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Foreword 

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

This report on watershed management is the result of a policy research project conducted in 
1992-93 under a grant from the Lower Colorado River Authority. Senate Bill 818, enacted by the 73rd 
Texas Legislature, called for assessments of water quality to be conducted on a watershed basis. The 
report evaluates the provisions of the law and its implementation in light of the national trend toward 
watershed management. The research was completed in early June 1993, so it does not reflect the 
many activities of the Texas Water Commission since that date. 

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

It should be noted that neither the LBJ School nor The University of Texas at Austin 
necessarily endorses the views or findings of this study. 

v 

Max Sherman 
Dean 
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Chapter 1. Introduction 

In 1991, the Texas Legislature passed Senate Bill 818, the Texas Clean Rivers Act. 
This law marks the first step towards watershed management in Texas. 

Watershed management is a new concept that is making its way from the agency office 
and drawing board out to the body of water itself. Its purpose is to focus environmental 
management resources on an entire basin, rather than on boundaries established by political or 
economic entities. This management method encompasses not only the individual water 
source, but also covers, to the extent possible, the land, its uses, and the players whose actions 
affect the basin as a whole. Watershed management thus allows the actions carried out at one 
part of a water source to be related to the life of another part of the water source by focusing on 
the natural resources of an entire system. 

In short, watershed management talces into account the fact that one person's effluent 
and runoff is another person's drinking water and source of income. A certain degree of 
pollution in one place may not be of great concern, but the same degree of pollution in another 
area of a watershed could have more serious consequences. 

Although watershed management has a variety of definitions, some of which are 
considered further in chapter 4, most people agree that the approach has three main 
components: 

1. Information gathering and problem identification; 
2. Public participation in identifying problems and developing solutions; and 
3. Comprehensive, integrated solutions to the problems identified in the first step. 

The Texas Clean Rivers Act (which for brevity and clarity we will call "SB 818" throughout 
this report) addresses two of these components by calling on independent river authorities to 
gather information, identify problems, and ensure public participation. Its focus is water 
quality. However, it goes further, providing for the first time in Texas a basis that allows 
people to consider the relationships between water quality and water quantity. In this report, 
we investigate both these issues, describing the very different ways in which water quality and 
water quantity are regulated, as well as the reasons that they need to be considered 
simultaneously for effective watershed management. Nevertheless, we remain cognizant of the 
fact that SB 818 focuses primarily on water quality, and the bulk of our report concerns 
methods for assessing, regulating, and managing water quality. 

The purpose of this report is to evaluate all aspects of SB 818: the potential efficacy of 
the law itself, how well it has been implemented thus far, and problems and prospects for the 
future. Chapters 2 and 3 provide background. Chapter 2 describes water in Texas, along with 
its uses and users; chapter 3 describes the regulatory framework for protecting water quality 
before passage of SB 818. Chapter 4 describes the provisions of SB 818, assessing them 
against a yardstick definition of watershed management that is developed at the beginning of 
the chapter. In addition, Chapter 4 details the steps talcen by the Texas Water Commission 
(TWC) to implement the new law. Note that our research concluded early in June, 1993, after 
which the Water Commission took a number of additional steps to refine its SB 818 program. 
Chapter 5 reports on field work in four river basins: the Sabine, the Trinity, the Nueces, and 
the Brazos, as well as on the activities of the three river authorities that control the Colorado 
River. Chapter 6 reassesses SB 818 in light of the information in chapter 5, draws 
conclusions, and provides recommendations. 
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Overall, we find that, through SB 818, Texas has taken an important first step towards 
watershed management One important feature of "real" watershed management-an 
implementable management plan that follows problem identification and public participation
is not included in the law. However, as much as possible, the Texas Water Commission is 
steering river authorities and other relevant parties toward a management plan approach as well. 
On the other hand, watershed management faces important barriers in Texas, not least of which 
are the completely separate systems for regulating water quality and water quantity. As with 
many other environmental issues, the full benefits of the watershed approach cannot be realized 
until the Texas Legislature addresses a number of contentious and unpleasant issues, especially 
the declining availability of water and the need to limit its use through fees, other market 
mechanisms, or direct regulation. 

We also note that SB 818 lays the groundwork for real public participation in an arena 
where both meaningful opportunities for participation and participation itself heretofore have 
been lacking. First, public access to both the new and the old information arranged by 
watershed gives citizens a basis for more informed input into the policy process. In addition, 
as people become involved in watershed management and come to understand the concerns of 
users both upstream and downstream, it is not inconceivable that they will come to agree more 
readily to some of the more onerous management measures they now appear to resist 
Unfortunately, developing the kinds of public participation mechanisms that empower ordinary 
watershed dwellers is a very time-consuming and resource-intensive task, especially in a state 
the size of Texas. That is the challenge and the opportunity offered by SB 818. 
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Chapter 2. Water in Texas 

Assessing the potential effectiveness of the watershed approach to water quality 
management that SB 818 calls for in Texas requires an understanding of the present context within 
which water is managed. This chapter describes the quality of Texas water and provides an 
introduction to the watersheds. In addition, it provides a brief overview of the various, often 
contending, users and uses of water in Texas, since quantity and availability of water are important 
components of watershed policy and are related to water quality. The following chapter provides 
an introduction to the present regulatory framework. Together, the two chapters describe the base 
upon which watershed management is built. 

Physical Description 

Water supplies are commonly divided into surface and ground (underground). For surface 
water, Texas has 15 river basins and 8 coastal basins, shown in Figure 2-1. As the map indicates, 
the rivers of Texas mostly flow south and east, dividing the state into generally diagonal regions. 
The average annual runoff in these basins is 48 million acre-feet (MAF; an "acre-foot" is the 
amount of water required to fill an acre of water at a depth of one foot). Texas has 191 major 
reservoirs with a conservation storage capacity of 37 .1 MAF and flood protection storage capacity 
of 17.9 MAF. The dependable yield, which is the amount of water that would be available for use 
during a record drought year, is 11 MAF, and current uses account for about 6 MAF. 

Texas also has 9 major aquifers, or underground water sources, that constitute a second 
important source of fresh water. Figure 2-2 shows the major aquifers. The average annual 
recharge is 5.3 MAF. The estimated total in storage is 3 to 4 billion acre-feet, large portions of 
which are not recoverable. Current annual pumpage is about 6.4 MAF, resulting in annual 
depletion of groundwater by about 1.1 MAF. 

Statewide, Texans use about 14.2 MAF per year, of which 5 MAF come from surface 
water. Of this surface water, more than 44 percent is used for irrigation, about 26 percent for 
municipalities, and about 20 percent for manufacturing. Steam electricity, livestock, and mining 
account for the remainder. Table 2-1 shows the quantities of water used for various purposes in 
1990. 

Use 
Municipal 
Manufacturing 
Power 
Irrigation 
Mining 
Livestock 
Total 

Table 2-1 

Water Use in Texas, 1990 
(in acre-feet) 

Total 
3,177,759 
1,559,668 

434,116 
10,187,956 

148,839 
274,069 

15,782,407 

Ground 
1,386,281 

237,471 
58,540 

7,038,202 
85,562 

109,848 
8,916,904 

Source: Texas Water Development Board, 1993. 
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Surface 
1,791,478 
1,322,197 

375,576 
3,149,754 

62,277 
164,221 

6,865,503 



Figure 2-1 
River and Coastal Basins in Texas 
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Surface Water Quality 

The federal Clean Water Act of 1972 and its later amendments set the groundwork for the 
nation's water pollution control programs. The goal of the act is to "restore and maintain the 
chemical, physical and biological integrity of the nation's waters." Many pollutants and other 
stressors threaten this integrity. Pollutants include toxicants (pesticides, organics, and metals), 
nutrients (nitrogen and phosphorous), salinity, and fecal coliform bacteria (as indicators of 
pathogens). Other stressors to aquatic ecosystems include physical changes to habitat (such as 
channelization), altered flows and water tables, and overharvesting of species and newly 
introduced species. 

Sources of water pollution can be categorized as either point or nonpoint source in origin. 
Point sources include discernible, confined conduits, such as pipes, ditches, channels, sewers, 
tunnels, boats and other floating craft from which pollutants are discharged. Nonpoint sources are 
those that do not have a single point of origin. These include activities such as agriculture, 
forestry, strip mining, construction, and urban development. 1 During the past two decades, 
significant progress has been made in reducing the amount of organic matter, sediment, nutrients, 
toxic substances, and bacteria discharged from point sources, or single identifiable polluters.2 

Nonpoint source pollution has thus taken on additional importance. 

In the U.S. today, evaluations of water quality are based on whether a body of water 
supports the uses for which it has been designated Ideally, such evaluations rest on 
measurements of all pollutants. Yet nationwide, data on water quality and the health of ecosystems 
are incomplete, covering only a fraction of all waters and a small number of pollutants. 3 

In measuring water quality in Texas, first major river basins, reservoirs, bays, and 
estuaries are divided into sections, referred to as classified segments, based on geologic and 
hydrologic features.4 The TWC then assigns specific uses to each segment. These uses, based on 
physical, chemical and biological characteristics of the segment, can include the following: 

1. Aquatic life- exceptional, high, intermediate and limited; 
2. Recreation - contact or noncontact; 
3. Drinking water supply; 
4. Fish consumption.5 

Next, TWC derives numerical standards, called Texas Surface Water Quality Standards 
(TSWQS), to protect these uses. These site-specific criteria exist for dissolved oxygen, 
temperature, pH, minerals (salts) and fecal coliform bacteria (as indicators of pathogens). In 
addition, all water bodies in the state are protected by general criteria. These include narrative 
criteria for aesthetic parameters (such as taste, odor, floating debris, suspended solids, turbidity, 
color, foaming, frothing, oil and grease contamination), and numerical criteria for toxic 
substances. 

The toxic substances criteria specify maximum allowable in-stream concentrations and 
include 35 standards to protect aquatic life and 61 standards to protect human health. The EPA 
issues guidance criteria for toxic substances, which the states can then adopt or modify (if 
scientifically justifiable). EPA aquatic use criteria are based on studies which monitor the effects of 
toxic substances on the growth, reproduction and survival of the most sensitive of aquatic species. 
A state is allowed to recalculate the criteria to exclude species not found in that state and to include 
other sensitive species. 
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EPA human health criteria are based on animal responses to toxic substances. In order to 
extrapolate from studies to human health, EPA incorporates factors for risk into its calculations, 
including exposure over a lifetime and expected average amounts of consumed water and fish. A 
state may use a different risk factor or assume different levels of fish consumption. A state may 
ignore completely an EPA criterion for a substance which the state believes is not a significant 
problem, provided there are no indications that the toxicant exceeds the national criteria Standards 
are publicly revised every three years in order to incorporate new information on pollutants, 
conditions of water bodies and new state and federal regulatory requirements.6 

The State of Texas currently has 365 classified surface water segments, of which 222 are 
stream and river segments, 98 are reservoir segments, 44 are bay segments, and 1 is the Gulf of 
Mexico. Any surface water bodies not classified are considered to have high aquatic life and to be 
suitable for contact recreational uses.7 

As we shall see in Chapter 3 on water quality regulation, the primary method of ensuring 
water quality is the water quality permit. Issued to facilities or entities that discharge water, the 
permit specifies allowable limits of a wide range of pollutants. Permits are tailored to the particular 
conditions of the permittee, including the likely pollutants and the particular segment of water into 
which the perrnittee discharges. This permit-by-permit review does not call for consideration of 
the other entities that may be discharging into the same or upstream segments. However, 1WC 
must develop total maximum daily loads (fMDLs) for each water segment. The TMDLs are used 
to "establish wastewater treatment levels that are required for maintenance of water quality 
standards. "8 TMDLs are calculated using mathematical models and are based on available ambient 
monitoring data. 

Under the Clean Water Act, states must prepare an annual water quality inventory and 
submit it to the federal EPA. The inventory must include a segment ranking, identifying worst to 
best segments. In the most recent report of the Texas Water Quality Inventory, 355 of the 365 
classified segments were assessed, excluding only a few stream and river segments. To rank the 
classified segments 1WC uses a system that includes models of water quality (routine water quality 
parameters and toxic modules), potential impact (point source, nonpoint source, and fish-kill 
modules), and resource value (aquatic life use, public water supply use, segment size, and 
standard attainment modules).9 

EPA-established criteria set forth in Section 305(b) guidelines of the Clean Water Act are 
used to determine whether the state's waters are meeting their designated uses. To assess the water 
segments, collected data are compared to the criteria in the TSWQS. The existing data and the 
professional judgment of1WC are then used to classify the water segments as fully, partially, or 
not supporting their individual water uses.1° For example, 219 segments are designated as public 
supply waters. To determine if the designated use has been met, the four-year mean values of 
chloride, sulfate, and total dissolved solids are compared to the criteria determined by the 
Department of Health Drinking Water Standards. Each water segment in the TSWQS is also given 
an aquatic life use rating (exceptional, high, intermediate, or limited). The rating is based on the 
physical, chemical, and biological characteristics. The amount of fecal coliform in the water 
determines whether or not the water is designated for contact recreation. 

The Clean Water Act requires Texas to rank the classified water segments not only by water 
quality, but in priority for corrective action as well. The 1WC uses the data it collects to rank the 
segments by water quality, but then uses other criteria to determine priority. Each of the segments 
is classified by type as either stream, reservoir, or estuary. Within these three types, each segment 
is given a score relative to other segments in its classified type. A score based on possible and 
known toxicity is also provided. All scores are normalized to prevent any possible ranking bias 
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and so that the two scores are given equal weight. Weighting factors based on standard attainment , 
potential for future impacts, and resource values are then applied to create priority rankings. :: 

Of the miles of Texas's streams and rivers, about 16 percent do not suppon their intended 
uses, with the largest deficit arising in stream segments whose uses include contact recreation. 
About 9 percent only partially suppon their intended uses, with the greatest problems again arising 
in segments designated for contact recreation. 1WC finds fecal coliform to be the major reason 
that stream segments do not meet their use criteria; other contributing problems are organic 
enrichment, salinity, nutrients, organics, and pesticides. The major sources that contribute to use 
impairment of stream segments are municipal point sources and natural sources. About 1 percent 
of stream miles that were monitored for toxicants were found to have elevated levels. Reservoirs 
and ocean segments in Texas meet the criteria for their intended uses to an even greater extent than 
streams, but only two-thirds of bay segments fully meet their uses. 12 

In some areas water quality is seriously degraded, especially in bays and estuaries and in 
areas near large metropolitan or industrial complexes. For other areas data have not been available 
to determine the quality. As we will discuss below, to monitor every one of the more than 
190,000 miles of streams and rivers in Texas would be impossible. Even if each of the 222 
classified stream segments is monitored, water quality obviously might differ along the many miles 
of the segment We will also see that some kinds of pollution are difficult or expensive to detect 
and generally are not included in the assessments. Finally, it is imponant to remember that water 
quality is assessed only with respect to the designated use. If designated uses are relatively low, 
then it is not surprising that many stream miles meet the criterion. Uses and their associated 
standards must be reviewed trienneally; 1993 is a review year. New information gathered under 
SB 818 could suggest new uses which may change or reinforce the overall use pattern. 

Despite all these caveats, Texas has reasonably good surface water quality. SB 818 
focuses in large part on rectifying the data gaps, preparatory to taking action to improve water 
quality in the particular areas where problems are evident 

Groundwater Quality 

About 61 percent of the water used in Texas for domestic , municipal, industrial and 
agricultural purposes is groundwater. 13 The annual groundwater available in Texas is predicted to 
drop from 10.2 MAF in 1980 to 8.4 MAF in 2030. Aquifers contain 397.6 MAF, of which only 
about 327.8 MAF (404 000 hm3

) is considered to be recoverable. Current projections show 
demand outpacing the recharge capacities of the state's aquifers such that demands on groundwater 
will be approaching the limits of dependable supplies by the year 2000.14 Figure 2-2 shows the 
major aquifers of Texas. 

Groundwater differs significantly from surface water. Its composition and temperature are 
more stable and do not change much during the year. Because aquifers are situated at different 
depths and in different geological formations, each one is unique and, because water moves slowly 
through most aquifers, water composition and quality may vary significantly within the same 
aquifer. However, we can say that groundwater is generally less susceptible to pollution than 
surface water. Whereas surface water problems typically include suspended solids, 
microorganisms, and organic compounds, ground water may contain high amounts of carbon 
dioxide (C02), calcium (Ca), magnesium (Mg), iron (Fe) and manganese (Mn), and sometimes 
hydrogen sulfide (H2S) and methane (CH4). The most common sources of groundwater pollution 
are industrial point sources (leakages from underground oil or gas tanks) or agricultural nonpoint 
sources (fertilizers, pesticides). 
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Aquifers typically are divided into two groups: major aquifers, which produce large 
quantities of water in a large area, and minor aquifers, which produce either large quantities of 
water in small geographic areas or small quantities in large geographic areas. Both major and 
minor aquifers play significant roles as sources of water for domestic, municipal, industrial and 
agricultural purposes. 

Groundwater quality in Texas has been monitored since the mid-1940s. At present, a 
monitoring network consisting of over 6000 sites is maintained by the TWDB. Other local, 
regional, state and federal agencies are involved in further monitoring of the quantity and quality of 
the groundwater resources in Texas. Indicators routinely analyzed include both basic ones, such 
as pH, chloride, alkali, calcium, magnesium, and heavy metals, and less common ones, such as 
trace metals, nutrients, radioactive elements and selected organic constituents. 

Table 2-2 describes the quality of water in the major aquifers and the stresses on each. The 
description is based on a few basic physical-chemical indicators and the actual or potential 
groundwater uses. The indicators are dissolved solids (DS)-the total amount of salts, iron, 
magnesium, calcium, fluorides, chlorides and others. When the concentration of any of the 
indicators exceeded the EPA's Interim Primary Drinking Water Standards (EPA IPDWS), that fact 
is noted. 

In some aquifers water quality deteriorates with depth due to saline water encroachments. 
Excessive water withdrawals from the aquifers and decline in the artesian pressure cause saline 
water from the deeper geological formations to move into the aquifers, mix with the fresh water, 
and erode its quality. In the Dockum aquifer naturally poor water quality is further impaired by 
saline water intrusion, as well as by man-made contamination from oil discharges. 

Despite the lack of comprehensive management, the groundwater in Texas is, in general, of 
very good quality and is suitable for municipal and other uses with little or no treatment. 
Groundwater in most of the river basins may be used for agricultural and mining purposes as well. 
However, in only a few river basins is the groundwater of quality that would allow its use for 
steam-electric power generation. The most important factors influencing groundwater 
contamination are population density, industrial and agricultural development, pumpage, recharge 
from surface water, size of aquifer, and rocks and sediment types that crop out at the surface 
level. 15 

Groundwater pollution occurs in many ways, some natural, some man-induced. The most 
common problem is salt water intrusion, especially in aquifers near the Gulf Coast. Excessive 
pumping can exacerbate the problem, causing water quality in some aquifers to deteriorate with 
depth. Excessive withdrawals and the resulting decline in artesian pressure cause stagnant, highly 
saline water from deeper geological formations to mix with the fresh water, thus damaging water 
quality. 16 

Excessive mineralization can also occur from rock formations through which groundwater 
seeps, even if far removed from the coast Water reaching the surface in parts of Dickens, King, 
Stonewall and Kent counties in north-central Texas is "as mineralized as any in the world--equal in 
salinity to the Dead Sea. "17 The resulting salt loading of the waters of the Brazos River and its 
three main reservoirs affects agricultural, industrial and municipal users of the waters, as expensive 
demineralization treatment may be required before the water can be used. 
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Major Aquifer 

Ogallala 

Gulf Coast 

Edwards 

Carrizo
Wilcox 

Trinity 

Edwards
Trinity 

Seymour 

Hueco
Mesilla 
Bolson 

Cenozoic 
Pecos 
Alluvium 

Table 2-2 

Water Quality in Major Aquifers of Texas 

Water Quality 

Generally good, but water rather hard; high 
concentration of Mg and Ca. Fluorides and 
chlorides sometimes exceed EPA IPDWS 
standards. DS concentration 300-1000 mg/l. 

Generally clean, but some corrosive; local 
concentration of iron and chlorides; 
water quality deteriorates downdip. 
DS concentration < 500 mg/l. 

Water is relatively hard; its salinity 
increases with depth; DS concentration is 
< 500 mg/l, but sometimes 1000-3000 mg/l. 

Generally clean water, but some corrosive; 
low pH; hard at the up and softer down; high 
concentration of iron (>0.3 mg!l) and especially 
methane and hydrogen sulphide; DS 
concentration is < 500mg/l. 

Water contains generally below 1000 mg/l of 
DS, but sometimes 1000-3000 mg/l; water 
quality ranges from fresh to slightly saline; 
salinity increases downdip and toward the 
east; chemical quality varies widely. 

Water is generally fresh and contains 200-700 
mg/l DS but sometimes up to 3500 mg/l; 
sometimes fluoride and nitrate concentrations 
exceed EPA standards. 

Water is generally fresh; however concentration 
of dissolved solids ranges from about 500 to 
over 3000 mg/l. 

Water quality ranges from fresh to moderate 
saline. 

Water quality ranges from fresh to moderate 
saline with better quality in the eastern 
part of the aquifer. 

Problems 

Local salinity. 

Saline water encroachment 
and high land surface 
subsidence due to water 
withdrawals near coast. 

Local salinity due to 
decreased water level. 

Local declines in artesian 
pressure. Saline water 
encroachments. 

Saline water encroachments 
due to lowering of water 
level 

Saline waters encroach into 
fresh water zone due to 
decreaed water level. 

Excessive withdrawals cause 
degreded water from Pecos 
River to encroach on the 
aquifer. 

Source: Based on infonnation in Groundwater Availability in Texas: Estimates and Projections through 2030, 
Report 238, Texas Department of Water Resources (Austin, Texas, September, 1979). 
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Today, TWC estimates that one percent of the state's groundwater has been contaminated 
by man.18 The agency has identified the following as the main causes of man-made 
contamination. 

1. Abandoned and defective wells. By allowing direct access from the surface to the 
aquifer, these can become sources of pesticides and petroleum substances 
contamination. TWC estimates that there are 150,000 abandoned wells in Texas. 

2. Septic systems. TWC estimates as many as one million old septic systems in the state 
may leak into aquifers. 

3 . Municipal landfills and industrial waste disposal sites. Many older landfills are unlined 
and improperly sited within drainage areas. Furthermore, because no statewide system 
exists for removing hazardous household chemicals from the waste stream, most old 
municipal landfills contain some hazardous waste. About 10 to 20 percent of all 
groundwater contamination is from industrial hazardous waste generators or municipal 
wastewater discharges. 19 Note that SB 818 "authorized and encouraged" river 
authorities and cities to undertake programs to manage solid waste and promote 
programs for collection and disposal substances hazardous in state waters.2() 

4 . Leaking underground storage tanks. These are numerous and widely distributed 
throughout the state, often releasing oil or chemicals that may contaminate 
groundwater. TWC estimates there are 38,000 leaking underground storage tanks in 
the state. Groundwater polluted with oil or gasoline from leaking underground tanks 
represents approximately 80 to 90 percent of all documented contaminations.21 

The problems with Texas groundwater are relatively well-known. In the next SB 818 
assessment reports, due in 1994, groundwater quality will receive greater attention from river 
authorities as directed by guidance provided by TWC.22 Although the assessment should further 
increase the level of understanding of the magnitude of problems surrounding groundwater 
management, it will not by itself move the state any closer to solving the problem of regulation of a 
public resource that is legally owned by thousands of Texans with very disparate interests. 

Groundwater presents special problems in water quality management First, it is very 
difficult to reverse pollution in ground water. Second, the quality of groundwater is closely linked 
to quantity. If large quantities of groundwater continue to be pumped, the artesian pressure in the 
aquifers will decrease. The loss of pressure will cause the groundwater in some regions to become 
more susceptible to salinity and contamination from ground sources. 

Finally, groundwater quality is closely linked to surface water quality. Many aquifers, 
including the Edwards, are linked hydrogeologically to surface rivers and streams. Since surface 
streams "recharge" aquifers with their flows, pollution of surface waters from wastewater 
discharges can in turn pollute nearby aquifers. This interconnection presents a particularly difficult 
problem when an aquifer cuts across multiple watersheds or is recharged by streams in different 
watersheds. Such a jurisdictional problem currently exists in the Nueces River Basin. Part of the 
Edwards Aquifer lies underneath the Nueces watershed. Since the amount of surface water in the 
Nueces River is very low, this groundwater is a critical part of the area's water supply. However, 
the main user of water from the aquifer is the San Antonio metropolitan area, which lies outside of 
the Nueces watershed. Thus, the Nueces River Authority is powerless to protect its groundwater 
from overuse or pollution from neighboring metropolitan areas. These institutional issues will be 
further explored in chapters 4 and 5. 
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Monitoring 

All assessments of water quality are based on monitoring, an activity that is also central to 
implementing SB 818. This section reviews the kinds of monitoring that were being conducted 
before watershed assessments were begun. 

Environmental monitoring can be divided into two major categories: compliance and 
ambient. While the former, as its name indicates, is intended to ensure that particular entities 
comply with various rules and regulations, perhaps embodied in a permit, ambient monitoring 
keeps track of the general state of the environmental medium. It may be used as part of a 
compliance program, for research, for developing new standards, or for any number of similar 
purposes. 

