set in motion the urge for establishing order.‖
127

  What this means is that when a problem 

exists there is a tension, i.e., conflict, that demands action for resolution.  The aim of this 
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action is to change the human experience from an unwanted state to a desired state, the 

bringing back of the human condition from harm and unhappiness (the problem) to that 

of fulfillment of values and joy (the valued outcome).  This change is called the solution, 

this story element is similar to the cause story element.  They are both elements of 

change, process, and sequence.  They both have agents acting that influence a 

stakeholder.  They both must follow the rules of a good story:  events that are 

transformative, chronological, causal, and relevant.  The difference is that the agent acts 

favorably toward a stakeholder, brings back what was lost, and the sequence of events 

geared is toward the valued outcome and away from the problem.  Thus, the definition of 

the solution is a process enabled by an agent with favorable intentions that change the 

condition of a stakeholder over a series of chronological and related events, which brings 

back (or defends) what was (or could be) missing that either leads to the valued outcome 

or avoids the adverse outcome.   

Agent of Power 

The agent in a public process is an item that has properties that allows 

stakeholders to regain what is missing or to protect it from being taken away.  There is 

usually something (e.g., social instruments, states of being, or objects) that the people 

believe will allow them to regain the valued outcome.  These object or things are needed 

to face and overcome the problem.  This is somewhat related to the hero challenge, where 

the hero has an inner skill that comes out during the challenge, but needs something else 

to expand that skill (e.g., magic, a sword, or device).  Propp identifies this as part of the 

Hero‘s quest to defeat the villain.  He identifies that many Russian fairy tales have a hero 

acquire the use of a magical object that is provided in a variety of ways (e.g., bought, 

given, found, or seized);
128

 which is what Bal denotes as providing the ―power.‖ 
129

  In 
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conflict resolution, these objects revolve around a theme (e.g., understanding, education, 

compassion, investment).          

Intermediate Step 

The agent of power is usually acquired through sequence of events before it can 

be used to solve the problem.  These events follow the story principles, but the 

intermediary step of acquiring the object is what is different.  Going back to the fairy tale, 

the villain usually does something through treachery so the change in condition is fairly 

rapid for the unsuspecting agent, causing the lack of something to occur instantly.  For 

example, the abduction of a bride is instant when the family finds out she is gone when 

all get up in the morning.  This act brings about the simple lack of a bride, but it provokes 

a much longer search for her.  However, the hero has to first gain an object to defeat the 

villain as part of the solution to get her back.  Thus, there is an intermediate step before 

the drastic change of fortune (the rescue).  Propp argues that obtaining the object usually 

requires some kind of journey, but once acquired the hero and villain fight.
 130

  A real 

world example is trying to educate the public about environmental conservation 

(understanding is the theme).  Understanding can be reached by having a program that 

works with kids, holds town hall meetings, issues public television and radio ads, sends 

outs flyers, and other methods that get the word out in.  This may start the inertia of 

understanding, but it may take a while to take effect as human behaviors slowly changes.   

Offensive Acts (Dorothy and EPA) 

Once the object is acquired, it can serve as an offensive weapon or a defense 

weapon, depending if the problem is existing or is in the future.  If the problem exists 

then the object is used to return what was taken, to instigate change and be on the 

offensive.  Thus, the tactics of the solution is a process of amelioration toward the valued 
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outcome.  For the most part, these are initiatives to regain what was lost, the cause of the 

problem.  For Propp, a fairy tale always has a happy ending, so the villain is defeated, 

and the hero is recognized and ascends the throne, although he may face some minor 

obstacles along the way to his throne.
 131

  For example, all of the characters in the Wizard 

of Oz, the solution of the problem was to defeat the Evil Witch and then the Wizard 

would give them what they desired.  The agent to defeat the Witch was given do Dorothy 

by the Good Witch (Dorothy‘s magic shoes and a protective charm placed on Dorothy 

when the Good Witch kissed her), but she did not know this.  The characters travel to the 

Evil Witch‘s castle and along the way they fight the Witch‘s terrible creatures, but they 

eventually get caught by the Winged Monkeys, who severely harm everyone except 

Dorothy because she is protected.  The Witch enslaves Dorothy because the charm and 

shoes does not allow the Witch to kill her.  After Dorothy suffers for a while, the Witch 

eventually plays a trick and finds a way to get one of the shoes.  During the struggle to 

get the shoe back, Dorothy throws a bucket of water on her.  Although Dorothy did not 

realize it, water was the only thing that can kill the Witch.  Dorothy rescues her friends 

and with the help of the Winged Monkeys, who now have to Obey Dorothy, they make it 

back to the Emerald City where the Wizard finds a way to grant them their desires.          

A happy ending is also desired for conflict resolution.  Therefore, a mediator must 

identify the agent (i.e., the theme) of what is needed to resolve an existing problem, for 

example, investment, regulations, education, etc., followed by the steps it would take to 

initiate the plan.  These are the nuts and bolts of a planning, implementation, and follow 

through.  The Leon River had the pretext of physical harm, which could be inferred from 

to the rule itself.  Based on a 1986 lake study by EPA, a concentration of 126 E. coli 

orgs/100 mL would result in swimming-association gastroenteritis rates of 8 swimmers 

out of 1000.
132

  Thus, in theory, there should be some people contracting waterborne 
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diseases in the region.  In fact, the bacteria concentration were much higher than the rule, 

one creek had a geometric mean as high as 2,000 E. coli orgs/100 mL in 2002, which 

should have resulted in as high as 19 swimmers with gastroenteritis.   

Assuming that this study was applicable to the region, the problem from TCEQ‘s 

perspective was that people were suffering physically.  In addition, TCEQ had received 

indication that EPA would increase their federal enforcement of active federal water 

quality permits, could impose fines, take over the permitting process, and lawsuits could 

happen, as EPA was ―placed under court order, or agreed in a consent decree, to establish 

TMDLs if a state failed to do so within a prescribed schedule‖
133

  The solution was to 

implement a TMDL.  The plan was to hire a consultant to develop a TMDL.  The 

consultant would build a model, collect data, and work with stakeholders to set the 

reduction of bacteria loads needed to be compliant.  After the TMDL was approved by 

the TCEQ and EPA, the state would work with the community to develop an 

implementation plan.  Once approved, the community would be eligible for technical and 

financial assistance.  The TCEQ would continue to collect data, monitor improvements, 

and make adjustment as needed until water quality improved.  In summary, the TCEQ 

was trying to stop swimmers from getting sick by establishing a stakeholder-supported 

TMDL and by providing long term financial support.  This plan failed when seeking 

stakeholder support. 

Defensive Acts (The Wizard of Oz and Local Stakeholders) 

The second type of solution is a defensive stance used to protect something from 

being taken, a process that avoids the deterioration from the valued outcome.  In this case 

the problem is a risk of the actualization of the adverse outcome and the agent is used as a 

shield.  This process follows all the same rules as with the offensive strategy; however, 
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unlike the offensive solution, which seeks to change the effects of the cause after it has 

occurred, the goal for the defensive solution is to counter the cause before or as it occurs 

to stop change from happening.  It is a preemptive move that we can exemplify with two 

Oz character.   

Dorothy and her friends were all suffering some form of harm; however, the 

Wizard and the Evil Witch were acting proactively working to avoid harm.  Both had 

control of great areas of the Land and were comfortably in power.  The Wizard was the 

great ruler of the Emerald City where no one saw him, citizens obeyed him, and all were 

happy.  He actually lacked real magic to defend himself, for he was just a normal man 

who made everyone believe he was great wizard with circus tricks, a reason no one saw 

him.  These tricks made all the citizens believe, including the Witch, that he was 

powerful.  This worked and they stayed away.  Although he was content in his kingdom, 

he feared that this could all come to an end if the Evil Witch attacked him or discovered 

him.  To avoid this potential problem, his solution was to have Dorothy and her friends 

defeat the Evil Witch to finally get rid of the cause of his potential demise.  They killed 

the Evil Witch and so he was saved.  However, his story takes a twist.  Dorothy finds out 

he is a fake and they threaten to reveal him.  To avoid being given up to his subjects, his 

solution was to actually provide what was missing to all the characters.  He cleverly puts 

a pin and needles instead of straw in the Scarecrow‘s head for his brain; he cut a hole in 

the Tin Man and placed a beautiful stuffed heart made of silk and sawdust; he made the 

Lion drink a liquid to put courage inside him; and tried to take Dorothy home in a 

balloon.  Thus, the Wizard avoided being routed out because he gave them what they 

desired.   

The Evil Witch was threatened by Dorothy and her friends when they entered her 

land, which put her dominance at risk.  Her solution was to kill them.  She sends different 
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kinds of monsters and she ultimately defeats all except Dorothy, who ultimately defeats 

her.  The Evil Witch failed to stop the process of deterioration when Dorothy splashed 

water on her.  These two characters, one succeeding and one failing, show that each put a 

solution into motion to avoid a process of deterioration toward the adverse outcome.  

They each used other characters as agents, but only one succeeded in stopping the cause 

of a future problem.  This possibility for failure is critical and will be discussed later with 

plots.       

The Leon River is an interesting case because there was no harm and people were 

already involved in activities to protect the land.  No documentable health cases of 

physical harm from bacteria as stipulated by the rule was ever presented by TCEQ to 

stakeholders (an analysis was done in the WPP which could not support that spikes in 

waterborne illnesses could be attributed to spikes in bacteria in nearby creeks).
134

  In 

addition, many stakeholders had lived in the area for generations and never had 

experienced any problems related to poor water quality.  Landowners who manage 

livestock or wild game or who farm the land recognize that agricultural activities may 

contribute bacteria or nutrient loads; therefore, most landowners already implement 

various measures to mitigate potential impacts to the environment, not only as a good 

business practice but because landowners do not wish to pollute their own land.
135

  They 

were actually insulted because the whole process publically insulted them for presumably 

doing a poor job.   

For these reasons, stakeholders believed the TMDL, or any mandatory regulation,  

was like the Evil Witch to the Wizard of Oz.  Regulations would cause future problems if 

implemented because it would take away their freedom and impose an unfair financial 

burden.  The solution was to stop any mandatory regulations from getting approved.  

Stakeholder began when they participated in the TMDL and tried to discredit the validity 
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of the TMDL (See Chapter 3 on Science for a discussion on these two items).
136

  A group 

of stakeholders got together while the TMDL was under development and submitted a 

grant to TSSWCB to initiate another public process that would have greater public 

involvement.  This turned into the WPP process.  As discussed in Chapter 3, this process 

was designed to improve the environment, but in a way that would not harm stakeholder 

interests.  Stakeholder participated throughout the WPP process and produced a 

document that has sufficient bacteria load reduction to meet water quality standards.  

Thus, the TCEQ would have its problem resolved and stakeholder avoided a problem.       

Obstacle 

An agent that gives resistance to a stakeholder in achieving the valued outcome 

either directly or indirectly is considered an obstacle.  Obstacles can have the same 

characteristics of the agents involved in a cause (human, natural, subconscious, societal, 

or any entity that influences the change).  However, unlike the cause that typically has 

very few agents inflicting harm on an agent, obstacles can be many, existed before the 

problem, and may exist after the problem is solved.  Bal argues, the main difference from 

a cause is that obstacle acts against a process of change rather than against an agent 

directly.
137

  The obstacle is the resistance in the acts of the hero to solve a problem; they 

cannot bring about a problem themselves, nor may obstacles even act independently to 

harm the hero like the villain.  Thus, obstacles oppose progress toward the valued 

outcome.  These obstacles once in place have to be stopped, avoided, or minimized one at 

a time; however, their defeat does not mean that the problem has gone away.  Typical 

story obstacles could be the villain‘s men, castle, impenetrable land, etc., that do not 

harm the hero until the hero directly engages them along the way to obtain a needed 

object.  Thus, an obstacle is an ever present agent that does not initiate or is insufficient 
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to cause a problem, but applies resistance to the solution, which has to be overcome, 

avoided, or minimized before a problem can be totally solved.    

Monsters and Wolves 

In fairy tales, characters typically face many ever present agents that that work 

against them, but they are always defeated in the end.  Propp identifies many lesser 

characters that work against the hero in his quest to save a princess (e.g., lesser 

dragons).
138

  They take away his magic items, chase him, and mislead him.  The Oz 

characters first faced various natural obstacles along the way to the Emerald City, such 

ranging rivers, gulfs in the road, great beasts, scary forest, and poisonous flowers.  One 

the way to the fight the Evil Witch they faced Evil Witch‘s monsters: a pack of wolves, 

hundreds of crows, and thousands of bees, which were all killed.  The local enslaved 

people were also used and the Lion scared them away, but they were still alive (avoided).  

A tribe of winged monkeys were also enslaved by the Witch and they were the ones that 

captured Dorothy and her friends and brought them to the Witch.  Both the local people 

and winged monkeys were there before Dorothy arrived and after the Evil Witch was 

defeated (the people and the monkeys actually became resources, discussed in the next 

subsection).  These creatures did not cause Dorothy‘s problem (that was the cyclone), but 

they made defeating the Witch difficult.   

Regulations 

The distinction in conflict resolution may not be so clear because the cause and 

the obstacle can be confused.  The way they can be distinguished for conflict resolution is 

that obstacles are almost always abstract and always present, while the cause should be 

discrete and an event.  For example, the Leon River TMDL is what caused the problem 

for stakeholders.  This would have been a distinct legal document approved by TCEQ 
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and EPA at board meetings that could have been used in court by legal council to protest 

a permit.  However, there are all kinds ―regulations‖ that dictate how we live that are 

always present as obstacles toward total freedom (no need to get into political philosophy 

such as Hobbs and Roseau to debate the need, but it is unlikely we are going to get rid of 

the rule of law).  Other obstacles are items such as political will, education, culture, and 

other things that make change difficult.   

The Leon River stakeholders were slowed down or stopped by obstacles beyond 

their control, where there is little that anyone can do to stop it or things that would be so 

difficult it would take efforts by the entire population.  For example, livestock businesses 

are currently facing higher costs of production with prices staying relatively the same.  

Thus, a cost that would not benefit any production would be seen as an obstacle.  

Technical abilities would also make following new regulations difficult, as many 

ranchers do not have permanent staff outside of their family to support their ranching 

operations.  Some residents were on fixed incomes making it difficult to pay higher 

utility bills.  Lack of knowledge with absentee owners is not likely to induce land 

management changes without them first becoming engaged in the community.  Bacterial 

DNA source tracking shows that between 41 and 54 percent of bacteria sources originate 

from wildlife or invasive species (e.g., avian species, mammals, and feral hogs), which 

also makes addressing bacteria pollutants a challenge, as well as the lack of evidence of 

human health consequences.  These were just a few of the obstacles against implementing 

any efforts to reduce bacteria load in the Leon River; in fact, these could be obstacles 

against any community effort to improve quality of life.   

This story element is simple yet it can be confused with the cause.  Mediators will 

have to pay attention to distinguish issues that were present before the conflict and were 

not individually the factor of a problem.  That is not to say that an obstacle could not 
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escalate to become a problem, but there was likely something that caused it to escalate.  

The main point is to look at the period of effect and discrete influence on change in a 

stakeholder.  If the period is short, not present before, and at one event it can be shown to 

change the condition of stakeholder, then it is a cause.  If the agent is in effect long before 

a problem occurred and likely exists long after a solution, and does not come into play 

until there are actions to solve a problem, then it is an obstacle.  There is also likely to be 

few discrete events that cause a problem and many abstract forces that are obstacles.  

Thus, an obstacle is similar to a cause, but it is a weak agent (usually many) that cannot 

act alone to cause a problem, but because they apply resistance to positive change and are 

always present they have to be addressed to begin to solve the problem.  

Resources 

Many good stories have a hero, but often there is a side kick, helpers, or aids.  

These forms of assistance to the hero are the exact opposite of the obstacles: rather than 

provide resistance they provide support.  Thus, they do not have to be defeated, but 

actually help to solve the problem and address obstacles.  Therefore, a resource is an 

agent that cannot act alone to solve a problem, but because it applies support to positive 

change and is always present, it makes addressing the problem easier.  In a story, they 

help in defeating the villain and any agents making the hero‘s journey, fight, or quest 

difficult.  Propp describes that a hero acquires the use of a magical agent with a helper 

and various characters that place themselves at the disposal of the hero during the battle 

with the villain.
139

  Bal points out that these helpers are not as powerful as the hero and 

can only provide limited aid and cannot bring about the solution on their own.
140

  They 

simply enhance the process of change and make it easier to solve the problem.   
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Dorothy’s Friends 

Dorothy had a great journey in her quest to get home and as a little orphan girl she 

could not have done it without help. Along the way the three Oz characters join her and 

they help her as well as each other, they provided the sustained help she needed. Many 

wonderful creatures and good witches provide brief moments of help.  For example, the 

Munchkin people gave Dorothy her magic shoes and put her on the yellow brick road; a 

great stork helped the Scarecrow get off a stick in the middle of the river; the Lion was 

carried out of the poppy fields by field mice, and they were all helped by various people 

living in the Land of Oz.  The Winged Monkeys were the only characters that were both 

obstacles and resources.  The reason is that they were controlled by a golden cap and they 

had to give three wished to who ever owned it.  The Evil Witch had it at first, so that is 

how she made them become an obstacle for Dorothy and her friends.  After the Witch 

was defeated, Dorothy happens to find the cap.  They then try to return to the Emerald 

city, but get lost.  So they ask for the field mice to help them. The Queen of the Field 

Mice tells them how to use the golden cap and Dorothy uses the Winged Monkeys to get 

back to the Emerald City.  All of these moments are resources because they did not solve 

the problem directly, but only helped them get out of a little trouble.  They were all 

permanent fixtures before Dorothy came and will remain after Dorothy leaves.  All of 

them played their supporting role and went on with their lives, always available to be 

called upon when needed. 

Neighbors 

The Leon River stakeholders saw various resources to help them achieve their 

goal of avoiding the TMDL and improving water quality at the same time.  The WPP was 

seen as the solution because it would show that stakeholders were willing to put together 

a plan to improve water quality that did not require new regulations.  The WPP 
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highlighted various obstacles; however, stakeholder also identified many trends that 

would make their efforts easier.  First, current agricultural produces were shutting down 

as family farms are not being taken over by children, as well as it is proving to be more 

profitable to develop the land than to farm it.  The reason is that as land is take out of 

production, grasses and shrubs grow back reducing bacteria runoff from the land, which 

adds less bacteria since there are no large animals, leaving only wild animals.  Second, 

there are federal programs for financial through the Department of Agriculture, 

TSSWCB, EPA, and other federal grants that support activities to improve agricultural 

operations, municipal infrastructure, and wild life management.  Third, there are 

numerous association, trade organizations, networking opportunities, and even neighbors 

to support the region technically and in other ways for stakeholder to learn about 

reducing bacteria.  Fourth, there is centuries of knowledge in farming, so there is a long 

wealth of knowledge that can brought to bear to support any efforts in the region.  There 

are several research institutes in the area that support new technologies and methods to 

improve ranching the can be used to address bacteria.  Lastly, the citizens themselves 

have a strong pride and history in the area and they want to keep it beautiful.  There is a 

strong will to do the right thing and protect the land and water. So there is already a 

culture of conservation. 

The resource can also be confused with the solution.  But again, mediators need 

only look at the period and the events.  A solution is a plan that describes a series of 

events that will happen to solve the problem.  The resources are agents that support it.  

For example, the WPP called a number of activities that will cost millions.  The resources 

are agents that provide some matching funds or other assistance that will make the project 

happen.  Therefore, the WPP outlined the actual projects for a solution, while the grants 

are resources to make the solution happen.  All of these resources: agricultural trends, 
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funds, knowledge, networks, and culture are all present before the problem was created 

and will likely always be available.  Stakeholders do not necessarily have to use any of 

them and would not be hurt if they don‘t—their job will be just a little more difficult if 

they don‘t.   

NARRATIVE PLOTS 

This section presents a method of effectively, completely, and equally gathering 

stories that exemplify stakeholder lives and form the basis for informed decision making.  

Having an easy to follow framework will give mediators and facilitators an extra lens to 

filter, organize, and report information to understand interests, avoid gridlock, and reach 

agreements.  This framework is important because during mediation processes or 

interviews understanding the complexity of peoples‘ interests may prove difficult as they 

are often intertwined.  Many statements will mix and match actions, desires, avoidances 

with one statement indicating many meanings, beliefs, and values.  Stakeholders will not 

know what to say about themselves and how events portray different social/cultural 

meanings. If a mediator can work through these problems and help stakeholders articulate 

their own interests, and if reports reflect this information, then there is a higher likelihood 

that stakeholders will trust the process and support a policy.  It will be supported because 

they can verify that their interests have been heard through the report and what is being 

reported at meetings, as well as verifying agreements don‘t adversely affect other 

stakeholders.   

Three narrative theories on plot were integrated to develop the primary plots 

related to conflict resolution that help explain the configuration of multiparty disputes.  

The foundation is based on Aristotle‘s basic plot, Bremond‘s dichotomous elementary 

sequences, and Todorov‘s five narrative stages.  They are integrated to give a sense of 
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equilibrium over time that can be linked to scientific graphs.  All three of these theories 

have characters that progress from one state to another over time, described through 

sequences of choices, processes, and results.  The foundation is based on Aristotle‘s 

beginning, middle and end, which, when combined with the Bremond‘s indictors of when 

these temporal elements are signified, tells us that a narrative is a process of possible 

realization of states from choices made.  Bremond‘s functions (possibility, process, and 

outcome) open the story into two different directions, which gives a moment of freedom 

and choice of act, knowing the process initiated may not always succeed, leading to 

different kinds of plots (tragedy, comedy, romance, etc.).  This temporal reality of choice, 

where the results are not only based on the decision to act or not act, but also on the many 

elements that can lead to success or failure, is appropriate for the reality of the conflict 

resolution for it has these kinds of choices and no matter how well devised a plan can be 

it can surely succeed or fail.  Todorov‘s stages provide a sense of self assessment and 

whether conditions are in equilibrium or disrupted (harmony or chaos).   

The first four subsections of this section explain this transition from Aristotle‘s 

simple plot to the primary plots for multiparty conflict resolution.  The last subsection 

uses the framework with the Leon River case to demonstrate an actual narrative link to a 

scientific graph used in a real public process. This link is important because facilitators 

should help stakeholders scientifically understand the situation they face (the problem 

and its causes) and the actions (solutions) to attain their desires (valued outcome), but not 

to seek consensus on shared desires and actions (collective goals).  This understanding 

requires that stakeholders have their own decision-making metrics linked to their interests 

so they can take decision on issues that matter to them.  It is not possible to measure 

interests, but as discussed above, it possible to use a proxy that can be positively 

correlated to an interest.  A proxy is usually an x-y plot, which can have values that 
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increase or decrease in x and y, a well as express time.  The narrative framework, because 

it has positive and negative emotions, perceptions of harm, and a sense of time, can be 

mentally linked to the scientific graph.  This relation allows a stakeholder to relatively 

compare how much better or worse off he or she is when comparing alternatives just by 

looking for relative increases.  For example, increasing values of bacteria over time 

indicate that people who wish to swim will be worse off because they are more likely to 

have higher incidences of gastroenteritis 

Aristotle’s Simple Plot 

Plot is the structure for how these seven story elements are configured so that they 

can be used to create a narrative and to map interests to scientific graphs.  Plot is the 

fundamental narrative framework that can provide meaning and structure to help 

understand interests.  The fundamental story properties described above are the 

components of a narrative, a basket of ingredients.  In narratives, plot (Aristotle‘s mythos) 

is a structure that can be used to arrange the story elements so a narrative can be 

recognized, for example, tragedy, comedy, romance, etc. (not to be confused with a x-

axis y-axis scientific plot).  Thus, plot is the recipe that produces a narrative from events, 

a configuration of elements needed to give the meaning of the story through the 

expression of choices, actions, and results.  Plot is what allows, according to Ricoeur, 

scattered, yet ―meaningful,‖ events to be grasped together into significant wholes.
 141

  As 

Foster argues, it is not enough for a story to only keep our attention because we only want 

to know ―what happened next,‖ a chronological focus only, but we seek to understand 

casualty or ―why?,‖ a causal focus, if not then ―it is the lowest and simplest of literary 

organisms.‖
142

  He gives an often quoted example to show the difference as follows: 

A story [is] a narrative of events arranged in their time-sequence.  A plot is also a 

narrative of events, the emphasis falling on causality. ‗The king died and then the 
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queen dies‘ is a story.  ‗The king died, and then the queen died of grief‘ is a plot.  

The time-sequence is preserved, but the sense of causality overshadows it.
143

 

Therefore, ―the events must be not only registered within the chronological 

framework of their original occurrence but narrated as well, that is to say, revealed as 

possessing a structure, an order of meaning, which they do not possess as mere 

sequence.‖
144

  This is because a recount of any sequence of events does not necessarily 

assert whether someone‘s interests were or were not met, a happy or sad ending, but 

rather what is needed is a judgment justified through a poetic trooping of facts so as to 

give them a culturally understandable outcome that fits into a particular story-form.
145

  

Thus, a plot is what takes the story elements and give them their meaning so that people 

can grasp emotions related to a seemingly simple set of events.  It accomplishes an 

emotional effect with a particular end and it is defined by a particular structure among the 

type of events, processes, and conditions.
146

   

To understand a stakeholder‘s story, the events conveyed during a meeting needs 

to be understood through a structure that characterizes particular events as pertaining to a 

specific plot, a sad or happy story.
147

  Although some scholars have concerns with the 

term ―plot,‖ as it is often associated with other theories and meanings,
148

 it can form a 

structure needed to guide mediators in gathering information during real-time public 

meetings.  This dissertation argues that plot can be used a structural guide.  Aristotle has 

already established that a tragic plot has a beginning, middle, and end where the events 

must be chronological, relevant, and related (see previous subsection).
149

  However, the 

same sequence of real events can form different plots when ―told‖ differently, as no set of 

real events is intrinsically ―tragic‖ or ―comic.‖
150

  This notion that the same events mean 

different things to different people is common in environmental conflicts, thus for 

mediators to draw a distinction a simple model for conflict resolution will need a few 
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more layers.  Others, such as Roe‘s, who used Aristotle‘s beginning, middle, and ending, 

have added other story elements, but often this is not sufficient to replicate the 

―narratives‖ produced in the policy literature (See Figure 8a).  To improve on this 

deficiency, I have modified Bremond‘s elementary sequences and coupled them to seven 

narrative elements to form a guide for what to listen for and how to organize stakeholder 

statements.   

Bremond’s Elementary Sequence of Choice and Failure 

This dissertation argues that Bremond‘s elementary sequence with it options for 

choice and failure can be integrated with the narrative elements to form two elementary 

plots appropriate for understanding interests.  Aristotle argues that ―character is that 

which reveals personal choice, the kinds of things a man chooses or rejects…thus there is 

no revelation of character in speeches in which the speaker shows no preference or 

aversion whatever.‖ 
151

  Bremond‘s elementary sequence has three states that correspond 

to Aristotle‘s beginning, middle, and end, and operationally adds this element of choice.  