Many agencies and programs conduct one or both of these kinds of monitoring. Because 
all water discharge permittees, including municipal wastewater treatment plants, must report their 
own discharges, most of these individual entities also monitor water at or just below their 
discharge points. However, the agencies monitor for different purposes, use different monitoring 
parameters, use different monitoring protocols (rendering even apparently similar data 
incomparable), and may report the data in different formats. Even agencies using the same 
laboratories to analyze samples often require analyses to be conducted in different ways, losing the 
internal consistency that might otherwise be gained. We shall return to this point in considering the 
effectiveness of SB 818. 

In general, water quality programs have relied on the measurement of chemical (e.g., 
toxicants) and physical (e.g., dissolved oxygen) parameters. Criteria based on these parameters 
provide regulators with clear-cut, enforceable and legally defensible standards, yet several 
problems reduce the effectiveness of programs that rely solely on the attainment of chemical 
standards: 

1. It is not possible to monitor the water adequately (with sufficient frequency and number 
of sites) to determine whether even existing standards are being met. In addition, the 
costs of sampling and lab analyses are prohibitive. 

2. Some pollutants (e.g., pesticides that run off a field after a rain) are only sometimes in 
the water and may not be there when the sample is taken. Chemical monitoring will 
often not detect intermittent pollutants, yet aquatic life may be harmed 

3. No standards are set for thousands of potential pollutants, including many of the more 
than 10,000 pesticides that are registered for use in Texas. If no criteria/standards have 
been established, the substances will not be the subject of testing and will, of course, 
not be detected. 

4. Nonchemical impacts, such as loss of habitat or low flow conditions, can damage 
aquatic ecosystems even when the water is clean. 

For these reasons, critics argue that programs which focus on the attainment of 
chemicaVphysical standards are inadequate to detect the wide variety of ecological impacts on a 
water body. They suggest that biomonitoring, used in addition to traditional methods, provides a 
more integrated, accurate assessment of water quality. 

Biomonitoring is the use of biological organisms (e.g., fish, macroinvertebrates) and their 
responses as a means to determine environmental conditions. Two types of biomonitoring are 
toxicity testing and bioassessment Ambient toxicity testing involves the collection of instream 
water samples which are then taken to a lab and added to cultured aquatic organisms. Typically, 
two specific organisms are used for fresh-water testing, two others for saltwater testing. These 
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organisms represent a less tolerant species and a more tolerant species. Grown in the presence of 
the sample water, the organisms are observed for growth, reproductive effects and acute toxicity.23 

The occurence of abnormalities is taken as evidence of some pollutant in the water sample. Further 
investigation is then required to determine the identity and source of the contaminant. 

Bioassessment (or biological survey) involves characterizing the aquatic community in a 
water body and monitoring the changes in the population. Samples of aquatic organisms are 
collected, counted, and released The total number of species, number and identity of individual 
species, size distribution, presence of disease, and similar factors are measured.24 Biological 
responses to stress may be manifest in many different ways, such as reduction in diversity, 
dominance by opportunistic species, and reduction in mean size. Because resident organisms 
function as indicators of water quality, bioassessment increases the likelihood of detecting the 
effects of episodic events (e.g., spills, dumping, treatment plant malfunctions, nutrient 
enrichment), nonpoint source pollution, cumulative pollution (including multiple impacts over time 
or continuous low-level stress), or other impacts that periodic chemical/physical sampling is 
unlikely to detect 25 

Both toxicity testing and bioassessment screen for adverse conditions. Toxicity testing 
requires more skill and resources, including lab space and equipment, to perform, but it is more 
precise.26 Bioassessment, however, has two advantages. First, it provides a record of past water 
quality conditions by looking at the native aquatic organisms. In contrast to toxicity testing, which 
represents a single sample in time, bioassessment is therefore more likely to provide evidence of 
nonpoint source pollution. Second, bioassessment will provide evidence of nonchemical impacts 
to ecosystems, such as changes to habitat. 

Both types of biomonitoring are needed to supplement chemical/physical testing. 
Biomonitoring is cost competitive with conventional chemical and physical monitoring when a 
reasonable and systematic approach to data collection is used.27 Furthermore, consideration of 
costs must also include the negative consequences resulting from decisions and regulations based 
on an incomplete understanding of the aquatic system. 

The primary water quality monitoring program in Texas is TWC's statewide monitoring 
network (SMN), which is coordinated by the Water Quality Monitoring Team in the Standards and 
Assessment Division. The goal of the monitoring program is documentation of existing conditions 
and determination of trends in groundwater and surface water quality.28 

Surface water quality data are collected each year from about 700 sites in Texas. The 
monitoring system covers 365 classified streams, reservoirs, and bay segments, which are 
sampled at 614 sites, and some smaller unclassified water bodies, which are sampled at 75 sites. 
An additional seven monitoring sites are in the Gulf of Mexico. The monitoring stations are 
sampled with varying frequency, ranging from monthly to annual; about half the sites are sampled 
only once a year. 

All the monitoring data gathered by the Water Quality Monitoring Team, TWC's District 
Field Offices, and different agencies are stored in the computerized data base in Austin and used 
for trend analysis. All surface water quality monitoring data are also reported to the national 
computerized water quality data base STORET. 

Water quality indicators measured include different physicochemical and biological 
categories and toxic substances collected from different monitoring sites. At present, there are 32 
physicochemical categories, 16 metals (measured in water, sediment and tissue), and 29 trace 
organics (measured in water, sediments and tissue). Some routine indicators such as pH, 
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conductivity, chlorine residual, dissolved oxygen, secchi disc transparency, and temperature are 
measured in situ, while others in are measured in the laboratory. To take into account the 
relationship of concentration to flow, instantaneous stream flow measurements are made at most of 
the stream stations where the samples are collected. 

Another Texas water monitoring program is trend monitoring, which also is used to 
determine current water quality and compliance with the Texas Surface Water Quality Standards. 
Trend monitoring is performed at significant public waters (681 sites in 1992), with measurement 
frequency ranging from monthly to annual. The data are used to identify trends over periods of 
five to twenty-five years. This type of monitoring includes biological monitoring (at 46 sites), 
concentration of metals in water, sediment and fish tissue, and priority organics and pesticides in 
water, sediments, and fish tissue. 

TWC has begun several other monitoring programs as well. Ecoregion monitoring helps to 
describe water quality, habitat diversity, and biological communities of the least affected waters. 
Measured parameters include flow, field parameters, some water quality indicators, fecal coliform 
densities, and macrobenthic and nekton sampling. These data will generate regional reference data 
bases, which might be used to develop standards and biological criteria. Rese111oir bottom water 
monitoring, the purpose of which is to describe the water quality in hypolimnetic waters, is 
conducted for four years in 25 deep reservoirs in order to model reservoir water quality and 
impacts of wastewater discharges. Special study monitoring is performed for different special 
purposes that change from year to year. The lastest program focused on toxicity assessments, 
while the next will concentrate on nonpoint sources of water pollution. Acid rain monitoring 
investigates the impact of acid rains on surface water quality. This long-term monitoring has been 
conducted at 17 sites in East Texas for four years. In cooperation with EPA Region 6, TWC has 
initiated TOXNET monitoring in areas of known or suspected instream toxicity. To assess toxicity 
in ambient waters, 16 quarterly stations have been established, where routine water quality analysis 
and biological tests are performed. Texas Watch is a specific type of monitoring program in 
which environmental information is collected with participation of citizens. At present, twenty
nine different groups of citizens participate in this program by monitoring and conducting simple 
chemical tests. Finally, as noted, the groundwater monitoring program collects data from about 
6000 stations maintained by Texas Water Development Board. About 1000 of these stations are 
sampled annually. 

Despite the number and diversity of monitoring programs, gaps remain. TWC is limited in 
both the number of sites it can monitor and in the number of parameters at which it can look. The 
Statewide Monitoring Network samples at only 700 sites and only annually at nearly half of these. 
In addition, TWC focuses primarily on point sources of pollution. As required by the Clean Water 
Act, TWC conducts wasteload evaluations to determine point source discharge limits for permits 
and monitors to assess effectiveness of point source controls.29 The agency, however, is unable 
to meet the requirement of the Clean Water Act to assess nonpoint sources, the extent of toxic 
pollution, and nutrient loadings. 

Another gap concerns testing for toxic substances, which, as noted above, is costly and 
time-consuming. At present, TWC requires permitted dischargers to perform toxicity testing on 
their effluent, but relatively little ambient testing is done. Water is collected at 16 sites on a 
quarterly basis and tested at a regional EPA lab. The Sabine River Authority currently has the most 
extensive ambient toxicity testing program in the state. 

Finally, little biological monitoring is required. Recognizing the limitations of the 
physical/chemical standards approach, Texas added some biomonitoring requirements. Then, 
because biomonitoring is very expensive, TWC has developed lower-cost instream biological 
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survey (bioassessment) procedures, but they are applied in a very limited way. In coastal areas, 
indicator species are used for preliminary bioassessments; more detailed assessments are collected 
only if the need appears to exist Texas might benefit from research concerning appropriate 
indicator species for freshwater quality. 

Despite these shortcomings, Texas has a sound, well-established monitoring program, 
especially given the extraordinary amount of streams, reservoirs, and bays in the state. The several 
monitoring programs in place are designed to enhance enforcement, research, and general water 
quality programs. 

Perhaps the most noticeable lacuna in Texas's water quality data is the absence of 
assessments on a regional or watershed basis. The emphasis on point sources, compliance 
monitoring and municipal stormwater as the primary origin for nonpoint source pollution detracts 
from concern about wider areas. SB 818 begins to remedy this situation by requiring that 
watershed-wide assessments be conducted by river authorities. In an effort to afford a more 
complete understanding of each basin, the law also requires that all discharge permits within a 
watershed region be issued by 1WC at the same time. A similar basin-wide approach is being 
adopted in other states, although Texas is the only state to contract with river authorities to do the 
assessments. North Carolina's program, for example, is managed entirely by the state agency. 
River authorities can use data collected by other entities (e.g., from the U.S. Geological Survey or 
citizens' monitoring groups) in their assessments, expanding their capacities to monitor the 
thousands of miles of rivers and streams in Texas. 

Uses and Users of Water in Texas 

Monitoring is one critical component of a watershed program. Another is public 
participation. However, needs for different uses of water conflict as they do for any scarce 
resource. Industry may require water for cooling or other processes; municipal residents especially 
want water for drinking and waste disposal; and farmers and ranchers need water for irrigation. 
Everyone may want to fish or swim in a river. This section briefly considers some of the uses that 
must be reconciled if watershed management is to be effective. Chapter 5 draws on this general 
information as it reviews the various actors in several different river basins. Table 2-4, included at 
the end of this chapter because of its length, lists the river basins, indicates which aquifers they lie 
above, and gives the predominant uses of each. 

Municipal Water Usage and Quality 

Municipal water use includes water used by private residences, commercial establishments, 
public offices, industry, and institutions and that used for fire protection, sanitation, and 
landscaping.30 As the Texas urban population grows the municipal demand for water increases. 
Indeed, municipal use has grown by over 60 percent since 1974, until today about 21 percent of all 
available groundwater and surface water in Texas has been used for municipal purposes.31 This 
trend is expected to increase significantly over the next 50 tears: by the year 2040, usage is 
expected to increase 75 tolOO percent over current levels.3 

The water supplies for cities are ground or surface water depending on the location. 
Currently, slightly less than 2 MAF per year are drawn from surface water sources and over 1.4 
MAF per year are drawn from groundwater sources.33 Municipal water sources also vary 
significantly by region: in east Texas cities use mostly surface water, whereas west Texas cities use 
mostly ground water. 34 
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The growing municipal demands for water indicate that the quality of water flowing 
through the cities is an important factor in preparing for the future. Municipal water quality is 
generally addressed by establishing water quality standards, requiring state-approved permits, and 
creating wastewater facilities. TWC has issued almost 2200 domestic discharge permits. 

Municipal usage requires tremendous infrastructure. Local governments must build water 
and wastewater facilities, pipeline conveyance systems, sewers, and canals to distribute and treat 
water properly. Municipal wastewater treatment plants are major sources of water discharges. 
These treatment plants control the quality of effluent flowing from cities and operate under permits 
which are similar to those obtained by industrial users. More of these facilities need to be 
constructed or improved as more is demanded in terms of water quality and quantity. 

However, many city water treatment and conveyance facilities in Texas are deteriorating. 
The average utility in Texas cannot account for 15 to 20 percent of the water it treats and 
distributes. 35 Half of this loss is assumed to be due to leaks in the distribution systems. Since the 
responsibility for construction and improvements are borne primarily by local governments, the 
costs are inhibitive. Federal funds for new water-related facilities, including wastewater treatment 
plants, declined from 40 percent to 17 :fercent of total infrastructure expenditures for the state 
during the period from 1978 to 1989. 

The Texas Water Development Board, which is responsible for administering federal and 
state water finance programs and long-term water planning, provides 55 percent of the funds 
needed for components of public wastewater collection and treatment facilities through the State 
Revolving Fund. The Fund provides below-market interest loans for the construction, 
improvement, or expansion of wastewater treatment and collection facilities and nonpoint-source 
pollution control projects. It is funded through a combination of federal grants and state bond 
funds. 37 The Texas Water Development Fund, also administered by the TWDB, provides similar 
low interest loans with a focus on regional development To date, the TWDB has made over $400 
million in loans to eligible political subdivisions and nonprofit water supply corporations.38 

Industrial Water Use 

Just as the increasingly urbanized population of the state increases municipal demand for 
water, increasing industrialization heightens that sector's demand for water. "Water is their life 
blood," said Bill Moltz, a unit chief in the planning division of the Texas Water Development 
Board. "[Industries] know they cannot operate without it." 

About 1.6 MAF of surface and ground water is used in Texas each year for manufacturing. 
About 90 percent of water used in manufacturing in Texas is devoted to five actvities: chemicals 
( 498,900 AF), petroleum production (297, 100 AF), paper ( 195,200 AF), metals(l 70,600 AF), 
and food (77,180 AF).39 Interestingly, almost 95 percent of all water used for manufacturing is 
used east of lli-35. In fact, twenty companies account for more than one-half of all water used in 
Texas for manufacturing.40 

The major industrial users of water in Texas, the chemcial and petrochemical industries, 
need the water primarily for cooling and condensing procedures, as do metal producers. (More 
details of their water use are provided in the section on energy below.) Pulp and paper producers 
as well as the food production industry use water more in the processing phase of production. 
Unknown amounts of water are used by business and industry for day-to-day uses. This water is 
often accounted for in municipal-use calculations. 
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The Texas Water Commission is responsible for granting permits to those who use water 
for industrial uses across the state. The permit is the vehicle by which TWC can carry out its water 
quality regulatory functions. Each industrial permit contains information on the owner as well as 
effluent restrictions. As of 1992, TWC had issued 229 major industrial discharge permits, 547 
minor discharge permits, and 176 "no discharge" permits. (No-discharge permits are granted to 
industries that dispose of wastewater through irrigation or evaporation). Permits for oil production 
activities are granted by the Texas Railroad Commission. 

According to the Texas Water Plan, manufacturing demand for water is expected to double 
by 2040, from 1.6 MAF in 1990 to 3.4 MAF.41 Mining needs are expected to increase from about 
215,000 AF in 1990 to 355,000 AF by 2040.42 These predictions may be too high, however, as 
many businesses seem to be changing their water management practices. According to the 1990 
Texas Water Plan, "In response to the high costs to treat wastewater, rising water and energy costs 
... many industries use water more efficiently today than they did even a decade ago. "43 By 
adopting such practices as using saline water or treated wastewater for cooling systems, 
substituting direct fired heaters and electric heat for steam and hot water, recovering waste heat, 
and updating processes, manufacturers may reduce their water needs 400,000 AF per year below 
2040 forecasts.44 

Energy 

For many years, energy was Texas's major industrial sector and constituted a major water 
user. Oil and gas production and lignite mining as well as the eponymous hydroelectric power 
generation all rely on water in various ways. In these industries, in contrast to many others, water 
is not consumed or used up, but is temporarily removed from other uses for the energy-producing 
process. Water for power, or steam electric generation, was estimated at over 430,000 acre feet in 
Texas in 1990 and is anticipated to reach over 1 million acre feet per year in 2040. Of the over 
430,000 acre feet used in 1990, the majority (more than 80 percent) was surface water.4s 

The oil and gas industry uses water in drilling wells. In crude-oil fields, only about one
third of the oil present in a reservoir can be recovered by the reservoir pressure. To achieve higher 
recovery from these reservoirs, injection of a less-expensive fluid -water- and sometimes 
natural gas is used to force additional petroleum into producing wells. Since petroleum reservoirs 
contain accumulated gas and liquids found in rocks that originally contained water, oil and gas 
production often results in water production as well. Until 1982, the Oil and Gas division of the 
Texas Railroad Commission (RRC) compiled an annual survey of secondary and enhanced 
recovery operations in Texas. This showed all fluid injection operations in Texas by wells and 
RRC districts as well as state totals. Table 2-3, which provides state totals for 1981, shows the 
correlation of water usage with oil and gas prcxluction. Another widely used practice for 
secondary recovery is the water flooding methcxl. Here several evenly spaced wells are injected 
with treated water, which in turn pushes oil towards the remaining producing wells. 

Lignite, a form of coal with more moisture content than other types of coal, is mined in 
Texas. In 1990, Texas produced 55,755,000 short tons (2000 lbs.) of coal, using close to 
149,000 AF of water, approximately 60 percent of which was ground water and the remainder 
surf ace water. 46 The mining process can have an effect on the water table when pumping to 
remove water above the seam lowers the water table or stratified layers are mixed.47 Regulations 
are in place to require lignite miners to restore approximate premining recharge capacity. 
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Table 2-3 

Water Use in Oil and Gas Production, 1981 

No. of Injection Wells 
Vol. Salt Water injected (thousand bbl.) 
Vol. Brackish Water injected (thousand bbl.) 
Vol. Fresh Water injected (thousand bbl.) 
Vol. Natural Gas injected (million cu. ft.) 
No. of producing wells · 
Oil production (thousand bbl.) 
Water production (thousand bbl.) 
Gas production (million cu. ft.) 
Est. oil production due to injection 

27160 
2211593 
518745 
597325 
466880 
60512 

502733 
2428712 

805673 
281696 

Source: Texas Railroad Commission, Bulletin '82: Survey of Secondary 
and Enhanced Recovery Operations in Texas (Oil and Gas Division, 1982.) 

Power plants are heavy water users as well. Production of hydroeletric power, where 
electricity is produced by passing water from a higher elevation through hydraulic turbines at lower 
levels, uses water but does not consume it. Steam-electric powerplants use water converted to 
steam. The steam expands through a turbine to turn a generator and produce electricity. Water is 
heated by fossil fuels or nuclear power to produce steam and is also used as a coolant to condense 
the steam. 

Both for cooling and steam production, power plants are often located near a body of water 
that includes ponds and canals. In Texas most of the power plants use water from a reservoir but 
return it to the reservoir for reuse. There are 15 million surface acre-feet of water in reservoirs in 
Texas. One in four reservoirs in Texas is used either fully or partially for electric generation. 
Water-cooling ponds, cooling towers and marine waters are also used for cooling purposes by 
power plants. Each megawatt of power produced requires a one-acre cooling pond with ten acres 
of drainage area.48 Nuclear plants require twice as much cooling water as do fossil fuel plants. 
Although the water is returned to the reservoir, the power plant can cause the water to be 
chemically or thermally polluted or both. Nuclear plants also discharge radionuclides into their 
liquid effluents. 

These problems are not inconsiderable. For example, the system of power plants operated 
by the Lower Colorado River Authority, with a system capacity of 2,274 mega watts (MW), 
needs 50,000 acre feet of water per year, the South Texas Project, with a system capacity of 400 
MW, uses 102,000 acre feet per year.49 

Agricultural Uses 

Agriculture in Texas consumes the largest portion of recorded water use. In 1987, over 70 
percent of pumped ground water and nearly 45 percent of diverted surface water was used for 
irrigation.so These percentages correspond to acre-foot volumes of 4.6 million for groundwater 
and 2.6 million for surface water. Water usage for irrigation is increasing; over 10 million acre
feet were used in 1990, although forecasts by TWDB anticipate decreased usage through 
conservation management practices and improved irrigation equipments1 
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Livestock consume significantly less water than irrigation, between 250,000 and 300,000 
acre-feet yearly, with a majority of it coming from surface sources and the rest from aquifers. No 
significant increases in water use for livestock have been predicted.52 

The most commonly cited effects of agriculture on water quality include run-off from 
ranching and dairy operations and the seasonal applications of various herbicides and pesticides. 
Though soil erosion is not a major factor in all places, turbidity is a critical factor in many water 
treatment systems, especially during high-water periods when smaller systems may already be 
strained. In Texas, agriculture's most notable impact is on water quantity, since irrigation 
consumes nearly two-thirds of all water used in the state. A growing interest in aquaculture will 
only exacerbate this problem. 

Other Interests 

Many other groups have important interests in Texas's water. Environmental groups, of 
which the Sierra Club is perhaps the most active, have long represented the concerns of nonhuman 
water users. Club members participate actively in citizen monitoring programs and often serve on 
the basin-wide steering committees established under SB 818. Recently the Sierra Club has 
lobbied for a water resource plan for aquifers that would include water quality protection, water 
conservation, species and habitat protection and recognition of the relationship between surface and 
ground waters. Similarly, the staff hope to get Texas to adopt a surface water system that requires 
water rights permittees to implement conservation programs and places a higher emphasis on 
ecological needs during droughts. The Sierra Club is virtually always represented on state-wide 
water resources committees. 