The simplest succession of events is a progression of one choice over two processes, each 

process having two results (see Figure 8b).  Bremond denotes it the elementary sequence: 

the beginning is a state of virtuality where a process to be carried out or foreseen is 

defined based on a state of conflict which requires a decision to act or not to obtain a 

goal, the middle is the actualization where events actually take place to carry out the 

choices to resolve the state of virtuality (events can also fail to be implemented), and 

finally the conclusion that describes the attained or not attained results of the process (see 

Figure 8b).
152

   

Within this elementary sequence, Bremond believes there are either sequences of 

amelioration (begins with a status that is out of harmony with world, such as a lack of a 
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wife, and progresses to a good state, finding a wife) or of degradation (starts from a good 

state, having life, and then ending it a bad state, death).
153

  It is what creates the two 

elementary plots that are common: an amelioration to obtain plot (existing harm) and an 

avoidance of degradation plot (future harm).  The plot for someone who has existing 

harm and seeks amelioration is in Figure 8c.  Someone who is at risk of harm and seeks 

avoidance of degradation is illustrated in Figure 8d.  Both plots show a process to achieve 

respective goals.  

These trajectories fit perfectly with conflict resolution and it is consistent with the 

Leon River case.  A major finding is that parties in environmental conflicts tend to have 

these two types of elementary plots: one party is suffering and seeks to be better off (an 

amelioration to obtain plot) while another party is content and seeks to avoid changes that 

would put them at risk of suffering (an avoidance of degradation plot).  For example, the 

TCEQ had a classified waterbody not in compliance with Clean Water Act, which put the 

state in violation of federal laws and resulted in increased federal oversight, increased 

fines, and lawsuits (a plot for existing harm).  This was the reason they were seeking to 

implement a TMDL, a plan to improve water quality.  On the other hand, stakeholders 

felt there was no environmental problem, and felt the TMDL put their properties rights at 

risk and put an unjustified financial burden on their livelihoods (a plot of potential harm).  

Therefore, the conflict was the TCEQ was seeking to implement the TMDL and the 

stakeholders were not.  The real issues was that the TMDL policy outcomes did not 

reflect the interests of stakeholders, because it was not that stakeholder opposed 

improving water quality, which they strongly support, but rather they opposed the cost 

they would bear with little personal benefit (the WWP succeeded because it addressed 

this concern).  This example shows that these two elementary plots can describe a typical 
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environmental conflict, and a simple narrative framework can be used to understand 

interests to produce a plan that reflects stakeholder interests.  

The final step is to integrate the narrative elements into these two elementary 

plots to understand interests.  Figure 9 is a matrix representation of Bremond‘s 

elementary plots, based on Figure 8 c and 8d, and how it can be integrated with some of 

the narrative elements.  His state of virtuality corresponds to the problem and cause and 

whether harm exists or at risk of occurring.  Stakeholders are either suffering or at risk of 

suffering in this virtuality and these two states dictate a deterioration expected and 

amelioration to obtain.  Regardless of whether a character is currently suffering or at risk 

of suffering, a sequence may have the presence or absence of a process to attain a goal.  If 

a process is present, either amelioration or deterioration, it coincides with the solution 

(obstacles and resources are part of this relation).  Finally, unlike a fairy tale that always 

ends well, Bremond‘s sequence allows a process to be successful or unsuccessful, paths 

that are very likely in the real world.  As a result, the sequence possibilities are composed 

of the permutation of the following options: a degradation or amelioration process, 

presence or absence of acts, and, if a process is present, successful or unsuccessful acts.  

However, regardless of the pattern, there are only two possible story outcomes that 

correspond to four of Bremond‘s conclusions as follows: a valued outcome achieved 

(degradation avoided or amelioration obtained) or the adverse outcome is achieved 

(degradation not avoided or amelioration not obtained).  This structure, made by 

applying the narrative elements to his elementary sequence, allows two plots commonly 

found in environmental conflict to start the structural description using the seven story 

elements.  
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Todorov’s Five Basic Stages 

This subsection integrates the final narrative theory that corresponds to states and 

processes to form the two dichotomous plots of conflict resolution.  The final narrative 

theory is based on Todorov‘s five basic stages of narrative: 1) a state of equilibrium at the 

outset, 2) a disruption of the equilibrium of some action, 3) a recognition that there has 

been a disruption, 4) an attempt to repair the disruption, and 5) a reinstatement of the 

initial equilibrium.
154

  Figure 10 is flow chart that presents the overlap of Todorov‘s five 

steps, Bremond‘s two elementary plots, and the narrative story elements used in this 

discussion.  The goal is to demonstrate the integration of process, state, and choice.  Note 

the color pattern: the darker, the more unhappiness or chaos.  This subsection is the 

theoretical discussion with a concrete example provided in the next subsection. 

State of Virtuality  

The beginning of a story, a state of virtuality, is the starting of both of the plot 

sequences.  It is basically is where the character/stakeholder perceives the type of 

situation they face and what they need to do.  Bremond describes the state of virtuality as 

the first phase of a process that ―opens the process in the form of an act to be carried out 

or of an event which is foreseen.‖  It coincides with the first three of Todorov‘s five 

steps, which describe the initial state of equilibrium (i.e., harmony), followed by the 

disruption of harmony and a recognition of chaos.  Harmony and chaos are states of the 

human experience.  Harmony is associated with ideas discussed previously with the 

valued outcome, harmony models of conflict resolution, etc. and chaos is the opposite, 

the adverse outcome (e.g., unsatisfied citizens, damaged environment, unproductive lives, 

and harm of a stakeholder‘s interests).  The idea is simply that harmony is when people 

have positive emotions (joy) and chaos is when they have negative emotions (sadness and 

anger).  The narrative elements of valued outcome, problem and cause provide this 
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information.  These narrative elements assess what has occurred in the past, what is their 

current status, how does that status compare to their desires, and what actions need be 

taken as a result of the difference in current and desired situations.  This is the left part of 

the flow chart.  

The narrative phase begins by first understanding the human experience and how 

a sequence of events caused a problem.  The double lined polygon on Figure 10 is where 

it begins.  The key to this part of the narrative is to gather information on events from the 

stakeholder‘s perspective that are truly causes and asses the state of equilibrium based on 

the valued outcome.  The valued outcomes is a perpetual human experience linked to 

accepted, clear, and uncontested values that evoke joyous emotions where there is no 

desire for further action to improve the state of the world, a world that unanimously 

should not be denied.  Information must be gathered on events related to agents with 

unfavorable intentions taking something from a stakeholder that starts a process of 

change from the valued outcome (a joyous state) to the problem, where events have a 

linear trajectory, are causally linked together, have no side distraction, and all contribute 

to the problem.  These events lead to the present time and a new equilibrium for the status 

of the stakeholder.  It is important to determine the direction of how a situation has been 

changing in the past from the valued outcome to the problem. The goal is to determine 

the ideal world and what trajectory the story will take (flat, downward, or up).  This lets 

you know if a situation will become positive or negative if the forces acting in the 

situation (e.g., policies) remains the same or if something needs to be done to improve a 

situation.  Anecdotes of their situation over time are important to determine this 

trajectory.  The idea is to understand the development of the problem.  This sets the stage 

for how the stakeholder perceives the world based on where they want to be.  In other 

words, is the situation truly good or bad, which direction has the situation been going.  
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For example, there once was a happy kingdom with a wonderful king and princess, when 

all of a sudden a dragon comes along and takes away the princes leaving the kingdom 

without a future queen.   

The causes lead to a state of equilibrium where the problem has to be assessed.  

Recall, the problem, caused by an agent with unfavorable intentions, is when something 

is lacking or insufficient that violates a human value, which results in physical or 

emotional harm beyond a tolerable threshold.  This is the point at which the plot is 

established, in other words, which direction do they want or not want the situation to turn.  

It is when stakeholders experience some level of unhappiness (dissatisfaction, pain, 

sadness, or other unwanted emotions) as a result of chaos: disorder between stakeholders‘ 

desire and their current situation.  If the condition is of existing harm and unhappiness 

then it is a plot of amelioration to obtain (the upper hexagon).  The other type of problem 

is when there is a future event that would bring about unwanted change, which poses a 

risk to a stakeholder‘s harmony and degradation expected, a plot of degradation to avoid 

(lower hexagon).  The stakeholder may not be experiencing much harm and could be said 

to be happy; however, the actualization of the problem occurs in the future and something 

has to be done to avoid it.  For example, the chamber made of the princess can tend to her 

in the morning and realize she is missing and tells the King, all soon realize she is 

missing. 

A problem typically needs resolution once it is recognized.  It is recognized when 

a threshold of harm has been reached.  This problem may or may not lead to an attempt to 

resolve the chaos by implementing a process to stop unhappiness or a downward trend 

ultimately leading to unhappiness.  The problem requires two kinds of actions to be taken 

for resolution.  First, when someone is in a state of chaos they need to decide to 

implement a process to obtain amelioration to get relief from existing harm (the upper 
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rhombus).  Second, when someone is in harmony they need to determine if they have the 

ability to avoid degradation due to a future event to avoid the risk of harm (lower 

rhombus).  For example, the missing princess turns into a real problem when someone 

notices evidence that a dragon took her and she is not coming back until someone does 

something—the king must now decide what to do: let his daughter suffer or call for his 

champion knight. 

Actualization 

The middle part of the story is where the presence or absence of a process to solve 

or avoid a problem is actualized.  It is where actions are attempted to repair the disruption 

of equilibrium between current or future condition and the valued outcome or where 

actions occur to disrupt this equilibrium.  The presence of resolution process can be 

defined by the solution narrative element.  It is a process enabled by an agent with 

favorable intentions that changes the condition of a stakeholder over a series of 

chronological and related events, which brings back (or defends) what was (or could be) 

missing that leads to the valued outcome (or avoids the adverse outcome).  When a 

problem is exists, the solution is a sequence of events, if completed, is needed to 

overcome a future that is destined to stay out of harmony.  Future problems require a 

sequence of events aimed at stopping an event from occurring to keep the future in 

harmony.  Understanding why a stakeholder takes on a solution is understood by first 

knowing what happens if they don‘t proceed and by also knowing what happens if they 

do proceed (i.e., the consequences and benefits of actions).  The stakeholder‘s position 

can be understood based on whether a move is either direction makes her/him better or 

worse off.  If a stakeholder sees the solution and is willing to accept it, such as any hero 

would, there are steps that must be taken to succeed.  If a stakeholder chooses not to take 
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action, then fate is all that is left.  The choices in the state of virtuality leave four 

alternatives: a concerted effort to address chaos (process of amelioration), no effort to 

address chaos (no process of amelioration), lack of ability to avoid degradation (process 

of degradation), and avoidance of degradation (no process of degradation).  Obstacles are 

ever present agents insufficient to cause a problem, but they apply resistance to the 

solution, which has to be addressed before a problem can be totally solved.  Resources 

are ever present agents that cannot act alone to solve a problem, but because they apply 

support to positive change and are always present they make addressing the problem 

easier.     

The process of amelioration is a solution to resolve an existing problem (top 

rectangle).  It is a process seeking to progress from a state of chaos to harmony as a result 

of a sequence of events.  It is an offensive move to regain what was lost.  As described 

above, somewhere in this process, the acquisition of an object is required, which gives a 

stakeholder power, will, skill, or knowledge to amplify their given endowment of the 

same.  If the solution is effective, then amelioration is obtained (a trajectory toward the 

valued outcome), else amelioration is not obtained and the situation is not improved—

sadness and anger continue, a state of chaos and harm, an adverse outcome.  Sticking to 

the hero story, the solution is to get the magic sword, defeat the dragon, and bring the 

princess safely home.  Depending on the hero, he may or may not succeed.     

Not putting a solution into place continues the adverse outcome as there is no 

process of amelioration (second rectangle).  In this condition a stakeholder is currently 

suffering and needs resolution.  The choice to not put in place a process to resolve an 

existing problem automatically keeps a condition of harm from changing.  Therefore, 

because there is no process in place, amelioration is not obtained.  In this case, the 

problem continues and the trajectory does not deviate from the adverse outcome.  
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Sadness and anger are likely to continue.  Mediators need to as stakeholder if they believe 

that there is anything they can do.  In a public process, if stakeholders feel that the 

process has no effect they may choose to not participate. This could lead to 

circumventing the process, pursuing adversarial processes discussed in Chapter 2, or 

giving up.  An example would be that the king feels rescuing the princess would put the 

kingdom in jeopardy from retaliation of the dragon, so he sacrifices his daughter for the 

better good, although he loses his daughter.   

A process of degradation is when stakeholders do not have the ability to stop an 

event from occurring that would plunge them into a state of harm (third rectangle).  There 

is no solution in place.  Stakeholders are not in a state of suffering, but they foresee chaos 

looming and can only wait to see if the adverse outcome comes true.  They wait for the 

sequence of events to take place to determine if their condition truly changes.  If it does, 

then degradation is produced and there is a trajectory toward the adverse outcome.  A 

degradation process that fails leaves the stakeholder unaffected and remaining in 

harmony with a desired condition (valued outcome).  A scenario like this would be like a 

kingdom aware of a dragon that is stealing princesses and afraid they will be next, but 

have no hero to save them, and can only hope someone else defeats the dragon.  If the 

dragon is defeated, then their worries are over, but if the dragon remains on the loose, 

then their fears will continue.  Both of these examples, while fairy tales, are actual themes 

in the real world.  This case requires mediators to understand eminent threats and how 

well prepared stakeholders are in addressing it.  For example, when a new regulation is 

about to be enacted, do stakeholders understand the legal implications, do they have 

financial resources to act, and are there people who can dedicate time?  If they answer no, 

they may have to wait to evaluate its enforcement, knowing they are powerless to stop the 

legislation.  
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The final alternative is when stakeholders can stop a future event from happening, 

an avoidance of degradation (fourth rectangle).  This is a defensive solution.  It seeks to 

stop something from being taken away (e.g., freedom).  The solution could be said to be a 

process, but for the plot it is cancelation of the process of degradation leaving no change 

in the current condition, thus the avoidance of a process that would achieve degradation.  

The result is a continuance of harmony (joy).  For example, a kingdom can put up 

defenses to protect their princess and kill the dragon during the attempt to take the 

princess.  If they succeed then they had the ability to avoid degradation.  Thus, the 

princess is never missing.  In the real world, this would be similar to what the TMDL 

stakeholders did: they stopped the TMDL from being implemented to avoid their liberties 

from being violated. 

Attained Results 

Attained results are based on Bremond‘s sate of closure, which has two pairs of 

process outcomes: obtain or not obtain amelioration or avoid or not avoid degradation.  

The attainment of results (the story ending) may not meet the desires of some 

stakeholders because a process may not have been initiated to invoke change, and even if 

a process is initiated it may not be successful.  In other words, there are no guarantees in 

the real world that any plan can succeed; therefore, to truly understand an interest, it is 

important to understand both outcomes so that the public knows what the stakeholder 

wants and does not want.  This is the only modification to Trodorov‘s steps, as he 

suggests the ending is where there is a reinstatement of the initial equilibrium.  

Bremond‘s ending is more applicable to this reality because it allows for both success and 

failure in achieving a happy ending.  The narrative framework requires the possibility of 

the initial equilibrium to not be reinstated.  Regardless of the four process outcomes, 
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there are only two possible narrative outcomes at the conclusion of all the events: 

achievement of either the value outcome or the adverse outcome.   

The valued outcome is achieved from either a successful process of amelioration, 

the ability to avoid degradation, or from an ineffective process of degradation.  The 

valued outcome is a perpetual human experience linked to accepted, clear, and 

uncontested values that evoke joyous emotions where there is no desire for further action 

to improve the state of the world, a world that unanimously should not be denied.  The 

amelioration achieved this outcome by defeating some agent that caused the problem, the 

hero killing the dragon, saving the princess, and marrying her and becoming king.  His 

ruling the kingdom happily ever after is the valued outcome.  The solution that avoided 

degradation is similar.  A kingdom could be saved by defending it from attack where 

vanquishing the attacking dragon and saving the princess is the happy ending for there 

are no more threats.  An ineffective process of degradation could be called luck.  The 

dragon could have been pleased with one princess and not bothered to take more.  It is 

important for the mediator to understand all of the possible routes to get a workable 

outcome.  Hopefully the outcome is achieved through a plan that does not rely on luck. 

The adverse outcome is the extreme of unwanted desires coming true from either 

no process of amelioration, failed attempt of amelioration, or a successful process of 

degradation.  In this case the problem escalates or comes true, such that are no more 

options for resolution.  The state of chaos and sadness becomes permanent.  A dragon 

could eat the princess because no one could kill it, the hero failed to kill it, or the 

kingdom could not defend against it.  Once the princess is eaten there are no more 

possibilities for resolution. The dragon could be killed later, but that could be pure 

revenge that would not bring back the princess.  The mediator needs to be aware of the 
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worst case and consider this to be the BATNA.  The adverse outcome is the best 

argument for motivating stakeholder to participate in a public process.  

One note, it is possible if the closure is not fully complete that the process can 

begin again.  This is indicated by each the return of the flow chart from each narrative 

outcome back to the beginning.  For example, when a dragon is defeated before it takes 

the princess this could be only temporary joy, and an expectation of degradation can 

occur if the dragon is not fully defeated for it can return.  The same goes for the hero.  

The hero can be defeated (amelioration not effective), but he can try again to defeat the 

dragon with a better weapon, which takes him back to an amelioration to obtain again.   

These attained results are often reflected at the beginning of oral stories where the 

introduction reveals how the story ends in either a good or bad way.  For example, let me 

tell you how I saved the princess, how I got my job, or how we lost the football game.  

This is why the valued outcome is part of the state of virtuality.  It sets the stage for 

understanding the problem because a datum to compare the current condition is needed.  

The valued outcome prepares the audience to share how the outcome of a series of events 

made the author feel (happy, sad, angry, etc.).  The outcome of the story is either 

improvement (harmony) or destruction (chaos).  The characters in an interesting story 

either falls into destruction (tragedy) or save themselves (comedy), events where there is 

no change are not very interesting.  The goal of a public process is to ask people where 

they want to be (the valued outcome).  They will either describe it as something they do 

not want (e.g., no traffic, no loss of income, or no loss of habitat) or something they want 

(e.g., clean environment, good economy).  Although this is the closure for Bremond, the 

valued outcome, as described earlier, is important in the end but also to understand the 

problem. 
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Multiparty Conflict Narrative Framework 

This subsection discusses how the combination and overlap of the two 

dichotomous plots, which describes the condition of an individual stakeholder, can be 

used to describe multiparty environmental conflict.  Conflict is realized when a group is 

not able to realize a desired experience (harmony) or is not able to avert an undesired 

experience (chaos).  For example, when pollution is discharged into a river at an 

upstream location, water users downstream have to use water that is now polluted.  The 

discussion above explained paths toward or away from these desires and aversions, 

drawing mostly form Bremond‘s plans of action to address either of these two situations 

through a structured sequence.
155

  Two dichotomous plots were developed: characters 

that go from chaos to harmony (amelioration to obtain) and those that go from harmony 

to chaos (degradation expected).  These dichotomous plots add the element of failure or 

success.  This element results in four primary plots of environmental conflict.  These 

dichotomous plots can be measured by a proxy that is either positively or negatively 

related to harm and emotion (anger/sadness and joy).  Figure 11 illustrates these 

dichotomous plots where rows represent one plot, which can be measured two ways.  The 

four graphs on the left illustrate a measurement of something that brings sadness.  The 

measurement of bacteria is an example of something that as it increases then so does the 

worsening of human health conditions, which increases sadness.  The four figures on the 

right are for a proxy that measures increased joy as the proxy increases.  This could be an 

increase in investment for water protection that would increase the protection against 

bacteria discharges, which would increase joy as people will not be as sick.  However, 

these processes are not exclusive and elements of either of the plots may influence other 

parties—the act of one party causing harm to another party.    
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These four primary plots combine to form three conflict configurations when 

multiple parties are involved: parties in harmony, chaos, or a mixture.  Parties all in 

harmony wish to avoid chaos, a process of degradation (Figures 11a to 11d).  This 

harmony may appear to have a no conflict situation among parties because they wish for 

no changes and there should be no conflict when things can stay the same.  However, 

something can instigate a change in the future that independently threatens the harmony 

of each party, but the acts to resolve the problem have no influence on each other.  For 

example, an agent can initiate a project that those in the community perceive as a threat 

(e.g., a nuclear power plant).  Here the agent upsets the harmony of a community by 

impose dangers to people lives such that citizens from different backgrounds come 

together to fight the project as a common enemy.  Many parties in the Leon River felt that 

TCEQ was the common enemy where the threat of new regulation would impact them.  

They stated that  

For generations, farming and ranching have been a way of life throughout the 

watershed. Farmers and ranchers rely on the land and must have access to water 

resources as part of their business. Residents who own land in Comanche, 

Hamilton, and Coryell Counties have an enjoyable lifestyle in their rural 

surroundings where they experience a clean environment, tranquility, open 

country, farming, and wildlife — a country way of life for their family.
156

 

This statement suggests several human values: prosperity of locally owned 

businesses, the freedom of rights to natural resources, tranquility of nature, and a sense of 

family.  The words ―enjoyable lifestyle‖ suggests the positive emotions they all have 

from access to the environment and water.  The suggestion for a ―country way of life‖ 

and prosperous businesses are likely to offer a final condition that most would consider 

needing no further action.  Stakeholders believed that TECQ‘s would impose new 

regulations that require farmers and ranchers to implement costly practices, limit the 

access to water, and deny people the freedom to use their water rights.  This led the 
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stakeholders to rally and fight TCEQ to avoid this degradation. A successful act to avoid 

the degradation is shown in Figure 11a and 11b, while an unsuccessful attempt to avoid 

the degradation is show in Figure 11 c and 11d.   

Parities can be in a state of chaos because some agent was able to take away 

something they have in common causing a unique problem for each group (Figures 14e to 

14h).  These parties normally have no influence on each other and each seeks a process of 

amelioration.  This situation may lead to some collaboration as there is urgency for both 

to improve a state of suffering, each in a unique way.  In other words, they work together 

to fight a common enemy. The characters of the Wizard of Oz are a good example of this 

shared suffering.  They each lacked something important that kept them from achieving 

their values.  The Wicked Witch was the only thing standing in their way of achieving 

their goals.  The characters collaborated to solve their individual problems.  This story 

could be applied to the Leon River.  The TCEQ was suffering from not being compliant 

with federal laws, namely the Clean Water Act, and citizens in the Leon River were, at 

least in theory, suffering from waterborne diseases.  Therefore, they each had to do 

something to resolve this conflict, and working together would have benefited each other 

(if there were real human suffering).  A successful process to obtain amelioration is 

shown in Figures 14e and 14f.  An unsuccessful or lack of process to obtain amelioration 

is shown in Figures 14g and 14h.   

The greatest potential for environmental conflict exists when the desire or 

expectation of at least two parties reveals one or both of these dichotomous situations 

where it is probable that the outcomes of the process for amelioration and/or degradation 

are intertwined and dependent.  This situation is where one party is currently suffering 

and the other is not suffering, the former in a state of harmony and the other raised to a 

state of chaos, but the acts of one party affect that condition of the other.  Bremond calls 
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this phenomena coupling, where the acts implemented in a process of amelioration may 

become a possible degradation for another and that some may wish to implement a 

reverse process to avoid this degradation or to assure the amelioration.
157

  In other words, 

―when the event affects at one and the same time two agents moved by opposing 

interests: the degradation of the fate of one coincides with the amelioration of the fate of 

the other.‖
158

  The distinction is important because the party in harmony is directly 

causing the suffering of the other party.  Consider the environmental justice problem: an 

industry may wishes to avoid incurring costly environmental measures to maximize 

profits while residents suffering high incidents of ailments from living close to the 

facility want the plant to invest in environmental protections to stop their suffering.  This 

is sometimes called a zero-sum game, where the improvement of one party is exactly 

balance against the losses of another party.  There are several outcomes.  First, for those 

suffering if something is done to stop the suffering then it is a successful process of 

amelioration (Figure 11e and 11f) and those in harmony who wish to avoid degradation 

will transition to a state of suffering (Figure 11c and 11d).  Otherwise the suffering 

escalates and a process of degradation continues (Figure 11g and 11h) and those in 

harmony stay the same (Figure 11a and 11b).  

The configuration of conflict can be complex, but this framework has the 

potential to span the spectrum of arrangements commonly found.  Parties either have a 

common enemy or face each other where often the act of one affects the other.  Mediators 

can use this framework to under how parties this interaction occurs.  The framework 

allows the cataloging of the various aspects of interests.  Overlaps of common interests 

and points of contention can be identified.  By cataloging desires and aversions, causes 

and solutions, as well as resources and obstacles, mediators should be able to understand 

the landscape of conflict.  
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Mapping Narrative to Science 

This subsection illustrates the use of a pair of the primary plots to illustrate how a 

narrative can be linked to scientific graphs.  The example follows the flow chart of Figure 

10 and Figure 11e and 11g.  The amelioration to obtain plot uses both the WPP and 

TMDL documents as the data source because both addressed safeguarding people from 

existing poor water quality theoretically linked to human health diseases (the watershed 

had poor water quality for over 8 years).  Therefore, there is existing harm, making the 

amelioration to obtain plot appropriate.  This is an interesting example because the 

TMDL and the WPP are documents to be submitted to EPA that will assure that Clean 

Water Act is met—protection of human health.   

The TMDL did not obviously set out to develop a narrative, but it can be analyzed 

to show how such a document could be enhanced to address interests.  A comparison is 

provided to the WPP.  The discussion will be limited to the body of the document to 

illustrate how elements of the narrative could be integrated into a specific EPA-guided 

outline for a WPP.  The goal is to introduce how the graphical representation of narrative 

can be mapped to an actual scientific graph.  Figure 12 presents a graphical 

representation of the Bremond‘s elementary sequence for amelioration and a figure that 

shows bacteria reduction from the WPP that was used as part of this discussion.  The 

discussion follows the flow chart of Figure 13 and is the narrative from the perspective of 

the TCEQ, in other words, the narrative of a community ―suffering‖ higher incidences of 

waterborne diseases. 

Each document was produced in conjunction with a public process, but only one 

process succeeded in getting agreement.  The goal of each public process was to build 

support for the corresponding document to establish a level of bacteria reduction in the 

watershed that would attain existing water quality standards.  Each document met nine 
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report criteria for submission to EPA for approval or comment, which is standard across 

the US.  As discussed earlier, the TMDL was not supported by stakeholders in the TCEQ 

public process while the WPP was supported by the very same stakeholders.  I argue that 

the former was not supported because it did not reflect stakeholder interests, while the 

latter did.  Regardless, both documents did set out to establish a rational and solution for 

improving water quality.  However, although it has been argued that human health was 

not the primary interests of stakeholders, because stakeholder were not convinced; the 

TMDL did not adequately address several concerns that would have consequences to 

stakeholder primary interests. The TMDL focused on setting a reduction value, a 

positional negotiation, while the WPP addressed water quality questions related to 

stakeholder interests, i.e., interests based.   

This subsection attempts to tell TCEQ‘s perspective, a story of existing harm and 

how TCEQ attempted to ameliorate the situation, and compare it to the WPP; but the fact 

that there were no documented cases of harm makes this effort difficult.  This technique 

was used to produce a documentary film titled ―Agua for Life.‖  Appendix E has the title 

sheet for the film where it is available by contacting the LBJ School of Public Affairs for 

a free copy while supplies last.  It is a student-made documentary film that tells the story 

of 12 million people along the U.S./Mexico border that are among the poorest areas of 

the U.S. and face some the direst living conditions.  The film shows how people suffer 

because of no access to water-related infrastructure.  The narrative tells how growth and 

poverty have caused the problem, but also documents the billions of dollars the U.S. and 

Mexican governments have implemented to solve the problem.  The desires and 

aversions of citizens are shown as well as the resources and obstacles citizens face in 

addressing these issues.  This film was produced by screening over 100 hours of film 

footage using the narrative framework to code interviews.  The coded scenes were then 
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edited to form the narrative.  It shows that the framework can be taught to students who 

can produce a work rapidly with enough quality to be shown at film screenings and local 

public broadcast stations.  This film played a major role in the development of the 

narrative framework. 

Human experience (Valued outcome) 

The state of virtuality is the beginning of a story.  It is where the conflict is first 

understood.  In literature, this is like the ―once upon a time‖ there was a ―happy‖ 

condition (e.g., a happy kingdom).  This is where the valued outcomes is established, a 

place where people were, are, or wish to return (it is also the ending of the story, 

discussed later).  The valued outcome describes a perpetual human experience linked to 

values that brings about positive emotions where not further need for improvement is 

needed.  The valued outcome in the real-world case is often stated as a goal.  Because the 

valued outcome is related to goals, the goal statements in the text can be used to assess if 

interests were the main focus.  Because this is about existing harm, the discussion should 

be about of some kind of human suffering.  Analysis of the text suggests that interest to 

stop human suffering could be gleaned from the TMDL, but because the document 

focused on establishing a load reduction and was mostly scientific, it may have been hard 

for stakeholders to relate it to their daily life.  For example,   

The goal for this total maximum daily load (TMDL) project is to determine the 

maximum bacteria loading the stream can receive and still allow support of the 

contact recreation uses…The primary objective of the TMDL Program is to 

restore and maintain the beneficial uses (such as drinking water supply, 

recreation, support of aquatic life, and fishing) of impaired water bodies 
159

 

These statements set the tone of the TMDL where most of the text is in scientific 

terminology that excludes human perceptions.  The words ―maximum bacteria loading‖ 

suggest that a discrete value is to be decided, making this approach positional rather than 
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interests based.  The ―contact recreation use‖ statement is about the only phrase that 

suggests some kind of a value.  It is not clear who would be benefiting from this, and 

although it is easy to assume it would be humans, the statement would have been more 

powerful if it clearly stated that humans would have ―enjoyed‖ it.  The goal statement 

hints to a condition that some people would desire, but it mostly establishes facts, where 

the reader has to make the link to a value that would be desirable (safe recreation).  

However, the second statement shows stakeholder interests were at least considered, but 

it too had a couple of weaknesses.  First, benefit to aquatic life is not a human experience.  

A drinking water supply is an object and not a human experience, but it could be related 

to assuring people stay healthy (but this was not made clear).  Lastly, recreation and 

fishing is related to a human experience and is about the only part of the statement that 

relates to a human experience that has value—recreation.  People want to be safe when 

they are in the water.  The statement has one flaw because restoring beneficial uses 

suggest that something was wrong, which was not proven to the satisfaction of 

stakeholders.  The word ―maintain‖ is a long term achievement suggesting no further 

actions.  It is hard to discern a valued outcome from the TMDL because it was written 

from the modeling perspective where having a section of what beneficial uses mean to 

people could have enhanced how people perceived its benefits in their daily lives.  The 

WPP, on the other hand, provided some clearer examples for its goals, based on interests 

and stakeholders lives, as follows: 

This WPP is guided by the common objective expressed by the Leon River 

watershed stakeholders – ―to restore and maintain water quality so that citizens in 

the watershed may enjoy the water resources with little risk to their health.‖
 160

 

This statement hit the four elements of a valued outcome: human experience, 

values, emotions, and no further action.  The word ―stakeholders‖ lets the audience know 
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that humans are the beneficiaries of the WPP.  The word ―common‖ suggest sovereignty 

and belonging, and stating a desire to having health is a value in itself.  Unlike the TMDL 

goals, emotion are clearly stated with ―enjoy,‖ which means there is a positive human 

experience with use of the Leon River. That link was not made in the TMDL document.  

This statement also uses ―restore and maintain‖ to suggest that water quality will be 

better in the future and in perpetuity.  This one statement is an example of how the WPP 

highlighted interest directly using the narrative format related to the valued outcome story 

element.   

The final element of the valued outcome introduces the mental map that will 

begin to links scientific graphs to interests.  Figure 12a presents the plot of existing harm 

(its many parts will be explained throughout this subsection).  The valued outcome sets 

the scale and what is measured.  Since the concern is about improvement over time the x-

axis is set to time.  Figure 12b shows this time from 2008 to 2020, which was the 

simulation of the model run to evaluate alternatives.  The y-axis needs to represent a 

measurable value related to swimming.  Earlier discussions have already shown that E. 

coli is the preferred indicator for gastrointestinal diseases related to swimming.  Standard 

laboratory analysis provides data in terms of concentrations, orgs/100 mL.  However, 

loading requires this concentration to be multiplied by flow, measured in a volume over 

time (e.g., cubic meters per second).  The result is a loading of organisms of E. coli per 

unit of time.  To minimize the number of significant units shown, this number is typically 

measured in millions of organism.  Thus the unit of choice is millions of E. coli organism 

per day (10
6
 orgs/day) where higher values are increasing in harm and consequently 

increasing in sadness/anger due to the higher concentration of bacteria in the water.  The 

y-axis on Figure 12b shows a truncated scale from 6,000 to 36,000 10^6 orgs/day that is a 

cumulative amount of load reduced overtime. The valued outcomes on Figure 12a is the 
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lower horizontal line where there would be little to no harm.  This in theory is zero 

because in an ideal world water should be pristine where there are no pathogens (zero is 

not shown on Figure 12a for ease of display).   

Both the WPP and the TMDL indicate that the goal of each report is to have water 

quality in the Leon River meet certain water quality standards.  Meeting this criterion 

means that people will be able to swim, fish, or recreate in the river without fear of 

getting sick, at least to some reasonable safe probability.  Thus the valued outcome for 

both projects is to have security that families can enjoy the natural resources for 

recreational purposes.  The proxy for this value is based on the amount of bacteria in the 

water.   

Sate of Equilibrium (Cause) 

The cause is the series of events that lead to a problem through the removal of 

something vital, usually instigated by an agent.  The TMDL and the WPP identify 

possible bacteria ―point‖ and ―non-point‖ sources in the watershed that could lead to 

elevated levels of bacteria in creeks and rivers that would lead to human health illnesses.  

Bacteria sources are essentially the causes for the violation of the valued outcome, an 

actual medical cause of a waterborne disease.  Point sources are end of pipe discharges 

that can be easily identified, such as wastewater treatment plants and diary lots.  Point 

sources are regulated by TCEQ through a regulatory operating permit.  Non-point sources 

are all other sources that cannot be identified.  They typically include land based sources 

that can contribute bacteria during rainfall events when fecal matter is washed of the land 

and eventually transported to creeks.  Sources can come from droppings from wild 

animals (e.g., feral hogs, deer, and birds), livestock on open pastures, failing septic tanks 

and broken sewer systems.  Anyone of these sources involves the transport of fecal 
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matter from a warm blooded animal, including humans, that contains E. coli to a water 

body.  Non-point sources cannot be regulated because they cannot be identified or 

regulated easily. 

The TMDL and the WPP explained how a series of events could occur that would 

produce a leakage of bacteria into a creek.  The difference between the TMDL and the 

WPP is that the WPP used additional science and local knowledge to explain in a more 

precise way why a source contributes bacteria, how it has changed over time, and what 

has caused it, as well as to refine the allocation of contribution from each bacterial 

source.  This was critical in getting support because stakeholders were not fully 

convinced that conditions have changed enough to cause a rise in bacteria, as some even 

felt conditions improved and some felt the wrong people were being targeted as a result 

of poor science.  The documents fundamentally differed on the ―blame‖ of the problem.   

There were two contentious issues where this enhancement made a difference that 

could have built more trust in the WPP than the TMDL.  First contentious issue was 

voiced by the municipal leaders.  They were bearing the brunt of the load reduction 

because of the two sources that needed reduction they were specifically called out and 

had the highest reduction goal.  TCEQ‘s rational for the high reduction percentage is as 

follows:  

The present analysis indicates that substantial reduction in fecal coliform loading 

[bacteria] to the Leon River from a variety of sources is necessary in order to 

achieve compliance with stream criteria [the Clean Water Act]. Therefore, it is 

prudent to impose a WLA [non-point source] reduction for the three domestic 

WWTFs [wastewater treatment facilities] that discharge to the impaired reaches in 

order to meet the overall WLA [waste load allocation]. A 74 percent reduction in 

existing load has been assigned to the domestic wastewater point sources, based 

upon consideration of several loading control scenarios.
 161
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This may have made sense for one plant that did not have advanced treatment (85 

percent reduction assigned), but the other municipalities, who already had advanced 

treatment and functioning collection system, had to reduce their loads by around 50 

percent.  A major concern, as discussed in Chapter 3, was that they had no role in setting 

this 74 percent (discussed with the solution).  The other concern was that this significant 

reduction amount (more than three times that of the other source) would need millions of 

dollars of investment, but would only account for three percent of the total reduction in 

the watershed as compared to the other source, rangeland (21 percent reduction 

accounting for 97 percent of the reduction).  No mention was made as to any degradation 

of their treatment system or any reason why this situation has become worse.  Unlike the 

municipality identified as the single point source, no specific non-point source was called 

out among the various possibilities.   

The WPP used local knowledge, additional field work, integrated other scientific 

data to address these concerns.  Local knowledge helped to understand that plants 

typically produce very low amounts of bacteria (municipal leaders provided sampling 

data to verify this claim).  They also documented that in the past few years millions were 

spent upgrading their plants and expanding their collection system.  Statements as 

follows helped to illustrate that municipal concerns about who was causing the problem 

had been heard,   

When operated and maintained properly, WWTFs discharge effluent with bacteria 

concentrations much lower than the water quality standards. For example, in 2008 

the  City of Comanche voluntarily sampled its effluent for E. coli and recorded 

concentrations typically below 10 cfu/100 mL… Certain WWTFs (e.g., Hamilton 

WWTF, Dublin WWTF, and Fort Hood WWTF) have made significant 

operational changes in the past two years that will further decrease the probability 

of system failures.
162
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The second contentious issue was that the 21 percent reduction in rangeland loads 

could not be achieved because it was mostly due to wild life and invasive species. The 

largest source of bacteria was attributed to rangeland most likely because it was the 

largest land use category in the model.
163

 The TMDL listed various sources but suggested 

a comprehensive reduction of 21 percent with no explanation as to what had caused the 

increase in bacteria pollution.  The WPP added some historical insight and disaggregated 

the sources based on local knowledge and DNA testing, which showed there were at least 

four sources that could contribute to bacteria on rangeland.  The causes, according to 

stakeholder, were in fact a decrease in livestock, which was documented in the WPP 

between 1997 and 2007, followed by an increase in wild animals that typically 

congregate around water and issues with dead animals being thrown in creeks (mostly 

pets and small livestock).  The addition of various statements in the document and a 

disaggregation of the sources allowed less blame and finger pointing, but also showed 

that human activity was the not the only cause of the problem and in fact, humans had 

already been working on the solution.  For example, the WPP clearly made statements 

showing stakeholder input like the following:  

Focus group members from all four counties, based on visual observation believe 

that deer, coyote, vultures (black and turkey), swallows, and raccoon populations 

have increased significantly over the past two decades…The Leon River 

watershed  stakeholders acknowledged the significant economic and 

environmental impacts caused by this invasive species [feral hogs]. Density and 

distribution data are scarce; however, all focus groups stated that within the last 

five years, populations have significantly increased throughout the entire Leon 

River watershed and in adjacent watersheds as well. 

The TMDL could have been enhanced by providing more information on the 

causes that showed how conditions have changed in the area with more specifics on 

causes stakeholders felt were real reasons bacteria was elevated in the region.  The causes 
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of the human health disease were related to discharges of fecal matter from point sources 

and non-point sources, with a rise in population of wild animals and invasive species that 

spend lots of time near water bodies as perhaps one of the principal reasons water quality 

has not met standards over the past few years.  The cause of the problem has occurred in 

the past, which is indicated by a point on the time line showing where something was 

lost, such as control over feral hogs, which started an increase in bacteria (see Figure 12a, 

the time scale on Figure 12b does not allow for the cause to be shown although the WPP 

does have other graphs that show change before 2008).   

Amelioration to Obtain (Problem) 

The problem determines what violation of values has occurred and the harm is 

occurring or will occur.  To establish the amelioration to obtain the first five of six parts 

will be used: lacking something, violation of human values (physical/emotional harm), 

harm threshold, and existing condition (the future condition would be used for the 

avoidance of degradation plot).  The TMDL mostly expressed the problem scientific or 

regulatory terms, such as  

Section 303(d) of the Federal Clean Water Act requires all states to identify water 

bodies that do not meet, or are not expected to meet, applicable water quality 

standards. The compilation of impaired water bodies is known as the 303(d) 

list...Segment 1221 was identified as impaired for recreational use in the 2000 

Texas Water Quality Inventory and 303(d) List.
164

  

The problem from a human‘s values perspective and harm is not very clearly 

stated in the TMDL text, but interviews showed that stakeholders were able to translate 

the TMDL on their own into something that resembled the following: there is currently 

no effective way of controlling fecal matter containing E. coli bacteria (the proxy) from 

washing-off into creeks during rainfall events (a lack of regulations or technology), 

which has caused poor water quality (current condition) that has put human health at risk 
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from waterborne diseases (physical harm) during swimming (violation of recreation as a 

value).  The TMDL could have been more explicit and added other perspectives of the 

problem from the point of view of stakeholders.  The WPP included a similar definition 

of the problem, with the addition of other points to relate it more to the human experience 

as follows:  

The Leon River below Proctor Lake was initially placed on the State of Texas 

Clean Water Act (CWA) §303(d) List of impaired waters in 1996 for having 

bacteria levels that ‗sometimes exceed water quality standards.  The U.S. 

Environmental Protection Agency (USEPA) and the States have established 

designated uses and water quality criteria for bacteria for the protection of 

swimmers from gastrointestinal illness in recreational waters…If creeks within 

the Leon River watershed are polluted, it could decrease land value and prohibit 

enjoyment and use of the land. Perception of poor water quality could also reduce 

the attractiveness of the region to hunters, campers, and other recreational 

users.
165

  

As discussed above with the narrative elements, human health risk was not the 

major concern so there was no harm that could be sighted and no negative emotions.  The 

statement shows that use of the water as a natural resources and what it meant to the land 

was more important.  Land values, reputation, and attractiveness were more of concern 

because stakeholders believed no one was sick.  The problem does indicate the poor 

water quality is what would take away land value and the attractiveness of the area.  Joy 

would be taken away if this would be happen, the emotional rather than physical harm.  

Finally, since there were no illnesses, this condition did not exist or is not expected to 

exist in the future.     

E. coli bacteria is the proxy for being able to swim safely with the threshold set 

according to regulation at 126 orgs/100 mL, which means that no more than 8 out of 

1000 people who swim shall get sick.
166

  The dark line that shows the trajectory from the 

cause (gray circle) to disruption recognized (the square) measures the amelioration to 
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obtain.  The horizontal line on Figure 12a labeled ―harm threshold‖ is indicative of a 

point where a threshold of harm has been reached that is no longer tolerable.  The 

problem (P) is measured as the difference between the current condition and the harm 

threshold (or the valued outcome if people want more recovery), otherwise known as the 

benefits to stakeholder.  The government has decided that 8 out of 1000 people sick is not 

acceptable in society; however, during the WPP stakeholders felt that 10 out of 1000 was 

acceptable. These two threshold limits are shown on Figure 12b by the last two bars on 

the timeline labeled 126 Limit and 206 Limit.  Any values above the 126 Limit would 

indicate harm for TCEQ and values above the 206 bar would indicate the threshold of 

harm for stakeholders.   

The problem, although not fully agreed upon by stakeholders, could be stated that 

various sources of bacteria have taken away the freedom for families to currently recreate 

safely in the Leon River; with special attention to swimmer because they could ingest 

harmful pathogens that could make them sick, even die.  Amelioration is needed because 

there is currently a lack of freedom to recreate safely.  People should be able to enjoy the 

water without any fear for their livelihood.  People can be sure that a bacteria 

concentration below 126 to 206 E. coli orgs/100 mL should be relatively safe for 

swimming.     

Decide to Implement Process (Problem, cont.) 

The last part of the problem story element is the determination of whether there is 

a need to act.  The state of virtuality is an assessment of the current condition by 

understanding what has happened in the past to cause a problem.  The last part of this 

assessment is modeled after Bremond‘s choice of the decision to implement a process or 

not.  A party who experiences harm has to decide a harm threshold, whether it has to be 
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adjusted, and once passed does it deserve action.  As stated above, if no process is chosen 

then amelioration is not going to occur, and if a process is chosen then a process may be 

put in place, but the future will determine if it is successful.  The determination to act is 

the last element of narrative that is based on facts; the last part of a plan based on reality.  

The rest is, well, just a plan, a telling of what people believe will happen if something is 

done with no guarantees that something will fail or succeed.   

The TCEQ and the WPP stakeholders decided to act but the reasons were 

different.  As a result of the listing of the Leon River on the EPA‘s list of polluted water 

bodies, ―the TCEQ initiated an investigation to identify possible point and nonpoint 

sources of bacteria and to quantify the appropriate reductions necessary to comply with 

established water quality standards.‖
167

 In other words, TCEQ decided to act because a 

State of Texas water body was not compliant with the federal Clean Water Act, not 

necessarily because there was documentation that people were sick (a consultant was 

hired to prepare the TMDL).  Stakeholders for the WPP had a different rationale.  They 

decided to improve water quality, mostly to protect their livelihoods, but also ―driven by 

the nexus between surface water quality standards, the characterization of existing water 

quality conditions and the desired water quality goals supported by the stakeholders.‖
168

  

This statement suggests that stakeholders were not necessarily looking to meet the federal 

Clean Water Act to the letter, but rather to a water quality goal that they were 

comfortable with that may not be as stringent as the Clean Water Act.  In other words, 

they, not TCEQ contractors, would establish local control to set water quality 

improvement projects that would attain water quality level that seemed reasonable.  This 

is graphically shown on Figure 12a by the square (disruption recognized).  It denotes the 

moment at which a plan is put in place. The WPP used the year 2010 as the moment 

project would start to occur.     
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No Process of Amelioration/Amelioration not Obtained (Adverse Outcome) 

Bremond‘s actualization is the middle part of the story where acts are supposed to 

take place to resolve a problem, with the option of an act not occurring.  The TCEQ and 

the WPP stakeholder chose to act; however, it is necessary to understand the 

consequences of not acting to give meaning to the choice, the understanding of what 

could have happened.  No process of amelioration (second rectangle) automatically leads 

to amelioration not obtained (top gray box under State of Closure) because there is no 

action to be discussed; the situation stays the same or worsens.  Therefore, it is possible 

discuss these two flow chart elements together.  Amelioration not obtained is when no 

process was implemented and the adverse outcome comes true.  The adverse outcome is 

the extreme of unwanted desires coming true from the lack of action or a failed act to 

resolve a problem, which escalates or actualizes the problem, such that are no more 

options for resolution, evoking pity and fear in other stakeholders.   

The TMDL does not discuss an adverse outcome explicitly from either the 

government or stakeholder perspective, but through the scientific/environmental 

examples an adverse outcome can be inferred.  For example, The TMDL report suggests 

that a 21 percent reduction in bacteria load was needed to achieve water quality standards 

and that ingesting water with bacteria is harmful to human health.
169

  Therefore, 

something had to be done or else the impairment to contact recreation in the Leon River 

would continue where swimming would not be safe even, perhaps even causing death.  

An inference of this kind suggests an escalation of a violation of the freedom to recreate 

safely, with severe illness or death appearing to be the final outcome.  The TMDL 

document focused on the modeling elements and setting the loading value; therefore, the 

remainder of the valued outcome statement could not be completed.  Contact recreation is 

related to the human experience, but there was little information about the citizens who 



 329 

could be harmed from swimming.  More could have been done to describe the public in 

the report, which could have evoked pity because regular healthy people could have been 

afflicted with a harmful disease from not knowing the danger they were in.   

The WPP made similar health claims and made indication of the severity of what 

happens if people get sick.  However, the WPP stakeholder decided to develop strategies 

not strictly because they wanted to safeguard human health, but also because they wanted 

to avoid future government regulations.  The WPP makes this explicit as follows: 

Despite recent actions to avoid discharges of bacteria and nutrients to local 

creeks, stakeholders understand there are federal and state regulations that must 

be met because some creeks and parts of the Leon River are not attaining SWQSs. 

They recognize that taking no reasonable action to decrease bacteria or nutrient 

levels is not acceptable and further recognize that they ultimately have the 

responsibility of making the appropriate changes to land stewardship and business 

practices, social habits, and local government administration to avoid future state 

and federal regulatory requirements.
170

 

The WPP did add some language about the stakeholders to describe them as 

regular working people, with good values, who are easily impacted by government 

regulations.  This allowed the reader to understand the citizens in the WPP could be just 

like them.  It is possible to feel pity on a stakeholder if they were to become sick or be 

impacted by government regulations.  

The dashed arc labeled ―n/uNPA‖ on Figure 12a illustrates the trajectory of what 

would happen if the problem continues.  The arc continues until it hits the horizontal line 

labeled the ―adverse outcome.‖  At that intersection the condition reaches the point at 

which the losses are unrecoverable.  That point is labeled ―amelioration not obtained‖ or 

―ANO.‖  The consequence for escalation of existing harm (CE) is measured from the 

exiting problem to the adverse outcome.  The graph shows that harm continues over time 

which corresponds to increased sadness and anger.  This condition is not modeled on 
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Figure 12b because it was not a desired outcome.  However, the cumulative E. coli 

reduction could conceivably not move from the 33,000 10^6 orgs/day amount.  This 

would mean that eight out of 1,000 people would continue to get sick.  For those who 

would get sick, the illness could lead to serious harm and even death.   

Process of Amelioration (Solution) 

Actualization is the middle part of a story where an act may or may not take place 

to address a problem.  If it does, then it is known as a solution.  When harm exists, the 

solution is a process enabled by an agent with favorable intentions that positively changes 

the condition of a stakeholder over a series of chronological and related events, which 

first brings back what was missing to reach the valued outcome.  The process of 

amelioration (the first rectangle) are the steps of the solution, the sequence of events that 

attempt to repair current disruptions in values, stopping existing harm, and reversing 

negative emotions.  For conflict resolution, the solution is essentially a plan since it is 

based on future events.  The solution typically has an overall theme, can involve many 

steps, needs an agent, and requires a series of events that recovers something lost to 

resolve a conflict.   

The agent of the solution for the TCEQ was a government rule that would 

establish a regulatory limit on the bacteria load in the Leon River.  This would recover 

control over discharges that would be reduced overtime by new permit limits, funding 

projects, monitoring, and assessing progress to make adjustment.  The TMDL was the 

first part of this solution.  It was not so much a plan to address bacteria reduction, but 

rather the ―TMDL is like a budget that determines the amount of a particular pollutant 

that a water body can receive and still meet applicable water quality standards. In other 

words, TMDLs are the best possible estimates of the assimilative capacity of the water 
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body for a pollutant under consideration.‖
171

  TCEQ intended to follow the TMDL with 

an implementation plan that would describe the strategies needed to meet the TMDL.  

However, since the TMDL was not approved, there were no opportunities for the 

implementation plan to be developed.  The modeling report that accompanied the TMDL 

offered several scenarios that demonstrated the effect of best management practices 

(BMP) for the watershed.  It was a feasibility assessment of outcomes rather than a plan 

of specifics.  Each scenario is a combination of various BMPs that reduce bacteria loads 

to the Leon River by some percentage.  For example, reduction of washoff from 

rangeland ranged between 10 to 30 percent and reduction from wastewater treatment 

plants ranged from 0 to 90 percent.  The important element was that the TMDL did not 

specify what BMP was used and only reported the resultant effect.  In other words, it was 

not possible to determine what the projects were.  This was by design, as TCEQ intended 

the ―how‖ to be developed later during the implementation plan phase.  The fact that 

stakeholders had no say in assigning this percentage, even if it was hypothetical, and that 

reductions had no specifics, stakeholder were not comfortable with the TMDL.  They did 

not support it.  

The main difference in the WPP was that it was designed to establish a reduction 

goal and to provide specifics on how it would be accomplished, as well as letting 

stakeholders assign the reduction levels (it was a TMDL and an implementation 

combined).  The purpose of the WPP was to bring back local control by reaching out to 

stakeholders to develop a real list of projects that could be implemented in the watershed 

on a voluntary basis with opportunities for subsidies.  Thus, the agent was voluntary 

measures with financial support.  The first step in the plan was to update the model to 

include more disaggregated source information.  A sensitivity analysis was used to 

establish the exact contribution of each sources and a decision support system (DSS) was 
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used to allow all stakeholder to assign their reduction goal for projects they suggested.  

The WPP showed the reduction contribution of all the sources so that everyone could see 

the contribution to load and the reduction impact.  The next step was to approve the WPP, 

seek grant funds, and implement projects.  Just like the TMDL, both plans would assess 

progress overtime and adjust as needed.  The important factor about the WPP that was 

different than the TMDL was that the former solution was based on voluntary measures 

to give local control, while the latter focused on regulatory solutions that gave TCEQ 

control.   

Figure 12a shows the path of the process of amelioration.  It begins from the 

―disruption recognized‖ and begins move down as the main agent is able to recover what 

was lost.  For example, in the WPP case, the local outreach and the DSS allowed 

stakeholder to establish a plan that had locally established projects implemented on a 

volunteer basis with support from outside funding.  Once the plan is in place and if 

projects get funded, then water quality should pass the harm threshold (the middle 

horizontal line).  Once water quality improves, then swimming should become safe.  