The Texas Water Conservation Association (IWCA) is a nonprofit association founded in 
Austin in 1944 "to promote and support the development, conservation, control, protection, and 
utilization of the water resources of Texas for all beneficial purposes. "53 Members of the 
association include river authorities, water districts, industries, municipalities and individuals. 
TWCA acts as an advisor about water resources to Congress, the Texas Legislature, and 
government agencies at all levels. TWCA is also working to ensure that its members can easily 
exchange computerized data 

TWCA formed a standing subcommittee of its Water Quality Committee specifically to 
address SB 818 issues. Members of the subcommittee include all of the river authorities and other 
agencies with SB 818 contracts. The goal of the subcommittee is to improve communications and 
build consenses between TWC and the contracting agencies on the direction of the SB 818 
program. Richard Browning of the Trinity River Authority chairs the subcommittee, which has 
approximately 15-20 members.54 

Conclusion 

Texas has extensive water resources in its major watersheds and aquifers. Although not 
uniformly distributed throughout the state, the water should be sufficient to meet the state's needs 
for many years if properly managed. Proper management will require attention both to the quantity 
and distribution of water and to water quality. Until the passage of SB 818, however, few 
mechanisms were available for obtaining the kind of comprehensive understanding of water quality 
and of the relationship between quality and quantity that are needed for sound water management. 
Despite a large and varied statewide water quality monitoring program, for example, much of the 
state's water was not monitored. 
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Some of the difficulty in developing a comprehensive approach to water quality 
management in Texas lies in the fragmented regulatory framework. At both the federal and state 
levels, responsibility for different aspects of water management lie with different agencies. Other 
barriers to a comprehensive approach include the multiplicity of competing water users and the lack 
of an institution through which they can work together. Indeed, they have no incentives to work 
together given the law of water use and the lack of water pricing in Texas. Chapter 3 looks at 
many of these barriers. 
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Table 2-4 

Groundwater Use by River Basin 

River Basin Aquifers 

Canadian River Ogallala (High Plains) Municipal (public and domestic), 
Manufacturing, Steam-Electric Power 
Generation, Irrigation, Mining 
Livestock 

Red River Basin Ogallala, Seymour, Trinity, Blaine, Municipal (public and domestic), 

Sulphur River 

Cypress Creek 

Sabine River 

Blossom, Nacatoch, Woodbine Manufacturing, Irrigation, Mining, 
Livestock 

Trinity, Carrizo-Wilcox, Woodbine, Municipal (public and domestic), 
Blossom, Nacatoch, Queen City Manufacturing, Mining, Livestock 

Carrizo-Wilcox, Queen City Municipal (public and domestic), 
Manufacturing, Irrigation, Mining, 
Livestock 

Gulf Coast, Carrizo-Wilcox, Trinity, Municipal (public and domestic), 
Sparta, Queen City, Nacatoch, Manufacturing, Mining, Livestock 
Woodbine 

Neches River Carrizo-Wilcox, Gulf Coast, 
Queen City, Sparta 

Municipal (public and domestic), 
Manufacturing, Irrigation, Mining, 
Livestock 

Neches-Trinity Gulf Coast Municipal (public and domestic), 
Manufacturing, Mining Coastal Basin 

Trinity River Trinity, Carrizo-Wilcox, Gulf Coast, Municipal (public and domestic), 
Woodbine, Queen City, Sparta, Manufacturing, Steam-Electric Power 
Nacatoch Generation, Irrigation, Mining, 

Livestock 

Trinity-San Gulf Coast Municipal (public and domestic), 
Manufacturing, Irrigation, Mining, 
Livestock 

Jacinto Coastal 
Basin 

San Jacinto River Gulf Coast 

San Jacinto- Gulf Coast 
Brazos Coastal 
Basin 
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Municipal (public and domestic), 
Manufacturing, Steam-Electric Power 
Generation, Irrigation, Mining, 
Livestock 

Municipal (public and domestic), 
Manufacturing, Steam-Electric Power 

Generation, Irrigation, Livestock 



River Basin Aquifers 

Table 2-4 (continued) 

Uses 

Brazos River Trinity, Edwards, Carrizo-Wilcox, 
Gulf Coast, Ogallala, Seymour, 
Dockum, River Alluvium, 
W ocxibine, Queen City ,Sparta, 
Hickory, Ellenburger-San Saba, 
Marble Falls, Edwards-Trinity, 
Brazos 

Brazos-Colorado Gulf Coast 
Coastal Basin 

Colorado River Ogallala, Edwards-Trinity, Trinity, 
Edwards, Carrizo-Wilcox, Gulf 
Coast, Lipan, Dockum, Hickory, 
Marble Falls,Ellenburger-San Saba, 
Queen City, Sparta 

Colorado-Lavaca Gulf Coast 
Coastal Basin 

Lavaca River Carrizo-Wilcox, Gulf Coast 

Lavaca-Guadalupe Gulf Coast 
Coastal Basin 

Guadalupe River Edwards-Trinity, Trinity, Edwards, 
Carrizo-Wilcox, Gulf Coast, 
Ellenburger-San Saba, Queen City, 
Sparta, Hickory 

San Antonio Edwards-Trinity, Trinity, Edwards, 
River Basin Carrizo-Wilcox, Gulf Coast, Queen 

City, Sparta 

San Antonio- Gulf Coast 
Nueces Coastal 
Basin 

Municipal (public and domestic), 
Manufacturing, Steam-Electric Power 
Generation, Irrigation, Mining, 
Livestock 

Municipal (public and domestic), 
Manufacturing, Mining, Livestock 

Municipal (public and domestic), 
Manufacturing, Steam-Electric Power 
Generation, Livestock 

Municipal (public and domestic) 
Manufacturing, Irrigation, Livestock 

Municipal (public and domestic) 
Manufacturing, Irrigation, Livestock 

Municipal (public and domestic), 
Manufacturing, Irrigation, Livestock 

Municipal (public and domestic), 
Manufacturing, Irrigation, Mining, 
Livestock 

Municipal (public and domestic), 
Manufacturing, Steam-Electric Power 
Generation, Irrigation, Mining, 
Livestock 

Municipal (public and domestic), 
Manufacturing, Irrigation, Mining, 
Livestock 

Nueces River Edwards-Trinity, Trinity, Edwards, Municipal (public and domestic), 
Gulf Coast, Queen City, Sparta Manufacturing, Steam-Electric Power 

Generation, Irrigation, Livestock 

Nueces-Rio Gulf Coast Municipal (public and domestic), 
Manufacturing, Irrigation, Livestock Grande Coastal 
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River Basin 

Rio Grande 

Table 2-4 (continued) 

Aquifers 

Hueco-Mesilla Bolson, Cenosoic 
Pecos Alluvium, Edwards-Trinity, 
Carrizo-Wilcox, Gulf Coast, 
Bone Spring-Victoria, 
Peak, Capitan Reef Complex, 
Marathon,Rock, Rustler, Dockum, · 
West Texas, Bolson, Igneous 

Municipal (public and domestic), 
Manufacturing, Steam-Electric Power 
Generation, Irrigation, Mining, 
Livestock 

Source: Groundwater Availability in Texas: Estimates and Projections through 2030, Report 238, Texas 
Department of Water Resources (Austin, Texas, September, 1979). 
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Chapter 3. Regulatory Framework 

SB 818 does not stand by itself. Although states have some autonomy in environmental 
regulation, their laws must be consistent with federal standards and at least as strong. The statutes 
and regulations that form the current water quality regulatory framework are multi-tiered and 
intertwined. The pwpose of this chapter is to provide an understanding of water regulation in 
Texas. It begins with a review of federal water quality regulation, then turns to the state level, 
where both legislation and relevant agencies are reviewed Texas is unusual in the extent to which 
local water districts have autonomous powers; the third section of the chapter reviews the many 
different kinds of water authorities. The final section assesses the regulatory framework that was 
in place before SB 818 was passed, arguing that it was not only complex but fragmented, leaving 
many important gaps. 

Federal Water Regulation 

The federal law with the most impact on state water quality protection is the 1972 Federal 
Water Pollution Control Act (FWPCA), which as amended is called the Clean Water Act (CW A). 1 

FWPCA itself evolved as a series of amendments to the Federal Water Pollution Control Act of 
1948. It established general control measures for the newly defined "point sources" of water 
pollution. The purpose of the law was to "restore and maintain the chemical, physical and 
biological integrity of the nation's waters." The act established the framework for monitoring and 
controlling industrial and municipal point source discharges through the National Pollutant 
Discharge Elimination System (NPDES) and authorized federal assistance for the construction of 
municipal wastewater treannent facilities. 

Fifteen years later, Congress passed the Water Quality Act of 1987 (WQA), which 
expanded the CW A in several ways, especially in its emphasis on nonpoint source pollution 
(NPS), or pollution that comes from runoff. ·The law lays great emphasis on municipal stormwater 
runoff, requiring cities to obtain permits for stormwater discharges; it places much less emphasis 
on other kinds of NPS. This new burden on cities has colored their approach to water quality 
regulation and affected their attitude towards SB 818. To assist cities in meeting the new 
requirements, which are explained in detail below, the Water Quality Act of 1987 created State 
Revolving Loan Funds to help municipalities build wastewater treatment plants. 

NPDES Permit System 

The Clean Water Act requires that all dischargers of wastewater into navigable waters 
obtain an NPDES permit, which specifies limits on the quantity and concentration of contaminants 
in the discharge. Industrial and municipal dischargers must comply with technology-based effluent 
limitations and standards for the quality of the receiving water. The receiving water standards, 
classified according to industry type, establish minimum water quality levels. The technology
based effluent limitations (set by federal rule) prescribe minimum performance standards to be 
attained by industrial dischargers. These standards are automatically incorporated into NPDES 
permits unless the state water quality standards for a given parameter are more strict then the EPA 
limits, in which case the state standards will apply. 

The standards pertaining to industrial dischargers are tailored to specific industries and are 
based on levels of pollutants obtainable through the use of pollution control technology such as 
Best Available Technology (BA n and Best Conventional Pollutant Control Technology (Ben. 
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For conventional pollutants such as suspended solids, oxygen, and bacteria, BCT standards are 
applied. BAT applies to toxic and nonconventional pollutants, over 1,500 of which are limited by 
.l\TPDES. In addition, EPA has established a "priority pollutant" list of 126 toxic chemicals. 
Permits also list the compliance requirements for monitoring, spill prevention, employee education, 
and other statutory and regulatory requirements. 

The NPDES requires monitoring of effluents and regular reporting by permitted 
dischargers. The data collected vary according to the parameters of each permit but are usually 
reported monthly. Permit violations are discovered through self-reported data and inspections. In 
addition, when a discharger discovers a noncompliance threat to the environment or to human 
health, or the level of noncompliance is 40 percent over the effluent limit specified in its permit, 
the facility operator must notify the relevant state agency, in this case the Texas Water 
Commission, within 24 hours. Written notification must be provided within five working days of 
the discovery and should comment on the amount of time and actions necessary to correct the 
problem and mitigate any adverse effects. Permits also require periodic monitoring by a regulatory 
agency. If necessary, enforcement actions may be taken and can include civil or criminal penalties 
or both. 

The Clean Water Act allows delegation of federal NPDES authority to state regulators if the 
state meets minimum requirements. Additionally, EPA has the right to revoke any state delegation 
not in compliance with federal standards. Currently, Texas does not have NPDES authority 
because it does not meet federal guidelines for certain of the administrative and legal arrangements 
for the program; as a result, facilities must obtain permits from both EPA and the state agency. 
Texas has pursued delegation of the NPDES program for many years and is expected to receive it 
in the near future. 

Even without delegation of the program, Texas plays a role in water quality management. 
Section 303 of the Clean Water Act requires states to establish their own receiving water quality 
standards, subject to EPA approval. The two basic components of a water quality standard are the 
following: 

1. a designated use, such as shellfish harvesting, drinking water or swimming, for 
which the water body is to be protected; and 

2. criteria, which are numerical concentration limits of contaminants necessary to preserve 
or achieve the designated use. 

The standards must meet or exceed EPA requirements. Further, under section 303, state 
water standards must be reviewed every three years by TWC. The latest review was completed on 
July 10, 1991. 

The permit review process has been criticized by many, including TWC chairman John 
Hall. Receiving the proper permitting for some industrial users can take years. Permit applicants 
who have financing lined up for their projects and must pay interest while waiting for their permits 
to ~ approved can incur high costs. The TWC has announced its intention to speed permit 
review. 

Nonpoint Source Pollution-Stormwater Discharge 

Over the more than twenty years the permitting system has been in place, it has begun to 
highlight the continuing effect of nonpoint sources of water pollution as well as water pollution 
from specific point sources. As noted in Chapter 2, nonpoint source pollution results from a 
variety of activities, such as agriculture, silviculture, mining and construction. A major factor is 
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storms. When rainwater falls on urban surfaces, it picks up loose debris, oil and grease, and 
soluble substances as it flows towards stormwater drains; in cultivated areas it picks up dirt 
containing pesticides and other residues as it flows toward streams, rivers and lakes.2 The 1987 
Water Quality Act attempts to manage nonpoint sources of pollution, focusing especially, as noted, 
on urban runoff. In general, federal attention to nonpoint source pollution created a regulatory 
paradox since a centralized federal and state bureaucracy was ordered to control a problem that by 
definition is highly dispersed in origin. 

Beginning in November 1990, industrial and municipal entities had to meet new federal 
stormwater regulation requirements under the 1987 WQA. Local governments with populations of 
100,000 or more that discharge stormwater from municipal drainage systems, as well as industrial 
facilities, are required to submit permit applications to the federal EPA. These regulations give the 
urban runoff portion of nonpoint source pollution a new, higher priority in addressing water 
quality and are intended 

1. to develop a basic understanding of municipal or regional stormwater conveyance 
systems and associated pollution problems; 

2. to develop information needed for long-term planning and implementing of control 
measures to reduce pollutant discharges; and 

3. to begin to monitor and control pollutants carried by stormwater conveyance systems. 3 

The Texas version of the nonpoint source program is embodied in the Pollution Abatement 
Program. Passed in 1989 (71st Texas Legislature, H.B. 1546), this program emphasizes storm 
sewer monitoring and assessment and requires state review of city-developed NPS pollution 
control programs. Regulations have not yet been promulgated under this law. However, TWC's 
nonpoint source reduction program has obtained federal grants for demonstration projects and 
cleanup of several Texas lakes under the Clean Lakes Program; in addition, TWC is working with 
the Texas Soil and Water Conservation Board on programs to reduce agricultural and dairy 
nonpoint sources. It is also attempting to coordinate surf ace NPS programs with the federal 
Wellhead Protection Program and other effons to ensure the quality of groundwater.4 TWC 
expects to promulgate regulations to implement the Pollution Abatement Program based on the 
information in reports required by SB 818. 

Technical Aspects of Stormwater Discharge. Understanding stormwater regulation 
requires a general explanation of the technical processes and issues involved. Stormwater consists 
of rain water, melted snow, and urban and industrial runoffs. It often carries large loads of 
pollutants such as pesticides, oil and grease, heavy metals, and toxins, causing intermittent but 
often significant deterioration in the quality of the receiving body of water. However, because the 
discharges often last for shon periods of time and the stormwater composition fluctuates 
continuously, it is very difficult to monitor and evaluate their harmful impact on receiving waters. 

The composition of stormwater discharge and the potential hazard its pollutants pose to 
water quality depend strongly on the way the stormwater is collected. In general, two different 
types of sewage systems are used for collecting wastewater: combined systems and separate 
systems. In a combined system, one sewage system carries a mixture of domestic sewage and 
stormwater. Although effective for areas of low rainfall, combined systems may become rapidly 
overloaded during a severe rainfall, causing discharge of untreated or inadequately treated storm 
and domestic wastewater into rivers or other receiving waters. In Texas, only 0.3 percent of the 
population is served by a combined system. 

A separate system has, as its name suggests, two separate sewage networks-one for 
domestic sewage and the other for stormwater. The separate system is usually used in regions 

29 



where heavy rains occur frequently and stormwater flow is too large for a combined sewage 
system to handle effectively. Stormwater regulations apply only to separate sewer systems; 
combined systems are covered by other regulations. 

A separate sewage system avoids most of the problems associated with combined systems. 
During rainfall, stormwater flows through separate sewage pipes and does not mix with domestic 
sewage. The separation of sewage and stormwater, however, does not mean that this system is 
environmentally sound. The entire volume of stormwater is sometimes extremely polluted but may 
be discharged directly into a river without treatment During heavy rainfall, treatment plants may 
experience a 100 to 200 percent increase in sewage flow: The overload may be alleviated if a 
wastewater treatment plant is designed with reserve capacity to admit both domestic sewage and 
stormwater. One way to handle the overload is to construct stormwater retention tanks to buffer 
stormwater flows during heavy rain. The retention tanks receive the stormwater, then discharge it 
gradually into the receiving waters. Another solution sometimes used is equipping a wastewater 
treatment plant with separate settling tanks designed exclusively for stormwater treatment 

Implementing Stormwater Quality Controls. According to the CW A, stormwater 
discharges from point sources (which include discharges through separate municipal storm sewage 
systems into waters) are allowed only under a NPDES permit. The permits, required for 
municipalities with populations over 100,000 and industrial facilities, must be obtained by new and 
existing stormwater point source dischargers. Cities of population less than 100,000 do not need a 
permit to discharge stormwater into a river, larger cities were required to submit applications for an 
NPDES permit by November 16, 1992, or May 17, 1993, depending upon their size. Permits 
must be issued within one year from the application deadline and apply for five years. 

An integral part of each permit is the permittee's stormwater pollution prevention plan. For 
industries, the plan must identify potential sources of stormwater pollution and describe the 
implementation of practices in order to reduce this hazard. The plan must 

1. create a pollution prevention team of employees; 
2. describe potential pollutant sources (e.g., information on site drainage, leaks and spills, 

inventory of exposed materials, summary of existing sampling data, risk identification); 
3. list measuring and control systems (e.g., preventive maintenance, spill prevention and 

response procedures, inspections, employee training, non-stormwater discharges, 
management of runoff); and 

4. provide a comprehensive site compliance evaluation. 

Municipalities must also prepare such a plan. Usually, it includes a discussion of the 
stormwater management program, legal aspects of its implementation, enforcement methods, and 
sources of financing. These discussions usually address the problems of local industry stormwater 
discharges through the municipal sewage system and how to avoid the contamination of 
stormwater with industrial pollution. 

A further condition of the NPDES permit is stormwater discharge quality monitoring, 
which is performed by the permittee in addition to other monitoring required under other discharge 
permits. Before receiving their permits, both municipal and industrial permittees must submit 
monitoring data for a number of indicators, including common chemical pollutants, pesticides, and 
heavy metals. Some industrial applicants must also conduct toxicity tests. After a permit has been 
issued, the permittee continues to self-monitor stormwater discharges either semi-annually or 
annually. 
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Typically, an industry's semiannual monitoring includes the following indicators: oil and 
grease, BOD5, COD, total suspended solids, total nitrogen, total phosphorus, pH, and acute whole 
effluent toxicity. Other requirements may differ depending on the industry. For example, the 
metal industry's requirements include cadmium, copper, arsenic, and chromium; land disposal 
units/incinerators also monitor for magnesium, barium, total organic carbon, selenium, and silver. 
Other industries covered by semiannual monitoring are coal pile operators, battery reclaimers, and 
wood treatment Annual monitoring requirements follow the same pattern: some common 
indicators, with others related to the specific problems associated with the industry. Toxicity tests 
are done twice a year on a grab sample of the discharge. 

For municipalities, the self-monitoring indicators usually include total suspended solids, 
total dissolved solids, COD, BOD5, oil and grease, fecal coliform, pH, total nitrogen, nitrates and 
nitrites, dissolved phosphorus, ammonia and organic nitrogen, total phosphorus, arsenic, barium, 
cadmium, copper, and other heavy metals and pesticides. Toxicity tests are required for cities only 
in special cases. 

State implementation of federal stormwater requirements also includes mitigation programs. 
TWC's Urban Surface Runoff Program relies on education and technology transfer, the agency 
distributes its manual "Best Management Practices for the Control of Urban Runoff Water 
Pollution" (Urban BMP manual) to all cities in Texas with populations of more than 5,000. TWC 
is also working with local entities to develop demonstration projects that address urban surface 
runoff. Among the BMPs to be funded as demonstration projects are extended detention ponds, 
wet ponds, infiltration trenches, infiltration basins, porous pavement, water quality inlets, 
vegetative practices, nonvegetative practices, and nonstructural controls. Other TWC educational 
and outreach programs include a quarterly newsletter, a video library, radio public service 
announcements, and citizen monitoring.5 

Conclusion 

The success of the NPDES program in enhancing the quality of the nation's waters by 
regulating point sources led Congress to focus on nonpoint sources of pollution. Perhaps it should 
not be surprising that legislators adopted essentially the same technique that had been so effective 
before, in essence transforming a nonpoint source into a point source by requiring cities to obtain 
an NPDES point source discharge permit for stormwater. They did this even though stormwater 
pollution results mostly from nonpoint sources. Legislation and regulations drawn in this way are 
perhaps the only means for achieving some kind of centralized control over a problem whose very 
name suggests its widely dispersed origins. 

Cities find the stormwater runoff program to be resource-intensive. In many cases, 
municipal funds are being diverted from other programs to achieve compliance. In addition to 
bearing the costs associated with a point source discharge (permit, inspections, monitoring, self
reporting data), many cities find they must construct new water treatment facilities. These high 
costs have important implications for the implementation of SB 818 as well as other environmental 
programs: the data collection and other requirements of SB 818 are often regarded by cities as less 
important than the NPS program. Indeed, as we shall see, SB 818 activities are often delegated to 
those municipal units that are already focused on stormwater programs, perhaps to the detriment of 
data collection and public participation. 

One purpose of watershed management is to encourage and allow development of 
environmental protection programs suited to the needs of the watershed. The federal stormwater 
regulations leave little room for such flexibility, assuming that urban NPS is an important 
component of water pollution everywhere. (This assumption may be contradicted in Texas at least 
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by the fact that NPS was ranked only ninth among water quality problems found by the river 
authorities during their initial watershed assessments under SB 818.) The resources absorbed in 
meeting the stormwater requirements may prevent cities, especially small cities, from undertaking 
other activities with a higher benefit-cost ratio. For example, we will see that some cities would 
like to clean up illegal dump sites located at the edge of water bodies. In addition, the focus on 
urban runoff is inappropriate or irrelevant in many areas, including some of the watersheds we 
visited where agricultural runoff is the primary source of NPS. 

Another approach to NPS reduction that is in the early phase of development calls for 
creating incentives for individuals not to pollute, or at least for a combination of regulations and 
incentives. Since nonpoint source pollution is by definition dispersed in its origin, only 
individuals who create it can prevent its creation. Cities can require construction projects to 
prevent runoff and can give contractors technical assistance in creating barriers to such runoff. 
Governments can establish motor oil recycling programs, household haz.ardous waste collection 
programs, and other mechanisms for reducing the cost of preventing nonpoint source pollution. 
Crop support payments to farmers can be predicated on adoption of measures to limit runoff. 
Citizens can be provided with information about the cost of building new treatment facilities that 
might not be needed if they would stop pouring used motor oil down sewers or allowing lawn care 
services to spray fertilizers and pesticides in the rainy season. Some federal support is available 
for these kinds of activities, although they may supplement, not replace, stormwater treatment 

The federal clean water regulatory regime provides the framework within which Texas and 
other states must work. Having examined some critical components of the federal framework, we 
can tum to laws and agencies at the state level that play a role in overseeing water quality and 
quantity. 

State Legislation and Regulatory Agencies 

Although the Texas Water Commission and the Texas Water Development Board are the 
primary agencies involved with water resource management, responsibility and authority for 
various aspects of water resources are spread among numerous state agencies, of which the 
following are most important: the Texas Parks and Wildlife Department, the General Land Office, 
the Railroad Commission, the Department of Agriculture, and the State Soil and Water 
Conservation Board. 

In September 1993, TWC will be consolidated with several other agencies under the Texas 
Natural Resources Conservation Commission (fNRCC). The Texas Department of Health's 
municipal solid waste and drinking water hygiene programs were transferred to the Water 
Commission in March 1992. The Water Well Drillers Board and the Board of Irrigators merged 
with TWC in September 1992, and the Texas Air Control Board will merge into TNRCC in 
September 1993. 

Although these state agencies play an important role, local and regional governments plan 
and implement projects for water supply, wastewater treatment, flood control, irrigation, and 
navigation-that is, the vast majority of water-related projects in Texas. State law mandates that 
authority, responsibility, and decision-making should reside at the lowest level of government 
possible. As a result, over 1,300 general and special law districts and thousands of investor
owned utilities and water supply corporations provide a broad array of services related to water 
resource management. Districts may be created by the legislature, TWC, or county commissioners 
courts. 
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In Texas's history, major delegations of authority to regulate water resources from the local 
bodies to state entities happened only twice. In the first instance, the Legislature required large 
diverters of water to obtain a state permit for its use. The second delegation gave appropriate state 
agencies the authority to regulate water quality. Although the state encourages, and in some cases, 
requires lower levels of government to conserve water and regionalize facilities, local planners are 
free to chart their own course within the regulatory constraints cited above. This section reviews 
the powers and programs of state agencies; local bodies are considered in the following section. 

Texas Water Commission (TWC) 

1WC sets water quality standards to prevent degradation of the state's waters and to 
comply v.rith the CW A. The standards include parameters for radioactivity, nutrients (such as 
nitrogen and phosphorous), aesthetics (such as taste, odor, floating debris, and settleable solids), 
salinity, bacteria, and dissolved oxygen. The regulations also set out specific parameters for toxic 
materials that threaten water quality, including chromium, lead, arsenic, PCBs, and toxaphene, for 
which adequate toxicity information is available. The criteria differ for different categories of 
water, including recreational waters, domestic water supply sources, and waters supporting aquatic 
life such as oyster waters in Galveston Bay. 

1WC has established a three-tier anti degradation policy to protect the state's waters. The 
first tier maintains and protects the existing uses of a body of water. The second tier protects water 
quality in waters that exceed the typical range of fishable/swimmable criteria. The third tier 
provides special protection to high quality waters that are designated Outstanding National 
Resource Waters (ONRWs). As noted in chapter 2, permits are the essential tool for maintaining 
water quality. 

1WC issues two types of permits: wastewater discharge permits, valid for five years, and 
permits for subsurface disposal, evaporation and/or irrigation ("no-discharge permits"), valid for 
ten years. All applications for permits and orders for domestic wastewater treatment plants are 
reviewed by the Application Team. The Municipal Permit Team (MPT) prepares draft permits for 
publicly owned treatment works (P01Ws), privately owned domestic treatment facilities (PODs), 
water treatment facilities and confined animal feeding operations. MPT also reviews waste 
management plans for concentrated animal-feeding operations, for which a permit is not required. 
The Industrial Permit Team (IPT) reviews and evaluates industrial wastewater permit applications, 
and it also develops draft permits. IPT issues about 200 permits per year. 

Not every applicant receives a permit. In 1991, there were 657 applications to the 
Municipal Permit Team and 279 applications to the Industrial Permit Team. Only 583 permits were 
issued. Data for each permit are maintained in computerized data base. Table 3-1 shows the 
permits effective in 1991. 

In order to ensure compliance with permit limits, permittees are required to submit monthly 
effluent reports summarizing their compliance with effluent limits based on self-monitoring 
performed once a week. Biomonitoring is required to monitor effluent toxicity for all major and 
significant minor industrial facilities. If biomonitoring tests fail, the permittee must conduct a 
toxicity test and identify compounds. To ensure validity of data self-reported by permittees, their 
laboratory procedures are reviewed by Field Operations Division. Commercial laboratories are 
evaluated approximately every eighteen months. 
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Table 3-1 

Water Quality Permits Effective in Texas in 1991 

Municipal Permits: 
Domestic Discharge Permits 
Water Treatment Plant Permits 
Domestic No-Discharge Permits. 
Confined Animal Feeding Operations Permits, No Discharge 
Confined Animal Feeding Operations Permits, Discharge. 
Total 

Industrial Permits: 
Major Permits 
Minor Permits 
No-Discharge Permits 
Total 

2198 
41 

304 
466 

3 
3012 

229 
547 
176 

952 

Source: Texas Water Commission, The State of Texas Water Quality 
Inventory (11th ed. LP 92-16), August 1992, p. 150 

These monthly reports are used to identify permittees substantially noncompliant with TWC 
permit rules regarding allowable effluent discharges. If these rules are violated, certain actions 
must be initiated by the permit holder. Actions against violators include warning letters, 
conferences, or referral to the central office for formal enforcement action. TWC's inspections are 
performed at each facility once a year or when a specific complaint is made. 6 

Water Quantity and Water Rights 

The quality of water is only one issue addressed by government. Water quantity is, if 
anything, even more important to many people. In Texas, the state owns surface water but may 
allocate it in the public interest, while groundwater "belongs to the owner of the land above it and 
may be used or sold as private property." 7 

Water rights in Texas were originally determined according to English common law and the 
riparian doctrine. At first, the owner of land adjacent to a natural watercourse had private rights 
over the water flowing by his land. Over time, the doctrine of prior appropriations of water rights 
was incorporated into Texas water law to suit Texas's more arid climate. Under prior 
appropriation, the party who first puts a source of surface water to beneficial use obtains a right to 
use that water. Similarly, disuse ends a party's right to that portion of water. According to Section 
11.027 of the Texas Water Code, "As between appropriators, the first in time is the first in right." 
The doctrine requires continued use to maintain a water right and may be best stated as "use it or 
lose it." Currently, a water right lapses after ten years of nonuse. 

Prior appropriation applies to "beneficial uses" of water. The 1931 Wagstaff Act 
established a priority ranking of beneficial uses of surface water (Tx. Water Code 11.024): 

1. Domestic and municipal 5. Hydroelectric 
2. Industrial 6. Navigation 
3. Irrigation 7. Recreation and Pleasure 
4. Mining 8. Other Beneficial Uses 
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In 1985 the Texas Legislature amended the Wagstaff Act, substituting "Bays and Estuaries" in the 
eighth category in place of "other beneficial uses." 

Conflicts that developed between the riparian system and the prior appropriations system 
were settled by the 1967 Texas Water Rights Adjudication Act, which merged the two. The act 
required that any person claiming a riparian water right after 1969 file a claim for the right with 
1WC. If a permit was granted, it had the effect of consolidating riparian rights under the prior 
appropriation doctrine. Since 1969, any person who wants to acquire a water right must receive a 
permit from 1WC. The result of the permitting process is a water right that entitles the owner to an 
amount of water determined by the permit 

In sum, Texas water law vests strong rights in those who already are using the water. The 
priority of beneficial uses puts virtually all human uses (domestic, agriculture, energy, and 
pleasure) above maintaining the habitat or protecting the environment. 

Water rights permits are issued in much the same way as water quality permits. Applicants 
supply information about the source of the proposed water use; the amount and purpose of 
diversion and use; the rate and method of diversion; the location of the diversion point, reservoir, 
or dam; how much water will be returned; and a conservation plan. The application is processed 
by the Water Rights Team in the Division of Watershed Management, Office of Water Resource 
Management of 1WC. Within ten days, the Water Rights Team must file the permit application 
with TWC's chief clerk, who gives notice on behalf of the permit applicant, who has an obligation 
to notify them, to all downstream and upstream water diverters. 

Several different units of TWC, including Environmental Systems, Water Availability, 
Hydrology, Conservation, and Dam Safety (if necessary), review the permit. The permit is also 
sent to the Coastal Studies Group of the Texas Parks and Wildlife Department, which may 
comment on the permit's effect on bays and estuaries. Eventually, TWC's commissioners vote to 
issue, deny, or alter the permit. In 1991, TWC issued about two hundred water rights permits, 
including amendments. 

The Environmental Systems Team, which was part of the water rights program until 
TWC's winter 1992 reorganization, assesses permit applications for their effects on the amount 
and quality of water reaching bays and estuaries, an important issue relating to watershed 
management Section 11.147 of the Texas Water Code spells out the conditions for determining the 
effects of the permit on freshwater inflows. 1WC must consider, among other factors, the 
following: (1) the need for periodic inflows to supply nutrients and maintain salinity levels 
necessary for preserving the bay; (2) the ecology and productivity of the bay; (3) expected effects 
on the public welfare of a failure to include in the permit all or some of the conditions needed to 
maintain beneficial inflows into the affected bay or estuary; (4) the amount and proposed use of 
water requested by the applicant; (5) the expected effects on the public welfare of the failure to 
issue all or part of the permit being considered; and (6) the priority order of beneficial uses. 

Because no regulations have been promulgated to implement Section 11.147, the 
Environmental Systems Team operates directly from the mandate in the Water Code. Maintenance 
of freshwater inflow to bays and estuaries is being effected through studies, especially computer 
models of freshwater inflow which are also mandated in the law. The computer models of 
freshwater inflow on bays and estuaries are very complex and large, requiring as much as seven 
hundred hours to run on TWC's computer. 

Enforcement of existing permits is based largely on the annual reports of water use that 
water rights holders must submit. These self-reporting forms require information detailing 
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amounts of surface water used. However, a powerful incentive to report use inaccurately is built 
into the system because nonuse of a water right for ten or more years results in the loss of that 
right. Currently, there is no means of ensuring that permittees report accurately, and no 
requirement to assess whether water treatment equipment or irrigation or other equipment is 
functioning efficiently. Therefore, users who do not divert their full entitlement still have an 
incentive to report that they are using all the water. This creates another source of uncertainty in 
data about watersheds. 

Regulating Groundwater Quality 

In Texas, about 61 percent of all water used for domestic, municipal, industrial and 
agricultural purposes is groundwater. While lawmakers may wish it otherwise, surface water and 
groundwater must both be considered in order to achieve sensible management of the state's water 
resources, as they are part of the same cycle. Rain water in west Texas seeps into the ground, 
collecting in and moving through an aquifer, and may emerge later as surface water via an artesian 
spring or man-made well. After flowing downstream, surface water may then recharge a different 
aquifer, repeating the cycle. However, a number of factors surrounding groundwater combine to 
make its regulation extremely difficult 

Law Governing Groundwater Use. In Texas common law, ownership of groundwater is 
vested in the owner of the land above it. 8 As long as the owner does not withdraw groundwater 
with the malicious intent to injure a neighbor or negligently cause subsidence of a neighbor's land 
by overdrawing water, he may use an unrestricted amount of groundwater in whatever way he 
sees fit. This is known as "the rule of capture." This common law doctrine is reinforced by the 
Texas Water Code§§ 11.001, 26.002, and 52.002, which recognize the private ownership of 
groundwater. 

The rule of capture provides an incentive for individual owners of land above a 
groundwater aquifer to withdraw as much water as quickly as possible, before other owners pump 
the aquifer dry. Also, since ownership of a single source of groundwater may be divided among 
several landowners, no one landowner has the ability to restrict the use of the groundwater by 
other landowners. 

Groundwater Management in Texas. Texas lacks a comprehensive system to manage and 
protect groundwater. The hurdles of ninety years of legal precedent in Texas have been sufficient 
to prevent implementation of any such management system. 

Since 1940, TWC has been charged with management of all surf ace and groundwater in the 
state. The legislature directs TWC to "make and enforce rules and regulations for protecting, 
preserving and distributing underground, subterranean, and percolating water ... "9 Despite this 
rather broad statutory power, TWC has historically preferred to delegate groundwater management 
to local agencies, an action supported by the legislature. 

The state's conglomeration of regional and local water management agencies do not lend 
themselves to comprehensive groundwater management. The recharge zones of the state's aquifers 
are intertwined with major river basins. The Brazos River, for example, flows over sections of six 
of the state's seven major aquifers. This makes groundwater management by a river authority 
impractical, if not utterly unworkable. For the 1992 water quality assessments under SB 818, 
TWC instructed river authorities to focus on surface water, based on the agency's interpretation of 
the law.10 In some of the reports, groundwater is discussed briefly, mainly to identify areas 
within the river authority's jurisdiction where groundwater is a concern, and to note that, in many 
areas, groundwater is the sole source of drinking water. 
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To provide for local regulation of groundwater, the Underground Water District Act was 
passed in 1949, allowing the creation of mini-agencies to assist TWC in the management and 
protection of underground water. This act, now §52 of the Water Code, suggests the following 
general duties for an underground water district: cooperate with licensing authorities, conduct 
geological investigations, monitor water quality, and maintain maps of recharge and transition 
zones and pertinent nearby activities.11 In 1986, this section was amended to allow TWC to 
designate "critical groundwater areas" that are expected to have severe groundwater problems or 
shortages in the future as a result of groundwater withdrawal or contamination. These areas are 
urged to cooperate in forming new underground water districts. Parts or all of the Ogallala, 
Edwards-Trinity, Upper Edwards, and Gulf Coast Aquifers have been designated as critical areas 
byTWC. 

One federal law that we have not yet mentioned has taken on some importance in the 
context of groundwater management in Texas, especially in two battles concerning water 
withdrawals from the Edwards Aquifer. In order to obtain a basis for regulating water use by 
individuals, several groups filed suit in federal district court suggesting that unregulated use was 
imperiling the habitats of certain water creatures. Using the Federal Endangered Species Act as the 
basis for their suit, the groups argued that large, unregulated withdrawals of aquifer water could 
cause to dry up some springs which are the home of various listed species. Since the law prohibits 
actions that harm endangered or threatened species, some authority would have to be found to limit 
water withdrawals. 

A second federal law, the Resource Conservation and Recovery Act (RCRA), provides 
standards for disposal of municipal and hazardous waste, focusing especially on measures to 
prevent leaks from waste disposal sites to groundwater. These two laws may provide TWC with 
means for protecting groundwater more systematically than heretofore. However, any action that 
concerns water use will surely be contested in all possible forums. 

Texas Water Development Board (TWDB) 

TWDB is responsible for administering federal and state water finance programs. 
Additionally, the board updates the state water plan which analyzes long-term water needs and 
corresponding availability of water resources for Texas. The water plan also includes 
recommended priority action required to meet the state's needs. TWDB provides a source of loans 
for wastewater treatment, water, supply, flood control, and regional water and wastewater 
facilities. 12 

The agency administers several funds that provide loans and grants for water-related 
projects. Loans are made for the purchase, construction, or improvement of water/wastewater and 
municipal and solid waste facilities, as well as for nonpoint source pollution and flood control.13 

In 1992, the board assisted 71 communities with needed water and wastewater construction by 
providing $243 million through its various financing programs.14 Since 1987, the agency has 
financed 137 projects with $584 million for construction, expansion, or improvement of sewage 
treatment and collection facilities and nonpoint source pollution control projects.15 Money is also 
available for agricultural water conservation programs that provide for equipment, technical 
assistance, education, and research (for areas such as brush control, desalination and water 
efficient crops).16 

The agency collects and analyzes data on Texas bays and estuaries to assess the effects of 
freshwater inflows. This data is used to determine instream flow requirements for water 
development projects. The Board plans and forecasts the state's water needs for the next fifty 
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years. Considerations are made for quantity and quality of both surf ace and ground water, as well 
as for socioeconomic, geological, meteorological, and biological conditions.17 

General Land Office (GLO) 

The GLO is responsible for management and use of state-owned public lands. The several 
major divisions of GLO oversee a wide variety of programs involving Texas lands. Programs 
range from mineral leasing and development to recycling to coastal management. 18 

The GLO operates two programs related to watershed management: (1) Oil Spill Prevention 
and Response and (2) Coastal Management. The 72nd Texas Legislature designated the Land 
Office as the lead agency to handle oil spills. Since March 1991, the agency has responded to over 
1,200 spills involving 450,000 gallons of oil. 19 To improve oil spill prevention, the Land Office 
conducts regular audits of oil industry response plans and inspects spill response equipment.20 

The 72nd Legislature also directed the agency to develop a Coastal Management Program.21 

The goals include the protection, preservation, and restoration of coastal resources. These include 
coastal waters, wetlands, floodplains, estuaries, beaches, dunes, barrier islands, historic areas, 
and fish and wildlife and their habitats.22 The first step has been the creation of the Coastal 
Coordination Council (CCC), which consists of the GLO commissioner as its chair, the Texas 
attorney general, the chairmen of the Texas Parks and Wildlife Department and of the Texas Water 
Commission, a member of the Railroad Commission, plus two gubernatorial appointees (one city 
or county elected official and one resident from the coastal area). The council has statewide 
authority to protect resources. Once the coastal management program has been adopted, the CCC 
can remand to the issuing agency any permitting or authorizing action that is inconsistent with the 
goals of the plan.23 The council is currently in the process of adopting a proposed boundary 
defining the counties to be included in the Texas Coastal Management Program. 

In addition, the GLO organizes semiannual cleanups of Texas beaches and works to 
eliminate off-shore dumping. Through the Adopt-a-Beach program, volunteers have picked up 
more than 2,200 tons of garbage along the Gulf Coast.24 Furthermore, the program has been 
expanded to include the cleanup of sites bordering Texas' lakes and rivers. In fiscal year 1992-
1993, more than 15,000 volunteers collected over 380 tons of trash from the shores of Texas lakes 
and rivers. 25 

Texas Parks and Wildlife Department (TPWD) 

The Texas Parks and Wildlife Department manages fish and wildlife resources. 26 All wild 
animals, fur-bearing animals, and wild fowl in the state are state property, along with fish and 
other aquatic animal life contained in the freshwater rivers, creeks, streams, and lakes or sloughs 
subject to overflow from rivers of other steams within the state. In addition, TPWD regulates the 
taking and conservation of fish, oysters, shrimp, crabs, turtles, terrapins, mussels, lobsters, and 
all other forms of marine life. TPWD also regulates the taking of sand, gravel, marl, mud shell, 
and all other kinds of shell in accordance with the authority vested in the Parks and Wildlife Code. 

TPWD is the state agency with primary responsibility for protecting the state's fish and 
wildlife resources. The department's resource protection activities include the following: 

1. investigating fish kills and any type of pollution that may cause loss of fish or wildlife 
resources, taking necessary action to identify the cause and party responsibility for the 
fish kill or pollution, estimating the monetary value of lost resources, and seeking 
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restoration through presentation of evidence to the agency responsible for permitting or 
through suit in county or district court; 

2. providing recommendations that will protect fish and wildlife resources to local, state, 
and federal agencies that approve, permit, license, or construct developmental projects; 

3. providing information on fish and wildlife resources to any local, state, and federal 
agencies or private organizations that make decisions affecting those resources; and 

4. providing recommendations to the Texas Water Commission on scheduling of in
stream flows and freshwater inflows to Texas estuaries for the management of fish and 
wildlife resources. 

One of the most important resource duties of the TPWD is reviewing water pennits. TWC 
must provide TPWD copies of all permit applications, and TPWD makes recommendations for 
protection of fish and wildlife resources, including permit conditions, mitigation, and schedules of 
instream flows, reservoir releases, and diversion restrictions. TPWD also can request a hearing or 
party status in any hearing on an application for a permit to store, take, or divert water.27 TPWD 
comments on both water rights and water quality permits through its Resource Protection Division. 
The Aquatic Studies Branch reviews water use permits,28 and the Environmental Quality Branch 
reviews water quality permits. 29 

TPWD and GLO, in conjunction, are responsible for developing and adopting a State 
Wetlands Conservation Plan for state-owned coastal wetlands. TWC and other state agencies and 
local governments assist in developing and implementing the plan. TPWD and GLO consult with 
federal agencies in developing and adopting the plan. The plan includes the following elements: 

1. a definition of the term "wetlands" consistent with the Water Code and federal law; 
2. an evaluation of requirements of freshwater inflow to estuaries that affect state-owned 

coastal wetlands; and 
3. many other elements relating to coastal wetlands not within the scope of this study. 

Texas Railroad Commission (RRC) 

The Texas Railroad Commission is a three-member elected body responsible for activities 
related to the exploration, development, and production of oil and natural gas, as well as for other 
activities concerning rail and highway transport and mining.30 The commission has organized its 
activities into twelve districts.31 

Oil and gas exploration, development, and production all generate wastes. The RRC is 
"solely responsible for the control and disposition of waste and the abatement and prevention of 
pollution of surface and subsurface water" as a result of oil and gas activities. These activities 
include drilling of injection water source wells, processing plants, and storage and handling of oil 
and gas. The RRC issues waste discharge permits under the Water Code and the Natural 
Resources Code. These permits are required in addition to the NPDES permit for discharging 
wastes. 32 

The State of Texas has over 150,000 miles of underground pipelines which transport 
flammable, toxic, and corrosive chemicals. Some of these pipelines are located in highly populated 
and commercially developed areas.33 Regulation of pipeline safety is critical to watershed 
protection. Similarly, truck and railroad safety are important for water quality, as Texas continues 
to lead the nation in railroad hazardous materials spills. 34 The commission regulates the 
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underground injection of fluids in oil field operations and the plugging of oil, gas, injection, or salt 
water wells.35 The agency also regulates the surface mining of coal, uranium, and iron ore and the 
subsequent reclamation of the land in order to protect area water.36 

State Soil and Water Conservation Board (SWCB) 

The SWCB was created by the legislature to conserve soil and related resources and 
especially to control and prevent soil erosion in order to protect Texas's natural resources, reduce 
floods, preserve wildlife habitat, prevent impairment of dams and reservoirs, and assist in 
maintaining the navigability of rivers and harbors by reducing soil runoff. It implements the 
constitutional provisions and state laws relating to the conservation and protection of soil 
resources. In 1953, the governor designated the SWCB as the agency responsible for fulfilling the 
state's responsibility under the Watershed Protection and Flood Management Act Under the 
Texas Surface Mining and Reclamation Act, the agency is authorized to comment on all 
applications for strip mining permits received by the Texas Railroad Commission in order to 
minimize soil erosion and ensure adequate reclamation. 

Two hundred and twelve soil and conservation districts are distributed among five state 
regions. The State Soil and Water Conservation Board consists of five members, each elected 
from one of these regions. 37 The board and the directors of the soil and water conservation 
districts have no enforcement authority and rely on voluntary participation in conservation 
programs.38 

The agency tries to achieve its goals through promotion of responsible land management, 
assisting farmers in reducing agricultural and silvacultural pollution and erosion. In addition to 
programs for nonpoint source pollution abatement and brush control, the agency provides technical 
assistance for planning and installing soil and water conservation measures.39 The board plans to 
develop and implement a sampling program to obtain water quality data relative to runoff from 
agricultural land. This data base should help determine the impacts of agriculture and silviculture 
on the state's water quality.40 

Because erosion and agricultural nonpoint source pollution are major problems, SWCB 
activities are important in improving and maintaining water quality. The SWCB would like to see 
its role in watershed management expanded to pollution and water quality assessment. The agency 
feels that by sharing its knowledge about erosion and agricultural pollution it can facilitate and 
enhance assessments of water quality within the watershed.41 SWCB district members sit on local 
watershed management committees along with representatives from the relevant river authority. 

Local Governments and Water Districts 

Water management in Texas is primarily the local responsibility of river authorities, 
municipalities, and special water districts.42 These entities are closest to the practical problems of 
Texas water policy. This section reviews the present powers of these diverse local entities. 

Cities and Counties 

Cities play a vital role in planning and developing water supplies in the state. They 
generally own and operate wells and reservoirs as well as treatment and distribution facilities.43 

Towns, cities, and counties derive their legal mandate to provide and treat water from two 
sources. Under common law, Texas courts have recognized that the equitable provision of water 
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comprises part of a city's police power to maintain "order, health and safety" for residents.44 The 
Texas Local Government Code requires municipalities and counties either to provide and treat 
water for their residents or to contract with other public or private entities to do so.45 

Texas distinguishes between types of municipalities based on the population and method of 
governance. General-law municipalities are unincorporated and may encompass areas less than 
nine square miles, with populations of less than 10,000. Home-rule municipalities are 
incorporated and governed based on a charter, adopted in accordance with the state constitution.46 

All municipalities may regulate water use by their citizens to some degree, but only home-rule 
municipalities may set rates.47 · 

Cities have very broad powers concerning water and water supply. They may build 
reservoirs, wells, dams, and other structures; buy and sell water to whomever they please and for 
any use; asses fines or establish property liens for enforcement; and regulate public water wells and 
pumps, both inside and outside of city boundaries, for firefighting and to prevent waste of water. 
In order to develop its own supply of water, a city may acquire land for the construction and 
operation of water treatment and supply facilities. Capital facilities are generally funded by issuing 
either revenue or municipal bonds; as noted, the Texas Water Development Board maintains 
revolving funds to assist cities in building and maintaining water and wastewater systems. 

Municipalities are required to regulate sewers and plumbing once a system exists. They 
may require property owners to connect to the system and require repairs or alterations to private 
drains, sinks, or privies. Cities may also collect taxes to establish drainage utilities for flood 
control. The funds collected are used for construction of structures for channeling, detaining, and 
storing drainage water.48 Some Texas cities, including Austin and Dallas, regulate and permit 
businesses whose runoff is likely to be polluted because of the nature of the on-site activity. 
Businesses such as automotive repair facilities and gasoline stations may be required to install and 
maintain some type of filter system before connecting with the city storm sewer system.49 

Counties are sometimes given powers similar to municipalities with regard to water supply 
and control, especially in areas short on water supplies or infrastructure. Any county may take 
land by condemnation for flood control and drainage, but only Matagorda County is authorized to 
operate water supply or sewage systems. In 1991, a provision was added to the Local 
Government Code allowing all counties to acquire land inside county lines for obtaining surface 
water supplies. Additionally, § 430 provides that any county (or city) located on the U.S. -
Mexican border may contract with a Mexican border municipality for purchase or sale of water 
supplies or water rights, subject to approval by TWC and the International Boundary Commission 
of the U.S. and Mexico. 

La.nd Use Regulation 

The quality of water downstream from cities is affected by a variety of factors, including 
the soundness of the upstream sewage and wastewater treatment system and the nature and amount 
of nonpoint source runoff. The extent to which cities have new obligations to regulate the quality 
of stormwater as a collection of nonpoint sources of pollution was noted above. In cities, primary 
nonpoint sources include urban pesticide and fertilizer use, soil and other runoff from construction 
sites, and automobile deposits. Urban NPS is thus largely a function of city size and the 
concentration and nature of urban development. 

Land use controls in the form of zoning regulations are the main tool by which local 
governments can affect the environmental impact of growth. Most cities in Texas have traditionally 
been more concerned with economic development than with land use restrictions. Of the Texas 
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cities that have zoning ordinances, most are intended to keep separate such incompatible land uses 
as industry and residences-a measure that improves the quality of life but does not necessarily 
protect the environment. Recent case studies, including a study of the Anacostia watershed near 
Washington, D.C., demonstrate that controlling development of environmentally sensitive areas 
through land use restrictions is cheaper in the long run than repairing environmental damage due to 
unplanned development. 5o 

"Hybrid" Local Governmental Agencies 

Several different types of "hybrid" local agencies also play a role in management or 
regulation of water resources. For example, the Texas Code provides for formulation of Regional 
Planning Commissions among local governments with similar problems, including water supply 
and drainage. The commissions offer a public forum on issues of regional significance, land use, 
and conservation.51 The Houston-Galveston Area Council (H-GAC), an association of 
approximately 150 local governments, is one of 24 regional planning districts designated by the 
governor. Besides being the state-designated solid waste planning agency for the upper Gulf 
Coast Region, H-GAC represents the interests of its member governments, provides a public 
forum on issues ofregional significance, and promotes regional planning and cooperation.52 

Another example, the Harris County Pollution Control Department (HCPCD), is 
responsible for ensuring county-wide compliance with wastewater discharge permits, municipal 
landfill permits, and air emissions permits. The department's staff of 52, including 15 field 
workers, issued over 1,000 permit violation notices in 1990. While HCPCD has no power to 
assess fines to violators, it does pursue criminal and civil suits through the county and district 
attorneys.53 

The Gulf Coast Waste Disposal Authority (GCWDA) was created in 1969 as a general law 
conservation and reclamation district responsible for waste management activities in three counties 
near Galveston Bay. The authority was granted broad regulatory and enforcement powers but has 
chosen not to implement them after residents defeated a bond request GCWDA operates eleven 
municipal wastewater treatment plants and seven water treatment plants serving approximately 
twenty-four districts and cities, including five large regional facilities. The authority also owns and 
operates three industrial wastewater treatment facilities handling liquid waste from more than forty
five plants in the Houston metropolitan area. In addition, GCWDA operates a Class I industrial 
waste disposal facility in Galveston County near Texas City. Finally, it has issued more than $800 
million in bonds to finance pollution control by companies and by the cities of Columbus, 
Galveston, Houston, La Marque, and League City.54 

Water Districts 

Multiple kinds of independent water districts are allowed under Texas law and can be 
created by county commissioners court, city ordinance, the Texas State Legislature or the Texas 
Water Commission. There are more than 30 different types. The districts enjoy the status of 
governmental agencies, carrying out their mandates with whatever means reasonably necessary, 
including issuing bonds and levying taxes. All districts are subject to certain common rules, which 
describe how the districts may be created, who may serve on their boards, and other procedural 
matters. In general, the districts are created by vote of the residents of the proposed district and are 
governed by an elected board. Every district must file an annual audit with the Texas Water 
Commission. 

In all, Texas has over 1000 water utility districts. They generally cover a small area, 
provide a relatively narrow spectrum of services, operate without full-time staff, and are governed 
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by a board of directors.ss These districts exist largely because of the limited ability of local 
governments, particularly county governments, to incur debt and levy taxes for improvements. 
Water districts are able to provide the financial resources necessary for water utility development. 
By far the majority of water districts in Texas are located in the Houston metropolitan area. 