Figure 12b presents the real graph used in the WPP that illustrates how a scientific graph 

can be designed to match the narrative graph.  The patterned part of the bar is the 

contribution of a particular load to the total load in a river.  For example, all the bars have 

about 12,000 10^6 orgs/day that is not available for reduction (e.g., wild life), about 

14,000 10^6 orgs/day of load that could be managed but was chosen to not be addressed 

(e.g., urban pets), and feral hog control and alternative watering sources coming in as the 

top two loads that were addressed.  As time progresses the graph shows that all of the 

sources that were addressed reduce to zero leaving only the not available and not 

addressed loads, totaling 27,000 10^6 orgs/day.  The bars fall below the 206 org/100 mL 

(stakeholder desired target) limit but above the 126 org/100 mL limit (existing water 
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quality standard).  This means that stakeholders were able to meet their own goal, but not 

the existing water quality standard.   

Was it Effective (Obstacles and Resources) 

Unlike a work of literature where the ending is known, a plan is a desire for how 

the future is to turn out where success can be affected by various factors.  However, what 

helps decision makers and stakeholders succeed with thus uncertainty is to be aware of 

the obstacles that have to be addressed and the resources that can be leveraged.  Although 

these features cannot cause or solve a problem on their own, a process of amelioration 

can be effective or ineffective because of these ever present features (first diamond).  An 

obstacle is an agent that applies resistance to the solution, which has to be addressed 

before a problem can be totally solved.  A resource can support positive change and make 

addressing the problem easier.  A plan may be ineffective, but for the most part they are 

designed to succeed.  Thus, we can assume the flow chart moves in the yes direction. 

The obstacles listed in the TMDL were related to model development.  Lack of 

data limited the accuracy of the model.  For example, septic data was only collected in 

one census, leaking sewer lines cannot be detected, federal cattle census data is not 

precise, wildlife populations cannot be determined, and uncertainty in model calibration 

cannot be avoided.  This lack of data can make the predictive power of the model 

questionable.  For this reason the TMDL has a margin of safety to account for error.  

There were little to no resources discussed in the TMDL report.  The document only 

states that ―TCEQ maintains an overall water quality management plan (WQMP) that 

directs the efforts to address water quality problems and restore water quality uses 

throughout Texas‖ and that ―the TSSWCB is the lead agency in Texas…for preventing 

and abating agricultural and silvicultural nonpoint sources of water pollution‖ that 
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―works with landowners to develop and implement water quality management plans on 

agricultural or silvicultural lands.‖
 172

  These statements implicitly suggest that these 

agencies may offer some kind of help to stakeholders in the region, but is not clear.  It is 

likely these resources would have been identified in the implementation plan.  

The WPP, on the other hand, addressed obstacles and resources from the 

stakeholders‘ perspective by discussing the factors that affect the implementation of 

pollution reduction strategies.  One of the main obstacles to motivate action is the lack of 

evidence of cases of waterborne diseases in the area.  This gives a perception of 

overarching regulation that does not benefit anyone.  Another obstacle is that 

management practices may impose costs that cannot be absorbed by businesses and 

families, which would slow the implementation of projects.  Stakeholders state that: 

requiring additional management practices may impose unfair costs or hinder the 

ability to use their land. Some landowners may be reluctant to change certain 

practices that might alter historical cultural activities...This is especially difficult 

to justify when there is no medical evidence that links illness to contact recreation 

with waters in the region.
 173

 

The WPP listed various issues that would make implementing any initiatives 

difficult, for example, historical land practices are difficult to change, scientific 

uncertainty makes people skeptical, and absentee landowners will not act.  Stakeholder in 

the Leon River identified various regional, state, and federal program, as well as trade 

associations, non-profits, and neighbors as resources to help with financial support, 

technical assistance, and education.  The fact that there is very little public access to the 

river also minimizes the ability for people to swim in the river reducing the likelihood for 

diseases.   

The resources and obstacles are forces acting on the trajectory of the change in 

condition over time.  Obstacles are forces that oppose the process of amelioration.  They 
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are represented by the arrows labeled with an ―O‖ that are flowing in the opposite 

direction of dashed line labeled ―PA‖ (see Figure 12a)  An obstacle would hasten the 

worsening of a condition when a no process of amelioration is in place.  The obstacle 

arrow would be in the same trajectory as the no process of amelioration trajectory 

(dashed arrow moving toward the adverse outcome and point ANO).  Resources support 

actions to improve conditions.  Therefore, they move in the same direction of the process 

of amelioration and the opposite direction of no process of amelioration (see ―R‖ labeled 

arrows).  Figure 12b does not have these arrows represented.  If they were presented they 

would be forces that would extend the bar graphs.  

Amelioration Obtained (Valued Outcome, cont.) 

The end of a story is where closure should occur by reinstating the initial 

equilibrium, such as happiness at the end of a fairy tale.  The valued outcome is the 

ending that is desired in a conflict resolution process.  A resolution would be where 

stakeholders have a perpetual condition that fulfills their values and pleases them such 

that there is no need for any further action.  Bremond denotes this as amelioration 

obtained (top white box).  The valued outcome was described with the state of virtuality.  

The only additional information herein is that for a real world plan this state should have 

a timeline for when the proxy should reach the value outcome.  The intersection of the 

proxy for the human condition or harm with the valued outcome is when amelioration is 

obtained (see point AO on Figure 12a).  The figure illustrates that it should be a positive 

emotional experience.    

TCEQ did not set out a specific timeline in the TMDL as this was to be 

determined during the implementation plan.  However, the TMDL did discuss that the 

plan was adaptive in that multiple phases would occur over time with adjustments to the 
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plan based on new information, revised standards, and updated performance.  TCEQ 

reported that  

it is not practical or feasible to approach all TMDL implementation as a one-time, 

short-term restoration effort. This is particularly true when a challenging waste 

load reduction or load reduction was required by the TMDL, high uncertainty 

with the TMDL analysis exists, there is a need to reconsider or revise the 

established water quality standard, or the pollutant load reduction would require 

costly infrastructure and capital improvements…Ultimately, the accomplishments 

of the first phase would lead to development of a phase two or final I-Plan or 

revision of TMDL. This adaptive management approach is consistent with 

established guidance from EPA.
174

 

The WPP combined the load reduction goal and the details of implementation 

together, which allowed a timeline to be established.  Stakeholders provided time frames 

when projects were likely to be implemented.  These time frames were entered into the 

model and a graph of cumulative reduction was possible.  Figure 12b shows this graph.  

Stakeholders set the valued outcome proxy at 206 E. coli orgs/100 mL (a load of 33,000 

10^orgs/day load).  This limit means that stakeholders find it acceptable that 10 in 1000 

people can become sick from water borne diseases in the Leon River.  This target would 

be reached in 2012.  The TCEQ target of 126 E. coli orgs/100 mL (a load of 20,000 

10^orgs/day load or 8 in 1000 people becoming sick) would not be reached.   

The main difference for the valued outcome in the TMDL and the WPP was 

caused by the lack details for implementation in the TMDL, which would have been 

implemented had the implementation plan proceeded.  This lack of detail made it 

impossible for stakeholders to specify projects, establish timelines, and set 

understandable targets.  No specificity made it difficult for stakeholders to make the link 

between reducing bacteria loads in the river and their daily lives.  Although most agree 

rivers should be swimmable, stakeholders were more concerned about how these efforts 

would affect their businesses, their property rights, and freedoms, which was made 
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problematic by the fact that there was no evidence that anyone was sick from swimming 

in the river.  The WPP was project focused, allowing stakeholders to understand costs, set 

timelines, and understand social impacts.  For these reasons, the TMDL was not 

supported and the WPP was supported. 

The mental mapping of the narrative to a scientific graph is accomplished by 

having the narrative configured in a way that matches typical x-y scientific plots.  So long 

as a proxy can be provided that reflects an interest, it is possible for a stakeholder to 

understand the effects of the decision.  The key finding is that stakeholders each need 

their own metric and that their decisions cannot be influenced by an outside party.  

Showing large datasets is difficult and mediators will have to be creative to show how 

conditions have changed over time and space.  For example, a large bacteria water quality 

dataset of the Rio Grande was used to demonstrate how water quality changed overtime 

along the U.S./Mexico border (See Appendix F).  It is an excerpt of a major report to 

EPA about the benefits of water-related infrastructure.  It is included in this dissertation 

to show how graphics play a role in understanding the benefit of projects.  Although it is 

difficult to fully understand the importance of this graph, it can be understood in terms of 

a graphical display of water quality over time similar to what was described above with 

the WPP. It uses fecal coliform bacteria instead of E. coli, but the water quality 

implication is the same.  It shows that in some areas water quality, mostly south of 

Laredo/Nuevo Laredo (Segment 13196), was well above standards until abruptly in 1996 

water quality improved.  This change was due to the construction of new wastewater 

treatment plant in Nuevo Laredo, which was overloaded in 2003 because of lack of 

further investment, the reason the segment violated standards.  The graph helps policy 

makers understand that that in areas where there was investment, water quality improved, 

but a lack of sustained investment can lead to a degradation of water quality. 
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THEORY OF CONSENSUS 

The three conflict configurations established a pattern for what causes conflict, 

but when combined with the narrative elements it also shows how to resolve them.  This 

section establishes the requirements for building agreements across multiple parties (i.e., 

consensus) and concludes the chapter.  My theory of consensus is that agreement on a 

policy is highly probably so long as, in order of priority, stakeholders and their actions 

are: 

 not the cause of a problem, 

 not obstacles toward obtaining amelioration or avoiding degradation, 

 not resources for not obtaining amelioration and not avoiding degradation, and 

 resources to other stakeholders.    

Consensus is enhanced if there is motivation for alliances, as Propp states for a 

hero where ―aid is received by the beneficiary in exchange for assistance which he 

himself offers his ally in an exchange of simultaneous service: the two parameters are in 

this case jointly responsible for the accomplishment of a task of mutual interest.‖ 
175

  

Thus, the ultimate goal is to create policies that avoid counterproductive actions and 

perhaps even produce strategies that help reach the goals of others. 

The TMDL was an intertwined story, so how did the TCEQ perform on the 

TMDL?  TCEQ broke the two most important rules: ―Do not be the cause of the 

problems.‖ and ―Do not be an obstacle toward the desire of others.  Additionally, it 

offered no support..  In breaking the first rule: do not be the cause of problems, TCEQ 

needed the TMDL to strengthen its hand in regulating water quality in the Leon River to 

meet the Clean Water Act.  The goal was to make water safe for swimming by reducing 

bacteria, but TCEQ went about it through regulation and eliminating potentially long 

standing practices.  The TMDL reported that 
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regulatory actions identified in the I-Plan [implementation plan] could include: 

adjustment of an effluent limitation in a wastewater permit, a schedule for the 

elimination of a certain pollutant source, identification of any nonpoint source 

discharge that would be regulated as a point source, a limitation or prohibition for 

authorizing a point source under a general permit, or a required modification to a 

storm water management program (SWMP) and pollution prevention plan 

(PPP).
176

 

Each of these elements suggested regulatory measures and could be perceived in a 

way that could affect citizens directly.  For example, treatment plants would have to be 

expanded with tighter effluent limits costing millions, elimination of sources could be 

removal of cattle, regulating non-point sources could be the regulation of ranching (not 

currently regulated), prohibiting a point source under a general permit could be banning a 

CAFO, and modifying SWMP could ban pets and small livestock in urban areas.  TCEQ 

made these types of statements because the details were not included in the TMDL.  

Regardless, although broad, the risk of regulation was serious and it brought concern to 

stakeholders.  Stakeholder felt aspects of the TMDL regulations would reduce their 

ability to fulfill their values, such that there was the potential to have catastrophic losses 

on regular people.  Stakeholders reported that failing to stop the TMDL regulations 

would put some agricultural produces permanently out of business, make poor families 

make hard choices, force some kids to not follow in their parent‘s footsteps, and force 

local government agencies to forgo services.  As described above, once a business closes 

it is hard to return (communities can be decimated).  Once a TMDL is passed it could be 

difficult to revoke because it would have to be litigated at great cost to stakeholders and 

could go on for a long time.  For this reason, stakeholders attacked the science of the 

TMDL as means to stop it while trying to prove that voluntary measures work best.  As a 

result, regulatory measures were unacceptable to stakeholders; therefore, the TMDL had 

no support because there were no perceived benefits and the recommendation did not 

reflect public interests.  To avoid this concern, TCEQ should have merged the I-Plan with 
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the TMDL so that stakeholders could better understand how bacteria would be addressed.  

TCEQ would have likely learned that regulation was unacceptable and should have 

avoided such strategies if they wanted stakeholder support.     

On rule number two—don‘t be an obstacle toward the desires of others—at least 

from the stakeholders‘ perspective, the TMDL would not support the other things that 

were more important to stakeholders, such as prosperity and freedom, which 

overshadowed the need to improve water quality.  In short, although recreation is a part 

of the culture of the area, the TMDL was seen as a resistance to their primary goals.  In 

fact, many stakeholders generally did not believe there was a human health problem; if it 

was most stakeholders would have likely had gone along with the TMDL.  Stakeholders 

questioned the benefits from improving water quality, especially on human health, 

because no one was sick.  Analyzed data from the Texas Department of Health, having 

limited data, could not support a correlation between high levels of bacteria in stream and 

incidents of illness from waterborne pathogens.
177

  Given this absence of evidence, 

stakeholders wanted to move slowly with voluntary measures first; however, the TMDL 

concluded with the possibility for new regulations.  The TMDL ultimately did not have 

support because any new regulation was seen as large threat to quality of life from 

imposed costs and reduced freedoms on property; this threat overshadowed the perceived 

minimal harm to human health.  Past battles over TMDL to improve water quality, 

particularly in the Chesapeake Bay, has followed this pattern: regulators push regulations 

while the public encourages implementation of voluntary conservation programs with 

federal aid, which is being repeated across the country.
178

  The Chesapeake Bay show 

that regulation as an impediment to progress is not new; therefore, the TMDL aimed at 

producing new regulations was doomed from the start.  It was immediately seen as an 

obstacle to progress.  Addressing this long standing perception is difficult to do.  
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However, TCEQ should have changed the approach for the development of the TMDL.  

The TCEQ went about in a classic way: hire a consultant, develop the solution, and then 

present it to the public for support.  This is typically the way regulations are developed, 

so it is no wonder why stakeholders believed they were just going to face more 

regulation.  TCEQ should have come to stakeholder first with the human health concern, 

engaged them in solving the problem together, and provided assurance for no new 

regulations. 

Stakeholders were not against improving the environment, for they acknowledge, 

although with great uncertainty, that failing to reduce bacteria could harm citizens, ruin 

the reputation of the area, and create animosity.  The TCEQ, only focusing on the 

recreation perspective of the problem, did not fully understand that the TMDL was seen 

as a cause of a problem in other related areas.  Regulations are generally seen as obstacles 

to progress in a capitalist society, but that fact that TCEQ offered no resources to help 

stakeholders did not help.  The I-Plan would have discussed options for federal and state 

assistance, but because the plan was never completed, stakeholders were never made 

aware of it until the WPP.  As stated earlier, TCEQ should have merged the TMDL and 

the I-Plan into one document and made sure to include resources to support 

recommended activities.   

In conclusion, the TMDL did not have support because it did not support 

stakeholder interests.  The facilitator, although a competent engineer, failed to understand 

the fundamental stumbling block of the conflict: no new regulations.  Had the TCEQ 

focused on details of the solution rather than the reduction goal, TCEQ may have learned 

of this concern.  The fact the I-Plan was never started was a setback.  It could have been 

the opportunity to identify acceptable solutions and possible grant assistance.  All TCEQ 

had to do was to provide strong assurance that that no new regulations would have been 
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put in place to get stakeholder support.  Without this assurance, many in the region were 

aware of a nearby watershed where new regulations were put in place and the serious 

impact in had on the dairy industry.  The stakeholders in the watershed clearly did not 

want a repeat.  This was the reason they fought so hard to defeat the TMDL, and why the 

WPP was so successful, as the WPP made these assurances. 
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Table  17 – Summary of Narrative Story Elements 

Element Parameter Description 

Valued 

Outcome 

Anthropogenic The action must be by a something that is human like  

Value A desirable quality that, in a society, is consistent, unambiguous, and 

uncontested.   

Joyous emotion Emotional response that displays human connectedness to a story through 

the same experience, validates motivation for action, and gives a new 

understanding of a set of events that appear to be common.  

Ending Satisfy the quest for more action to obtain interests, which occurs when 

the condition is a desired human experience, achieves values and evokes 

joyous emotions—no need for more action. 

Proxy Something measureable and related to values and increasing with joy or 

sadness.   

Problem Missing/ 

insufficient 

Misfortune from something ―lacking‖ or a situation of ―insufficiency‖ 

that leads to great quests. 

Proxy 

threshold 

Value of the proxy where a transition occurs from what is safe to harm no 

longer tolerable 

Harm A disharmony of values within the stakeholder’s world causing physical 

(bodily injury) and/or emotional harm (anger and sadness). 

Reality Existing harm: real suffering from an undisputed violation of a value 

Potential harm: a future violation of values that could induce harm.   

Action A choice has to be made to act or not 

Adverse 

Outcome 

Degree of 

change 

Actualization (risk of harm): Something is about to plunge a character 

into a state of harm, foreseen violations coming true 

Escalation (existing harm): when a group actually experiences real harm 

where the adverse outcome is a condition that may not be that worse than 

what they are already experiencing. 

Worst case A condition where little to no possible action could turn around the state 

of suffering—an acceptance of defeat (e.g., death). 

Pity 

 

When a story ends with characters like us (good people) undeservingly 

fall to ill fortune because of events outside their control. 
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Table  17 (cont.) – Summary of Narrative Story Elements 

 

Element Parameter Description 

Causes Agent Any entity that influences the change of condition of another agent 

(human, natural, subconscious, or societal). 

Changes A process of transition from one state to another experienced over a series 

of events. 

Past/future Existing harm: Events are either in the past based on facts 

Potential harm: imaginary events believed to occur in the future 

Causal event directly related to another event and a have function in the process 

of change, 

Relevance Events must contribute to the ending and are not random. 

Solution Power An item that allows stakeholders to regain what is missing or to protect it 

from being taken away 

Intermediate 

steps 

The agent of power is usually acquired through sequence of events before 

it can be used to solve the problem.   

Defensive/ 

offensive 

Process of amelioration: offensive acts to return what was taken 

Avoid deterioration: defensive acts to protect something from being taken 

Obstacle Agent Any entity that influences the change of condition of another agent 

(human, natural, subconscious, or societal). 

Number Typically many in number 

Ever present Present before the problem existing and likely will be present afterwards 

Resistance Cannot act alone to cause a problem, but acts against a process of change 

to solve a problem rather than against an agent directly. 

Overcome Agents have to be stopped, avoided, or minimized one at a time; however, 

their defeat does not mean that the problem has gone away. 

Resource Agent Any entity that influences the change of condition of another agent 

(human, natural, subconscious, or societal). 

Number Typically few in number 

Ever present Present before the problem existing and likely will be present afterwards 

Support Cannot act alone to solve problems, helps to solve problems and obstacles. 
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Table  18 – Wizard of Oz Characters Narrative Matrix 

 

Element Parameter Dorothy Scarecrow Lion Tin Man 

Valued 

Outcome 

Human 

experience 

yes yes yes Yes 

Value Family Freedom 

Wisdom
 

Acknowledgment 

 

Courage 

Responsibility 

Security 

Peace 

Love 

+Emotion Joy Pride Triumph/delight Happiness 

Ending Being at home 

with her family 

Being able to 

solve problems 

Being King of 

Beast in a 

beautiful Forest 

Married with a 

his love 

Proxy Distance from 

family 

Dilemmas solved Beast defeated People saved 

Problem Missing/ 

insufficient 

Aunt and Uncle 

missing 

No brain No courage No heart 

Harm Emotional: 

Homesickness 

Emotional: 

Humiliation 

Physical: injury 

in battle 

Emotional: 

Agony 

Emotional: 

Melancholy 

Reality Current Current Current Current 

Action Yes, situation 

not getting better 

Yes, situation not 

getting better 

Yes, situation 

not getting better 

Yes, situation not 

getting better 

Adverse 

Outcome 

Degree of 

change 

Problem worsens Problem worsens Problem worsens Problem worsens 

Worst case Family dies 

before return 

Branded a fool to 

all 

Killed in battle Rusted away to 

nothing 

Pity: 

goodness 

good to bad 

mistake 

Brought joy to 

family 

Happy w/family 

to saw w/o 

family 

She slipped 

during the 

cyclone 

Solved people’s 

problems 

Proud doing work 

to not saving 

crops  

Was not in 

control of farmer 

who made him. 

Fought for others 

King to no 

kingdom 

Was borne 

without courage 

Wouldn’t harm 

anyone 

A man to a rusted 

tin man 

Wasn’t aware of 

curse 
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Table  18 (cont.) – Wizard of Oz Characters Narrative Matrix 

 

Element Parameter Dorothy Scarecrow Lion Tin Man 

Causes Agent Cyclone Farmer Unknown Wicked Witch 

Changes Lost family Made a fool Remove power Lost love 

Past/future past past past Past 

Causal Whisked away Put no brain Could not fight Chopped body 

Relevance No story without the cause 

Solution Power Magical Shoes Brain Courage Heart 

Intermediate Kill Witch Kill Witch Kill Witch Kill Witch 

Def/off Offensive Offensive Offensive Offensive 

Steps Use shoes to go 

home 

Wizard Oz give 

brain 

Wizard Oz gives 

courage 

Wizard Oz give 

heart 

Obstacle Agent Various Monsters  

Number Many 

Ever present Present before the characters set out to kill the witch 

Resistance Tried to kill characters while they searched for the witch 

Overcome Some were killed, and others were turned into resources 

Resource Agent Each of the Characters, the good witches, and good animals 

Number Few 

Ever present Yes 

Support Characters helped each other, good witches gave Dorothy a charm, and the 

animals helped all the characters  
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Table  19 – Leon River Stakeholders Narrative Matrix 

Element Parameter Citizens Agriculture County Municipal 

Valued 

Outcome 

Human 

experience 

yes yes yes Yes 

Value Family 

Relaxation 

Freedom 

Fairness 

Wisdom 

Acknowledgment 

Family 

Responsibility 

Security 

Peace 

Balance 

Efficiency 

Responsibility 

Compassion 

Professionalism 

Efficiency 

Balance 

Fairness 

+Emotion Enjoyment Pride Triumph, 

happiness 

Pride 

Ending Peaceful 

retirement and 

recreation  

Successful business 

that can be handed 

down to children 

Efficient and 

effective 

government 

services 

Prosperous 

communities 

Sustainable city 

services 

Good place to live 

Proxy Costs 

Rules 

Income/Wealth 

Family ownership 

Services 

provided 

Growth 

Utility rates 

Problem Missing/ 

insufficient 

Property 

rights 

Access to water 

Sovereignty 

Financial certainty 

Regulatory certainty 

Public trust 

No real harm 

Jurisdiction 

Resources 

Jurisdiction 

Resources 

Harm Decreased 

land value 

Loss wealth 

Loss of business 

Blame 

Unfair expenses 

Loss of services Unfairly targeted 

Loss of services 

costly utilities 

State fines 

Cant plan CIP 

Reality Future 

Action Needed during TMDL or else problem comes true 
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Table  19 (cont.)  – Leon River Stakeholders Narrative Matrix 

 

Element Parameter Citizens Agriculture County Municipal 

Adverse 

Outcome 

Degree of 

change 

Problem actualizes 

Worst case Poor quality 

of life 

Bankruptcy  Not re-elected Strict permits 

Costly 

infrastructure 

Pity: 

goodness 

good to bad 

mistake 

Hardworking 

people  

Enjoying life 

to loss of 

peace 

Can’t control 

government 

Hard working 

family 

Family owned 

business to loss of 

business 

Can’t control 

federal and state 

government 

Working to serve 

the people 

Elected to loss of 

office 

Can’t control 

federal and state 

government 

Working to serve 

the people 

People can’t pay 

utilities bills 

Can’t control 

federal and state 

government 

Causes Agent TMDL 

Changes Forces mandates and impose new rules 

Past/future Future 

Causal TMDL could 

pose new 

rules on 

households 

TMDL heads  the 

way for new 

regulations on 

agriculture 

TMDL triggers rules through permits 

Relevance Could have 

future rules 

Dairy permits and 

potential for 

ranching permits 

Directly relevant 

to septic tank 

control and  

treatment 

facilities 

Direct impact on 

treatment facilities 

Solution Power No new regulations.  Focus on local control. Use of existing practices.  Invest 

with grants 

Intermediate Work on getting a WPP 

Def/off Defensive 

Steps Defeat TMDL, author WPP, get grants, implement projects, monitor and adjust.  