Water districts have an ambiguous status with respect to other state political entities. On the 
one hand, courts have held that water districts cannot exceed their respective mandates: They have 
no discretionary police power to "protect the public good" as municipalities do.s6 On the other 
hand, courts have held that the legislature cannot interfere with the districts' constitutionally 
sanctioned purposes.s7 Further, many of the districts come into existence independent of the 
legislature; the boards of other water districts, city governments, county commissioners' courts, or 
landowners in an area petition the Texas Water Commission to create the districts& Although the 
constitution prohibits the legislature from delegating its own constitutionally defined 
responsibilities to an entity of its own creation or to another branch of government, it also, in an 
apparent contradiction, requires the legislature to create water districts that exercise important 
powers but are not responsible to any other state body. In short, the constitution forces the 
legislature to create independent districts that are autonomous at least with respect to their stated 
goals. Following are general descriptions of a few of the more important types of water districts.s9 

Municipal Utility Districts 

The most common special water district is the Municipal Utility District (MUD), which was 
created by the legislature in 1971. Currently 590 MUDs are registered as financially active 
districts. MUDs provide water, wastewater treatment, flood control, irrigation, navigation and, to 
a limited extent, parks and recreational facilities for residents and utility customers. In addition 
they may provide solid waste disposal and collection, power generation, conservation and fire 
protection. They also are authorized to purchase, construct, own, operate, and maintain all 
facilities and equipment to perform these activities. 

Land developers usually initiate the creation of a MUD. The process includes petitioning 
the city in whose extraterritorial jurisdiction (ETJ) it is to be located, having the proposal reviewed 
by the county, filing it with the Texas Water Commission, holding a hearing concerning the 
proposal, and electing a director. Cities often encourage the creation of MUDs, which they later 
annex, thereby expanding populations, employment possibilities, tax bases, and revenues without 
making large capital outlays to finance infrastructure development.6() However, the city forfeits 
some control in planning for future development after annexation. 

Water Control and Improvement Districts 

A Water Control and Improvement District (WCID) is a general water district that is created 
by petition and election or by an act of the legislature. It has broad authority for the supply and 
storage of water for domestic, commercial and industrial use; for operating sanitary sewage 
systems; and for irrigation, drainage and water quality. A WCID may also improve rivers, creeks, 
and streams to prevent overflow, permit navigation and irrigation, and construct and maintain 
pools, lakes, reservoirs, dams, canals, and waterways. Again, the WCID board may acquire land 
(even by condemnation), equipment, plants, and other resources it needs to accomplish its 
purposes, and it may use any means "calculated to promote public health and welfare" with regard 
to water. Like MUDs, WCIDs may tax and issue bonds. Before 1971, WCIDs were the most 
common and versatile of the water districts. Since the passage of chapter 54 of the Water Code in 
1971, municipal utility districts have become the more popular means of providing water, sewer, 
roads, and utilities for tracts of land. 
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A related form, the Water Improvement District (WID), is usually organized on a county 
basis and primarily furnishes water for irrigation. It may also furnish water for commercial and 
domestic use. 

Levee Improvement Districts 

A Levee Improvement District (LID) is organized to use a system of levees and drainage 
facilities to reclaim lands contiguous to rivers, streams, and creeks. A LID may be created by 
petition of a majority of the land owners in the proposed district or by a county commissioners 
court. Subject to supervision by the 1WDB and with the approval of the voters of the district, a 
LID may also issue bonds and levy taxes or its board of directors may arrange for contributions 
from landowners or other sources. 

Drainage Districts 

A Drainage District is organized to construct canals, drains, ditches, and levees in counties 
threatened by frequent overflow of water. It may enter into contracts with the Bureau of 
Reclamation or other federal agencies to construct improvements. 

Fresh Water Supply Districts 

A Fresh Water Supply District (FWSD) obtains, transports, and distributes fresh water for 
domestic and commercial purposes. An FWSD may collect revenues from the operation of water 
and sewer systems. It may also issue bonds for construction, repair and improvements. 

Underground Water Conservation District 

An Underground Water Conservation District (UWCD) is a multicounty district created to 
provide planning and advice about an underground reservoir. A UWCD may make and enforce 
regulations for conservation and recharge of underground water, acquire land for recharge 
purposes, and prevent waste of underground water. It may also build dams, install pumps, 
survey, plan, and perform research about groundwater. 

Because underground water is so controversial in Texas, the underground water district 
may find itself trying to retain a meaningful role while state and federal agencies are intervening. 
For example, the Edwards Underground Water District, because of Texas laws passed in 1979 and 
1983 and ongoing intervention by federal and state agencies, has been virtually stripped of the 
rulemaking and enforcement powers provided in the Water Code. The Edwards District primarily 
plays an educational, research, and environmental assessment role. 

The Barton Springs/Edwards Aquifer Conservation District, on the other hand, retains an 
active role. Created in 1987, this district deals only with the portion of the aquifer between the 
groundwater divide in Hays County and the Colorado River in Austin. Unlike the Edwards 
District, which relies on ad valorem taxes, the Barton Springs District receives funding from user 
fees of 25 cents per 1,000 gallons of water pumped. The Barton Springs District has real 
rulemaking and enforcement authority, including well permits, pre-drilling test requirement, 
volume restrictions, drought contingency plans, and pollution control. The Barton District also 
plays a public education and information role.61 
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Navigation Districts 

Navigation districts can be created under two provisions of the Texas Constitution for the 
development of deepwater navigation, both inland and coastal. The authority of navigation 
districts varies and depends on the conditions under which the districts are created. 

Irrigation Districts 

An irrigation district is a limited-purpose district, supervised by the TWDB, which delivers 
untreated water for irrigation. Although an irrigation district may provide drainage, it may not treat 
or deliver water for domestic use or operate sewage facilities. Irrigation districts may contract to 
deliver untreated water to political subdivisions and water supply corporations. It may also tax all 
the property owners in the district to pay for part of the costs. 

Multiple District Projects 

Water districts and municipalities have great latitude under their statutes in how they choose 
to fulfill water-related responsibilities. Municipalities, counties, and any other political subdivision 
may also join together on all kinds of water projects. For example, the Guadalupe County Water 
Control Improvement District (GUADCO), a municipal utility district north of San Antonio, buys 
its water wholesale from a nearby town. In turn, GUADCO allows another municipality to operate 
waste water treatment plants originally built by GUADCO. As a further example, San Antonio and 
the San Antonio River Authority share the waste water treatment responsibilities for the area 
comprising San Antonio. 

River Authorities (RAs) 

Of the thirteen river authorities within Texas, all but three were created by the state 
legislature between 1929 and 1941. Considered resource management institutions, river 
authorities were established to develop, control, and protect water resources at the regional level. 
Recognized as governmental entities, they nevertheless do not receive any direct appropriations 
from the state. Only five RAs have the right to levy taxes, but none currently does. In place of 
taxes, RAs may issue bonds based on the sale of water or electric power.62 They are also free 
from state-imposed tax and debt limitations and, with a few exceptions, from oversight by state 
agencies of their water-related activities. 63 

Because each was created separately by the state legislature, no two river authorities have 
the same powers or set of rules and regulations by which they are guided However, all river 
authorities have several functions in common including water storage, flood control, soil 
conservation, forestation and reforestation, and drainage. The geography of a specific river basin 
determines the shape and scope of each river authority district. Some river authorities sell water 
and allocate water resources; others develop navigation facilities, generate hydroelectric power, or 
develop recreational facilities. 

One area in which state agencies may oversee river authorities concerns water quality. 
Section 31.106 of the Water Code authorizes TWC to supervise the authorities' planning for water 
quality and pollution abatement, and the Code states that river authorities may submit plans to the 
commission. However, the Code is not clear on whether this is a requirement of river authorities 
or an option. Indeed, of all the 1,322 existing districts, only the 35 Underground Water 
Conservation Districts are required to prepare and submit management plans. Even this limited 
provision does not specify the content of the plans nor the commission's role in evaluating them. 
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SB 818 clarified this requirement in pan in the case of river authorities by requiring them to 
conduct water quality assessments of their river basins. 

Another area of limited state oversight concerns water rights. T\VC continues to issue 
permits, even to river authorities, for the right to use water. However, state oversight is limited to 
approvals issued on a project-by-project basis. Review is conducted only after plans are complete, 
and T\VC lacks the authority to deny projects that do not align with state policies such as 
conservation and regionalization. 

This description raises some question about the suitability of river authorities as lead 
agencies for watershed management, the tactic adopted in SB 818. First, they have divergent 
powers and scopes. Some river authorities, like the LCRA, manage just a portion of the river 
basin, while others manage entire basins. Second, despite their broad powers and autonomy, they 
cannot do everything concerning water in their districts: with a few exceptions, groundwater 
management is performed by another entity. Third, because river authorities receive no general 
revenue, they tend to orient their planning and operations around revenue-generating activities. As 
a result, sales of water and electricity may rank higher in their priorities than the pursuit of warer
related policies such as conservation and regionalization. Finally, their very autonomy may create 
a barrier to any efforts to achieve watershed management that on the one hand is tailored to local 
needs and on the other hand meets uniform state standards for data handling, public participation, 
and water management. This issue will be addressed following a description of SB 818 and how it 
has been implemented. 

Local Water Districts and Water Quality Management 

Several river authorities and roughly 1,000 local water districts make the most direct, day
to-day decisions about the use and treatment of water in the state. These local agencies are subject 
to two conflicting models of water management On the one hand, they are relatively autonomous 
entities, operating under basic goals and a set of discretionary powers to achieve them. In creating 
these districts, the Texas Constitution gives control over an important-perhaps the most 
important-resource of economic development to local people who know their own needs and 
capacities. On the other hand, the local districts form the bottom of a hierarchy in which federal 
directives flow from EPA to state agencies such as T\VC and finally to the local level 

The Safe Drinking Water Act offers an illustration of the conflict between these rv.·o 
approaches to water management. Under this "highly prescriptive" law,64 T\VC recently notified 
water districts and river authorities that they would need to stan floodwater programs and assess 
new taxes in order to finance the statewide program on floodwater control under the federal act 
Although one of the statutory purposes of water control and improvement districts is flood control, 
such entities often have other priorities. The effect on MUDs and other water districts is even more 
serious, since few were involved in flood control activities at all. As in the stormwater runoff 
program, federal and state requirements affect the revenue-raising capacities of local districts and 
their project priorities. Other states, such as California, have already told the EPA to administer the 
act itself because resources on the local level were insufficient. 

Although the local water districts resent what they see as increasing federal and sta.te 
intrusion, others interpret the situation quite differently. The multiplicity of local water districts, 
compounded by their diverse powers and duties, makes federal and state oversight vinually 
impossible, so that water districts may not meet standards that other entities must reach. The fact 
that their managers are often nonresidents unfamiliar with the local situation only exacerbates the 
problem, as they may be unaware when small wastewa.ter treatment plants or other facilities are not 
operating properly. The fact that money management is the primary concern of most water district 
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officials further compounds the tendency towards sloppy environmental compliance, according to 
critics of the districts. In short, the very autonomy that gives these districts the flexibility to meet 
local needs also renders them at least partly immune from statewide standards promulgated to 
uphold the public interest in clean, ample water. 

As Texas moves towards watershed management, these concerns become more 
pronounced. How can thousands of autonomous districts be brought into a process that requires 
real commitment to the common solution of common problems? With neither an incentive to join 
nor a punishment for not participating, autonomous districts are likely to keep to themselves. This 
tendency is, again, exacerbated by the overwhelming emphasis in local district management on 
money; that is, on issuing bonds and collecting fees to meet bond payments. Nonresident 
managers, who may be closely in touch with money markets and serve their districts well in this 
respect, do not have the kind of stake in the river or watershed that will incline them to take time to 
serve on basinwide steering committees or provide public comment-two tasks that we will see are 
central to the watershed management process. Just as NPS pollution control will ultimately require 
development of incentives for individuals not to pollute, some means for encouraging participation 
by these districts in public deliberations as well as compliance with water quality and water 
quantity regulations will be essential to making the watershed approach effective. 

Efficacy of the Current Regulatory Framework 

The regulatory framework for water stems from different powers off ederal, state, and local 
governments. Federal regulations are largely concerned with water quality, and they emphasize, 
along with most other federal environmental regulations, command and control. Whether states are 
delegated the water quality program or, as in the case of Texas, they are not, states still assign 
"uses" to water segments and grant permits for discharges based on these uses, the nature of the 
discharge, and maximum daily loads for pollutants. Recent federal law, reflecting the relative 
success of the permitting program in reducing point source pollution, now emphasizes reduction in 
nonpoint source pollution, although its primary focus is on municipal stormwater. 

Current Texas water policy evolved when water was relatively abundant and citizens few: 
the most important task instead was getting water to those who needed it Thus groundwater is 
virtually unregulated, surface water rights are granted according to existing use patterns, and water 
quality regulation rests in part on the assumption that flow is enough to disperse pollution. The 
result today is that Texas lacks both an integrated, structured process for formulating water policy 
and power to coordinate the efforts of the over 1,300 state and local agencies with water resource 
management responsibilities. 65 

Texas, along with many other states, is moving from the era of water development to the 
era of water resource management. To succeed in this transition will require mechanisms to 
integrate the issues of water supply, water quality and environmental concerns with individual 
agency planning processes, as well as mechanisms to establish linkages between planning and 
implementation strategies. For example, the Texas Water Development Board writes a state water 
plan to ensure an adequate future water supply. However, the plan is an advisory document 
without binding authority. · 

Changes are already occurring. A multiagency "consensus water plan" will be developed 
for 1996. Representatives from TWDB, which heretofore wrote the state water plan, are working 
with staff from 1WC and TPWD as well as with many citizen advisors to develop a plan that takes 
environmental as well as human needs into account. When Texas receives approval for its Coastal 
Zone Management Plan under the federal Coastal Zone Management Act, the Coastal Coordination 
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Council will be empowered to disapprove any action by any federal, state, or local entity that is not 
consistent with the plan. Other interagency tasks forces are also at work on a variety of natural 
resource management plans. 

Nevertheless, the barriers to effective water resource planning are enormous. First, the 
many autonomous political subdivisions which have been created to manage various aspects of 
water resources are not accountable for their performance. These entities are effectively without 
oversight because, according to a recent report of the state auditor, Texas has determined that it is 
too costly and that the resources necessary to meet municipal, industrial, agricultural and 
environmental needs are too scarce. (i6 

Second, Texas has limited ability to regulate surface water use. Water rights holders do not 
pay for water and have little incentive to conserve it Environmental concerns are last on the list of 
water uses; in a drought, human needs come first. No mechanism is in place for determining 
whether irrigation, which consumes nearly two-thirds of all water in the state, is contributing to 
salinization or even whether it has a positive benefit-cost ratio; similarly, erosion and sedimentation 
problems caused by dams are not taken into account in a system where human uses always come 
first. 

Third, Texas is one of the few remaining western states where management of groundwater 
resources is left to individual property owners.67 With only a few exceptions, groundwater is 
subject to the "rule of capture," which permits any landowner the right of unlimited appropriation, 
regardless of the impact on adjacent property owners or other water users. 

The aquifers that provide more than half of all water used in the state underlie 
approximately 80 percent of Texas. Only 43 percent of the State's major aquifers and 22 percent 
of the minor aquifers are managed by underground water districts. Those districts lack adequate 
authority or funds. Again, different districts have different powers; some districts are created 
without the ability to regulate well spacing or production or to levy ad valorem taxes to finance 
operations. · 

Nevertheless, the areas in Texas not covered by underground water districts have even 
more difficulty alleviating groundwater shortages. Subchapter C of Chapter 52 of the Water Code 
establishes a process to identify areas of the state that are experiencing, or can be expected to 
experience, critical underground water problems. The state can designate a critical area and call for 
an election to establish an underground water district. Political sulxlivisions within a critical area 
that fail to create an underground water district are ineligible for state assistance from TWDB, 
Unfortunately, under Texas law TWC cannot step in and manage these groundwater resources. As 
a result, areas without an underground water district may be completely unmanaged, even when 
groundwater is running out. 

Fourth, the different regulatory regimes for surface water and groundwater make integrated 
planning almost impossible, and the lack of sanctions or incentives makes enforcement of such 
plans as do exist almost meaningless. In other states, water charges, metering water use, and 
incentives provided through the tax system all contribute to the effectiveness of water planning. 
The State Auditor's report on water management also argues that Texas law inhibits development 
of innovative methods to extend existing supplies of water through conservation, joint management 
of ground and surface water, and water marketing.68 Although conservation is a key element of an 
adequate future supply of water, the mechanisms in place to encourage or require conservation are 
limited. Implementation of joint management practices can increase yields by 20 percent, but the 
current institutional and legal barriers hinder such practices. 
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Finally, the sheer size and diversity of Texas's water resources contribute to an unusually 
high cost for collecting and using data about water, including physical water quality characteristics, 
biomonitoring, reliable flow data, and many other kinds of information that contribute to effective 
water management. The lack of data on ground and surface water appropriation makes evaluation 
of conservation efforts difficult Policies made in the absence of sound data are unlikely to be the 
best policies, and they are unlikely to be effective. 

These problems are built into a system that has evolved, albeit slowly, over a century and a 
half. It is not reasonable to expect that change will occur overnight; nor is it likely that the entire 
system will be revamped at once. Nevertheless, watershed management does offer a way of 
overcoming some of the inadequacies of the present system, at least by creating usable data, by 
getting all water users to meet with each other, by encouraging people to consider both surface and 
ground water resources together, and, in its fullest implementation, by eliciting a workable 
management plan. The following two chapters consider whether Texas's version of watershed 
management has or even might succeed in overcoming some of the problems here identified with 
the present regulatory framework. 
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Chapter 4. SB 818 and Watershed Management 

Almost twenty years before passage of SB 818, the federal Clean Water Act of 1972 called 
for watershed management. However, neither the state of knowledge nor the institutional 
arrangements of the time could sustain such a difficult approach. Ecological science was in its 
infancy and tests for all but the most common pollutants were just being developed. How to 
implement watershed-wide water quality control was almost impossible even to imagine. 
Environmental regulation was relatively new, and neither federal nor state environmental agencies 
had the experience or the strength to take on the task of overseeing entire regions. Industry's 
attitude towards water quality regulation was generally more hostile than it is now, and the EPA 
had little experience working with state governments, much less sub-state regional governments or 
institutions. 

In light of these difficulties, regulators not surprisingly turned to the permit-by-permit 
approach to point source pollution described in the previous chapter that still characterizes much 
water quality regulation. All along, however, most thoughtful observers recognized that a time 
would come when it would be technically and politically feasible to return to the original idea of 
considering water quality in an entire watershed. That time has apparently now arrived. EPA has 
made watershed management part of its priority program, along with reduction of nonpoint source 
pollution, and several states are implementing various forms of watershed management. 

Regulation in larger regions requires both a reasonable understanding of the relationships 
among the parts of the ecosystem and public commitment to working with a wide range of groups 
to achieve a common environmental goal. Only now have these two prerequisites begun to be met, 
although in chapter 5 we will see that many gaps still remain. 

The Watershed Approach 

In the United States today, the term ,;watershed" refers to an area in which water, 
sediments, and dissolved materials drain to a common outlet: a point on a stream, a lake, an 
aquifer, or a bay or ocean. Thus watersheds may vary widely in size. For example, in Texas 
more than 30 watersheds are in the City of Austin alone; on the other hand, the watershed of the 
Trinity River, which includes all areas that drain into the river, covers thousands of square miles. 
Members of the project team visited a watershed management project in Annapolis, Maryland, that 
was only a couple of city blocks long. 

However, the watershed approach itself is not affected by the size of the area designated for 
coverage. No matter how big or small the area, the approach rests on the following assumption: 

Most natural events and economic activities affect the quality of water resources 
principally within watershed boundaries. As a result, watersheds constitute the 
most sensible hydrologic unit within which actions should be taken to restore and 
protect water quality.I 

As the EPA describes the watershed approach, it has three main principles: 

1. The watersheds targeted should be those where pollution poses the greatest risk; 
2. All parties with a stake in the watershed should participate in analyzing problems and 

developing solutions; and 
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3. Solutions should draw on a full range of methods and techniques, integrating them in a 
way that is designed to alleviate specific local problems.2 

Properly implemented, then, watershed management has a number of advantages. 

1. It improves efficiency by concentrating resources on watersheds or areas at greatest 
environmental risk. 

2. It increases effectiveness by making use of watershed-specific data and of the latest 
scientific advances in understanding complex relationships within ecosystems. It 
encourages linking upstream uses to downstream effects, allowing solutions to be 
devised for specific causes or problems. 

3. It increases consistency and equitability by focusing on larger areas, encouraging long
term planning, and addressing the worst problems first. It also encourages 
consideration of trade-offs among point and nonpoint pollution sources and of 
allowances for future growth. 3 

4. It fosters public understanding of the effects of people's actions on their water and 
thereby helps make water quality protection and nonpoint source reduction a more 
salient issue. 

5. "It provides the public reasonable assurance that those asked to pay for clean-up will 
also enjoy its benefits"4 by including all actors in a defined, limited affected area 

6. It encourages collaboration among jurisdictions and among competing interest groups 
and focuses on participation and nonadversarial decision making. 

7. Finally, it encourages people to consider water quality and water quantity together. 

As we have seen in chapter 3, in Texas water quality and water quantity are regulated in 
different ways with little regard for their interrelationships. 

To fulfill its promise, watershed management requires much more than previous regulatory 
programs. It is clear that it entails expenditure of considerable resources on nontraditional 
regulatory activities such as promoting public participation and encouraging nonadversarial modes 
of decision making among jurisdictions and groups with conflicting interests. It also rests very 
heavily on good data and an accurate understanding of the complex ways in which water moves 
and acts throughout the entire watershed. Indeed, gathering information by watershed and making 
it available to the public can promote informed public participation. Both public and technical input 
are meaningless, however, if they do not result in a workable plan that is comprehensive in scope; 
furthermore, the social and monetary resources needed to implement the plan must be available. 
Continuing public education is necessary to maintain support for the overall plan and to encourage 
people to take responsibility for their own contributions to pollution. 

In short, real watershed management moves well beyond the kind of command-and-control 
regulation that has characterized the U.S. environmental regulatory regime until now. It continues 
the emphasis on strong science and data that direct regulation has required but adds to it other 
features that place more emphasis on public outreach, education, and involvement The result is 
intended to be a long-term plan rather than a specific standard; evaluation of success rests on basin
v.ride indicators rather than on water quality at the outfall of a particular wastewater generator. 
While the specific standards and enforcement strategies continue to play a role in ensuring that 
regulated entities meet their obligations, more dispersed polluters -such as people undertaking 
daily activities, farmers , construction workers- must be given incentives to limit their pollution. 
Thus true watershed management rests on a combination of regulatory tools and incentives put 
together in a way specific to the problems and concerns of the affected region. 
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This is, in many ways, a truly revolutionary form of environmental protection. When we 
consider implementation of SB 818 in chapter 5, we will see how difficult it is to fulfill these 
requirements. First, however, we will look at the watershed management programs of other states 
as well as the specific provisions of SB 818. 

Other States 

Several important watershed protection projects are already underway, usually at the urging 
of EPA and often with its assistance. EPA has sponsored projects in the Cannan Valley in West 
Virginia, for the Savannah River, and, with several other agencies and an interstate commission, 
on the Merrimack River in New England. In addition to these projects, a few states have begun 
their own programs for watershed or regional water quality management. 

North Carolina 

North Carolina has perhaps the best-known and most fully implemented of state watershed 
management programs. The North Carolina whole-basin approach to water quality management 
calls for coordinating all water quality activities, including permitting, monitoring, modeling, NPS 
assessments, and planning, according to river basin. Water quality and aquatic resources will be 
assessed simultaneously throughout each of the state's seventeen river basins. The whole-basin 
approach is a result in part of EPA's push to get states to establish TMDLs (total maximum daily 
loads), which are more accurately set based on watershed-wide data North Carolina refers to 
TMDLs as the "allocation of assimilative capacity among point and nonpoint sources." Where 
possible this will be represented by basin-specific values based primarily upon water quality 
modeling. The state's long experience with water quality management and the growing 
sophistication of the staff led administrators at the North Carolina Division of Environmental 
Management (NCDEM) to believe that the difficulties of the watershed approach were manageable 
given its potential benefits. 