Enhance what is already in place. 
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Table  19 (cont.)  – Leon River Stakeholders Narrative Matrix 

 

Element Parameter Citizens Agriculture County Municipal 

Obstacle Agent Fixed income Marginal returns 

Increasing costs 

Drought 

Complex rules 

State and Federal 

Government 

Poor residents 

Competing 

services 

Minimal 

government 

mentality 

Ever present Yes 

Resistance Residents will 

have to be 

convinced 

Any effort for 

projects will costs 

money 

State and federal 

rules trump 

county rules 

Residents will 

have to be 

convinced 

Overcome Slow change 

to educate 

people 

Can’t be overcome 

without grants 

Can’t be 

overcome 

Slow change to 

educate people 

Resource Agent State 

government 

County agents 

Industry groups 

Neighbors 

Current knowledge 

Academics 

County people State officials 

Federal programs 

Number Several Several Many Several 

Ever present Yes 

Support Provide 

finance and 

technical 

assistance 

Provide finance and 

technical assistance 

Provide 

neighborly help 

Provide finance 

and technical 

assistance 

 

  



 350 

Table  20 – List of Values 

Acknowledgement  

Adaptability  

Affection  

Affluence  

Agility  

Alertness  

Altruism  

Ambition  

Appreciation  

Approachability  

Assertiveness  

Attentiveness  

Awareness  

Balance  

Beauty  

Belonging  

Benevolence  

Boldness  

Bravery  

Brilliance  

Calmness  

Camaraderie  

Capability  

Care  

Certainty  

Charity  

Charm  

Clarity  

Cleanliness  

Cleverness  

Closeness  

Comfort  

Commitment  

Compassion  

Completion  

Composure  

Confidence  

Consistency  

Contribution  

Conviction  

Cooperation  

Courage  

Courtesy  

Creativity  

Credibility  

Dependability  

Determination  

Devotion  

Dexterity  

Dignity 

Diligence  

Discipline  

Discretion  

Diversity  

Drive  

Duty  

Education  

Effectiveness  

Efficiency  

Empathy  

Encouragement  

Endurance  

Energy  

Entertainment  

Excellence  

Expediency  

Experience  

Fairness  

Fame  

Family  

Fearlessness  

Fitness  

Flexibility  

Focus  

Fortitude  

Frankness  

Freedom  

Friendliness  

Frugality  

Generosity  

Gratitude  

Growth  

Guidance  

Harmony  

Health  

Helpfulness  

Heroism  

Honesty  

Honor  

Hopefulness  

Humility  

Humor  

Imagination  

Independence  

Ingenuity  

Insightfulness  

Inspiration  

Integrity  

Intelligence 

Intuition 

Inventiveness  

Justice  

Kindness  

Knowledge  

Leadership  

Liberty  

Logic  

Love  

Loyalty  

Maturity  

Mindfulness  

Modesty  

Motivation  

Neatness  

Openness  

Optimism  

Order  

Organization  

Originality  

Passion  

Peace  

Perceptiveness  

Perfection  

Perseverance  

Persistence  

Persuasiveness  

Pleasantness  

Power  

Practicality  

Pragmatism  

Precision  

Preparedness  

Privacy  

Professionalism  

Prosperity  

Purity  

Realism  

Reasonableness  

Recognition  

Recreation  

Reflection  

Relaxation  

Reliability  

Resilience  

Resolve  

Resourcefulness  

Respect  

Rest  

Restraint 

Richness  

Rigor  

Sacrifice  

Security  

Self-control  

Selflessness  

Self-reliance  

Sensitivity  

Serenity  

Sharing  

Shrewdness  

Significance  

Simplicity  

Sincerity  

Skillfulness  

Solidarity  

Solitude  

Soundness  

Speed  

Stability  

Strength  

Structure  

Success  

Support  

Synergy  

Teamwork  

Temperance  

Thankfulness  

Thoroughness  

Thoughtfulness  

Tidiness  

Timeliness  

Tranquility  

Trust  

Truth  

Understanding  

Uniqueness  

Unity  

Usefulness  

Utility  

Valor  

Variety  

Victory  

Virtue  

Vision  

Vitality  

Warmth  

Wealth  

Willingness  

Wisdom 

Youthfulness 

Reference: Steve Pavlina, "List of Values," last modified March 24, 2011, accessed 

March 24, 2011, http://www.stevepavlina.com/articles/list-of-values.htm. 
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Table  21 – List of Emotions 

Principle Secondary Tertiary 

Joy Cheerfulness Amusement, bliss, cheerfulness, gaiety, glee, jolliness, 

joviality, joy, delight, enjoyment, gladness, happiness, 

jubilation, elation, satisfaction, ecstasy, euphoria 

 Zest Enthusiasm, zeal, zest, excitement, thrill, exhilaration 

 Contentment Contentment, pleasure 

 Pride Pride, triumph 

 Optimism Eagerness, hope, optimism 

 Enthrallment Enthrallment, rapture 

 Relief Relief 

Anger Irritation Aggravation, irritation, agitation, annoyance, grouchiness, 

grumpiness 

 Exasperation Exasperation, frustration 

 Rage Anger, rage, outrage, fury, wrath, hostility, ferocity,  

animosity, hate, loathing, scorn, spite, vengefulness, 

dislike, resentment 

 Disgust Disgust, revulsion, contempt 

 Envy Envy, jealousy 

 Torment Torment 

Sadness Suffering Agony, suffering, hurt, anguish 

 Sadness Depression, despair, hopelessness, gloom, glumness, 

sadness, unhappiness, grief, sorrow, woe, misery, 

melancholy 

 Disappointment Dismay, disappointment, displeasure 

 Shame Guilt, shame, regret, remorse 

 Neglect Alienation, isolation, neglect, loneliness, rejection, 

homesickness, defeat, dejection, insecurity, embarrassment, 

humiliation, insult  

 Sympathy Pity, sympathy 

Reference: W. Parrott, Emotions in Social Psychology (Philadelphia, PA: Psychology 

Press, 2001). 
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 Figure 8 – Narrative Plots 

a) Aristotle‘s Basic Sequence  

Beginning                                    Middle                                End 

b) Bremond‘s Elementary Sequence 

                                                                                                  Conclusion 
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Reference: Claude Bremond, "The Logic of Narrative Possibilities," in Narratology, ed. 

Susana Onega, Garcia Landa, and Jose Angel (New York, NY: Longman Group 

Limited, 1996), 61-64. 
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Figure 9 – Narrative Matrix of Bremond‘s Elementary Sequence 
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Figure 10 – Flow Chart of Dichotomous Plots 
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Figure 11 – Primary Plot of Choice and Failure 

DAS
A

D

+

DNA

S
A

D

DP

S
A

D
S

A
D

AO

DP
ANO

futurepast
DA

J
O

Y

DNAJ
O

Y

DP

J
O

Y
J
O

Y
AO

DP ANO

futurepast

+

-

-

+

-

+

-

Fig 15

Fig 15

ANO=Amelioration not obtained

DNA=Degradation not avoided

AO=Amelioration obtained

DA=Degradation avoided

Increasing harm

Solution started

(nPD)=No process of degradation

(PA)=Process of amelioration

(PD)=Process of degradation

(nPA)=No process of amelioration

Valued Outcome

Adverse Outcome

Cause

+

-

Time Time

-

-

-

+

+

+

+

H

H

H
H

H

H
H

H
H

-
a)

c)

e)

g) h)

f)

d)

b)



 356 

Figure 12 – Narrative Framework for Amelioration 

a) Mental mapping of narrative plot to scientific graph 

 

b) Bacteria load reduction for a watershed in the Leon River  

 

b ref.: BRA, Draft Leon River Watershed Protection Plan (Waco, TX: BRA, 2010), 

accessed June 10,2011, http://www.brazos.org/LeonRiverWPP-Draft.asp,114. 
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Chapter 5 – Conclusions 

Judicial, legislative, and administrative branches of government seek to provide 

―good‖ government policy that promotes the general welfare and protects individual 

rights.  Aspects of society are regulated to protect human health and the environment, 

such as end-of-pipe pollutant sources known as point-sources, but there are some human 

activities that are difficult to control, such as non-point sources like polluted storm water 

runoff.  The Leon River is such an example because it had high levels of bacteria from 

both point sources and non-point sources of pollution, posing a risk of waterborne 

diseases to people who come into full contact with the river.  Some of the major sources 

were from humans, pets, cattle, birds, and wild mammals.  Government agencies have to 

balance regulations and individual liberties when attempting to safeguard the public from 

bacterial pollution.  The obstacle is that most point sources are controlled (regulated 

discharges through permits), which leaves non-point sources as the only pollutant left to 

manage.  As birds and wild life are mostly uncontrollable, the only options are to tighten 

regulation on point sources (WWTF, CAFOs, and septic systems) and attempt to control 

cattle through non-regulatory measures, such as voluntary actions and incentives.  The 

operational challenge is how to develop a program that permit holders can afford and 

farmers and ranchers will voluntarily implement.  One way is through a public process 

that engages stakeholders, educates them about the problem, and encourages 

development, support, and implementation of a plan to reduce bacteria in the watershed.  

However, public processes, as with the three traditional branches of government, are not 

perfect, do not always succeed, and may produce conflict.   

Conflict arises when there are differences of opinions as to how something should 

be done.  Public processes are effective ways to address major environmental conflicts 



 363 

and have been evolving since the 1960s, yet there are many examples where public 

participation has failed to meet expectations (parties unsatisfied, litigation or delay, and 

conflicts unresolved).  No matter how skilled a facilitator may be, he or she may not be 

able to efficiently and successfully bring stakeholders together, discuss concerns, 

understand each other, negotiate solutions, and make informed decisions to satisfy all 

stakeholders.
1
  To increase the success rate of resolving environmental conflict, this 

dissertation developed a series of process enhancements based on a set of public 

participation principles suggested by experts, such as Jürgen Habermas, Kenneth Arrow, 

William Fisher, and Thomas Webler.   

The Leon River case study is a rare, perhaps the only, treatment-control quasi-

experiment testing specific public process enhancements as an intervention to improve 

the quality of a public process and achieve desired process outcomes (satisfy 

stakeholders, resolve conflicts, saved time and resources).  It was possible because two 

independent government agencies, TCEQ and TSSWCB, each conducted a public 

process to produce a stakeholder-supported plan to reduce bacteria in the Leon River.  

One of the contributions of this dissertation is the quasi-experiment at a scale that 

involved real stakeholders making real environmental decisions that affect real lives.  The 

closest research case to the Leon River is in the Midwest where a group of stakeholders 

were not pleased with the TMDL because of delay, distrust in science, and a lack of 

voice; they chose to produce a WPP for better local control (quite similar circumstances 

to the Leon River in setting and history).
2
  Although researchers attempted to improve 

access to decision making through representation, no other intervention was reported and 

the researchers did not attempt an experimental setup to evaluate performance of an 

intervention.
3
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The intervention was a set of five process enhancements designed to increase the 

capability of facilitators to meet suggested process principles.   

 The first principle, inclusive participation, was achieved by providing more 

convenient meetings in the watershed, increasing the time for discussion, and 

providing representation of stakeholders who have a real stake in the policy 

outcomes.   

 Town hall meetings can become intimidating environments; therefore, a 

mechanism was provided to produce a free speech environment that allows 

stakeholders to fully and clearly make statements where other stakeholders have 

opportunities to comment, the principle of open communication.   

 To meet the second principle of deep understanding, facilitators used a narrative 

framework to systematically expose and equally report stakeholder interests to 

avoid gridlock over positions.   

 Stakeholders were given transparent and final decision-making rights, equivalent 

rights over their actions, and ability to contribute to a common goal.   his 

condition allowed meaningful contribution to decision making, the fourth 

principle.   

 That last principle, informative science, seeks to inform stakeholders so they 

could make decisions rapidly.  It requires stakeholder involvement in developing 

the science, ability to quickly create scenarios, understandable scientific outputs 

linked to interests, some understanding of uncertainty, and real-time simulation.   

This conclusion chapter discusses contributions and key findings with respect to 

each enhancement.  Table 22 summarizes the contributions and Table 23 lists the 

recommendations. 
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FIVE STEPS TO A SUCCESSFUL PUBLIC PROCESS 

TCEQ‘s philosophy, similar to many other government agencies, is to ―ensure 

meaningful public participation in the decision-making process‖ and to ―base decisions 

on the law, common sense, good science, and fiscal responsibility.‖
4
  The five 

enhancements are consistent with this philosophy.  The Leon River case study 

demonstrated that it is possible to enhance the quality of a public process.  The TCEQ 

lead a traditional public process to produce a TMDL and I-Plan for the Leon River.  The 

TSSWCB funded a parallel effort known as a WPP, which implemented all five of the 

process enhancements.  The combined TMDL and I-Plan is roughly the same as the 

WPP.  All the common barriers common in public processes were present in both 

processes.  After nearly five years, the TCEQ traditional process (Combined TMDL and 

I-Plan) was not able to overcome stakeholder conflict that arose with the TMDL; as a 

result, the I-Plan was abandoned.  The TSSWCB was able to gain stakeholder support for 

the WPP in just over three years.  The five enhancements improved the quality of the 

public participation process, which I argue were the major factors for why conflict was 

resolved.  All of the surveys, interviews, and observations support the conclusion that the 

WPP was quicker and that stakeholders were satisfied.   

All enhancements may not be appropriate techniques for all situations.  However, 

agencies involved in public processes would benefit from enhancing their public 

processes to meet the five principles.  A decision to utilize more than a traditional process 

will need to consider the need for stakeholder support and the cost of the enhancements, 

knowing an agency could suffer in the long-term from litigation, delay, opportunity costs, 

agency embarrassment, and other consequences from lack of stakeholder support of 

policies.  The following summarizes each of the process enhancements discussed in 
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Chapter 3: representation, film narrative, deliberative decision making, and decision 

support. 

Representation for Inclusive Participation 

Citizen groups, known as ―grass-roots‖ groups, are not experts in law, science, or 

finance; are not limited to rich or poor; and often have outrage as a resource to continue, 

sometimes named as ―not in my back yard‖ (NIMBY) efforts.
5
  Communities across 

America have stopped large projects, such as hazardous waste and nuclear power plants 

when not given access to the decision-making process.
6
  Stakeholders in the Leon River 

case study were not satisfied with the level of participation during the TMDL, as they felt 

some meetings were inconvenient, did not provide enough engagement, and were 

unbalanced in stakeholder representation.  The town hall meetings may have not been the 

best venue to give stakeholders access to decision making.  The WPP used a hierarchy of 

access to establish feedback loops to decision makers to overcome this lack of access.     

The WPP stakeholders gained access through a decision-making hierarchy that 

included a group representative and a variety of meetings for exchanging information, 

exchanging ideas, and negotiating.  A representative serves as a spokesperson at meetings 

and reports back to a larger audience (focus group or town hall audience) to discuss the 

proposed alternatives and assess consensus.  Representation provides more people with 

access and generates broader stakeholder diversity so long as representation is from all 

sectors of society.  Although many stakeholders wanted deeper involvement, few 

stakeholders wanted to be a representative because of fear of intimidation by the others as 

well as a lack of knowledge, capacity, and speaking ability.  One key finding is that 

stakeholders are comfortable that their interests will be protected when representatives 

are prominent member of a particular interest group (e.g., farm bureau local 
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representative), competent on the issues (e.g., scientist), live or work in the area, and have 

speaking skills (e.g., manager or official).  It is recommended that the selection of a 

decision maker should not be by the regulatory agency, as it could be perceived as 

unbalanced or illegitimate.  Stakeholders should select their representative through a 

democratic process.     

Another key finding is that it may not be necessary to make room for everyone at 

the decision-making table because stakeholders wish to participate at different levels.  

The spectrum of participation can range from seeking information, typically when 

stakeholders mostly support a policy, to direct decision making for a person who wants to 

influence the policy.  To provide broad access to the decision-making process, different 

types of meetings should be offered to allow choice of participation level.  It is 

recommended to have a clear description of the level of discussion, ability to judge 

alternatives, and access to representatives.     

The basic level is the town hall meeting, a large meeting where government 

representatives and technical experts make presentation and take questions.  These 

meetings are useful for conveying information; it is recommended these meetings be in 

the geographic center of the project area.  These types of meeting can be infrequent, since 

the main purpose is to inform the public, but should be held as early as possible.  Results 

suggest that a town hall meeting may be acceptable for those who wish to gather 

information or to make comments.  However, stakeholders who perceive adverse 

consequences to their interests may wish to contribute more to decision making.  These 

persons may not be satisfied with the limited time to speak and inability to interact with 

audience members and decision makers.           

Focus groups satisfied the need for a greater level of participation and interaction 

among stakeholders.  A focus group is where stakeholders of similar interests, along with 
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their representative, can gather and discuss in smaller (around a dozen), less formal 

settings, allowing more time for discussion.  It is recommended to geographically vary 

focus group meetings throughout the project area or locate them in the geographic center.  

Many stakeholders were comfortable at the focus group level, feeling they had 

thoroughly expressed their interests and desired outcomes.  The focus groups allowed 

participants to exchange ideas and inform representatives on a periodic basis.  

Stakeholders were comfortable among their peers because they had shared experiences.  

Stakeholders preferred focus groups to a town hall meeting for asking questions because 

it allowed them to get in-depth answers on topics important to them.  As a result, focus 

group participants were able to move beyond criticizing the science and public process 

and move toward addressing the bacteria issue.   

The WPP established a working committee of representatives from each 

stakeholder group to work closely during the development of the WPP.  One key to 

providing access is a representative who only serves as a spokesperson at decision-

making meetings.  He/she presents to the focus groups decisions he/she made and 

confirms support for those decisions.  This feedback broadened access, allowing the 

focus groups and the audience access to decision making for a large number of people.  

Therefore, it is recommended that the number of decision makers be limited to one small 

group (seven or less), have one or two representatives from each sector of society 

affected by the policy, and be elected from the focus groups.   

Oftentimes standard government procedures dictate how meetings are conducted.  

A town hall meeting may not be the best venue to give many stakeholders access to the 

decision-making process.  One contribution of this dissertation is explaining and 

demonstrating how access is achieved through a feedback loop between representatives, 

decision-making groups, sector focus groups, and a larger audience.  Recommendations 
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for a successful process are to give participants convenient locations and ample time to 

make their concerns heard; representatives should be respected, competent, and selected 

in a democratic process; and a decision-making group should have representatives from 

all sectors of society that will be affected by a policy.  One aspect not explored by this 

dissertation is the use of online surveys, email, blogs, Twitter, Facebook, or other online 

social media to give stakeholders an opportunity to gain access to the process.  These 

tools are now well established and could be an efficient and cost effective way to give 

stakeholders access to a public process.   

Film to Reduce Intimidation 

Open communication is critical for legitimate agreements as stakeholders need to 

feel free to contribute, debate, and agree on the policies that affect their lives.  The 

problem is that large audiences, strong emotions, or powerful people can intimidate 

people, which in turn, can influence how they deliver their speech.  A party can coerce 

others by making claims that any effort to harm their interests also adversely affects 

society, which may keep a stakeholder from suggesting policy that would benefit them.
7
 
8
  

Finger pointing at the agricultural sector in the Leon River watershed is a good example.  

The agricultural sector uses the environment as raw materials to produce products that 

society needs, which may harm the environment if not done properly.  Additional costs 

make their product more expensive for consumers.  Emotions rose when suggestions 

were made during the TMDL meeting to impose costly sanctions on the agricultural 

sector that would have no benefit to their businesses.  Observations at TMDL meetings 

show that statements made in such a large audience, with powerful people present who 

may show strong emotions, can escalate emotions quickly among all audience members 

as they try to resolve their differences.     
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Trained facilitators can address intimidation and emotions, but it requires years of 

experience.  This dissertation used film as a technique to isolate intimidation and not let 

emotions build up in a room.  Stakeholders were video recorded in their own setting over 

a three-hour period using the narrative framework.  A six-minute vignette was edited and 

produced as a reproducible narrative that could be displayed to other stakeholders.  

Stakeholders had pleasant demeanors during interviews because they were removed from 

a setting that exposed them to strong emotions, powerful people, or large audiences, 

which is impossible to influence once on video tape.  The pleasant demeanor of the video 

removes the initial emotion during opening statements that can easily escalate in a public 

meeting.   

Isolation from intimidation afforded each stakeholder a free speech environment 

to fully make statements.  The edited film produces statements that are clearer than what 

may be possible with unprepared speech.  If film editing is not feasible, it is 

recommended to use summary statements or tables developed from audio recordings or 

detailed notes.  The goal is to produce material that conveys stakeholder interests that 

cannot be influenced when presented to a whole audience.  Film has the added benefit of 

presenting interviews with individuals having positive demeanors.  Not only is the 

assurances that these statements will be played with no possibility of intimidation, but the 

positive demeanors, concise statements, and stories with meanings make for a high 

likelihood that stakeholders will be heard, perhaps even found to be interesting.   

Having some structure during open communication helped stakeholders engage in 

free-flowing dialogue about how to address issues.  One finding is that control of the 

environment through the systematic display of the vignettes was important in resetting 

any emotions that escalated.  Each vignette was shown during the working committee 

meeting where each stakeholder got the first chance to make comments on his/her video.  
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All the other working committee members had a chance to ask questions and make 

comments.  Each stakeholder had an opportunity to respond.  If emotions rose, the 

systematic method of watching the video and follow-up commentary provided for equal 

opportunity for questioning that always began with a calm demeanor.   

Additional elements that reduced intimidation were separate focus group meetings 

with members who have similar interests.  These findings suggest that the standard town 

hall meeting may not be the most conducive for dialogue due to intimidation, especially 

if decisions are to be made by the public.  It is recommended that a public process include 

options for focus groups or a tiered method of meetings to allow small groups to 

exchange ideas in a positive setting.  Separating stakeholders into sectors and geographic 

areas helps to establish a sense of community within each group.  Separating powerful 

people, such as elected officials, into their own group would help.     

It is important for the facilitator, using whatever means possible, to allow a 

stakeholders to fully make statements and allow all parties to questions those statements 

with the questioned party given the opportunity to respond.  The stakeholder vignettes 

used in public meetings in the WPP provided the means to remove the sources of 

intimidation while at the same time allowing stakeholders to make public statements that 

fully expressed their ideas in a clear manner to large audiences in front of powerful 

people.  Another element that helped address intimidation was the focus group setting 

because of the absence of powerful people and the sense of shared experience.  The 

application of film for dispute resolution is an academic contribution as it has not been 

used or well documented as a device to address intimidation or provide open 

communication in environmental conflict.  
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Narratives to Avoid Positional Bargaining 

Stakeholders take positions to protect their interest.  When the underlying interest 

is not understood, it may not be possible to negotiate support for a different position.  

Bargaining over positions can lead to gridlock, and once one position is chosen over 

another there will be winners and losers.  The outcome will be unsatisfactory to one party 

and it may be difficult to rebuild relationships.  For example, farmers are sensitive to 

their property rights and view a policy that would increase their costs, such as those 

perceived in the TMDL, as a threat to those interests; however, a policy is likely to be 

supported as long as it is not an obstruction to anyone‘s interests or provides financial 

incentives.
9
  Intractable cases have been resolved when decision makers change policy to 

support stakeholder interests.
10

  The most significant contribution of this dissertation is 

documenting how stories proved to be a powerful device to help government and 

stakeholders develop a deep understanding of each other‘s interests and how conflicts 

could potentially arise and be resolved.  It allowed a rapid discovery of interests, fair 

reporting, and an understanding of conflict.  Specific recommendations and contributions 

about the application of narratives for real-time dispute resolution through a narrative 

element framework are discussed later. 

A recommendation for understanding interests is to use a systematic method that 

goes beyond responding to audience questions at a town hall meeting.  Engage the 

audience and get valuable information out of the audience rather than give information to 

an audience.  Stakeholders may not be capable of expressing their interests clearly, but 

they can make statements about experiences.  Facilitators can use a framework to reveal 

interests, such as narratives, to ask detailed questions about the meaning of the 

experiences.  A recorded narrative elicitation process, guided by a trained interviewer, 

allows stakeholders to make many statements without worrying about the details of their 
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story.  The interviewer could make sure they have sufficient statements to make a 

complete story.  Editing makes it is possible to extract and organize the essence of their 

narrative from these statements.  Thus, narrative enables stakeholders to organize 

statements quickly and understand diverse interests.   

One of the main findings of the Leon River case study is that it is important to not 

only understand stakeholder interests, but it is equally important to prove to stakeholders 

that they have been heard.  Without evidence for how a policy supports or does not 

support interests, parties will be unsure of the benefits and may not support it.  The 

TMDL did not have such outlets.  The I-Plan could have provided the opportunity to 

express interests; however, the TMDL was not approved and the I-Plan could not go 

forward.  The uncertainty of how the TMDL or I-Plan would affect interests may have 

contributed to the lack of support for the TMDL.  The recommendation is to express 

publically the interest of stakeholders so they can have proof they have been heard.  The 

Leon River WPP included stakeholder statements in the WPP and screened video 

vignettes at town hall meetings.  Hard copy documents and vignettes had consistent 

structures with compelling information, which produced equality of expression.  The 

WPP also included a chapter about stakeholder interests and an appendix with interest 

statements.  Without such examples, it would be difficult for decision makers to 

contemplate the effects of a policy.   

The policy recommendation is that legally required documents such as the TMDL 

and WPP should have flexibility or even requirements that reports include the social and 

economic impact of a policy or plan.  Had the TMDL required such an assessment, the 

consultant, who likely had some insight about these concerns, would have formally 

addressed them in some way to show stakeholders they were understood.  At that time, 

had the TCEQ chosen to a produce a policy that would cause harm, then at least there 
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would be certainty in action.  The TMDL by itself is just a calculation, and unless the I-

Plan follows quickly or is well announced so stakeholders are informed, stakeholders are 

likely left to wonder what is next or imagine the worst.  If a TMDL is scheduled, it is 

recommended to make the TMDL and I-Plan a seamless or parallel process so 

stakeholders can discuss how their interests will be affected by the solutions.  It is not 

enough to define a problem to a high degree, but rather engage people in solutions, 

especially farmers and ranchers as they are natural problem solvers. 

Accountability with Deliberative Decision Making 

Meaningful contribution to decision making is a strong incentive to participate.  

Once it becomes apparent that efforts to influence policy are futile, participants are likely 

to drop out and not support a policy.  When given the opportunity to make decisions, 

stakeholders are likely to make base decisions on their own interests; however, they can 

work toward common goals.  Deliberative decision making gives the public real 

influence on policy that affects their lives.  It can be described as sovereignty: transparent 

and final decision-making power; equivalent rights to control actions to protect interests; 

and the freedom to collaborate toward a common goal.  This model is different than the 

formal consensus style model where there is veto power, but rather it relies on dialogue 

and independent control over actions with no influence from others. 

Stakeholders will continue to work together as long as there is a transparent 

decision channel verifying that their efforts will affect the final policy.  The TCEQ 

clearly had ultimate authority over the TMDL.  The WPP gave the working committee 

editing power and final say on approval to publish the WPP for final comment by all 

stakeholders.  Stakeholders reported there was no decision making power during the 

TMDL, public meetings were for show, and TCEQ had already made their choices.  The 
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findings show that the degree of transparency is important even when the degree of 

decision influence is modest.  Stakeholders can choose to participate, but need to be 

aware of the capacity to influence policy with full knowledge of any limitations, so no 

false expectations arise.  It is recommended to specify the decision-making protocol 

clearly and as early as possible, as well as to provide documentation that stakeholders 

have influenced policy (draft documents, tables, figures, etc.).      

How decisions are made plays a major role in developing a policy.  The TMDL 

process adopted a consensus approach for a decision to be approved (unanimous 

agreement among all parties).  The consensus process may have had difficulty coming to 

agreement because of the many different interests, but also because the whole group 

would have influence, through veto power, over the actions of another group.  The 

concept of equivalent rights is where each party has total control over the party‘s actions 

with no influence from anyone.  In other words, it is not a win-win game scenario—

which does not make as that is not purpose of a game—but rather there are many 

individuals trying to ―win‖ one-player games.  The WPP allowed each group to 

individually propose projects.  For example, a group of ranchers only proposed projects 

that no county official had any power to influence (so long as it was legal of course).  

One finding is that the ability to have total control of actions that affects one‘s life is what 

equalized power among all parties; each party had the sole power to control its own 

actions.  It is recommended to avoid consensus or voting type processes if possible, as a 

party may be a loser in a vote.  A ―role up your sleeve‖ approach is recommended where 

parties, having total control over actions, are more likely to work on solving a problem. 

If groups can work together, then there are likely to be opportunities to discover 

common goals.  There were limited opportunities for collaboration among the steering 

committee during the TMDL.  The TMDL documents show that no formal agreements 
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were reached by the 21-member steering committee.  One finding is that when 

stakeholders had equivalent rights over actions and knowing their interests were secured, 

they had the freedom to collaborate on a common goal and could devote time to 

understanding societal problems as long as they had a venue to work together.  Under the 

WPP Process, the six-member working committee collaboratively worked on the WPP to 

reduce bacteria, but made sure proposed projects made common sense and the interests of 

their group were protected.   