The primary purpose of the North Carolina approach is water quality protection, but 
economic impacts are also considered. A watershed plan will be developed one river basin at a 
time, thereby making efficient use of agency resources by focusing rather than dispersing them In 
creating a plan, staff will integrate different water quality monitoring and assessment tools, 
focusing especially on contributions from nonpoint sources and interactions between point and 
nonpoint sources. The plan will include a monitoring regime as well as techniques for reducing 
pollution. Permits for point sources are issued on a five-year cycle, with all permits for the basin 
considered at the same time. Thus the plan and existing regulatory procedures are integrated for 
comprehensive management 5 

The NCDEM, in its general long-term management strategy, is promoting innovative 
approaches to encourage water quality protection, such as developing procedures for 

1. "agency banking" of assimilative capacity by the agency to provide for potential future 
growth, 

2. pollution trading among permitted dischargers, or between point and non point sources, 

3. industrial recruitment mapping, providing specific recommendations on the types of 
industry and land development best suited to the basin's long-term water quality goals, 
and 
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4. consolidation of wastewater discharges. 6 

Although considered to be a model, North Carolina's basinwide approach does not take 
groundwater into account. Thus the surf ace water plan is well coordinated, but the relationships 
between surface water and groundwater are ignored, especially nonpoint sources whose primary 
effects fall on groundwater.7 

Massachusetts 

The Massachusetts Deparnnent of Environmental Protection created an Office of Watershed 
Management in May 1993. The office took over of several existing programs including Water 
Quality Monitoring and Assessment, NPDES, Stormwater, Nonpoint Source, and Water 
Management Creating the office is to further Massachusetts's Clean Water Strategy, a key 
element of which is the implementation of basin permitting. The office will gradually move 
towards whole watershed management Two river basin pilot projects currently underway are 
integrating the water resource protection programs. Otherwise, the river basin element of 
Massachusetts' Clean Water Strategy remains in the planning phase.8 

The Massachusetts Clean Water Strategy focuses on integrated water quality management. 
Ground and surface water assessment are coordinated, as is monitoring of water quality and 
quantity together. Massachusetts plans to use Geographical Information Systems (GIS) to evaluate 
the relationship between critical areas and pollution sources and form the basis for creating 
pollution abatement programs specific to the needs of the sources and critical areas. The state 
hopes that industry will use the same GIS so that data can be shared readily . The state has also set 
up centers that help customers and the overall regulated community to access computerized 
information on the suitability of specific land use practices-building a shopping mall, for 
example. The biggest challenge Massachusetts faces is organizational problems.9 

Minnesota 

Minnesota's Comprehensive Watershed Management Initiative resulted from queries to the 
state's resource managers in 1991. Four of eight selected prototype comprehensive watershed 
management projects were begun in March 1993, with the remaining four awaiting funds to begin. 
The projects, situated throughout the state, all address a set of criteria established by the 1991 
study, including comprehensive ecosystem perspectives, citizen participation, effective federal, 
state, local, and citizen partnerships, and long-term planning. A general three-step approach is 
being taken in each of the projects. The first step involves gathering watershed information to 
describe the current conditions, the second step looks to the future to describe the desired condition 
of the watershed, and the third step is the development of a comprehensive watershed management 
plan to be agreed upon by all partners. The "logical" follow-through would be implementation of 
the plans, though this goal specifically has not been adopted by the state.10 

Nebraska 

Nebraska's policy for management of natural resources is embodied in the Soil and Water 
Conservation Strategy, as set forth by the state's Natural Resources Commission. The goals of the 
strategy include conserving soil and water and protecting and enhancing water quality, tree planting 
and GIS information management. The Strategy is a continually evolving endeavor to guide 
programs and practices of state agencies, NRDs and federal counterparts involved with natural 
resources. Twenty-three Natural Resource Districts (NRDs) created along river basin boundaries 
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are responsible for administering conservation programs and addressing local natural resource 
issues in Nebraska. NRDs monitor and manage both surface water and groundwater resources. 
They measure and record groundwater levels, test water quality and monitor rural wells. An 
increasing focus of water pollution controls in Nebraska is nonpoint source agricultural pollution, 
with emphasis on sediment control along with fertilizer/pesticide pollution avoidance and 
abatement 11 

The NRDs have significant authority over groundwater conservation and quality. In 
concert with the Department of Water Resources, NRDs can create Ground Water Control Areas to 
address water quantity problems, and with assistance from the Department of Environmental 
Quality can establish Special Protection Areas to address water quality concerns. These programs 
give NRDs the authority to manage water use to control and maintain aquifer lifespans and 
groundwater quality. NRDs can themselves establish Ground Water Management Areas, although 
NRD authority is greater under the Ground Water Control Areas and Special Protection Areas 
programs.12 

One problem with trying to manage whole watersheds in Nebraska is that some river basins 
originate or terminate outside the state. In partial response to this problem, the state has river basin 
compacts with other states for two of its rivers. The Republican River Compact is an agreement 
between Nebraska, Kansas and Colorado to maintain and manage operations, allocation and 
facilities on the river. This particular agreement does not address water quality issues. However, 
the Blue River Compact between Nebraska and Kansas pertains both to water quality and 
quantity .13 

Conclusion 

Many states can not reasonably adopt the whole-basin approach since, unlike Texas, most 
states do not have entire watersheds within their boundaries. While many states talk about 
comprehensive water quality management, it is in fact very difficult for them to consider a 
watershed in its entirety. The result is that many fragmented subwatershed plans that may or may 
not be coordinated are termed a "watershed plan" when they may continue the present patchwork 
approach. Texas is a leader-perhaps the single leader-in seeking true watershed management by 
looking at complete individual river basins and drainage areas and covering both ground and 
surface water. 

Apart from the problem posed by the size of a watershed and definition of the term itself, 
states clearly are trying various approaches to regional water quality management. Since one of the 
primary purposes of EPA's watershed approach is to develop water quality management practices 
that are specific to a particular region and based on its problems and priorities, the diverse 
approaches just outlined are not only appropriate but directly in accord with the program goal. 

The watershed approach in Texas, embodied in SB 818, is both broader and narrower than 
some of those. The remainder of this chapter discusses the history and provisions of SB 818 and 
assesses the law itself against the overall goals of watershed management; the following chapter 
considers implementation of SB 818. Together, the two chapters attempt to provide answers to a 
series of questions that should be asked of any policy embodied in legislation: What is the 
problem? Does the law address the problem? Could it, if properly carried out, alleviate the 
problem? How has the law been implemented? Do the regulations fulfill the intent of the law? 
Are the regulations enforced or carried out? Are there sufficient resources to achieve the intent of 
the law? Has it begun to remedy the problem? As it is, we can provide only a very preliminary 
answer to that question. 
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Passage and Provisions of SB 818 

The Lower Colorado River Authority (LCRA) and the Texas Water Commission played 
primary roles in initiating, drafting, and redrafting SB 818. Among those entities that helped to 
modify the bill along the way to passage were the General Land Office, the Texas Parks and 
Wildlife Department, the Texas State Soil and Conservation Board, the Texas Municipal League, 
and Texas river authorities. Senator Gonzalo Barrientos carried the legislation in the Texas Senate 
and Representative Robert Saunders carried it in the Texas House of Representatives. 14 

SB 818 reflects the national trend, in which concern about nonpoint source pollution 
inevitably leads to interest in regional water quality management of some kind HB 1419, the 
companion bill to S.B. 818 in the Texas House of Representatives, initially focused especially on 
nonpoint source pollution and required river authorities to conduct basin-wide studies of it Later 
versions incorporated this separate focus on nonpoint source into the general requirement that river 
authorities conduct regional assessments of water quality, including NFS. 15 

However, the focus on NFS took on additional importance in the Texas context. 
Originally, the bill was intended to delegate power from TWC to river authorities, who were to 
take an enforcement role in cleaning up nonpoint source pollution on the local level. That is, if 
basin-wide steering committees found that another entity was polluting, the statute would enable 
the river authority to tell the other entity to change its practices. As noted in chapter 3, nonpoint 
source pollution created a regulatory paradox, since a centralized state agency was required to 
control a problem that by definition is highly dispersed in origin. River authorities are much closer 
to their constituents than the TWC, and proponents believed that they might succeed in reducing 
the problem of NFS. 

The enforcement provisions were deleted for several reasons. First, none of the enabling 
statutes for river authorities contains enforcement provisions. Second, river authorities and other 
water-related entities are parallel in the Water Code, raising questions about the legality and 
effectiveness of making river authorities responsible for enforcement. Third, most river authorities 
make their money selling water and wastewater services. They were reluctant to alienate their 
customers. Fourth, for the same reason, many river authorities perceived such enforcement power 
as a conflict of interest, since they would continue to provide wastewater services while regulating 
their competitors' discharges.16 Note that LCRA, which played an active role in sponsoring the 
bill, did not face the latter two problems since it is not significantly involved in wastewater 
treatment. Memoranda from the time when the bill was being revised indicate that municipalities 
and other entities also complained that placing enforcement power in river authorities would add a 
third level of water quality regulation to the existing state and federal powers. 11 

Once the enforcement provisions were removed, the bill began to emphasize assessment, 
and nonpoint source pollution was included in the category of subjects about which additional data 
would be useful to the TWC. Although the enforcement issue gave Texas's debate a different 
focus, in the end the law reflected the close tie found nationally between NFS and the watershed 
approach. 

The major provisions of SB 818 are as follows: 

1. Regional assessments of water quality by watershed. River authorities are to conduct 
basin-wide assessments under the supervision of TWC. In watersheds where no river 
authority exists that can perform the study, TWC will conduct the study itself. If two 
river authorities are in a basin, they must cooperate on the assessment; municipalities in 
the watershed are to cooperate in providing necessary information to assess the 
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the watershed are to cooperate in providing necessary information to assess the 
watershed's condition. To conduct the studies, river authorities also are required to 
organize basin-wide steering committees that will help to assess water quality and 
contributing problems. The basin-wide assessments must cover a range of topics, 
including wastewater discharges, nonpoint source pollution, nutrient loading, toxic 
materials, the biological health of aquatic life, public education and involvement in 
water quality issues, local and regional pollution prevention efforts, and "other factors 
that affect water quality within the watershed." Final studies are due to the Governor 
and TWC on October first of each even-numbered year. TWC then must submit a 
composite report to several officials on December 1. 

2. Authority for regional water quality management. The law gives TWC responsibility 
for implementing regional water quality management, including the power to coordinate 
river authority and local government responsibilities. This provision was included in 
response to concerns about the earlier version which would have vested river 
authorities with power to enforce nonpoint source regulations. 

3. Watershed permitting. When possible, TWC should require discharge permits in the 
same watershed to expire on the same date so that the evaluation of permit renewal will 
take into account the cumulative pollution level in the watershed. This provision 
implements the idea of watershed-wide water quality management and starts to 
overcome the difficulties posed by the old regulation of point sources on a case-by-case 
basis. 

4. New basis for water quality standards. TWC must consider nonpoint source pollution, 
toxic materials, and nutrient loading in developing water quality standards; that is, 
TWC must make use of the all the new information gathered from the assessments in 
order to improve water quality. 

5. Funding. TWC is to recover the costs of administering water quality programs from all 
water users and wastewater permit holders. One of the most contentious issues in 
passing the bill was who would pay fees; while municipal water utilities and other 
wastewater permit holders pay, farmers and other water users do not. To cover the 
costs of performing the assessments, the funds collected from fees are dispersed to 
river authorities, who continue to worry that the disbursements will not cover their true 
costs, especially as the assessments become more complex. Funding is discussed in 
more detail in chapter 5. 

In addition, the Texas Water Development Board is directed to condition its financial 
assistance to municipalities with populations of 5,000 or more on the development of 
local programs to control nonpoint source pollution-another indication that regional 
water quality management is the logical next step after nonpoint source pollution 
becomes a major concern. The agency is directed also to give priority to river 
authorities who will use its research and planning funds to do regional water quality 
assessments. 

6. Solid and hazardous wastes. SB 818 encourages, but does not require, river 
authorities and local governments to manage solid waste and promote programs for 
collection and disposal of substances which may be hazardous to state water. This 
"encouragement without a requirement" is the product of compromise: the LCRA board 
did not want any requirements that river authorities get into solid waste management, 
while cities like Austin wanted to remain free to pass their own ordinances more 
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stringent than the least common denominator they feared would evolve from statewide 
regulation. 18 

Together, these provisions mandate comprehensive assessments of water quality within 
watersheds and lay the basis for managing water quality in the same large areas. As noted, other 
states have often found it difficult to define watershed in a useful way. Texas, perhaps lucky that it 
is large enough to encompass fully several major watersheds, did not find this to be so difficult. 
However, the complex institutional framework for managing and distributing water in Texas did 
create problems for legislators, since watershed management cannot succeed if scores of small 
independent water districts remain outside the assessment and management systems. 

Thus SB 818 includes in the definition of a "river authority" not only the entities commonly 
called river authorities but also those special purpose districts described in chapter 3. This 
expansive definition, which could perhaps provide the basis for other participants in the water 
quality assessment process, included even more entities in earlier drafts: soil and water 
conservation districts were also defined as potential "river authorities" for the purpose of SB 818's 
regional assessment process. However, the Texas State Soil and Water Conservation Board 
argued against this provision, and it appears that agriculturalists' support of the bill may have been 
conditioned on the deletion.19 

Assessing SB 818 as Watershed Management 

The first part of this chapter inferred that, despite differences among definitions, watershed 
management has three major elements: 

1. Acquiring good data and an accurate understanding of the complex ways in which 
water moves and acts throughout the entire watershed; 

2. Promoting public participation and encouraging nonadversarial modes of decision 
making among jurisdictions and groups with conflicting interests; and 

3. Developing regional consensus-based plans that take into account surface water and 
groundwater and their interactions as well as point and nonpoint sources of pollution. 

These three characteristics, abbreviated as data, participation, and planning, will be used to 
evaluate SB 818 as it is written; that is, to determine whether the law offers the possibility of 
providing Texas with sound watershed management. In subsequent chapters, these characteristics 
are the means of evaluating SB 818 as it has been implemented. 

1. Data. SB 818 focuses heavily on acquiring data, the aspect of the Clean Rivers Act far 
and away the most prominent from its very inception. Indeed, once the provision was removed 
from the law that would have given river authorities power to enforce nonpoint source pollution 
programs, the major substantive component remaining was the water quality assessment. The law 
defines the unit for assessment as an entire river basin-what we might call a "real" watershed in 
contrast to the subwatersheds and microwatersheds covered in programs of many other states and 
of most localities. 

Chapter 2 reviewed the problems associated with monitoring and suggested that it is not 
always possible to obtain high-quality data. This is especially true when the goal is to monitor 
water quality generally over an entire watershed or river basin. The inevitable tradeoff between 
strong data and limited resources can be ameliorated in part through a sensible monitoring program 
that focuses on specific problems of the watershed or water segment by identifying key places to 
conduct monitoring that can be representative of more areas of the watershed and by developing 
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cheap and easy-to-conduct indicator tests that trigger more expensive tests only when they exceed 
certain cutoff limits. 

2. Participation. The drafters of the SB 818 clearly saw community involvement as one of 
the key issues in regional watershed management, mentioning the subject twice within the two 
paragraphs that outline the river authorities' responsibilities. Section 26.0135(a) requires the 
regional watershed assessments from the river authorities to report on "public education and 
involvement in water quality issues, [as well as] local and regional pollution prevention efforts .. 
. " Section 26. l 35(b) of the law incorporates language from the earliest versions of the companion 
bill, HB 1419, requiring that river authorities conducting assessments "shall also develop a public 
input process that provides for meaningful comments and review by private citizens and 
organizations on each regional assessment and report." Thus river authorities are expected both to 
obtain public involvement in acquiring and understanding the data to be used in the assessments 
and to report on the extent of that involvement. Implicit in the law is a further step; namely, that 
public access to the data and public participation in the assessment will form the basis for furhter 
public involvement in the policy process regarding water quality and quantity. 

Watershed management calls not only for public involvement but for the multiple 
governmental units and agencies to work together. The tiny watershed in Annapolis, Maryland, 
that our project team visited is an example of the lack of such cooperation. The watershed is 
associated with Weems Creek, which empties into the Severn River, which in turn flows into the 
Chesapeake Bay. Thus the Annapolis program can only result in partial management of the 
watershed. The surrounding county has a watershed management program, but it does not 
coordinate efforts with the city.20 The problem is compounded because cooperation is also 
required from the state and even from other states to manage the entire watershed. EPA has 
attempted to promote interstate cooperation, helping states to develop interstate compacts.21 

In Texas, affected governmental entities include cities, counties, river authorities, 
independent water districts, and all the other units described in chapter 3. SB 818 addresses the 
issue of multiple entities in three ways. First, besides 1WC it allows for a second state agency, the 
Texas Water Development Board, to provide information and, more important, to participate on the 
steering committees. TWDB, which focuses especially on water resource development, writes the 
state's water plan, conducts research about watersheds, and provides funds for water and 
wastewater treatment through its revolving funds. By including both 1WC and TWDB, the law 
creates a basis for considering issues of water quantity and water quality together-an important 
feature of watershed management. 

Indirectly, SB 818 addresses the issue of multiple agencies by expanding the definition of 
"river authority" to include independent water districts. However, may of our interviewees, 
including some from river authorities, questioned whether the law's focus on river authorities is 
appropriate or useful. They further question whether river authorities have the resources or the 
incentives to undertake the difficult task of coordinating water quality management in their 
watersheds. (An earlier version of the Clean Rivers Act contains the phrase "city or river 
authority" where only "river authority" now appears.22) Which institutions have the capacity to 
implement watershed management is discussed again in chapter 6. 

Third, and most important, SB 818 takes the multiple government problem into account by 
requiring river authorities to set up basin-wide steering committees that include representatives 
from "all appropriate state agencies, political subdivisions, and other governmental bodies with an 
interest in water quality matters" of the basin. By creating steering committees emphasizing 
governmental representation, SB 818 clearly intends to ensure coordination. SB 818 also offers an 
important opportunity for other groups that might be collecting water quality data. Although the 
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law does not mandate representation beyond governmental entities, steering committees obviously 
offer a locus for public participation by representatives of affected groups as well as affected 
governments. Indeed, many river authorities took advantage of this opportunity. 

3. Planning. The third feature of watershed management is an implementable watershed 
plan. A fall 1992 state auditor's report on water quality focuses on this requirement, suggesting 
that the "Legislature should establish regional coordinating councils formed around watershed and 
river basin boundaries to plan for the management of water resources. "23 SB 818 focuses on 
assessment rather than planning or implementation. However, it clearly lays the groundwork for a 
plan, not only in collecting data on a watershed basis but also in requiring public participation and 
basin-wide permit renewal. In short, all the elements are present except the explicit requirement for 
a plan. Of course, nothing would prevent watershed residents from developing a plan. At the 
same time, activities undertaken quite independent of SB 818, including the Coastal Coordination 
Council/Coastal Zone Management Plan and the consensus water plan for 1996 mentioned in 
chapter 3, are likely to result in a more comprehensive and inclusive water planning process for 
Texas. Watershed plans might be incorporated into these processes by statute or custom. 

The introductory discussion of watershed management listed a number of benefits from the 
watershed or regional approach. The overview of the provisions of SB 818 suggests that many of 
these benefits could accrue in Texas. These include creation of mechanisms for communication 
and cooperation among groups and governments along a watershed who have heretofore lacked the 
impetus to get together; development of a means for funding watershed-wide water quality 
programs; and, perhaps most important, establishment of a legislative precedent for addressing 
water issues on a watershed basis. 

Administrative Implementation of SB 818 

Implementation of SB 818 proceeded at two levels: the Texas Water Commission and, 
somewhat later, the participating river authorities. This section focuses on TWC activities, 
especially guidance for assessments, reorganization for basin-wide planning, and funding. 
Chapter 5 discusses in some detail implementation by the river authorities. 

Assessments 

Being under statutory deadlines, TWC had only a short time to get a program started.24 

The law was passed in spring 1991; watershed assessments were due October 1, 1992. TWC first 
signed contracts with seventeen regional entities to conduct the necessary studies. (The entities are 
listed in Table 4-1.) Because the Rio Grande basin does not have a river authority, TWC 
undertook the assessment for the middle and upper portions of the basin, conducting steering 
committee meetings as well as other assessment activities. In 1993-94, TWC will also conduct 
assessments for the San Antonio-Nueces Coastal Basin and the Nueces-Rio Grande Coastal Basin, 
assessments conducted in the first iteration by the Nueces River Authority, whose authority does 
not really extend to these areas. 

TWC provided the river authorities with regulations for conducting assessments in 
December 1991.25 These first assessments, to be submitted in first draft to TWC in late August 
1992 in order to leave time for revisions before the October deadline, focused on compiling 
existing information. TWC gave the river authorities twenty-six elements to include in the 
assessment (see Table 4-2). TWC also provided river authorities with money to help conduct the 
assessments, using the fees allowed by the law. 
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Table 4-1 

River Authorities Preparing Assessments under SB 818 

Red River Authority 
Sulphur River Basin Authority 
Lower Neches Valley Authority 
Lower Colorado River Authority 
Colorado River Municipal Water District 
Angelina and Neches River Authority 
Houston-Galveston Area Council 
Titus County Fresh Water Supply 

District No. 1 
Sabine River Authority 

Nueces River Authority 
Trinity River Authority 
Brazos River Authority 
San Antonio River Authority 
Lavaca-Navidad River Authority 
Guadalupe-Blance River Authority 
Upper Colorado River Authority 
Upper Neches River Municipal Water 

Authority 

Source: Texas Water Commission, Excerpted Statewide Materials, "Summary Report Regional 
Assessments of Water Quality Pursuant to the Texas Clean Rivers Act" (Austin, Texas, 1993). 

Table 4-2 

Study Elements for SB 818 Watershed Assessments 

1. Review water quality data, both past and present. 
2. Form goals that encourage citizen participation and promote citizen monitoring. 
3. Promotion of public awareness. 
4. Obtain population figures for political subdivisions. 
5. Basin-wide surface water baseline map. 
6. Basin-wide ground water baseline map. 
7. Identification and evaluation of wells which could lead to pollution of state waters. 
8. Inventory of permitted municipal wastewater disposal activities. 
9. Inventory of permitted industrial wastewater disposal activities. 
10. Inventory of storm water permits. 
11. Inventory of water rights permits. 
12. Inventory of solid waste management facilities and Superfund sites. 
13. Inventory by segment of ASTs and USTs regulated by TWC. 
14. Identification and evaluation of on-site disposal facilities which could lead to pollution 

of state waters. 
15. Identification and documentation of existing or potential water quality problems 

caused by toxic materials. 
16. Evaluation and analysis of health and integrity of aquatic life. 
17. Sources of significant nonpoint source pollution. 
18. Identification and documentation of existing or potential water quality problems or 

impediments to uses caused by excessive growth of aquatic vegetation. 
19. Identification and documentation of existing or potential water quality problems 

caused by other forms of pollution. 
20. Evaluation of existing and proposed methods for collection and disposal of household 

waste, pesticides, and toxic agricultural products in the watershed. 
21. Identification of issues or instances where enforcement of water quality regulations 

by federal, state, or local governments is inadequate or has failed to correct water 
quality problems. 
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Table 4-2 (continued) 

22. Description of federal, state, and local programs and/or actions that are attempting to 
respond to identified water quality problems. 

23. Any water quality problems not previously identified 
24. The regional assessment report which shall have a brief narrative discussing those 

water bodies that are of water quality concern. 
25. Bibliography of previous water quality studies performed in the watershed 
26. Description of goals and objectives that encourage, assist, and promote water 

conservation measures and management plans. 

Source: Tex. Admin. Code, Title 31 §320.6, 1992-1993 Supplement 

All the river authorities submitted their reports in a timely fashion, although the reports 
differed significantly in detail and length. Many river authorities contracted with private companies 
to prepare the reports in the absence of staff that could undertake this task in-house. Table 4-3, 
compiled by the 1WC staff, shows the water quality problems identified by the river authorities. 

Agency Reorganization and Management 

In addition to implementing the portions of the law focusing on water quality assessments, 
TWC also began to consider the portion of the law that required basin-wide permitting. A 

Table 4-3 

Water Quality Problems Identified by River Authorities 

Water Quality Issue 
Se£ments 

Lack of Monitoring 
High Fecal Coliform Levels 
Toxic Materials 
Depressed Dissolved Oxygen 
Metals 
Excess Chlorides 
Pesticides 
Phosphorous 
Nonpoint Source Pollution 
Excessive Vegetation 
Fishing Advisories 
Septic Tanks 
Oil and Gas Discharges 
Habitat Loss or Degradation 
Salt Water Contamination 
Nitrogen 
Excess Suspended Solids 
Fish Kills 

Number of Basins with 
> 1 segment with the problem 

23 (100%) 
20 (87%) 
18 (78%) 
14 (61 %) 
14 (61 %) 
12 (52%) 
10 (43%) 
8 (35%) 
6 (26%) 
6 (26%) 
4 (17%) 
4 (17%) 
4 (17%) 
3 (13%) 
3 (13%) 
2 (9%) 
2 (9%) 
2 (9%) 

Source: Data provided by the Texas Water Commission. 
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Number of Stream 
with confirmed problem 

na 
149 (41 %) 
126 (35%) 
66 (18%) 
51 (14%) 
50 (14%) 
14 (4%) 
21 (6%) 
12 (3%) 
36 (10%) 
6 (2%) 
6 (2%) 

33 (9%) 
3 (1%) 
4 (1%) 
2 (1 %) 
4 (1%) 

36 (10%) 



proposed rule was published in the Texas Register in February, 1992. It established new 
expiration dates for existing permits and established an amended perrnit schedule for each basin. 
Because the proposed schedule would have shortened the effective period for many permits, which 
are usually issued for five years, permittees protested vigorously. They argued that it was unfair to 
require them to bear the considerable resource drain associated with submitting a perrnit, including 
the many hours needed to prepare and analyze the data for the perrnit, as well as the pennit fee 
itself. Persuaded by these arguments, the commission rejected the rule. New regulations have 
been drafted, and TWC is currently awaiting final agency approval of the draft before it can be 
submitted to the Texas Register.26 

To implement basin-wide perrnitting, which will be in place within the next few years, 
TWC also needed to make some internal adjustments. For example, perrnitting staff usually 
review any permit that comes in. Assigning certain staff members to a particular watershed could 
decrease the likelihood that adjacent perrnittees were reviewed by people unaware of neighboring 
emitters. This change was under consideration by lWC, which has instead tentatively adopted an 
inter-divisional workgroup approach. In this management strategy, watershed workgroups are 
being formed of staff from a variety of disciplines and programs, including standards-setting, 
monitoring, planning, permitting, and enforcement. To assess the utility and effectiveness of the 
workgroup approach, TWC is currently investigating programs in other states; the agency also has 
hired consultants to evaluate organizational models and to provide a framework document to enable 
lWC to start building the interdivisional work groups.Z7 

Thus far, TWC has moved quite deliberately in taking the organizational steps necessary to 
fulfill the spirit as well as the letter of watershed management lWC has undergone many 
organizational changes since February 1992 and, as of September 1993, will consolidate with 
other agencies under the Texas Natural Resources Conservation Commission. It is surely 
understandable that additional proposed changes unrelated to the mandated changeover to TNRCC 
would be examined carefully. Indeed, given the large role lWC plays in implementing SB 818, 
including conducting assessments, reviewing permits, and working with river authorities and 
steering committees, restructuring its operations merits more energy than merely commissioning 
some studies of other states. Meanwhile, as noted, since our research was concluded in early June 
1993, TWC has taken a number of additional steps to assist river authorities in making SB 818 an 
effective start towards watershed management 

Funding 

The Texas Clean Rivers Act allows the lWC to "apportion, assess, and recover all the 
reasonable costs of administering water quality programs under this section from all users of water 
and wastewater permit holders." The SB 818 Fee Task Force was created to set the fees on 
wastewater permit holders and water rights holders and to allocated the fees collected to the river 
authorities to assist in their assessment costs and public outreach programs. The task force 
included TWC staff, representatives of river authorities, members of the legislature, and people 
representing municipal, industrial, agricultural and environmental interests. Table 4-4 displays the 
five main sources of the $4.8 million collected in 1992. The 1992 fees paid by both municipal and 
industrial wastewater permit holders ranged from $100 to $35,000. Additional costs were added to 
the fees based on the flow and type of discharge released from the treatment plants. About 2,800 
dischargers paid fees averaging $200 or less. 

Meanwhile, water rights permit holders were charged between $50 and $32,207. Those 
water rights permit holders who also had wastewater pennits were exempted from paying the fees 
based on their water rights permits. Municipal, industrial and mining entities who have water 
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rights permits were charged 20 cents per acre foot of water for usage between 250 and 10,000 acre 
feet. Those over 10,000 acre feet paid the 20-cent fee for the first 10,000 acre feet as well as 2 
cents for each acre foot over 10,000. Those water rights permit holders who used water for 
hydroelectric power, navigation or recreational uses paid 2 cents for each acre foot between 2,500 
and 100,000. Those over 100,000 paid the 2-cent fee for the first 100,000 acre feet, plus 2 cents 
for each acre foot over 100,000. 

Table 4-4 

Sources of 1992 SB 818 Fees 

Source #of % of Average Total Paid 
lliill Total .& bv Group 

Municipal wastewater permit holders 2,504 48 $909 $2,276,784 
Industrial wastewater permit holders 1,445 31 $1,041 $1 ,504,600 
Municipal and industrial water rights 

holders 134 3.8 $1,373 $184,000 
Irrigation water rights holders* 4,875 12,5 $127 $619,000 
Hydroelectric water rights holders 28 4 $5,357 $150,000 
Other 67 1 $850 $57,000 

* About 3,000 of these irrigators paid fees of $50. 
Source: Data provided by Texas Water Commission. 

Irrigators with water rights permits paid $50. In addition, irrigators who used more than 
100 acre feet annually paid 7 cents per acre foot for every acre foot over 100 they used. In 1993, 
however, agricultural water rights holders will not be paying these fees; they had complained 
bitterly that those who were primarily groundwater users were not subject to this fee. 
Municipalities agreed to this rather than have the program killed altogether, ironically, the Texas 
Irrigation Council, which will now have less influence over the watershed assessment process, is 
reponedly not altogether happy with this outcome. 

Although these fees added significantly to the resources available for water quality 
planning, they represent only pan of the total needed to do a proper assessment of water resources 
in Texas. In 1992, TWC was able to allocate only 55.1 percent of the funds requested by river 
authorities. Meanwhile, TWC believes it will need about $33 million to implement additional 
monitoring requirements for point and nonpoint source pollution of surface and groundwater under 
the federal Clean Water Act Reauthorization. 

River authorities requested TWC to provide money to cover five basic tasks under SB 818 : 

1. General Administration-administering the contracts, progress repons, work plans and 
the biennial assessment reports; 

2. Data Gathering and Analysis--(the largest category), concerns all work regarding data 
analysis; 

3. Planning-includes the basin-wide monitoring plan, statistical sampling design, and 
data management; 

4. Public Outreach-used for steering committees, citizen monitoring, public awareness 
and enhanced public participation; 

5. Other--contains basin specific tasks not covered by other elements. 
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The funds were then divided so that various tasks received the amounts shown in Table 4-
5. Table 4-6 shows the amounts requested by each of the seventeen river authorities and the 
amount received. 

Table 4-5 

Allocation Schedule 

Data Collection and Assessment 
Management Costs 
Public Participation 
Citizen Monitoring 

Source: Data provided by Texas Water Commission. 

Table 4-6 

Amount 

$2,027,729 
$660,000 
$355,569 
$113,000 

River Authority Requests, Fees, and Allocations 

'92 Fees 
River Authority Generated $92 Requested $92 Allocated 

Angelina-Neches RA 435,757 199,400 136,500 
Brazos RA 501,255 661,000 445,000 
Guadalupe Blanco RA 150,392 227,800 105,800 
Houston-Galveston Area 

Council 1,151,725 605,800 452,760 
Lower Colorado RA 379,748 1,059,400 414,301 
Lavaca-Navidad RA 26,712 76,500 59,800 
Lower Neches Valley 

Authority 307,852 238,500 134,960 
Nueces RA 70,129 195,500 149,436 
RedRA 186,859 1,008,423 350,323 
San Antonio RA 170,228 389,900 95,261 
Sabine RA 235,265 276,600 270,000 
Sulphur River Basin 
Authority 64,832 90,000 73,500 

Titus County Fresh Water 
Supply District 57,386 75,000 73,785 

Trinity RA 518,327 325,000 238,360 
TWC-San Antonio/Nueces NIA 40,750* NIA 
TWC-Nueces/Rio Grande 142,979 NIA NIA 
TWC-Rio Grande 430,661 300,000 245,000 

* Requested for 1993. 
Note: TWC listings are for those assessments conducted by TWC 
Source: Data provided by Texas Water Commission. 
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For 1993, TWC used new procedures to determine funding. Since 818 is an assessment 
program, TWC decided that 50 to 60 percent of the funding should go directly to data gathering 
and analysis programs. In addition, TWC allocated funds in part according to availability of 
existing data and river authority capacity: those basins that already have extensive assessment work 
as well as those which have other entities working in the basin received reduced funding while 
those where data were few received additional money. In determining funding for public outreach, 
TWC divided the basins into three categories: large, small, and those needing special emphasis on 
public outreach. The three types of basins received funding according to the formula displayed in 
Table 4-7. "Large" and "small" refer to the size of the river authority staffs and their general 
capacities. The basins which received funding to foster public outreach programs include the 
Sulphur, Lavaca-Navidad, Cypress, and Guadalupe. 

Table 4-7 

1993 Funding Formula 

Basin Type 

Large 
Small 
Public Outreach 

Formula 

About 3 cents per person in the basin 
About 5-7 cents per person in the basin 
About 10 cents per person in the basin 

Source: Infonnation provided by Texas Water Commission. 

Looking to the Future 

On December 14, 1992, TWC sent guidance to the river authorities for conducting the next 
biennial assessment. The guidance provides important insights into future directions for the 
watershed program in Texas. 

The staff identified six primary long-term objectives: 

1. Strengthen public input into the water quality assessment process; 
2. Focus on assessments of nonpoint source pollution, toxic pollution, and nutrients as 

required in SB 818; 
3. Pursue other unresolved water quality issues as part of the program; 
4. Ensure that funds are being used effectively; 
5. Ensure that data are consistent to allow cross-basin and statewide comparisons; and 
6. Ensure that data are received in a format readily compatible with TWC's electronic 

information systems.28 

The guidance also identifies two essential components of the 1993-94 SB 818 program: 

A. Baseline program. Recognizing that monitoring is very expensive, TWC is asking 
river authorities to focus on assessing existing data and developing a sensible monitoring 
plan. For existing data, river authorities are asked to focus on nonpoint source pollution, 
toxic substances, and nutrients, the three elements specifically mentioned in the legislation. 
For monitoring, EPA will help Texas develop a sampling design that will ensure that 
results are statistically valid; this design and the analysis of existing data should form the 
basis for a basin-wide monitoring program. 
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River authorities should also develop a data management strategy, develop a plan to 
assess the interactions between surface water and groundwater, work to classify a presently 
unclassified stream, and improve public participation. 

B. Pilot projects. TWC will fund proposals from river authorities and other entities for 
pilot projects of four types: urban nonpoint source, agricultural nonpoint source, coastal 
nonpoint source and geographically specific. The nonpoint source projects reflect both the 
emphasis on nonpoint source pollution in federal programs and the lack of good 
information about these sources. Four cities, one each in four population categories, will 
be selected to conduct a pilot project, collecting the data required under the stormwater 
regulations and using the data to help determine instream impacts from NPS pollution. The 
agricultural and coast NPS pilots are even more basic, seeking proposals that will try to 
monitor and model NPS in these understudied environments. The final category is 
included to encourage river authorities to undertake interesting projects of local 
significance. 

In addition to these activities, which are budgeted for the coming years, TWC would like to 
build a geographical information system (GIS), a computerized database that allows the user to tie 
data to a map. Such a system is particularly useful for public outreach, since it provides a picture 
of information that may otherwise be too vast or technical to understand, and since it allows for 
forms of analysis otherwise impossible to undertake. For example, a GIS could display all water 
permits and violations on a map of a watershed, suggesting priorities for enforcement and technical 
assistance. Many of the river authorities also mentioned building GISs; presumably the base layer 
showing the watersheds will be provided by TWC and conventions for indicating information will 
be standardized among all the agencies. 

Finally, as already noted, several other activities are underway in Texas that can both add to 
and benefit from SB 818 information and programs. The Coastal Coordination Council will have 
the ability to ensure that all federal, state, and local projects are consistent with the Coastal Zone 
Management Plan; this power could affect projects quite far up a watershed, even though they are 
outside the area designated as "coast" for purposes of the plan. The consensus water plan, which 
involves a large number of people from several agencies and many water-using constituencies, 
may find that it will use the watershed steering committees or basin-wide work groups as sounding 
boards or grass-roots origins for planning in their respective areas. Finally, TWC is undertaking a 
new "comparative risk" project that is intended to rank risks to human health and the environment, 
to form the basis for prioritizing TWC programs and spending. It seems likely that the findings of 
that project, which will get underway in fall 1993, will suggest that water quantity and quality face 
important risks and should be emphasized. 

In our assessment of SB 818, we noted that the law does not provide for the third 
component of the watershed approach; namely, a workable basin-wide plan. The guidance TWC 
sent to river authorities for the second round of assessments, especially the monitoring component, 
indicates that, to the extent possible, TWC intends to move towards planning. It also re
emphasizes the other two components of the watershed approach-public participation and sound 
science. Funding patterns also reflect these priorities. In our conclusions, we will suggest that it 
would be helpful for Texas to extend the mandate of SB 818 from assessment to implementation. 
Meanwhile, TWC seems to be making reasonable and sensible efforts to milk as much true 
watershed management from SB 818 and other efforts as is possible. 
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Conclusion 

SB 818, the Texas Clean Rivers Act, marks an important step towards watershed 
management in Texas. Although definitions of "watershed" and even of "watershed management" 
differ widely, all seem to have in common a heavy reliance on acquiring and using accurate data 
and building models of the complex relationships within a watershed, on public participation and 
nonadversarial decisionmaking, and on creating an implementable long-term plan encompassing 
the entire watershed. SB 818 is among the nation's strongest laws in this respect, focusing on 
watersheds defined to encompass entire river basins and requiring public participation in 
developing a plan for conducting an assessment as well as in interpreting and understanding the 
data gathered for the assessment. Although the law does not incorporate step 3, the plan, directly, 
other activities now underway in Texas can, in conjunction with TWC's guidance for the 1993-94 
assessments, form the basis for developing thorough but workable watershed management plans. 
In short, assessing SB 818 on its own merits and as the state agencies have interpreted it, Texas 
has a very strong basis for achieving full-scale watershed management in this decade. As Texas's 
institutions for water quality management are so fragmented, however, legislation and state agency 
actions can only form a framework within which water quality management takes place. Chapter 5 
discusses the ways in which the river authorities and other people in the field are implementing the 
watershed approach. 
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Chapter 5. Implementing SB 818 

The real work of implementing SB 818 will occur out in the field, where the river 
authorities and affected interests design and conduct the assessments and, in future years, will 
develop monitoring plans and perhaps even full-scale watershed management plans. This chapter 
provides some insight into the way in which SB 818 has been implemented and forms the basis for 
some suggestions in chapter 6. 

The project team briefly reviewed the assessment reports from the seventeen "river 
authorities," as well as TWC's Rio Grande report. Of these basins, five were chosen for 
fieldwork on the basis of their geographic, demographic, and bureaucratic diversity: the Brazos, 
the Nueces, the Colorado, the Sabine, and the Trinity. These watersheds have different land and 
water configurations, population and industry densities, and governmental regulatory structures. 
The project team visited each river basin, interviewing a range of people from various affected 
interests, as well as staff of the river authorities and other governmental entities. 

Overall, our assessment is positive. SB 818 seems to have served as a catalyst, bringing 
together groups of people who had never had a specific reason to meet and helping river authorities 
to think through the data about their watersheds. However, we did find that many people, both 
within and outside river authorities, feel that problems of water quality are well understood; they 
would therefore prefer that resources be allocated immediately to alleviating these problems rather 
than to further study, as SB 818 seems to require. 

This chapter has six sections: one each for the four rivers selected for fieldwork; one for the 
Colorado River, which is under the authority of three different river authorities; and a brief 
concluding section that lays the basis for Chapter 6. The sections are arranged internally to 
provide background about the area and the river authorities, discuss the affected parties, and 
consider the current status and possible future activities implementing watershed management. The 
final section attempts to infer some of the lessons we have learned, although that task is left to 
chapter 6 for more complete treatment. 

The Brazos River Basin 

Background 

The Brazos River basin is approximately the size of Tennessee and is the largest basin in 
Texas. It sweeps from Lubbock and Muleshoe in the southern panhandle southeasterly to 
Freeport, just southwest of Houston. The Brazos River Authority (BRA), created in 1929 as the 
Brazos River Conservation and Reclamation District, is charged with managing the waters of the 
basin. When passage of SB 818 required BRA to organize a steering committee for such a large 
area, the agency divided the basin into five zones, from northwest to southeast: the Caprock 
Basin, Upper Basin, Upper Central Basin, Lower Central Basin, and the Lower Basin. The 
agency assigned a subcommittees for each.1 In addition, BRA identified fourteen sub-basins, 
from northwest to southeast: Caprock, Clear Fork, Salt/Double Mountain Fork, Lampasas, Leon, 
Bosque pilot, Brazos to Peak, Lake Aquilla, Little River/San Gabriel, Brazos Stem, Navasota, 
Lake Somerville/Y egua, Oyster, and Lower Brazos. Figure 5-1 shows the Brazos River Basin. 

The basin is predominately rural with a heavy agricultural influence. Only two cities in the 
basin, Waco and Lubbock, have populations greater than 100,000. The rural nature and large size 
of its area has created problems for BRA in complying with the mandates of SB 818. For 
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example, the area has innumerable small private airports; BRA has had trouble locating them to 
gather information about their stormwater permits. Because the area is served by many rural radio 
stations with relatively small listening audiences, BRA has trouble communicating with all the 
people in the watershed. In general, educating people has been difficult. Identifying entities that 
are monitoring water quality, including wastewater plants, colleges and universities, industry, and 
private citizens, is equally difficult, and once such monitors are identified, their often incompatible 
data must be reconciled. 

Water Quality 

According to the 1992 assessment, the waters of the Braros River basin are of generally 
good quality, with a few localized or regional problems. Nonpoint source pollution (NPS), most 
commonly resulting from urban or agricultural runoff, is the most important water quality concern 
in the basin. The U.S. Environmental Protection Agency (EPA) estimates that nationwide, NPS 
accounts for 50 to 75 percent of all water pollution.2 Among the river basins assessed in Texas, 
NPS ranked ninth out of all water quality problems, with only 6 river authorities reporting at least 
one segment exhibiting a problem from it 3 

Another important problem is the natural salt pollution that occurs in the upper basin as a 
result of seepage from a particularly saline aquifer underlying Dickens, King, Stonewall, and Kent 
counties. The high mineralization of the water in the upper stretches of the river, along with that in 
Lakes Possum Kingdom, Granbury, and Whitney, makes it unsuitable for drinking unless treated 
extensively and at great expense to remove minerals. 

Silt and settling problems exist in the Leon, Lampasas, and San Gabriel river basins, and to 
a lesser extent in the Bosque basin. There is also a problem with hot water discharge in Oyster 
Creek (up to 125° F) that results in fish kills. The BRA is working with industry and the city of 
Sugar Land to apply for Clean Lakes funding to alleviate these problems. 

Because the BRA's area is largely rural, hazardous wastes are so dispersed as to be 
difficult to identify and clean up. Recycling, one element of the required assessment, poses a 
particular problem. Household hazardous wastes are expensive to recycle (up to $150,000 per day 
per site),4 and only two cities, Sugar Land and Lubbock, have recycling liaisons with industry in 
order to implement an affordable hazardous waste recycling program. 

Uncapped oil and gas wells are a major problem in the BRA area. Wayne Wyatt of the 
High Plains Underground Water District estimates that it takes one man-year to cap wells in one 
county. With 67 counties in the basin, the scope of this task is daunting. Railroad Commission 
staffing and budget are not adequate to serve the need, and BRA fears that makeshift capping (such 
as throwing sacks of concrete down wells), along with lack of capping, is damaging water quality. 

Actors 

Brazos River Authority 

The BRA currently has 191 authorized personnel. Among the authority's projects are three 
reservoir projects with an additional reservoir being constructed in Garza County, three regional 
wastewater treatment plants, and contracts with the Army Corps of Engineers for water 
conservation storage space in nine federal multi-purpose flood control and water supply 
reservoirs.5 According to Tom Conry, head of the SB 818 program at BRA, the agency had long 
been conducting a water quality program "identical philosophically to 818." With the passage of 
SB 818, BRA has allowed the two congruent programs to complement each other, with the BRA 
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often paying for or completing work required by SB 818 in the course of its water quality 
program, as current 818 funding does not meet their needs. On the other hand, SB 818 funds have 
allowed BRA to stretch their resources in order to accomplish tasks they otherwise could not afford 
to undertake. 

Agricultural Interests 

Agriculture is the most prominent industry throughout the majority of the Brazos River 
basin. It is also believed to be a significant contributor to NPS, in particular in the Central and 
Lower Central basins, which stretch from the area of Possum Kingdom Lake in Stephens County, 
to Lee and Burleson counties east of Austin. Agricultural activities in this region include raising 
both dairy and beef cattle and farming peanuts, pecans, watermelons and cantaloupes. 

One segment of the agricultural industry in particular is singled out by most observers as a 
major cause of NPS in the basin: dairies. The lack of data makes uncertain the link between 
particular dairy operations and polluted streams or reservoirs. However, several stream segments 
located in areas with concentrated dairy activity are identified in the BRA SB 818 assessment as 
having water quality problems, including elevated fecal coliform levels, low dissolved oxygen, and 
elevated nutrient levels. These problems are usually related to the presence of animal wastes. 

Dairy farmers, while not claiming they do not affect water quality, are quick to defend their 
industry. Texas is the sixth largest producer of dairy products in the U.S., and four of the top ten 
dairy-producing counties in the state are located in the Upper Central basin of the Brazos.6 In 
truth, dairies in Texas have been required to meet fairly strict requirements for animal waste control 
since state regulations were tightened in 1985, and again in 1989. For large concentrated 
operations, structural controls such as retention ponds (or "lagoons") are sometimes required to 
catch the feedlot runoff before it reaches a stream or other body of water. In some cases, the 
stricter regulations have had one of three effects: the dairy relocates to a site further from a stream, 
the owner spends the money to improve structural controls or redesign his facilities, or the owner 
closes the dairy operations. 

If the owner invests the money to stay in business, he or she will generally have to increase 
the size of the operation in order to pay for the improvements, thus increasing the amount of animal 
wastes in a given area. It seems that current regulations favor large operations while creating a 
strain on smaller operations. Indeed, several interviewees emphasized the tensions between the 
smaller operators, often family dairies, and the larger operators with 3,000 to 5,000 head of cattle 
and, perhaps, absentee owners, who are believed to be less environmentally conscious. The faults 
of these large owners elicit new, more stringent regulations, whose costs fall disproportionately on 
smaller and allegedly less-polluting operations. 

Large dairies, generally considered to be those with over 700 head of cattle, have been 
accused of causing the bulk of dairy-related pollution. However, one dairyman interviewed, who 
runs a 1000-head dairy in Comanche County (the third largest producing county, just west of 
Erath) has spent over $300,000 on water quality controls, which resemble a waste water treatment 
plant. Feedlot runoff is directed into settling basins (not required by law), after which the liquid 
waste is channeled into an 80 acre-foot clay-lined lagoon. The liquid waste is then used for 
irrigation, and the solid waste, after microbial treatment, is spread by special trucks for use as 
fertilizer. EPA regulations going into effect in January 1994 will also require nutrient testing of the 
irrigated soil and treated manure.7 Dairymen generally support additional research on water 
quality, believing that accurate data will show a relatively low effect for their industry. It is not 
clear that data generated by SB 818 activities will be adequate to blame or exonerate whole 
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industries or even particular operations, although that is certainly one important goal of watershed 
management 

The feeling of the dairyman we interviewed, which is apparently typical of the industry 
generally, is that the state has been too heavy-handed in its methods of regulating water quality. 
Dairymen argue that "the rules are written in Austin" without consultation with people in the 
business and enforced with fines that are often unreasonable. Unfortunately, the belief that Austin 
regulators are out of touch with the "real world" is strengthened by the presumably apocryphal 
story told us by one farmer, who was reportedly told by a regional state inspector to milk his cows 
only six months out of the year. 1WC chairman John Hall's recent pledge to reverse this trend and 
have TWC cooperate with and assist farmers and dairymen in complying with state regulations is 
welcomed by the industry. Competent technical advice and, where possible, financial assistance in 
complying with state regulations will be necessary, especially as the requirements become more 
stringent. Such state input will also pave the way for improved participation by dairymen, who 
join TWC in wanting to overcome the adversarial relationship that now seems to exist. 

Although the BRA attempted to include representatives of various agricultural groups in the 
basin steering committee, only one representative from the Texas Association of Dairymen appears 
on the lists of subcommittee members and meeting attendees. The dairy operator mentioned earlier 
was unaware of SB 818 and its public participation mandate but thought that his and otherrelated 
industry representatives should be asked to participate. As noted, communication is a problem, 
especially in rural areas. 

Muni.cipalities 

Given the size of the Brazos River basin, encompassing all or part of sixty-seven counties, 
with several municipalities per county, it is impossible to report on every city or even every unique 
water quality issue faced by cities in the basin. To try to understand the types of concerns felt by 
municipalities, the authors interviewed city personnel who participated in the subcommittee 
meetings in different sub-basins, focusing in particular on municipalities with important or 
interesting water quality concerns or problems. 

Lubbock was chosen as representative of the larger municipalities in the Brazos basin. The 
Caprock basin, where Lubbock is located, is unusual in that its drainage area is totally discreet 
from the rest of the Brazos River basin, due to flatness of the land. BRA's assessment report did 
not cover this region, except to note that groundwater is the predominant source of water, and that 
a citizen monitoring group is active in the area. 

However, personnel from the City of Lubbock provided an overview of water quality 
issues in the Caprock. Stormwater on the Caprock drains into a scattering of "playa lakes," which 
are depressions in dry areas that fill temporarily with water and often provide wildlife with 
important habitat. The City of Lubbock itself spends most of its water management energy on 
managing water drainage. Although the north fork of the Double Mountain Fork passes through 
Lubbock (where it is locally known as "The Canyon"), Lubbock has a limited storm system. 
Meeting the NPS regulations is a city goal, but no comprehensive plan has been formulated. 
Organized public education and participation are planned for the future as well. 

Despite its stormwater drainage problems, Lubbock has not held a drainage bond election 
since 1968. It has formed a stormwater advisory committee which is trying to address funding 
alternatives for the mandated EPA stormwater permits as well as for general drainage and flood 
control within the city. 8 The city, which owns the electric utility, proposes to create a separate 
stormwater utility which will further address stormwater quantity and quality issues. The utility is 
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proposed to be funded by utility bills with fees levied based on the amount of impervious cover on 
an owner's property. Staff at the Streets and Drainage Engineering Department felt that stormwater 
runoff from the often intense local rains posed no significant risk, noting "it would take a very 
large rain to cause serious problems. "9 

The City of Comanche (1990 pop.: 4,087) in Comanche County is our representative small 
city. It lies below Lake Proctor in the Upper Central Basin. City officials believe that the city's 
principle water quality concern is runoff from dairies in Erath County into Lake Proctor, which 
supplies drinking water. Despite the concern with dairy runoff, the City Secretary believes that the 
water quality is generally good.10 In contrast, a representative of the local MUD thought that, with 
the exception of "Mega-Dairies" at the north end of the sub-basin, more important water quality 
problems are posed by fertilizer, pesticide and herbicide runoff from local farms. 