A contribution of this dissertation is the application of a decision-making 

framework based on deliberation as opposed to consensus.  For this to work, a public 

process should be as transparent as possible about the reality of stakeholder decision-

making power, voting should be avoided, sovereign control of actions should be given to 

stakeholders, and real opportunities for collaboration should be offered.  A higher degree 

of decision influence provides a higher incentive to participate, especially when there is 

much at stake. 

Decision Support Systems for Trusted Science 

The exclusion of local knowledge, inability to access scientific models, confusing 

performance measures, and uncertainty are obstacles to making informed decisions.  

Some of these obstacles can lead to mistrust in science and it can become useless for 

making decisions.  Slow turnaround time for scientific results also limits its usefulness.  

This dissertation sought to make science informative by making it accessible to 

stakeholders.  The science of the TMDL was heavily criticized.  This dissertation argues 

that the science was not bad, but rather the process barriers described in this chapter led 

to stakeholder dissatisfaction and various factors contributed to the mistrust of science, 

resulting in criticism of the science as a defense mechanism against the TMDL.  To 
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overcome this distrust, the WPP allowed stakeholders to contribute their local knowledge 

to the science and to interact with a simulation model through a decision support system 

(DSS).  One contribution was the discovery that empirical work demonstrates that the 

accessibility of science to the public is equally as important as its accuracy for resolving 

environmental conflict. 

Stakeholders begin to build trust in science when they contribute to and are 

involved in its development.  Stakeholders have a wealth of knowledge from their 

experience of living and working in the area, where they have likely attempted to solve 

the very issues a policy is seeking to address.  The Leon River WPP stakeholders 

provided specific details and insight about the watershed that enhanced the WPP 

document.  One key finding is that stakeholders are more likely to trust the science when 

they know where the data originated.  Obviously, stakeholder knowledge is their most 

trusted source; therefore, a science-based policy should include as much stakeholder 

knowledge as possible with proof that the knowledge was integrated into the science.  

The other key finding is that stakeholders trust the science more when they are involved 

in its development.  The DSS was custom built based on stakeholder input and designed 

to address their concerns.       

One finding is that there may not be a need to develop a sophisticated model as 

long as stakeholders have the ability to create their own scenarios, evaluate choices, and 

make selections based on their preferences.  The TMDL did not allow stakeholders to 

build alternatives, which is understandable as it is not realistic to quickly train 

stakeholders to operate sophisticated models.  However, asking stakeholders to support a 

preferred option from a set of prefabricated choices where a ―technical‖ person has made 

the recommendation is also not a way to involve stakeholders in decision making.  The 

WPP shows that stakeholders can learn to use models to make decisions when they have 
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an interface that simplifies choices and clearly reports results.  The DSS played an 

important role as an intermediary, but it required that scientists learn key policy variables 

before its development.  Stakeholders used a DSS to change policy variables without 

having to learn how to use a model.  Another key finding is that environmental problems 

are likely to revolve around a few key decisions, which makes a customized DSS 

appropriate for quickly getting scientific results on the impact of a policy during 

negotiations.  The DSS also removes the technical person as the go-between, which 

improves trust because iterations developed directly by stakeholders are more satisfying 

than having to select from a few alternatives produced in a vacuum by scientist or policy 

analyst.  Because there is ownership of the alternatives, there is likely to be reduced 

conflict over choice and reduced time in reaching consensus.  

Stakeholders made better use of science when predictions were presented in terms 

they could understand or in terms that mattered to them.  Graphics that present 

differences among alternatives and attainment of goals show the effect of a policy 

decision on an environmental parameter.  It allows ease of comparing alternatives.  For 

example, the TMDL calculation varied with flow and was not necessarily related to 

removing the river from the 303(d) list.  Stakeholders wanted a simple value in various 

parts of the watershed that could show them if the river could be removed from the list.  

The DSS applied the geometric mean over five years in 15 subwatersheds as metrics 

instead.  It also included some costs and qualitative measures to document the difficulty 

of implementing projects.  The key finding is that understanding what was important to a 

person first made it possible to select scientific and socio-economic parameters for the 

DSS as a proxy to reflect interests.  It identified the scientific outputs that would be 

points of concern during negotiations.     
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One key finding of this study is that stakeholders could accept insufficient data 

and uncertainty as long as they were involved in the development of the model where 

they could contribute to making assumptions and providing local knowledge.  Most 

stakeholders had adequate scientific background from a previous career or past 

experiences.  Many learned to exchange ideas and contribute to the technical discussions.  

Most found it reasonable that there could never be enough data, but expected that 

available data be used effectively.  Stakeholders were comfortable making decisions with 

uncertainty as long as they were aware of the range of uncertainty and its implications on 

understanding policy outcomes.  The DSS provided a sensitivity analysis of every policy 

variable throughout the entire watershed.  It gave stakeholders the list of low-hanging 

fruit and expedited the decision making process. 

A DSS executes a model, graphically displays results, and plots relevant 

information within a few minutes.  Because policy variables are identified by 

stakeholders, it is easy for them to quickly interact with the DSS, develop alternatives, 

and review results.  The key finding is that a DSS drastically reduces the time to reach 

agreement because it compresses the time between alternative development and final 

results output.  For example, the HSPF model could be executed in about five minutes.  

Thus, it was possible to have discussion about a policy variable, make a change, and have 

a result within a few minutes.  This drastically increased the speed of the negotiations.  In 

the past stakeholders would have had to wait weeks or even months for the result.  One 

key finding is that computer-aided negotiations are possible during a public meeting as 

long as the DSS is set up to handle the key decision variables.  Any change to the 

structure of the underlying model most likely would have to be done outside the public 

meeting.      
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This unique case study empirically shows how the exact same scientific model, 

which was not trusted, could become trusted once stakeholders had access to it.  Building 

trust in the science is step-by-step process.  The first step, as in any scientific effort, is to 

have stakeholders involved from the beginning where they can fill data gaps, assign 

parameters, and understand limitations.  Although some stakeholders may not be able to 

understand the science, it is recommended to give stakeholders the open opportunity to be 

involved (some stakeholders who have science backgrounds could be a valuable asset).  

When preparing graphical output for reports or for public meeting, it is recommended 

that stakeholders be involved in establishing graphs. Stakeholders should have 

opportunities to build scenarios and evaluate them with an interface developed to give 

stakeholders a simplified and accessible version of a scientific model that can quickly 

provide results.  If decision variable are known or coefficients with high uncertainty may 

give problems, it is recommended to conduct a sensitivity analysis to help guide decision 

making (it gives the sensitivity of dials on the DSS or how to judge outputs).     

NARRATIVE ELEMENTS 

A major contribution of this dissertation is the development of a narrative 

framework.  Seven basic elements that have general agreement among scholars were 

sufficient to describe a stakeholder‘s story so that other stakeholder could understand 

their interests.  Summary of narrative elements is as follows: 

 Valued outcome: a perpetual human experience linked to accepted, clear, and 

uncontested values (measureable by scientific proxy) that evoke joyous emotions 

where there is no desire for further action to improve the state of the world, a 

world that society would agree should not be denied. 
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 Problem: when something is lacking or insufficient causing a value to be 

irrevocably unfulfilled, which results in physical or emotional harm beyond a 

tolerable threshold where action is needed (a problem can be existing or at risk of 

occurring).   

 Adverse outcome: the extreme of unwanted desires coming true from the lack of 

action or a failed act to resolve a problem, which escalates or actualizes the 

problem, so there are no more options for resolution, evoking pity and fear in 

other stakeholders.   

 Cause: an agent with unfavorable intentions taking something from a stakeholder 

that starts a process of change from a joyous state to the problem over a series of 

events, where events have a linear trajectory, are causally linked together, have no 

side distraction, and all contribute to the problem.   

 Solution: a process enabled by an agent with favorable intentions that changes the 

condition of a stakeholder over a series of chronological and related events, which 

brings back (or defends) what was (or could be) missing that leads to the valued 

outcome (or avoids the adverse outcome). 

 Obstacle: an ever present agent that does not initiate or is insufficient to cause a 

problem, but applies resistance to the solution, which has to be addressed before a 

problem can be totally solved. 

 Resource: is an ever present agent (usually many) that cannot act alone to solve a 

problem, but because they apply support to positive change and is always present 

they make addressing the problem easier.   
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FROM CHAOS TO HARMONY 

Negotiators seek to negotiate on interest rather than positions to avoid gridlock.  

The TMDL and WPP cases support that interest-based negotiation is able to break 

gridlock.  The TMDL was positional in its consensus decision-making style and the WPP 

focused on interests based policy at the individual level.  For example, TMDL meetings 

and the final document focused on setting a range of achievable water quality 

improvement, a discrete position on a percent reduction on bacteria load, with no 

specifics on how it would be achieved—giving no means to evaluate if interests could be 

harmed.  The WPP focused on first defining the kind of projects that reduce bacteria each 

stakeholder group was willing to do at whatever water quality could be achieved, which 

allowed stakeholder to know if a project would harm their interests.  Rather than accept a 

specific reduction goal, stakeholders proposed an adaptive management strategy: 

implement a round of projects, assess attainment, and add more if needed (there was too 

much uncertainty to determine if water quality could be met).  The TMDL was seeking a 

consensus of support from the stakeholders (a yes/no position) on a fixed percentage 

decrease in bacteria load that would fulfill water quality rules, while the WPP was 

seeking a list of stakeholder-offered projects that would not only reduce bacteria, but 

would be consistent with stakeholder interests.   

A major contribution is the explanation, through the use of a literary allegory, of 

how to use narrative to explain the policy effect on a stakeholder.  The findings show that 

conflict resolution is likely to have two types of stories: one person is suffering and seeks 

relief and another person is content and seeks to avoid suffering.  To resolve conflict, it is 

important to understand which story is associated to a party.  For example, county 

officials‘ perspective, following the Lion‘s allegory of the Wizard of Oz, the TMDL was 

the ―monster‖ they had to kill to protect the county, for it threatened to take away the 
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peace and security of the region, as it had no indication for how projects would be 

funded.  County officials had to act because their sense of responsibility required them to 

support the demands of the people.  The way to defeat the TMDL was to attack the 

science of the TMDL and participate in the WPP.  The TMDL relied on the I-Plan that 

was not part of the TMDL, leaving stakeholders confused on how bacteria reductions 

would occur.  Since they had no real authority to make decision, stakeholders attacked 

the credibility of the science.  On the other hand, the WPP provided the input over 

projects local stakeholders would implement (a support of personal property rights) and it 

would not introduce any new regulations, which they would likely have had limited 

authority or resources to enforce.  These two features were consistent with stakeholders‘ 

need for a balance of liberties and regulation.  The WPP articulated that additional 

resource would be clearly needed to finance County activities as they were already doing 

more with less, a feature that was consistent with their need for efficiency.  When the 

WPP was completed, county officials were happier with the outcome than if the TMDL 

would have been adopted.  There has been no need for further action after the WPP was 

completed as evidenced by the numerous letters of support for the WPP and lack of 

critical comments.   

Knowing how outcomes oppose stakeholder interest is valuable information when 

formulating a policy.  It can be important to understand who is and will continue to suffer 

if nothing changes versus who has the potential to suffer if conditions change.  The 

realization and explanation of this dichotomy is another contribution of this dissertation 

(see next section for details).  I propose of a theory of consensus that explains the 

conditions for reaching agreement.  It states, in order of importance, that a policy will be 

supported when the outcomes are not the cause of harm; not an obstacle to relieving 

suffering; not an obstacle to avoiding suffering; and a resource to either relieve suffering 
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or avoid suffering.  Violation of the first part would be a critical flaw in a policy and 

likely would not have any support from groups who would suffer.  The last part of the 

theory adds benefits to a policy, but if it did not exist it likely would not be a sufficient 

reason to not support a policy.  Thus, once interests are known, the third recommendation 

is to be aware that a policy is likely to be supported as long as it does not obstruct 

anyone‘s interests, and perhaps even supports stakeholder interests.   

LIMITATIONS 

The Leon River TMDL and WPP is a comparative case that provided compelling 

evidence that the public process enhancements developed as part of this dissertation had a 

positive effect in producing agreements among stakeholders on how to address bacteria 

pollution in a river.  The results are based on observations, existing documents, survey, 

and key informant interviews.  The data allowed a triangulation of evidence to support 

the arguments of this dissertation; however, as with all academic work, there are some 

limitations.  The is a list of some areas that could be enhanced with future work: 

 Survey:  the survey sample size was small, which did not allow for more 

strenuous statistical analysis of the data.  All responses suggest that on all 

performance measures the WPP public process outperformed the TMDL process; 

however, a larger sample size would make this result even more compelling.  

Sampling periodically as the process progressed would have also added additional 

insight. 

 Agricultural interests:  It is conceivable that the TMDL was destined to have little 

support no matter how good the public process because of the implied regulations.  

This argument may seem to hold up; however, a TMDL legally does not impose 

any new regulations and only works within already regulated permitted sources.  
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Industries such as ranching are not regulated and can only be encouraged to 

implement voluntary measures.  The WPP was clear about the levels of authority 

to implement projects; thus, the two levels of authority were the same in terms of 

regulatory and non-regulatory actions.  Furthermore, the fact that the WPP began 

with an unapproved TMDL and lack of trust in the science gave the WPP a 

starting disadvantage.  Had the WPP repeated the science and made suggestions 

of new regulations it would have had the same outcome as the TMDL.  The 

TMDL did not communicate the reality that there would be no new regulations; 

that was the reason it was not supported, because it violated stakeholder interests. 

 Stakeholder outreach:  The stakeholder outreach during the WPP relied on the 

past mailing list and contacts for the TMDL.  Various agencies made suggestions 

and stakeholders were added as meetings went on.  Reaching out to all affected 

people was a challenge and it was an area that was not a major focus of this 

dissertation.  For example, there were no environmental groups as part of the 

WPP.  WPP meetings were always public, but there is always the chance that 

some parties were not represented. 

 Socio-economic metrics:  The DSS included qualitative metrics that stakeholders 

could understand.  The project would have benefited from an economic evaluation 

of the value of good quality water.   

FUTURE RESEARCH 

This dissertation has been well received at conferences and at various 

presentations, which has already spawned new opportunities for research.  The firm I was 

with won two additional projects for watershed protection plans precisely because of 

innovative approaches.  I am also with Jacksonville University, where the Senior Vice-
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President is interested in developing a program on dispute resolution and contributing to 

resolving conflicts on water use in the St. John‘s River.  David Eaton is currently 

teaching a class on the U.S./Mexico border that will look at using many of my methods 

for solving water quality problems in the Rio Grande.  All of these venues provide great 

opportunities for research.  The following describes some topics that I will look at in the 

future: 

 Meta-analysis:  The Leon River case study was a unique treatment control case, 

but a broad screening of cases can be done to evaluate the performance of each 

program.  There is currently little work on the performance of public process for 

each program.     

 Environmental effect:  This dissertation looked only at the process and not long 

term environmental outcomes.  It would be interesting to address the effectiveness 

of each program and to draw some comparisons between the two on how the 

environment has improved.  

 Narrative:  The major contribution of the dissertation was the use narrative.  I 

would like to expand the application to conflicts beyond water resources.  One 

good example are large issues like the Israeli/Palestinian conflict. 

 Wizard of Oz Allegory:  This classic narrative has been used to describe the 

populism movement of the late 1800s.  It would be interesting to expand what I 

have done with the Leon River to demonstrate the classic dilemma between 

environment, agriculture, industry, and government through the detailed narrative 

analysis and an allegory to the Wizard of Oz.  

 Film:  I believe I just touched the surface on using film as a medium to address 

emotions during conflict.  This technique is used in psychotherapy, and I am sure 

there is work there that can be applied to public conflicts.  I have already reached 
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out to a colleague in the Psychology Department at Jacksonville University to 

look at similar methods for family disputes. 

 DSS:  The DSS for the Leon River case study was only available on a single 

computer connected wirelessly to a main computer.  My firm is already looking at 

advancing the DSS to be online and to have added modules for decision support.  

The hope is to make the science available to even more people than just a select 

few at focus groups.  

 Sovereignty:  The Leon River problem was a tragedy of the commons problem 

with many actors.  I would like to research ways this model can work with a 

smaller number of parties who have a more direct positional argument (the 

barking dog conflict).   
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Table  22 – List of Contributions 

Area The contributions are: 

Quasi-
experiment 

Quasi-empirical research on techniques to understand how public processes 
can be improved that used real treat-control set up with real stakeholders 
(there have been few examples of experimental research at this scale with 
this level of practical outcomes). 

Narrative Application of narrative to dispute resolution as a method to uncover the 
underlying interests of positions.   

Establishment of seven basic narrative elements, based on narrative theory, 
that applies to multi-party conflicts.   

Development of a useful allegory to explain narrative (the Wizard of Oz as 
an allegory for the Leon River Stakeholders).  

Empirical research and application of the narrative framework for use in 
real-time mediation settings to rapidly gather information during interviews 
and report interests equally. 

Demonstration of how to match a scientific graph to a narrative.  

Development of the theory of consensus based on the two fundamental 
plots of multi-party conflict. 

Film Application of film as a device to establish a free speech environment in a 
public meeting by isolating the intimidation stakeholders may feel from 
large audiences, powerful people, and strong emotions.  

Representation Discovery of feedback loops to establish broad and diverse representation 
in decision making for large audiences.  

Decision making Application of a new paradigm that switches the game theory notion of 
winning to a concept of sovereignty over the actions of a group to resolve 
conflict.   

DSS Discovery that an important part of science for resolving conflict is its 
accessibility to the public. 

Empirical work to prove this theory through the use of a DSS to empirically 
show that the exact same science, which was attacked in one process, could 
be free of attack once made accessible.  
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Table  23 – List of Recommendations 

Broad/diverse participation: assure feedback loops between all stakeholders and decision makers 

Location Meeting should be in the affected area and as convenient as possible.  

Design of the process should be flexible so adjustments can be made as circumstances 
change in the field. 

Break up the general audience into smaller groups with a feedback loop. 

Have meetings as early as possible. 

Discussion 
time 

Provide ample time to make concerns heard. 

If time is not available, surveys, email, blogs, or other social media could be used. 

Balance Decision maker should be selected by stakeholder through some kind of democratic 
process, not picked by a regulatory agency.  

A representative from each sector of an affected population should be present. 

The decision-making group should be kept to less than seven.    

Representatives should be from the affected area, as well as have knowledge of science, 
stake in outcomes, and good communication skills. 

County officials should be made aware of impairments with the CWA early, so county 
officials and extension agents can engage local residents early to find solutions together.  

Open Communication: Isolate stakeholders from intimidation so stakeholders can fully express their 
interests and ask questions in a free speech environment.   

Fully make 
statements 

Town hall meeting should be used for conveying information. 

Focus groups or a tiered method of meetings should be used to allow small groups to 
exchange ideas in a positive setting and gather interests.  

Stakeholders should be separated into societal sectors and geographic areas to establish 
a sense of community.   

Powerful people should be in their own group, such as elected officials.   

Representatives, as well as facilitators, need to be able to speak the language of 
stakeholders and not talk down to people.   

Equal 
Questioning 

All parties need to have opportunities to question those statements with the party 
questioned having the opportunity to respond.              

Understanding Interests: Negotiate on interest to understand why a stakeholder supports or does not 
support a policy or position.  

Expose 
meaning 

Offer more than just an opportunity to ask questions. 

Progressively ask questions about interests rather just react to complaints. 

A framework, such as narrative, should be used to gather information in a systematic 
way to collect stakeholder information fairly. 

Policy should support stakeholder interests. 

Environmental documents, such as the TMDL and WPP, should have flexibility or even 
requirements to include social and economic impacts.   

Understand the social implication of a policy, which may help policy makers understand 
the issues of contentious conflicts.  Narratives are a good mechanism for this. 

Regulations should include a parallel process to look at implementation so stakeholders 
can discuss how their interests will be affected by enforcement and solutions.  For 
example, the TMDL and I-Plan should occur at the same time. 
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Table  23 (cont.) – List of Recommendations 

 

Equalized 
reporting 

Use a framework to present interests in a way that each stakeholder group has evidence 
they were understood, while allowing other groups to understand each other.   

Use a framework to gather and report stakeholder interests so that all statements are 
compelling, easy to understand, and equally reported. 

Provide a clear response to concerns about consequences to interests.  

Interests that cannot be supported should be identified and a clear response should be 
offered as to why. 

Meaningful contribution:  Real effect on outcomes so stakeholder interests are truly reflected in policy. 

Transparency Provide a transparent and final decision channel so stakeholder efforts are binding on the 
final policy. 

Provide proof that stakeholder comments are affecting policy.   

Tables, summaries, and other working papers should be provided regularly to give proof 
that stakeholder recommendations are being followed. 

Equivalent 
rights 

Avoid consensus process or voting. 

Stakeholders should have exclusive right to decide how they will act without influence 
from other stakeholders.   

Common 
goal 

Try to educate people on the degree of harm to society on which a rule is based. 

Provide opportunities or forum for people to work together to solve a common problem. 

Informative Science:  Integration of science that is useful and trustworthy in a decision-making process.  

Contribution 
to science 

Gather local knowledge to make models more reflective of conditions in the field.   

Provide proof stakeholder knowledge was used. 

Include stakeholders during development of the science. 

Scenario 
development 

Provide an easy to use interface. 

Let stakeholders develop their own solutions with the science. 

Metrics Provide multiple performance measures. 

Get stakeholder input on performance measures. 

Link science to socio-economic metrics. 

Include costs as an output, especially if the cost of an action gives no increase to 
business productivity or quality of life. 

Uncertainty Provide a sensitivity analysis of key decision variables prior to making decisions. 

Identify low-hanging fruit with a sensitivity analysis. 

Speed Determine key decision variables early. 

Design a simulation model around key variables. 

Develop a DSS around these variables. 

Make the DSS available to stakeholders so they can negotiate policy with real-time 
scientific feedback. 
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Appendix A: Preliminary Case Studies 

This appendix contains a brief description of the four case studies that were part 

of the developmental phases of the five public process enhancements.  Table A.1 presents 

some of the features of the projects.  A description is as follows:  
 

Barton Spring Groundwater Allocation 

The Barton Springs case study first tested the use of narratives, film, and DSS.  This was where 

stakeholders were tasked to develop policies aimed at protecting the water quality of a natural spring in 

Austin, TX.  The area had been experiencing rapid growth that raised concerns with the increasing potential 

for pollution of groundwater and surface waters.  A Regional Group was established, consisting of local 

and regional government agencies, to develop a regional water quality protection plan to implement local 

water quality protection measures.
1
  Stakeholders participated in public process sponsored where the 

accomplished the public of the water quality plan, but were not able to break the grid lock over several 

issues.  Their process had formal Robert’s rules, town hall like meetings, and voting as means to make 

decisions, but had no formal access to science to scientifically evaluate options.  Stakeholders from that 

process were invited to participate in a second process hosted by The University of Texas at Austin (the 

University) with the support of Sandia National Laboratories (SNL) to address gridlock issues.  The two 

settings allowed the piloting of real-time narrative development to better understand stakeholder interests to 

break the gridlock, film as a device to reduce stakeholder coercion, and a DSS to make better use of science 

for understanding the consequences of alternatives.  The outcome of this case study was a proof of concept 

that all of these enhancements had merit in a public process.  

 

Groundwater Management Area 9 Desired Future Conditions 

Groundwater Management Area (GMA) 9 was where several smaller authorities had to coordinate their 

policies to safeguard regional resources.  Narratives and a DSS were developed for this process.  In 2005 

Texas House Bill 1763 directed all GMAs to define ―desired future conditions‖ (DFC) within their 

respective aquifers for future planning purposes.  Members of local groundwater conservation districts 

(GCDs) had been meeting to establish operating rules that would set the future conditions of the aquifer 

based on the desires of their constituents and what was the ―manageable available groundwater.‖  This was 

important as some districts through their pumping withdraws had effects on downstream users.  The Texas 

Water Development Board (TWDB) provided a grant where the University would support GMA 9 for nine 

months of the DFC process.  An additional methodological advance was made with narratives.  It was 

possible to develop and teach students the narrative framework for conducting interviews.  Students were 

trained how to use the framework and they were successful in conducting 27 interviews representing 

farmers, small business owners, land developers, individual well owners, environmentalist, and government 

agencies.  They were able to develop stakeholder narratives for each group where it was possible to 

determine points of commonality and areas of disagreement.  The outcome was a report that established an 

understanding of everyone’s perspective that proved the use of narratives was a powerful device for deep 

understanding of interests.  A DSS was also built for GMA 9.  It made use of an existing groundwater 

availability model (GAM) which was made accessible through a graphical user interface allowing each 

GCD to set groundwater withdraws for their area of jurisdiction.  This was the first time that GCD 

managers were actually able to interact with the model without the need for the TWDB assistance.  

Typically a GCD would formally request from the TWDB a model run and TWDB staff would enter the 
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input parameters and report back the results, usually weeks later.  The DSS allowed stakeholders to 

instantly set withdraws and see the results on the aquifer within minutes.  It allowed for rapid development 

of alternatives where all of the GCDs were able to work together.  There was no argument over any given 

standard as they each had model output parameters that reflected their interests.  The outcomes was the 

proof that when stakeholder have access to science that informs them of the consequences of policies it is 

possible for a group to productively work together rather than bicker about the lack of science as an excuse 

not to take decisions.
2
 

 

The Future of the South Saskatchewan River Basin: Stakeholder Perspectives  

The South Saskatchewan River Basin (SSRB) in Alberta, Canada, was where a group of stakeholders were 

seeking to find sustainable water management to meet the growing demands in the region.  This project 

used the narrative framework and developed a film.  The area has many stakeholders as the basin is a 

watershed covering two countries serving three Canadian provinces and the state of Montana.  The issues 

were complex because of recent issues arising from population growth, climate change, water pollution, 

and historical rights.  This case had a methodological advancement by using a coding system and Atlas.ti® 

qualitative analysis software to establish a systematic way of developing, querying, and analyzing the 

various narratives.  It made for a streamlined method to evaluate the common elements of all the narratives 

and points of disagreement.  Nine students were trained in using the narrative framework and they traveled 

to the region and conducted 42 interviews.  From those interviews they were able to develop a series of 

vignettes that expresses the perspectives of each group (a DVD was made and distributed to the 

participants).  The outcomes of the project were 1) proving the concept that the narrative framework could 

be represented with a coding system in software, and 2) that students could code, filter, and select clips 

from interviews to produce a cohesive set of vignettes that show points of common interest and areas of 

disagreement.
 3

     

 

How Investment in Water-Related Infrastructure Has Affected the Mexico-Texas Border 

The Rio Grande Case study had covered the largest area and the most number of stakeholders.  This is was 

a case study funded by U.S. Environmental Protection Agency (EPA) and the North American 

Development Bank (NAD Bank) to determine the effects of investment in water-related infrastructure on 

both sides of the Texas-U.S. border.  A report to EPA and documentary film described, evaluated, and 

documented the consequences of water, wastewater and irrigation investments along major parts of the 

Mexico-Texas border under environmental statutes of the Clean Water Act, Section 104(b)(3) since the 

initiation of the North American Free Trade Agreement in 1994. Between 1999 and 2005 federal 

environmental authorities in both Mexico and the United States invested 1.5 billion of dollars in water 

sector infrastructure through various government agencies.  Interviews were conducted with both Mexican 

and US officials, including mayors, city managers, utility directors, plant superintendents, city planners, 

city engineers, health directors, consultants, nonprofit organization directors or staff, district managers, 

farmers, and ordinary citizens to understand how the lives of citizens in the region benefited. 167 

interviews were conducted in over a period of two years covering three Mexican States, 25 cities, 9 

government agencies, and numerous public events.
4
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Appendix B: Focus Group Perspectives 

The following narrative summaries were prepared to present the desires, concerns, issues, 

recommendations, challenges, and support stakeholders expressed during the development of 

this Watershed Protection Plan (WPP). It provides the reader with a synopsis of the key 

comments made during focus groups sessions, individual interviews, and working committee 

meetings as well as numerous informal communications organized according to each 

particular stakeholder group. Stakeholder groups are farm/ranch operators, dairies, municipal 

leaders, county leaders, and non-production land owners. The following categories convey 

the elements that stakeholders expressed as most important:  

 Desires: the personal wishes or goals the group desires with regard to their lives, 

businesses, or employment.  

 Problem: the concerns each group may have with regard to addressing water quality 

in the watershed. It discusses how water quality may or may not affect them and how 

possible action may hinder achievement of their desires.  

 No action: the belief of what may occur to their livelihood if no action to improve 

water quality occurs as well as what may occur to their livelihood if actions not 

supported by stakeholders are implemented.  

 Actions: a description of the actions stakeholders recommend to implement.  

 Barriers: a description of challenges that will make implementation of any action to 

improve water quality difficult.  

 Resources: a description of existing resources available to stakeholders to implement 

projects.  

 

Each of these statements were conveyed by numerous individuals from each group and vetted 

through the working committee. They are general ideas that mostly capture the sentiments of 

many of those who participated in the development of this WPP. There may be items that are 

not captured or items that are not discussed to the degree some stakeholders may wish. 

Regardless, it is provided herein as background information for those reading the WPP to 

understand the context for which this WPP was prepared. 
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County Government Focus Group Perspectives  

Some of the major responsibilities of county governments include building and maintaining 

roads; constructing and operating jails; operating the judicial system; law enforcement; 

conducting elections, and provide health and social services to many poor county residents. 

County governments also play an increasingly vital role in the economic development of 

their local areas. All these efforts work together to provide residents a high quality of life for 

the taxes and fees they pay. As a lofty, but valid partnership goal, county, state, and federal 

governments should seek to find appropriate solutions to local environmental issues that 

ultimately protect the social, financial, and environmental well being of all people. In such, 

the social and economic aspects of any environmental issue must be approached from the 

standpoint of a perceived good for all parties and balanced against cost.  

County officials have come to understand two major concerns of having to reduce 

environmental contaminates in watersheds. First, county tax bases do not provide sufficient 

revenue to fund the ongoing costs of programs designed to improve bacteria concentrations 

in local streams. It is specifically noted by county officials that any water quality 

improvement initiatives are ―destined for failure‖ without an appropriate funding source to 

pay for implementing and sustaining a program in subsequent years. Local taxpayers are 

opposed to increased taxation to fund programs that provide limited local benefits while 

serving political agendas or powerful special interests. The other major concern is that any 

unnecessary regulations will likely place financial hardships on citizens, infringe on the 

freedom that citizens feel they have to use their private property as they see fit, and 

essentially lose their ability to pursue life, liberty, and happiness on their private property. 

Increased costs and reduced freedoms are a hindrance to economic development, financial 

prosperity, and individual lifestyles.  

County officials have come to understand many of the social and financial implications of not 

addressing an ―impaired‖ water body within their boundaries. Officials understand that an 

―impaired‖ river can be perceived by citizens and visitors as being unsafe for use. This 

implication can potentially damage tourism, business, and commerce as well as reduce 

property values. These are outcomes that all officials seek to avoid. County citizens feel they 

are good stewards of natural resources. They have become resistant to government 

intervention in their lives, but will do the ―right thing‖ when it comes to how they use their 

land in an attempt to keep government at arm’s length. If citizens do not accept responsibility 

for addressing bacteria in their local streams, to some reasonable level of protection, then 

history teaches us that the state and federal government will eventually impose its own 

prescription for the way people should work and live in the watershed.  

Officials agree that high levels of bacteria in rivers and streams may pose a potential risk of 

water-borne diseases that could adversely affect people who come into contact with the 

water. Even though there is limited contact recreation activity in the Leon River and, 

therefore, unlikely that citizens can be exposed to contaminated water, county officials are 

open to supporting certain measures to control sources of bacteria pollution as long as they 

are: authorized by law; affordable; based on practical evidence; have a practical, tangible and 

beneficial outcome; considered reasonable and supported by citizens; and voluntary. Only 

when voluntary initiatives have been exhausted should government mandate actions.  
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County officials believe that significant progress has already been made in improving water 

quality in local rivers and streams in recent decades. Thirty years ago, there were few if any 

environmental regulations being imposed on county citizens. Today, municipal waste water 

treatment facilities, Concentrated Animal Feeding Operations (CAFO), and On-site Septic 

Facilities (OSSF) must all operate under strict environmental regulations to significantly 

reduce or eliminate bacteria and other environmental contaminates from being released into 

local watersheds. Counties currently serve as TCEQ's authorized agents in matters 

concerning the regulation and permitting of OSSFs. The regulation and permitting of OSSFs 

requires that all new septic systems and repairs to existing septic systems, meet certain 

minimum requirements and that these systems are inspected by a licensed inspector. These 

permitting regulations and inspections have undoubtedly improved water quality in recent 

years and will continue to improve water quality by ensuring that all new OSSFs and old 

upgraded OSSFs are properly installed and functioning effectively.  

County officials believe that local citizens should be involved in all aspects of developing, 

deciding, and implementing any new bacteria reduction activities in the watershed. Key 

elements of a well-focused WPP should include ongoing education efforts on important water 

quality issues; informing citizens on the types of voluntary best management practices 

(BMP); educating people on the potential positive effects of BMPs, and the future negative 

ramifications if bacteria levels remain above state standards.  

Asking for more than what is suggested above will be a challenge because of limited 

financial resources, questionable standards, and uncontrollable bacteria sources. Counties in 

the Leon River watershed have many citizens below the poverty rate, and businesses are 

sensitive to the regional economy, indicating that this area will be sensitive to how projects 

are funded. The Texas Water Development Board designated Coryell County as an 

Economically Distressed Area, with the other counties in the watershed facing similar 

economic conditions. Since the 1980s, many federal and state services have been mandated 

and delegated to county government, which lengthens the list of services counties must 

provide as they respond to the ever-changing needs of Texas residents. However, seldom has 

the funding been provided to pay for these mandated services.  

There is concern among county officials about the evidence used to validate state water 

quality standards, which are adopted to safeguard the public from health risks. These 

perceived risks are not based on any local evidence that proves the water in the Leon River is 

actually a health risk to people, but are based on literature values gleaned from epidemiology 

studies conducted in areas with different circumstances and environmental conditions. The 

Leon River has been listed as ―impaired‖ and has been documented to have elevated levels of 

bacteria since before the year 2000, but there is no local or state health evidence indicating 

that people have ever become ill from contact with the river water. It is doubtful that the 

medical community would be silent if they perceived the water quality in the Leon River to 

be a threat to human health. Therefore, county officials will find it difficult to implement any 

further water quality improvement initiatives without evidence that a real and present health 

risk actually exists.  

Bacteria Source Tracking (BST) data have revealed that wild animals are the major 

contributor of bacteria in the Leon River by more than a 2:1 margin over any other source. 
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Stakeholders believe the number of wild animals inhabiting Leon River watersheds continues 

to increase; therefore, since all point sources and OSSF installations and repairs are now 

strictly regulated, the bacteria source with the greatest potential to increase its bacteria 

contributions are wild animals. County citizens should not be required to bear the brunt of 

implementing any costly bacteria reduction measures to offset increasing bacteria 

contributions from wild animals. Counties recommend that the site-specific narrative 

provisions of the Texas State Water Quality Standards be applied to the Leon River based on 

the unavoidably high contribution of bacteria from wild animals as they are considered 

uncontrollable sources of bacteria. In particular, feral hogs, a large wild mammal that 

congregates near water bodies, have become a real nuisance in Texas and could be a 

significant source of bacteria. County officials and citizens agree that bacteria contributions 

in the Leon River will not be significantly reduced until feral hog populations are managed 

and controlled.  

There are recent trends in rural counties that indicate a change in the way the land is used. 

Hamilton, Comanche, Erath, and Coryell Counties are primarily rural in geographic makeup. 

Their economy and citizenry have historically been heavily involved in agricultural 

production enterprises. Cattle and livestock operations were utilizing a large majority of land 

surfaces. Today, many farms and ranches have been passed down to younger generations 

who are often dividing their properties and selling off smaller tracts of land to people retiring 

from urban areas. Many new landowners are converting their land to wildlife use, which has 

potential to positively affect water quality in our rivers and streams. As a result, 

environmental concerns associated with agricultural operations in these counties have 

decreased in recent years. This trend will likely continue as more people retire to country 

living and more land is converted from agricultural use to wildlife use.  

Furthermore, as land use continues to shift from production agricultural enterprises to 

wildlife uses, short grasses in cattle grazing pastures grow into lush habitats suitable to 

sustain increasing numbers of wild animals. These tall grasses tend to reduce water runoff 

and soil erosion and provide filtration to catch various types of water contaminates, including 

bacteria, before entering a stream. As livestock numbers continue to decline, so will the 

amount of manure that is deposited on land surfaces, resulting in significantly reduced 

bacteria loadings from cattle operations and other livestock production enterprises. The only 

sources of environmental contaminates that pose a continuing threat to water quality 

degradation are those related to the routine activities of mankind and the bacteria 

contributions from wild animals. Counties acknowledge that both of these sources are 

extremely difficult to effectively regulate or control.  

County officials acknowledge that some degree of environmental regulation is necessary 

to protect people, property, and other natural resources from the negative impact of 

activities associated with unscrupulous people and businesses. As grass roots 

representatives of the people, county officials understand that there is a delicate balance 

between necessary regulatory actions and the unnecessary infringement of personal 

property rights. Finding that delicate balance is difficult, but not impossible.   
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Dairy Focus Group Perspectives 
Dairy farming is a family business for many farmers in the region, but it is also a way of life 

that many wish to maintain and pass onto future generations. The dairy industry in 

Comanche, Erath, and Hamilton Counties were productive and growing prior to the economic 

recession and, although they are currently struggling through it, they have been and probably 

will continue to play an important role in the regional economy. Dairies in the region over the 

past two decades have made significant investments and sacrifices as they strive for sustained 

growth and a sense of permanence. Therefore, it is important for dairy farmers in the Leon 

River watershed that this WPP support their desire to have a business environment that does 

not hinder their growth, which ultimately affects the economy of the region as a whole. The 

desired action from the WPP process is to establish a fair program that would carefully 

consider what practices are put into place based on a better understanding of contributing 

sources and stewardship practices of dairy operations. Bacteria reduction strategies 

implemented by all stakeholders should be relatively equal in the Leon River watershed; 

however, this should be accomplished in a way that does not have unreasonable adverse 

effects on dairy businesses. It is believed that if it is necessary to expend additional funds, 

dairy operations should receive some kind of assistance.  

The major concern is that the dairy industry, and consequently its way of life, is threatened 

from unfair legal repercussions, uncertainty in regulations, large financial risks, or other 

business obstructions. Fundamental parts of production in the dairy industry are land and 

water where unfair regulations threaten their reasonable sovereignty over them, which would 

have a negative impact to sustained growth. From their experience, a TMDL brings with it 

additional regulatory burdens that have already put other dairies in a neighboring watershed 

out of business because of legal battles over individual permits. There were no assurances 

during development of the TMDL that this would not occur in this watershed. Second, 

investigators identified livestock and livestock operations as contributors of bacteria that 

have negatively affected the public perception of dairy farmers when in actuality they are 

working hard to be good stewards of the land. Finally, there is concern that BST data identify 

many other contributing sources apart from cattle, which are not regulated, and by only going 

after regulated entities, it puts an unfair burden on dairies to shoulder the majority of the 

bacteria load reduction when a major percentage of bacteria sources are uncontrollable.  

Dairy farmers know that a poor environment can have negative consequences to the long-

term viability of the dairy industry and for the well-being of their community. Dairy farms 

operate with TCEQ-issued permits and, although one may think that dairies could be 

pollutant sources because of their high density of cows, the legally required environmental 

protections in place actually result in no waste leaving a dairy farm. If excessive bacteria are 

found in creeks downstream of dairy facilities or land application fields, those facilities could 

be unrightfully targeted as the major contributors, which would impose legal fines or other 

repercussions that would increase costs. In addition, without a high certainty of the true 

sources, dairies may continue to be isolated as the problem, leading to finger pointing and 

animosity among those in the community. The production of dairy products results in manure 

as a by-product that, if not properly managed, may contribute bacteria to the environment—

this seldom occurs as manure is a valued resource for crop production. Dairy farmers realize 

that if they do not operate properly there is risk of unsafe products for human consumption 
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and even unsafe working conditions for employees. All these scenarios are undesirable to 

dairy farmers. Finger pointing, litigation, fines, environmental contamination, unsafe 

products, and unsafe working conditions could put a dairy out of business.  

Dairy operators understand that it is beneficial to keep creeks and rivers in the region as free 

of bacteria as much as possible for all these reasons above. As a result, dairy farmers follow 

all regulations imposed by TCEQ permits and implement various management practices to 

protect the environment, ensure proper stewardship of land and water resources, and 

minimize environmental effects of certain elements of production. Manure, which is 

associated with bacteria pollutants, is actually a resource that is used in agriculture as 

fertilizer. To those in this industry it is a precious resource and is carefully managed so it is 

not wasted. A positive public perception of dairy farmers and the dairy industry are also 

integral to continuing profitability as they are linked to many aspects of society and the 

economy. Dairy farmers throughout the region continue to work to reduce the negative 

perceptions that have evolved from the bacteria TMDL. The WPP is seen by dairy farmers as 

a way to ensure a rational, long-term approach to addressing bacteria problems regardless of 

the sources and an opportunity to avoid the counterproductive route of litigation, which was 

used in the Bosque River watershed and is having a spillover effect in the Leon River 

watershed.  

Excluding extreme weather events, a properly functioning dairy operation would not 

contribute bacteria to a creek. The difficulty is that many dairy farmers are already doing 

what is required by law, and anything different beyond what is already required by their 

permit would be a challenge. Some have gone beyond their permits at their own cost; 

however, this was done to avoid future problems and was done during better economic times. 

From their perspective, given the uncertainty of the sources, having to do anything beyond 

what is required by permits would be a direct business expense affecting profitability and 

providing little perceivable environmental gain. The gain would be minimal as they do not 

experience any negative consequence from water quality conditions in the region, which in 

their view brings into question the validity of the bacteria standard for contact recreation and 

whether it is even appropriate in most creeks and rivers in the Leon River watershed. For this 

reason, deciding on whether it is productive to make dairy farmers go beyond what is already 

mandated as part of their general permit versus targeting other areas and sources in the region 

needs to be evaluated.  

Dairy farming is an old industry and with it comes great knowledge and experience with 

sustainable practices, manure management, and well-established support groups (fellow dairy 

farmers, Texas Association of Dairymen, and various agencies). American dairy farmers also 

have access to financial aid and other forms of government support. The dairy farming 

community is well-established in the region, and many dairy farmers regularly meet to share 

ideas, knowledge, and other information. In response to the complex and stringent 

regulations that dairy operations must follow, dairymen work with TCEQ compliance 

officers and engineering consultants on a regular basis to continue improving their 

equipment, operations, maintenance, and management approaches. Finally, the Texas 

AgriLife Extension Service and Texas AgriLife Research also provide education and 

training, and assist producers by conducting research in bacteria and nutrient loadings, new 

technologies, and crop management.  
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The desire of dairy farmers is for their industry to prosper and be perceived as a 

wholesome family business where they contribute to protecting the land and water. The 

major concerns are unreasonable regulations that could impose unbearable costs that 

could put some dairies out of business and that the industry, because they are permitted 

and manage manure, is unrightfully targeted. Dairy farmers understand that if poor water 

quality remains, it is likely that animosity toward the dairy industry could result and that 

state and federal legal actions would be costly to dairy farmers, subsequently diminishing 

production with regional economic losses. Dairy farmers seek to provide input to the 

WPP suggesting ways they can demonstrate their compliance with regulations. They also 

want to promote practical ways to enhance manure management practices, cost 

effectively fund projects, and provide additional education. The challenge remains to 

reconcile the lack of evidence in human harm, current standards, and what is justifiable to 

implement. The dairy industry will continue to utilize the resources available to them to 

support any actions they pursue.   

 

Farm-Ranch Stakeholder Focus Group Perspectives  

Farming and ranching is not only a business, it is a way of life that spans generations. 

Farmers and ranchers rely on the land and must have access to water resources as part of their 

business. To stay in business, it is critical that these natural resources contribute to 

agricultural production. Farmers and ranchers seek to operate as efficiently as possible and 

hope for a good market and high yields. As in any other business enterprise, the ability to 

operate without the fear of legal repercussions, unforeseen financial risks, or other risks is 

desired. Protection of the environment is necessary for a sustainable, productive business and 

the good of the community. The reliance by farmers and ranchers on the land instills a strong 

connection to it giving a sense of the importance of its protection. In other words, farmers 

and ranchers feel they are stewards of the land and actively work to assure their operations 

are sustainable and do not harm the environment. The WPP is seen as a way to support and 

enhance these activities so that the implemented projects effectively use resources (existing 

and new) to reduce bacteria and also help support agricultural production.  

Farms and ranches are mostly individually owned and operated with great pride. The cost of 

dealing with any problem directly affects farmers and ranchers socially, economically, and 

personally. TCEQ has deemed water quality in some creeks in the Leon River watershed as 

degraded because of high concentrations of bacteria and unacceptable for contact recreation. 

Three major concerns are expressed by farmers and ranchers:  

1) The Farm-Ranch Focus Group has never known agricultural products to be contaminated 

in the Leon River watershed, workers have never been known to be sick in this area, and no 

one can recall a case when an individual in the Leon River watershed ever became ill from 

water-borne diseases. Little recreational use occurs on the Leon River by local residents other 

than fishing. Many farmer and ranchers commented that there are far more things in their 

daily ranching activities that would harm them than swimming in the creeks and streams.  

2) New or additional regulations imposed on farming and ranching would impose additional 

costs on agricultural operations. Due to chronically low profit margins, increased costs could 
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put some operators out of business, which would be devastating for those who do this type of 

work for the love of doing it. It is a life’s work for some with many farms and ranches going 

back generations. Being able to hand their ranches and farms to their children is vitally 

important to them and there is a risk of losing it all with heavy-handed regulations due to 

inappropriate standards and over-reaching regulations.  

3) Farmers and ranchers consider themselves stewards of the land and being told that water 

quality is hazardous to citizens because of their farming and ranching is of great concern to 

their reputation. With minimal evidence that agricultural operations are the primary 

contributors to bacterial contamination, farmers and ranchers believe they are unfairly 

blamed in public.  

The general concern is that designation of water bodies in the Leon River watershed as 

impaired can have significant consequences to farmers and ranchers, and remediation efforts 

may be costly causing some operators to lose their family business and land for possibly no 

environmental benefit in the final analysis. This prospect leaves them insulted and angered—

in their view this is all an unjustified threat to private property rights brought on by 

government not understanding how it affects peoples’ lives and not understanding the true 

nature of the problem.  

Farmers and ranchers fully understand that it is possible for agricultural operations to 

contribute to bacterial pollution. Runoff from pastures or fields that are not managed properly 

can carry sediments containing bacteria. If pollutants such as bacteria create significant 

contamination, then there may be a real risk of human exposure to bacteria. Farmers and 

ranchers do not wish for such an exposure as it may cause harm to others and lead to a 

potential loss of business, costly litigation, problems with neighbors, and other undesired 

consequences.  

Despite limited data on water quality conditions, farmers and ranchers understand that it is 

beneficial to maintain or improve water quality in the creeks and rivers of the Leon River 

watershed. Pollution may be a problem, but its true source must be identified and mitigation 

practices must be considered along with the many other issues farmers and ranchers must 

deal with. For this reason, expending additional funds must be balanced against business 

priorities and profit. Most, if not all, farmers and ranchers follow some level of sustainable 

farming and grazing practices. Many receive continuing education through various 

associations, agencies, and learning from fellow farmers and ranchers. Many ranchers have 

alternative watering sources to keep cattle away from creeks, rotate livestock grazing their 

pastures to maintain good turf, and use vegetative filter strips to filter sediment before it 

reaches creeks. Many even have fencing in place where it makes sense to restrict their cattle 

from creeks and rivers. Most importantly, ranchers and farmers are always willing to learn 

about better ways to manage their land that can offer synergies between improving their 

operations, improving water quality, and conserving natural resources. Setting environmental 

considerations aside, factors such as crop and cattle prices, cost of feed, fuel, and fertilizer, 

other input prices, agricultural yields, rural land markets, government intervention, and the 

weather all dictate profitability and how farmers run their businesses. As commodity 

producers, farmers and ranchers cannot dictate the prices they receive for their products; they 

have to take the prices offered by the market. Accordingly, agricultural producers cannot pass 

on the costs of higher production. Thus, to encourage farmers and ranchers to invest in water 
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quality projects there has to be some kind of significant incentive or matching funds to make 

it affordable and help ensure a return on their investment or at least not result in an operating 

loss.  

Ranching and farming in the Leon River watershed are major contributors to the regional 

economy and how farmers and ranchers invest in their businesses is directly related to 

economic conditions. Over the last several years agricultural economic conditions have 

largely been difficult in central Texas. Drought severely impacted the region in 2005-2006 

and again in 2008. The extremes of rain in 2007 caused significant financial losses to local 

small grain farmers. The run-up in fuel, fertilizer, and feed prices in 2008, coupled with the 

drought and subsequent drop in cattle prices starting in the fall of 2008 severely affected the 

beef cattle industry. The ongoing recession dampened demand, worsening the price outlook 

for all local agricultural crops. Thus, despite all the best efforts by farmers and ranchers, there 

are many factors beyond their control that limit profitability in a business that has little room 

for frivolous investments.  

Any new regulatory requirements will exact an additional cost from agricultural producers. 

Requirements for riparian fencing or construction of alternative watering sources will 

potentially cost the producers tens of thousands of dollars per project with no tangible return 

on this investment. Farmers and ranchers may not be in a position to be aware of and 

correctly interpret complex regulatory requirements. Affordable consultants are generally not 

available to agricultural producers, leaving them on their own to decipher regulatory 

requirements. Farmers and ranchers also understand that wildlife is likely a significant 

contributor to bacterial contamination of the river and creeks. Little can or should be done to 

manage this component of pollution other than the removal of invasive species such as feral 

hogs. Furthermore, farmers and ranchers question whether the acceptable threshold levels of 

bacterial contaminants are valid. On the whole, the major challenges in implementing any 

water quality improvement project will be to first show that it is justified followed by 

demonstrated ways to make it affordable, operable, and sustainable with the 

acknowledgement that there may be pollution sources about which nothing can be done.  

Ranching and farming is as old as civilization itself and it would not have lasted if there were 

not proven methods to make it sustainable. Education is a key component of this because 

knowledge of how to best manage the land is handed down over time. Today is no different. 

Universities are very active in research and information dissemination as well as many other 

efforts that support farming and ranching (e.g., Texas AgriLife Extension Service). Many 

government agencies such as the Natural Resource Conservation Service and the Farm 

Service Agency of the U.S. Department of Agriculture also provide support through research 

funding and leadership. There are also many non-governmental organizations that have a 

long history of supporting this business (e.g., Texas Farm Bureau, Texas and Southwestern 

Cattle Raisers Association). Farmers and ranchers are very proud individuals who are always 

seeking ways to improve their operations, which includes ways of being better stewards of 

the land and water. As a result, they are eager listeners and learners. The combination of 

willingness to learn and availability of supporting agencies provides a positive environment 

for which strategies to improve water quality can be developed, implemented, and sustained.  

The desired outcome of the WPP process is to establish specific management solutions that 

would improve water quality in the region, benefit the land, and continue to support the 
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farming and ranching way of life. However, this should be accomplished with sound science 

leading to measures that do not have adverse effects on businesses. If it is necessary to have 

costly measures, financial assistance and cost sharing options must be identified and utilized. 

Farmers and ranchers understand that if poor water quality remains there may be state and 

federal action, potential economic losses, potential litigation, land values may decrease, and 

water quality may continue to degrade. Farmers and ranchers currently use many forms of 

land management practices where there is always room for enhancement. There are some 

areas where there may be little that can be done, but there also available resources that 

farmers and ranchers will continue to leverage.  

 

Municipality Focus Group Perspectives  

Officials of rural Texas cities wish to provide citizens who live and work in municipalities a 

healthy environment and a high quality of life through reliable services that provide high 

value for what they pay in taxes and utility bills. Tourism, recreation, sense of community 

and peaceful living make this part of Texas home to some of the best rural communities 

according to some surveys. The ability to offer reliable utility services is based on recovering 

revenue from customers at a higher level than delivering those services. City officials do their 

best to provide services not at a loss; and changes in state and federal government regulations 

have a direct impact on how they operate facilities, formulate ordinances, and enforce rules.  

Although pollutants from urban foot prints have been identified as sources of bacteria 

pollution that could pose a risk to the region, municipal leaders have two concerns: 1) there is 

little evidence that the current state of water quality and access to swimmable water is 

detrimental to human health within urban areas, and 2) any actions imposed on cities may 

impose burdens on citizens. The general issue is simply that citizens ultimately bear the 

monetary burden of dealing with these problems through their taxes and utility bills and city 

expenditures have to be justified since increased fees for residents could be burdensome. For 

this reason, expending city funds to deal with issues must be balanced against other priorities, 

and if increases are justified, citizens must see them as reasonable. However, it should be 

noted that the likelihood of swimming in urban creeks within the Leon River watershed for 

the most part is not feasible because of the intermittent flow. City officials expressed that to 

their knowledge citizens have not been ill because of waterborne diseases obtained from 

creeks within city limits. Officials have expressed that protection of public health is a priority 

for them and, if high degrees of bacteria pollution exist where citizens were getting sick, 

action is necessary. At this time, they believe there is an inconsistency between the current 

TSWQS and the reality of health conditions in the watershed based on how creeks are used in 

the area. From a regulatory perspective, because cities are targeted through their TCEQ 

wastewater treatment plant permits, city leaders fear they may be unnecessarily targeted and 

forced to take on an unfair share of the pollutant reduction burden.  

Most of the cities in the Leon River watershed have a creek within or near the city limits and, 

being close to households and businesses, these water features add to the aesthetic feel of 

each community. For example, parks that are open to the general population are enhanced by 

these water features. Municipal leaders acknowledge that any significant level of bacterial 

pollutants found in these waters may adversely affect citizens or children when swimming or 



 406 

playing in the water. If it is true that there are water-borne pathogens in local streams, it may 

give a negative perception of the region that may potentially make the area unattractive for 

recreation, residential retirement, or business. Cities realize that if water quality does not 

meet standards, federal and state regulators may impose stiffer operating guidelines and fines. 

Municipal leaders are also aware of the potential for their permits to become stricter if water 

quality does not improve. Not knowing future permit requirements brings much unrest 

because it makes it difficult to plan for future capital improvements and operations.  

Cities in the watershed do have the ability to control point sources and to some degree 

nonpoint sources. City officials stated that they are and will continue to do their part 

implementing management measures to reduce bacteria pollution. After the initial 303(d) 

listing of the segments within the Leon River watershed, most cities began progressively 

acting to improve their infrastructure (e.g., expansion of wastewater treatment systems), 

which should improve water quality in impaired segments. The one city without advanced 

treatment is currently undergoing a renovation and is expected to have an advanced 

wastewater treatment plant that has no effluent discharge. The majority of cities have 

submitted plans to TCEQ for how they are going to address sanitary sewer system overflows. 

These plans contain costly infrastructure improvements that include inflow and infiltration 

studies, repairs of manholes, replacement of sewer lines, and even improvements to 

wastewater treatment facilities. Most cities have in place or are considering grease trap 

ordinance that reduce the potential for sewer system blockages from hardened grease in 

sewer lines. Some neighborhoods that were on septic systems have been annexed by the city 

and are now on central wastewater collection systems (there are no septic systems within city 

limits). Public restroom facilities that have been vandalized, such as those in parks, are being 

targeted for repairs. Cities also have in place rules that limit the number of pets and livestock 

within city limits. City leaders are open to learning how they can reduce pet and animal fecal 

matter within city limits. Thus, cities have and are continuing to make progress on reducing 

the risk of sewer system overflows, minimizing septic tanks, and decreasing pet and livestock 

waste within the urban footprint.  

All of these efforts require funding and public acceptance, which will be a challenge. The 

area is known to have many families below the state’s median household income and many 

citizens are on fixed incomes. For these two reasons citizens wish for utility rates and taxes to 

be low, minimizing the funding pool for infrastructure improvement projects. There also 

many competing services for limited city funds. Roads, fire protection, and security are 

always top priorities. Because citizens do not recreate in local creeks that flow through urban 

areas, there is little benefit of improving water quality above current conditions. The lack of 

benefit and high costs of projects makes it difficult to justify a shift in city priorities. Finally 

the rural country setting attracts individuals who wish for minimal government intervention 

in their lives. All of these factors make it difficult to fund infrastructure projects and to 

change human behavior.  

Cities are eligible for various sources of grant funds for projects to address urban 

infrastructure. The U.S. Department of Agriculture has matching grants specifically for rural 

communities. For example, the City of Comanche has used these grants and loans to repair its 

wastewater treatment plant after it was damaged by a fire. Other grant funds are available 

through the state as well as federal agencies (e.g. Community Development Block Grants and 
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Economically Distressed Areas Program Grants). The cities do have some resources available 

through the fees and taxes they collect. This allows them to hire professionals and have a 

capital improvement plan. Elected officials can gain access to other higher levels of 

government on behalf of the people as they seek to improve their cities.  

Cities desire to have local control so citizens don‘t unfairly pay for projects that only 

provide marginal benefit for the money expended as compared to other funds spent in the 

region. City officials understand that if poor water quality is not addressed, quality of life 

and businesses could be adversely affected. City managers agree it is important to 

identify bacteria sources emanating from within city limits that can be reasonably 

removed, but it is a long-term process that needs constant attention. Members of the 

Municipality Focus Group described past, current and near future projects to improve 

wastewater services, outlined possible areas for ordinances, and identified ways people 

could be educated about reducing bacteria pollution. However, even with all their efforts, 

there is only so much cities can do to fund projects, change behaviors, and educate the 

public.  

 

Large Lot Landowners Focus Group Perspectives  

Residents who own land in Comanche, Hamilton, and Coryell Counties have an enjoyable 

lifestyle in their rural surroundings where they experience a clean environment, tranquility, 

open country, farming, and wildlife —a country way of life for their family. Many people do 

not want this way of life to change. Many in this group see their land as places where they 

can retire, locations for second or vacations homes, and areas for hunting or recreation. In 

addition to enjoying the land, the livelihood of some landowners is supplemented with cattle 

ranching, farming, and commercial recreation to make additional money or save on taxes. 

Typically, this group of landowners is not interested in major agricultural production from 

the land as a business, but if they do it is more a hobby or a way to connect to the land. 

Landowners of this type are responsible for large portions of the Leon River watershed, and 

the right to choose how they mange the land without any unreasonable constraints from 

regulators is a shared goal. For the most part, landowners are content with the current 

conditions of the region; however, some improvement could be made in reducing trash, 

invasive species, and poaching.  

If water quality in local creeks truly puts human health at risk, then landowners recognize 

their role in improving water quality. However, until this is proven, landowners are 

concerned about being forced to make environmental improvements without any definitive 

human health benefits. The notion that water quality is poor is an issue to landowners 

because they do not recall being sick from having full contact with the water on their 

property. The intermittent nature and low flow of some streams in the area make it difficult to 

support the presumption that full body contact recreation is viable in most creeks. Even if 

there were a problem, another concern is that some suggested changes to land use practices 

may impose unfair costs, hamper the ability to enjoy their land, and that property rights may 

be violated. Those landowners who manage livestock or wild game, or who farm the land 

recognize that such activities may contribute pollution, but landowners believe it is no 

different than what has existed in the past and there has never been a problem. Landowners 
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are willing to act if needed, but at this time they are troubled from having to change how they 

use their land with no reason.  

Most do agree that when creeks are truly polluted it may decrease land value and prohibit 

enjoyment of the land. Perception of poor water quality may also reduce the attractiveness of 

a region to hunters, campers, and other recreational users. Landowners agree that when sound 

management practices are not used there is the potential for creeks to become polluted. No 

landowner wants their land to have a polluted creek where they can no longer enjoy water-

related recreation. Because landowners in the Leon River watershed perceive no threats to 

their health from current water quality in the region, they would prefer for conditions not to 

change. However, they do recognize that if water quality does not meet state regulations there 

is a chance for them to lose local control to state and federal authorities who might establish 

additional land management requirements.  

Landowners are concerned with water quality impairments and, as such, are supportive of 

implementing a reasonable level of management measures. Should water quality continue to 

degrade they want additional scientific information to determine if the implementation of 

more costly measures would actually make a difference. Landowners have and continue to 

implement various measures to mitigate potential impacts to the environment. Landowners 

have long been committed to these conservation measures, not only as a good farm practices, 

but because landowners do not wish to pollute their own land because it may harm their 

family and environment. For example, some landowners have ponds or other alternative 

watering sources to keep cattle away from creeks, which also provide added aesthetic 

features, opportunities for water recreation, and enhanced conditions for wildlife and hunting. 

Some landowners are willing to enhance or expand their existing conservation measures to 

improve the environment. Many landowners do seek to enhance wildlife on their property 

and some are part of wildlife management associations that implement environmental 

restoration measures. Landowners also practice land management similar to large-scale 

operations such as using agronomic stocking rates, participate in continued education, and 

follow water quality management plans. Some have received grants to fund brush control. All 

these activities are plausible, but have to be attractive to the land owner and appear 

reasonable based on the certainty of perceived benefits to humans and the environment. 

Before decisions are made, efforts in the WPP should try to understand the effects from 

wildlife and other uncontrollable sources (although they recognize this may be difficult). The 

best option is to work with existing rules, make additional actions voluntary, and provide 

grant opportunities for projects. Landowners and regional experts will have to share their 

knowledge with new landowners to assure environmental conservation in the region as it is 

seeing recent sales of land to absentee landowners.  

Cost, enforceability, and justification are among some of the greatest challenges for 

landowners. Many landowners, such as some retirees, may be on fixed incomes and would 

find it difficult to pay for expensive measures. Landowners who have even modest livestock 

operations are currently facing higher cost of production with prices staying relatively the 

same, which makes them sensitive to any additional costs. Absentee landowners are not 

likely to implement any change, and some landowners may be reluctant to do anything that 

would change the nature and use of the land. It will be a challenge to convince landowners to 

make expenditures given the level of uncertainty in the science and the basis for the 
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regulations given, that is, does not match with what is being observed in the watershed (i.e., 

landowners have been swimming in these creeks and have not been ill). Because of the 

sensitivity of the costs, landowners suggest more work be done to identify sources, 

understand management strategy effectiveness, and evaluate where best to implement 

strategies before they can consider significantly investing in costly measures given their other 

priorities. Finally, their bacteria sources must be addressed by other efforts far beyond the 

ability of most landowners (e.g., eradicating all feral hogs) and some bacteria sources will 

have to be accepted (e.g., wildlife).  

Many landowners are permanent residents and have long histories in the region, which is 

why there is a strong incentive for maintaining a high quality environment. Landowners have 

many of the same resources available to them as farmers and ranchers. In particular, grant 

funds are available to help landowners develop wildlife management plans through Texas 

Parks and Wildlife Department and water quality management plans through Texas State Soil 

and Water Conservation Board. There are numerous opportunities for attending training and 

courses to learn how to better manage the land offered by Texas AgriLife Extension Service. 

Local county extension agents are also willing to visit land owners and provide assistance. 

There is also a strong sense of community in the region and many neighbors help each other.  

Landowners would like the desired outcome of the WPP process to establish a program 

that offers options that consider the practical application of management measures to 

improve the environment that are attractive to the landowner. Being forced to act without 

some basis is seen as an injustice and there is much work to do (scientific, legal, and 

economic) before landowners can fully support any actions. Landowners understand that 

if poor water quality remains, it is likely to reduce land value and diminish the appeal of 

the region. Landowners are open to implementation of strategies, but there are limitations 

to what they can afford and accomplish. The measures proposed in the WPP must make 

sense, be reasonable, be a benefit to the landowner, and have financial assistance. 

Hopefully, there should be sufficient data in the future to better target problem areas, and 

an influx of funding would allow water quality improvement to occur faster. Many 

landowners have stated that water quality on their land is good and they are hopeful it 

will remain that way. 

Source: Brazos River Authority, Draft Leon River Watershed Protection Plan, Appendix 

B (Waco, TX: BRA, 2010), accessed June 10,2011, 

http://www.brazos.org/LeonRiverWPP-Draft.asp, B1-B27.

http://www.brazos.org/LeonRiverWPP-Draft.asp
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Appendix C: Leon River Watershed Protection Plan Information Sheet 

Local stakeholders expressed an interest in taking an active role in developing 

management strategies to reduce pollutant loadings throughout the Leon River watershed.  

As result, BRA and TSSWCB are ready to initiate an inclusive stakeholder process that 

will advance open participation, meaningful contribution, and local decision making in 

developing these strategies.  This sheet is to inform the public and interested parties about 

the structure, goals, and tasks for public contribution to support the development of a 

Watershed Protection Plan (WPP) for the Leon River watershed (LRWPP).  The LRWPP 

will serve as the implementation plan for the bacteria TMDL proposed by TCEQ. 

 

Process Structure: The public participation process for the LRWPP is designed to reach 

a diverse group of stakeholders from different parts of the watershed, each with interests 

in how the pollutant reduction strategies in the watershed may affect them.  Evolving out 

of the TCEQ Leon River TMDL stakeholder workgroup, a general body of stakeholders 

will be assembled with individuals, organizational bodies, or other institutions as 

members (membership will be open throughout the process).  Four types of events will be 

organized to undertake particular tasks and responsibilities aimed at identifying a 

prioritizing alternative approaches to restoring water quality in the Leon River watershed.   

 

Working

Committee

Task

Force
County Level Town Hall Meetings

Interest group by county

Focus group representative

Task force representative

Technical member

Focus

Groups

Focus group members

General stakeholder body

 

 

County Level Town Hall Meetings (bi-annually): These larger meeting venues are chances for 

individuals to raise concerns, express ideas, propose solutions, and make comments on issues 

that pertain to their area of the watershed.  Members will represent the following interest 

groups: dairy operators, ranchers, municipalities, counties, environmental, citizens, and 

landowners.  No more than seven members will be chosen to represent county level interest at 

focus group meetings.   

Focus Groups (quarterly): These groups will refine the input from specific issues received at 

town hall meetings to core issues, discuss them, and form a general consensus on resolutions 

that can be evaluated at the watershed level.  Each group will choose a task force 

representative.   
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Task Forces (bi-monthly): The chosen task force members will discuss topics, give greater 

attention to issues, and formulate condensed versions of the major concerns, ideas, solutions, 

and comments of the interest group they represent.  A representative from each interest group 

will form part of the working committee.  

Working Committee (monthly): Committee members will consider stakeholder input and 

work together to investigate proposed strategies and formulate creative solutions in an 

attempt to meet as many desired outcomes as possible.  BRA, government agencies, 

technical members, and task force representatives will generate additional strategies as needed.  

This group forms the core of the strategy development and requires a serious commitment.   

 

Goals: Upon approval of the bacteria TMDL by TCEQ and USEPA, members in the 

watershed will be under pressure to achieve pollutant reductions.  Strategies may be 

influenced by technical, economic, legal, administrative, and social constraints.  

Information on most constraints can be attained through existing data, but knowledge of 

social constraints associated with activities to improve water quality can only be gathered 

through input from local stakeholders.  Because there are numerous ways to achieve 

reductions, it is important for stakeholders to participate so that there is local control in 

strategy development to improve water quality.  The goal of this project is to generate 

management strategies to improve water quality with an accepted level of responsibility.   

 

Tasks:  The proposed representative nature of the process encourages active 

participation, meaningful discussion, and equal say in how water quality improvement 

strategies are implemented in the watershed.  Various solution iterations will be needed 

with plenty of feedback to the general stakeholder body until a solution is found 

acceptable to most stakeholders.  Representatives will be responsible for exchanging 

information with their constituency groups and getting approvals on resolutions 

(technical staff will be available as needed).  An attempt will be made to achieve 

complete acceptance; however, a formal decision-making process will be implemented if 

needed.  Specific task are as follows:  

 

 Address stakeholder concerns regarding implementation of the TCEQ bacteria 

TMDL, comments during the WPP development process, and water quality 

issues.  

 Identify a better method to more explicitly understand pollutant sources (point 

and nonpoint) and to quantify pollutant load allocations at the subwatershed scale.  

 Identify management strategies to improve water quality by reducing bacteria and 

nutrient loading.  

 Provide necessary data to stakeholders such that they can evaluate options and 

costs for point and nonpoint source implementation strategies. 
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This project is funded by an EPA Grant through the Texas State Soil and Water 

Conservation Board 

Note: At the end of the WPP, one subset of meetings, ―task force,‖ was not used because 

it was not geographically needed and the meeting times were not followed 

precisely.  The structure was modified over the course of the WPP as roles 

clarified.  Figure 5 is the resulting schematic of meetings based on Appendix C. 

Source: Leon River Watershed Protection Plan Information Sheet, (October 10, 2007). 

Public Meeting Handouts. 
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Appendix D: Leon River HSPF Model and Decision Support System 

When various segments of the Leon River watershed were placed on the §303(d) List, stakeholders’ key 

concerns were obtaining a better understanding of the bacteria sources in each subwatershed, the 

appropriateness of the existing SWQS for the Leon River and its tributaries, and how bacteria reductions 

can best be achieved given the level of scientific uncertainty associated with bacteria concentration in 

rivers. The fundamental question during development of this WPP was how much pollutant reduction is 

necessary in each subwatershed to meet water quality goals and SWQS. At the closure of this process the 

question is: has enough implementation been planned to achieve the water quality goal of maintaining an E. 

coli geometric mean of 206 cfu/100mL? Through the DSS and sensitivity analysis performed, it was 

possible to allow stakeholders to make informed decisions, and give some insight as to how 

implementation of all the strategies would affect water quality in relation to the existing water quality goal 

and numeric standard for E. Coli. 

 

The existing HSPF model developed as part of the TCEQ draft bacteria TMDL has three areas where 

bacteria loading can be reduced: direct load (point sources) and land use loadings that become a pollutant 

during rainfall events as rainfall wash off (non-point sources).  Figure D.1 illustrates the basic mass balance 

of bacteria pollutants for a tributary.  

Figure D.1 – Basic Bacteria Pollutant Loading Diagram 

 
 

For each of these areas there were several categories.  Direct discharges included direct deposition from 

warm-blooded species, wastewater treatment facilities, near-stream OSSFs, and SSOs. Wash off is a 

function of two elements: the loading of bacteria on the land and the process by which it is washed off into 

creeks. The loading of different land uses were: subdivided based on land use type (rural 

commercial/industrial, urban commercial/industrial, cropland, forestland, rangeland, WAFs, urban 

residential, and rural residential). Wash off is a factor of the type of vegetative cover on the land and its 
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imperviousness where the thicker the vegetative growth (e.g., a forest) the higher the protection. The 

potential for bacteria pollutants to reach nearby creeks is reduced by higher levels of vegetation on the land. 

Figure D.2 illustrates the bacteria sources that are possible in the Leon River. 

Figure D.2 – Leon River Bacteria Pollutant Loading Diagram 

 

 
 

The base source load originating from the watershed from all pollutant sources is 717,315 x 10
6
 orgs/day. 

An average of 39 percent of this source load cannot be controlled. This includes wild birds and some warm-

blooded animals.  However, some warm-blooded animals include feral hogs, which presumably can be 

controlled. This is the reason why more than 50 percent of the load is available for reduction.     

 

The base daily load is the load based on the measured E. coli concentration and the flow in a given 

subwatershed. The reduction achieved is the amount of load removed from the subwatershed from 

strategies suggested by the stakeholders.  Subwatersheds with larger urban contributions had higher 

reductions. The reduced source load is base source load less the reduction achieved from implementation, 

which is what enters water bodies and accumulates downstream. The cumulative effect was addressed 

using the HSPF model because it takes into account all the natural processes that make a simple mass 

balance inappropriate for determining compliance.  Figure D.3 illustrates the basic calculation for reducing 

bacteria loads.  The [area] is the area of land that receives rainfall.  The [rate] is the load rate at which 

bacteria accumulates on the land.   These two values are multiplied to get a total mass.  [direct discharges] 

are fecal matter that is deposited directly into a water body (e.g., cattle in creeks).  A geometric mean is 

calculated for an average value.  These values are added to arrive at the base condition.  Loading can be 

reduced by removing a land-based source or removing the potential for it to wash off the land, as well as 

removing the direct deposits of fecal matter into water bodies.    The reduction achieved removes source 

loads from each subwatershed, thus the collective reduction is the cumulative reduction achieved when 

taking into account all upstream management strategy effects and natural processes.   
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Figure D.3 – Reduction of Bacteria Sources 

 

 
 

This effect was evaluated using the HSPF model. Compliance can be determined by comparing the reduced 

daily load to the maximum daily load limit under a given standard. The maximum daily load is calculated 

assuming the base flow has the water quality standard as an average concentration.  The equation below 

give the basic formulating the total maximum daily load for any given flow, where load (L) is equal to flow 

(Q) times the ambient water quality concentration (C) to give the permissible organisms per day allowed. 

 

 

 

 

 

The DSS provided stakeholders the opportunity to set the level of effort implemented for each strategy to 

reduce bacteria and to provide other qualitative information needed to describe implementation challenges. 

The DSS allowed stakeholders to understand which sources were most prevalent and run different 

implementation scenarios.   Based on management strategies suggested by stakeholders, pollutant source 

categories were disaggregated so that particular sources of pollutant loads that are available for reduction 

(i.e., controllable) could be targeted. Although many suggestions were made, a group of viable strategies 

were selected for evaluation based on their ability to be implemented and their cost. Certain management 

strategies address multiple sources of bacteria. Qualitative information was gathered to provide additional 

information about each strategy. Stakeholders provided inputs to the DSS on strategy mitigation 

effectiveness, difficulty, likelihood of success, timelines, and costs. 
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The reduction of a pollutant source is based on the effective reduction of all strategies associated with 

addressing that source load. The pollutant source was decreased according to the reduction goal and the 

percent make up of the pollutant source for all the strategies (see Table 5.1). The reduction goals from 

Table 5.1 establish how well the strategy is expected to reduce bacteria load once implemented and not 

necessarily the degree of program implementation. If a source load has more than one strategy, each 

strategy has a percent make up, which is how much a particular strategy can contribute to the reduction in 

source load. The effective reduction for each source is the percent make-up of each strategy multiplied by 

its reduction goal, which is summed across all strategies associated with a particular source when there is 

more than one strategy.  Figure D.4 provides an example with three strategies aimed and reducing loads 

from commercial and industrial areas.   Figure D.5 shows the actual DSS used for the Leon River.  Each 

row represents a strategy.  The figure shows that Comanche County official and the City of Comanche are 

exploring a future best management project and Water Quality Stewardship education to reduce the 

accumulation of loads in commercial and industrial areas (yellow and gray text).  Each contribute up to 100 

percent of the load.  County officials commit 50 percent effectiveness and the City commits 25 percent 

effectiveness  for BMPs and the education program is only 10 percent effective.  Providing a total reduction 

of 23.5 percent. 

 

Figure D.4 – Cumulative Reduction Setting in the DSS 

 
 

 

 

 

  

Strategy Contribution Program 

Effectiveness

Reduction

Major Category

Sub Category

Strategy 1 20% 50% 10%

Strategy 2 50% 25% 12.5%

Strategy 3 30% 10% 3%

Cumulative %   100% - 23.5%
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Figure D.5 – Leon River DSS Reduction Setting Tabs 
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Stakeholder contributed all of their strategies and settings, which was used to produce a comprehensive run.  

Figure D.6 illustrates the easy to view map of the DSS that shows compliance based on a bacteria 

geometric mean for four years.  Each subwatershed is color coded to show compliance.  Green is compliant 

(<126), yellow is near compliant (126 to 206, and red is not compliant (<206).    Stakeholder changed the 

values of implementation several times until they were satisfied.   

Figure D.6 – Results Map 
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Stakeholders were able to view the times series data for a particular watershed.  The graph plots the values 

over the simulation period.  The existing criteria line of 126 org/100ml is shown as the 206 orgs/100 ml 

line that was being proposed as a new standard.  The gray line is the existing data and the blue line is the 

same period with project implemented.  It shows a reduction over time.  The red box illustrates the new 

geometric mean for the period (94.2 org/100 ml).   

Figure D.7 – Time Series Graph 

 

 

Source: Brazos River Authority, Draft Leon River Watershed Protection Plan, Appendix 

D (Waco, TX: BRA, 2010), accessed June 10,2011, 

http://www.brazos.org/LeonRiverWPP-Draft.asp, D1-D1627.  

 

 

  

Improved condition 

Existing condition 

Proposed limits 

Existing limits 

E. Coli – Monthly Geometric Means (#/100 ml) 

http://www.brazos.org/LeonRiverWPP-Draft.asp


 420 

Appendix E: Rio Grande Film Title Sheet 

 

Agua for Life:  

How lives change when there are basic services 

 
 

Produced by Marcel Dulay and David Eaton 

Directed by Marcel Dulay and Yaron Shemer 

Edited by Yaron Shemer and Marcel Dulay 

Narrated by Hector Galán 

Cinematography by Scott Perez 

Music by George Sanger 

 

An 

LBJ School of Public Affairs Production 

The University of Texas at Austin 
 

 

 
 

© July 2008 
The University of Texas at Austin 

 
This product is authorized for private use only.  All other rights reserved.  Unless 
expressly authorized in writing by the copyright owner, any copying, exhibition, 

export, distribution or other use of this product or any part of it is strictly 
prohibited. 

 

 

AGUA FOR LIFE 

 

an 

LBJ School of Public Affairs Production 
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Appendix F: Rio Grande Water Quality Performance Measure 

Source: Border Affairs, U.S. Environmental Protection Agency, How Investment in 

Water, Wastewater, and Irrigation Infrastructure Has Affected the Mexico-Texas 

Border, by Marcel Dulay and David Eaton (Austin, TX: Lyndon B. Johnson 

School of Public Affairs, 2007). 

Report Excerpt on Water Quality Metric: 

The Clean Rivers Program of the Texas Commission on Environmental Quality sampled 

some parameters less frequently, such as metals, illustrating values at station level rather 

than by segment over time is more useful for rarely sampled parameters to present a finer 

resolution.  However, as quality is evaluated by segment-level rules, it was not 

appropriate to use the assessment methodology for determining support or concern at the 

station level.  The criteria still provide values to measure against to indicate progress.  

The figure in this Appendix presents the annual average for bacteria for each station 

along the Rio Grande/Rio Bravo between 1968 and 2005.  Ranges of values are 

represented by color, similar to an elevation terrain map. With this structure, a cell 

represents a particular year and a station located along the river (only the main river 

segment and lakes stations are presented).  The grid figure allows visualization of how 

each station performed for a parameter over time as well as how the stations performed 

across a given year.   

The grid structure in the vertical direction, the y-axis, represents the length of the river.  

The bottom value is the mouth of the river (station 13176).  The top value is associated 

with stations above El Paso/Ciudad Juarez (e.g., station 13276).  Each of the nine 

segments of the Rio Grande as well as major points of interests, such as cities and major 

river features, can be identified.  For example, McAllen/Reynosa is at Station 15808.  

The horizontal x-axis shows time, beginning in 1968; each cell represents one year.  A 

color legend shows the approximate range of sample averages for a year.  Color breaks 

indicate different screening levels.  Screening levels are by segment according to Texas 

Surface Quality Standards (TSWQS).  By looking at a particular cell, one can determine 

if the average concentration for all the samples taken in a given year was above a 

particular screening level.  The figure represents the geometric mean for fecal coliform 

bacteria, measured in counts per 100 milliliters (Fecal col. #/100 mL). 

The original studies indicate samples were not always collected at all segments of the 

river or for the entire period.  Because of these data gaps, trends identified should only 

serve as indicators of possible pollutant presence.  These indicators are used herein to 

determine if there is evidence of improvement or decline in water quality over time in 

various stretches of the river.   
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