For this small city, SB 818 will be useful to the extent that it fosters communication and 
gives the city more input into the policymaking and regulatory process affecting water quality. 
Now, along with other small cities, Comanche City must comply with state regulations and 
legislation made without their knowledge. For example, NPS regulations seem to have been made 
without any knowledge of the industries affected, in this case dairy and peanut farming. Similarly, 
the regulations seem not to take into account the limited staff and budget of a small town. More 
and more small fees are being assessed by the state without any explanation of where the money is 
going to be spent As an example, the city recently had to pay a $100 permit fee to the lWC to 
transport sludge from the sewage treatment plant to the landfill, which is only a few miles away; 
the city found this fee excessive for such a small operation. Another example is the required metals 
testing of the local water calling for forty samples to be taken and sent to Austin for analysis at a 
cost of $13 each. City officials seem to think the state is making a profit from these fees and feel 
resentful, rather than understanding the purpose of the programs funded by the fees. 

New laws affecting water treatment plants have also caused consternation. Between new 
requirements for auxiliary power and other slight changes in the criteria for public water supplies, 
the Upper Leon River MUD, which supplies drinking water to four rural cities and numerous other 
rural customers in Comanche, Erath, and Eastland counties, will have to spend anywhere from 
$500,000 to $1,000,000 in plant and system improvements to its small (1.5 million gallons per 
day [MGD] average capacity) treatment plant to remain in cornpliance.11 

The expense of water quality testing was a repeated theme in our interviews. Testing for 
agricultural chemicals in particular is very expensive, in contrast to testing for the nutrients that are 
characteristic of dairy/feedlot runoff; officials wondered where they could find money for testing. 
Officials seemed unaware of any grant programs that might assist them. BRA is providing some 
financial and technical assistance with a monitoring project the MUD is performing in Lake Proctor 
to develop baseline water quality data. However, due to the high costs associated with rigorous 
sampling, the project is moving very slowly. 

Further south, in Brenham (1980 population: 10,966), located in the Lower Central basin, 
many of the same concerns regarding state water quality regulations are reported. The foremost 
concern, as in the Upper Central basin, is funding. If SB 818 helps the city pay for improved 
water quality measures, then it will be a success. Brenham hopes to begin a citizen monitoring 
program and a study of nutrient inflow that might cause algal problems in Lake Somerville, the 
city's drinking water source, but has not received any state money so far. Because its water 
quality problems are not the most pressing in the state, Brenham recognizes that is likely the money 
will run out before trickling down to the city. Even if this is the case, and the law cannot provide 
funding to get all the needed data collected right away, local environmental officials still feel that 
818 is a good step, because it has established a framework for cooperation among different 
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interests on the river. From the city's standpoint, the basin-wide approach is the right way to look 
at water quality.12 

High Plains Underground Water District (HPUWD) 

This district, directed by Wayne Wyatt, is a taxing authority which covers fifteen counties 
from the New Mexico line to Lubbock and Amarillo and then to the edge of the escarpment, about 
6.5 million acres. Board members are locally elected; each county has a committee of five 
members. The oil industry is the biggest tax-paying group in the district, followed by the 
residents of Amarillo and Lubbock and farms and ranches. 

Wyatt has been active in SB 818 activities. For SB 818 activities the HPUWD spent about 
$35,000 in SB 818 funds and $35,000 of local funds from the taxing district. Wyatt meets 
regularly with representatives from BRA, researchers from Texas Tech University and Texas 
A&M, the Soil Conservation Services, and the City of Lubbock. Says Wyatt, "We feel [water 
quality] is as much our responsibility as the state's. "13 

Local Media and Environmental Groups 

Minutes of the SB 818 steering committee indicate that, despite BRA's efforts to contact 
and include such groups, only one environmental group has been represented at public meetings: 
the Cross Timbers Concerned Citizens from the Dublin area. More widely known environmental 
groups such as the Sierra Club do not have active chapters in the basin, although BRA has tried 
contacting state offices of such groups in an effort to find local representation. It seems that 
environmental representation will fall to small groups and individuals in this basin. And, as the 
public relations efforts of BRA are underfunded, finding such representation will be difficult. 

We interviewed Bob Hefner, publisher of the Hico News Review, who actively 
participated in the public meetings BRA held to implement the public participation requirements of 
SB 818. Hefner has been very critical ofTWC in his newspaper's editorials. Hico is just 
downstream from Stephenville and the dairies of Erath County. Hefner thinks that Stephenville, 
whose wastewater treatment plant is overloaded, is dumping raw sewage into the Bosque River 
with the implicit permission of TWC. He argues that the Bosque River is so polluted by fecal 
coliform that it is unsafe for human contact At a recent hearing he attended, several residents of 
the area testified to TWC that their cattle would not drink the water. He has called TWC chairman 
John Hall "criminal" for not enforcing environmental regulations in the Bosque watershed. In 
addition, Hefner says that BRA has discouraged his involvement in citizen monitoring: he wants to 
test for fecal coliform but BRA told him they only want to test for oxygen. 

Hefner is quite willing to donate space in his paper to encourage citizens to attend meetings. 
But he criticizes the public outreach efforts of BRA and TWC. Meetings are usually held in 
Stephenville and Waco, rather than in smaller towns with their less mobile elderly populations. 
Although a TWC meeting held in Stephenville just before our interview had had many participants 
from surrounding smaller towns, Hefner argued that they were ignored by state officials who had 
made up their minds before the meeting. 

Implementing SB 818 

In chapter 4, we identified three features of SB 818: assessing water quality through 
monitoring and data gathering and analysis, public participation, and funding. In this section, we 
consider how BRA accomplished these three tasks and consider future problems and prospects for 
continuing implementation. 

81 



Monitoring and Data 

BRA's biggest problem is data-both quantity and quality. First, BRA only received half 
the data they requested from TWC at the outset of SB 818, and that came in different formats. 
BRA spent a great deal of time reconciling the data-time that could have been spent on contacting 
citizen monitors, or identifying problems in the basin. BRA staff member Tom Conry believes that 
while TWC is improving the quality and consistency of the data available, a statewide standard for 
data format is urgently needed and should be set to ease transfer of data among interested parties. 
These efforts should be geared toward developing a statewide database in the future. In addition to 
these problems, BRA found that it is often difficult to determine how accurate available data are. 

Most of the current data available concerns point source pollution. Collecting data 
concerning NPS will be very difficult Conry suggests that flow data are needed to track and 
gauge the impact of stormwater run-off. He also endorses stormwater monitoring, which takes 
into account the intensity of the event and time of last event to predict any danger of contaminant 
spread. Texas is on the cutting edge in implementing this approach; however, biological 
assessments for streams would enhance the stormwater sampling effort When information is 
available, this method will allow the monitor to look at what is happening in a stream as a whole 
and compensate up-river, thus utilizing a proactive, holistic approach instead of a reactive, end of 
the pipeline approach. For example, instead of ordering an industry to lower phosphorus, 
implementing a program as Travis County has done to eliminate the sale of phosphorus-containing 
detergents can have a much greater effect on water quality .14 

For the next two years, BRA will emphasize getting existing data into a form usable for 
comparison. In addition BRA wants to expand its roster of citizen monitors. Individuals close to 
the water constitute a great untapped resource. For example, one person who has been monitoring 
the same stream in the BRA watershed for 40 years can spot changes much more quickly and 
accurately than an outsider from BRA or TWC. However, it is important for these people to use 
the same equipment and procedures so their data are comparable to other data. By building a 
monitoring plan and developing experience with a monitoring program, HPUWD's director, 
Wayne Wyatt, believes that local agencies can develop their own monitoring capabilities to the 
extent that SB 818 may not be needed in two years or so. 

In short, BRA will begin by sampling and collecting data to identify the worst water quality 
problems and then move on to other issues. As more comprehensive data allow a better overall 
understanding of the basin, reasonable and appropriate regulations can be developed. 

Public Participation 

BRA took an inclusive approach to forming a steering committee. Those invited to 
participate include (1) all home rule cities (pop. greater than 5,000); (2) known special interest 
groups (Farm Bureau, Dairy farmers, oil & gas, industry); (3) all colleges and universities in the 
basin; (4) state agencies, (5) environmental groups; and (6) anyone who had sent a letter to BRA 
concerning SB 818 or water quality problems. 

BRA had to learn to work with the many small media in the basin. The agency now sends 
out summaries of the committee agenda before meetings in an attempt to stimulate more interest 
Many interviewees indicated that most people in the basin know little if anything about SB 818 or 
the opportunities to participate in formulating a clean water plan, 15 and they hope that with the 
additional lead time, the 1994 report will be able to involve more people. Unfortunately, the public 
perception that TWC regulations are "horrendous" and developed by people with no real world 
experience makes it difficult to develop a successful public participation program.16 One important 
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requirement for a good program is resources; in the rush to meet the first assessment deadline, 
BRA's highly trained environmental engineers had to spend time arranging meetings and 
developing newsletters. TWC has recognized this problem and is providing funds for public 
participation activities in the second round of assessments. 

Funding 

BRA feels that it can meet its obligations with the available funding, although the agency 
will experience a decrease in funding under SB 818 in the next two years from $440,000 to 
$410,000. For activities where BRA's existing program overlapped with SB 818, the agency does 
not charge its SB 818 fund; moreover, BRA staff often help the 818 staff with special projects. 

Nevertheless, resources remain an important issue. Tim Conry, water quality planner at 
BRA, suggests that SB 818 was predicated on a certain level of water quality and monitoring in the 
state; when the first assessments revealed that water quality data was not as extensive as expected, 
the funding mechanism was inadequate to address the need for more sampling data and other 
problems. 

Conclusion 

BRA is a medium-sized river authority with a large, relatively rural watershed. 
Implementation of SB 818 was imperfect, especially in eliciting strong citizen participation, but the 
agency is attempting to remedy this problem. Although BRA had a water quality monitoring 
program in place, the first SB 818 assessment made the agency put the data together in a new way 
that generated some surprises: for example, the municipality with the most serious hazardous waste 
problem in the Brazos River basin was not Waco or Lubbock as expected, but Stephenville, a 
relatively small town. 

BRA staff feel that reliance on river authorities is an important strength of SB 818; in 
addition to its local basis, the law's focus on data gathering and analysis will form a basis for 
sensible and effective future actions. They feel that they will gradually move from implementing 
the spirit of the law to its letter, which cannot be fulfilled with existing resources. Watershed 
management is an exciting approach with strong potential for improving water quality. 

People outside the BRA see this new "framework for cooperation" among heretofore 
isolated groups of people and agencies along the basin as the biggest accomplishment of SB 818. 
Cities, towns, universities, businesses, farmers and ranchers have been brought together and have 
seen that they share many of the same concerns and goals regarding water quality. The biggest 
single concern ofresidents of the Brazos basin whom we interviewed regarding SB 818 is that 
funding necessary to carry out assessments across the basin will not materialize. The participants 
expect the state to provide the necessary funds to conduct further assessments, either through BRA 
or directly to local entities. 

Finally, with a few exceptions, residents basin-wide consider BRA a competent, if 
underfunded, organization. BRA was commended for its preparation of the 1992 assessment and 
almost everyone interviewed who participated felt that public comments were taken into account by 
the agency. 
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The Nueces River Basin 

Background 

The study area for the 1992 SB 818 assessment of the Nueces River basin lies in the 
southern part of Texas and extends for about 360 miles and is almost 200 miles wide with a total 
drainage area of approximately 30,000 miles. Most of the area is rural and sparsely populated 
The only major population center is Corpus Christi (1990 pop: 349,894), which is located at the 
mouth of the river, with the other cities and towns having populations less than 20,000. The study 
area was divided into three economic and geographic regions: Hill Counny, Brush Counny, and 
Coastal Prairie.17 Figure 5-2 shows the Nueces River Basin. 

The Texas Hill Counny is located in the upper region just north of the town of Uvalde. 
The Hill Counny is part of the Edwards Plateau; about 90 percent of the land is used for grazing. 
The Brush Counny starts south of Edwards Plateau and continues to within sixty miles of the gulf 
coast. This area is used mainly for cattle ranching with some local farming. The remaining region 
in the southern portion is known as the Coastal Prairie. It is characterized by farms around and to 
the north of Corpus Christi but also has significant industrial development based in large part on oil 
production and refining. 

The number of municipal and industrial dischargers along the river is relatively small. 
Instead, the most significant uses are agriculture and oil and gas production. Areas in Uvalde and 
Real Counties are popular water recreational sites, while the coastal waters are used as well for 
recreation, sport fishing, and commercial fishing. Several of the rivers in the Nueces Basin are 
significant sources of recharge for the Edwards-Balcones Aquifer. 

In the 1992 SB 818 assessment, the study area had thirty-eight classified segments 
designated under the Texas Surface Water Quality Standards, including twenty inland water 
bodies, five tidal segments, and thirteen bay and estuary segments. The major reservoirs are Lake 
Corpus Christi and Choke Canyon, which provide the main source of water to approximately 
500,000 people and numerous industries in the Corpus Christi area. The primary sources of 
groundwater are the Edwards-Balcones, Carrizo-Wilcox, and Gulf Coast Aquifers. Minor 
aquifers located in the study area include the Edwards-Trinity, Trinity, Queen City, and Sparta 

Water Quality 

Within the river basin, water quantity presents a greater problem than water quality. The 
lack of urban population centers means that water quality has not been much degraded: the 1992 
assessment reports good water quality in thirty-three of the thirty-eight segments of the river. 

While the quality of the water within the basin is not a significant concern, the lack of 
surface water does pose problems. The flow of the Nueces River is low. This problem is most 
acute downstream at Corpus Christi, which requires a significant supply of water daily. Part of the 
lack of flow in the river is due to semi-arid conditions within the basin. In addition, the major 
users of water from the basin, oil producers and agricultural interests, require large amounts of 
water. For instance, farmers need large quantities of water to irrigate their fields. The need for 
water coupled with an inadequate supply of surf ace water has led users 'Within the basin to rely 
increasingly on groundwater. 

Both the quality and quantity of groundwater within the basin are major areas of concern 
for the Nueces River Authority (1'.TRA). The quality of groundwater is threatened especially by oil 
and gas production within the basin. Oil wells can cause the level of the water table to fluctuate, 
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and leaks can contaminate nearby groundwater sources. Moreover, heavy reliance on groundwater 
threatens depletion of aquifers within the basin. In particular, NRA is concerned about the future 
of the Edwards Aquifer, part of which lies within the Nueces River basin but whose major user, 
the City of San Antonio, lies outside the Nueces River basin and is not affected by NRA actions. 
This can be an impediment to the NRA's attempts to manage its share of the groundwater supply 
from the Edwards Aquifer. 

Because of the low volume of surface water and the finite supply of groundwater within the 
basin, conservation is a major issue for the NRA. Since the river authority is required to maintain 
a steady flow from its reservoirs to meet other needs, most observers believe that there will not be 
enough water for Corpus Christi. Although that city has an option to purchase additional water 
supplies, NRA is examining its own obligations and abilities to meet the city's long-term needs. 
One alternative being considered is redirecting treated waste water, which would allow Corpus to 
meet its long-range water needs but requires a permit from 1WC. 

Actors 

Nueces River Authority 

The NRA is a conservation and reclamation district created by the Texas Legislature in 
1935. NRA consists of a single executive director and his secretary. Because of the small size of 
the authority's staff, only the administrative details are performed by the executive director, most 
other work is handled by consulting firms. At the same time, the executive director of the NRA 
retains more independence and discretion than other river authority directors, who are constrained 
by the requirements and expectations of their boards of directors. As a result, the executive 
director has more flexibility in making management decisions. 

In the 1992 assessment for SB 818, NRA was responsible for conducting an assessment 
for the Nueces River Basin, San Antonio-Nueces Coastal Basin, and the Nueces-Rio Grande 
Coastal Basin. Planning assistance in areas outside NRA' s jurisdictional boundaries was obtained 
from the Lower Rio Grande Valley Development Council (LRGVDC) and the Coastal Bend 
Council of Governments (CB COG). After the 1992 assessment was completed, two major 
changes were made in the assessment's study boundary areas. First, the Lower Rio Grande Valley 
portion of the Nueces-Rio Grande Coastal Basin was transferred to the Rio Grande study area, 
since most water users in that valley obtain their water from the Rio Grande rather than the Nueces. 
Second, the Corpus Christi/Nueces Bay system became part of the National Estuary Program 
(NEP). The NEP provides funding for a four-year comprehensive management planning process, 
and the study area includes most of the area in the two coastal basins adjoining the Nueces River. 
1WC, which manages the NEP in Texas and for a variety ofreasons conducted the SB 818 
assessment of the Rio Grande, will take primary responsibility for conducting an assessment of the 
two coastal basins. However, the three basins will be have one combined steering committee and 
one assessment report, with a division of responsibilities between 1WC and NRA. 

Coastal Bend Council of Governments 

The CB COG is a regional council with legal responsibilities that include conducting studies 
and plans to guide unified development of their areas, prevent duplication of effort, promote the 
area's economy, and increase area coordination efficiency. The CBCOG assists the NRA in 
coastal areas where NRA has no jurisdiction. The CBCOG encompasses Aransas, Bee, Brooks, 
Duval, Jim Wells, Karnes, Kleberg, Live Oak, McMullen, Nueces, Refugio, and San Patricio 
counties. For the first assessment report, CB COG assisted the NRA by providing interested and 
knowledgeable parties for the steering committee. 18 
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Implementing SB 818 

Monitoring and Data 

Overall, the water quality in the Nueces study area is considered to be of good quality. 
However, NRA has identified two water quality issues for study: (1) diverting wastewater instead 
of freshwater to help NRA meet future water needs, and (2) a NPS study looking at agricultural 
run-off over the Edwards Aquifer. Initially, the study is being conducted in the Seco Creek area. 

NRA intends to focus on problem identification rather than just information gathering and 
to supplement the data sources identified in the assessment process. The 1993 work plan includes 
two major tasks: to investigate the feasibility of NRA establishing its own water quality lab and to 
establish a water quality databank. These projects are possible only because of the SB 818 funds. 
For the next assessment, the steering committee plans to prioritize those areas which were indicated 
as problem areas in the previous assessment A staff person from the Texas Water Development 
Board suggested the utility of a GIS, allowing analysts and committee members to see patterns 
within the basin. 

Public Participation 

The steering committee comprised approximately thirty people, including two city 
managers, a local university professor, a water superintendent, a CBCOG-Environmental 
Committee member, and local farmers and ranchers. 19 Citizen participation was already minimal; 
then, when the Lower Rio Grande Valley broke away after the 1992 assessment, the steering 
committee lost its few environmental group representatives. Con Mims, executive director of 
NRA, suggested that, in order to be more representative, the steering committee could use 
additional members from each city and county, from environmental groups, and from the 
agricultural community. 

Participants felt that one of the strengths of the steering committee was this coalition of 
interests who had never before met as a group, and certainly never on a regular basis. However, 
they were concerned that SB 818 focuses on assessment at the expense of other water management 
goals and expressed a fear that 818 could become a "gold mine" for consultants because of the 
need for frequent re-assessments. They thought the law's changing provisions have the effect of 
discouraging NRA from hiring additional staff to execute the assessment in-house. A possible 
resolution for the future, then, would be to extend the current deadlines or to institute some 
measure such as exempting 818 from review for a five-year trial period. 

Funding 

Since the NRA consists of only one person, the assessment required by SB 818 was 
conducted by a consulting firm. Out of available 1WC funds of almost $150,000, NRA received 
only a small fee, approximately 10%, for administration services. The remainder went directly to 
the consulting firm, which had actively sought the contract from the time SB 818 was passed. 
NRA's budget for the next assessment period (the initial phase lasting from February to August 
1993) will be $45,650, of which 90% is again slated for consulting.20 NRA has divided it between 
the Nueces River basin and the Coastal basins in proportion to the size of the task. 

Conclusion 

Our interviewees felt that water quality problems on the Nueces River did not require much 
additional assessment or data collection. Rather, they thought the money available under SB 818 
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should be used to ameliorate the problems already identified. However, they did recognize that the 
data collected under SB 818 could provide justification for future actions. Interviewees also 
expressed frustration at some of the elements required for the assessment, especially identifying oil 
wells, of which there are hundreds or perhaps thousands in the NRA area. 

The rural narure of 1\"'RA's area, the tiny size of the river authority, and the generally low 
level of public interest meant that implementing SB 818 was a rather pro forma exercise. The 
challenge for ~TRA, especially now that the study area has been made smaller, is to generate 
enough public interest to support effective watershed management 

The Sabine River Basin 

Background 

The Sabine, the eastern-most river in Texas, begins in nonhwestern Hunt County and 
eastern Collin and Rockwall counties, flows eastward, and finally forms most of the Texas
Louisiana border all the way to the Gulf of Mexico. The drainage area of the Sabine River covers 
about 9,756 square miles, 76 percent of which lies within Texas.21 The total population in the 
Sabine River basin is close to half a million people, about 50 percent of whom live in rural areas. 
Its largest three cities are Greenville (1990 pop.: 24,650), Longview (70,311), and Orange 
(19,381). 22 Figure 5-3 shows the Sabine River Basin. 

The basin has 247 point source discharges of which 141 are municipal and domestic 
outfalls and 106 industrial outfalls. The industrial outfalls are primarily at the southern end of the 
river, near Orange.23 There are 168 permits for water rights in the basin area. The basin also 
contains 26 solid waste management facilities and 61 permitted landfills. 

Water Quality 

Information in the Water Quality Assessment for the Sabine River Basin was limited in 
terms of describing overall water quality. In a general evaluation of quality criteria supporting the 
uses of the river, approximately 60 percent of measurements taken fully or partially supported the 
uses.2A Of those criteria not supporting use of the river, many were from data collected at 
Cowleech Fork. This particular area apparently suffers the greatest pollution problems in the 
Basin. Being an intermittentheadwaters stream, the Cowleech Fork suffers greater impact from 
contributing pollution sources than would be seen in downstream permanent flowing segments of 
the Sabine River. For many of the required study elements concerning water pollution, monitoring 
data were either old or unavailable. 

In the lower Sabine, major contaminants are oil and salt water, spilled a little at a time from 
the aging network of pipelines throughout the area. As the east Texas oil fields play out, the cost 
of replacing old pipeline is greater than the cost of cleaning small spills. Thus the number of oil 
spills has increased, often from breaks in pipes laid under creek beds. Monitoring of oil spills can 
be done visually, as even the smallest amounts can be seen as a sheen on the water. When spills 
are reported on either side of the Sabine, the Louisiana Conservation Commission and the Texas 
Railroad Commission together work out a response. Salt water spills are monitored locally, not in 
coordination with the TWC. 

Some interviewees resent the emphasis on aging pipelines and oil contamination. Two of 
the major oil producing counties in East Texas, Gregg and Rusk, are on the Sabine and produce 
more than seven million barrels a day. Producers argue that it is inevitable that some be lost, that 
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the contribution to the local economy is important, and that wells and pipelines are point sources 
with known owners and responsible parties. 

While the RRC is responsible for cleaning up spills on water, it is up to the county to clean 
spills on roads, which may themselves be an important source of contaminants. County roads in 
the area are constructed by using a mixture of dirt and oil to create an asphalt-like compound In 
heavy rain, they possibly might create NPS pollution. Erosion, often a problem in agricultural 
areas, is not important in the upper basin because the cotton production common before World War 
II has been transformed to small cattle-ranching operations which support the growth of turf grass. 

Actors 

Sabine River Authority (SRA) 

The Sabine River Authority was created in 1949 with a mandate to control, store, preserve, 
and distribute the waters of the Sabine river and its tributaries. Its general office is located north of 
the City of Orange in Orange County. Its jurisdiction includes the entire Sabine River basin from 
above the city of Greenville in Hunt County down to Orange County before Sabine Lake, but not 
extending to the Gulf of Mexico. The basin includes all or part of 21 counties and shares the 
border with Louisiana from Toledo Bend Reservoir downstream to the Gulf. SRA derives its 
operating funds from the sale of raw and treated water, hydroelectric power, water quality testing, 
and recreational and land-use permit fees. 

SRA has approximately 95 people on staff, 25 of whom work in the environmental 
services division. The environmental division provides such services as water quality monitoring 
and testing services. The sophisticated laboratory in Orange County provides a service to 
municipalities and industry by doing analyses for waste water, heavy metals, and pesticides, 
bacteriological testing and biomonitoring for the NPDES!fWC waste water bioassays. Some staff 
members also do a considerable amount of water quality and sediment monitoring for use by the 
river authority itself. 

SRA operates three major projects. The first, the Lake Tawakoni Project, was constructed 
for water conservation and supply purposes and completed in 1960. The City of Dallas has 
contractual use of 80 percent of the annual yield of this project and also contributes 80 percent of 
the annual operating costs. The bi-state Toledo Bend Dam and Reservoir Project was also built for 
water conservation, as well as for hydroelectric power generation (with the largest hydroelectric 
producing capacity in Texas at an average of 207 million kW annually) and for recreational 
purposes. The water yield is shared equally by Texas and Louisiana state authorities. Lake Fork 
Dam and Reservoir Project, the last created, provides water for municipal and industrial uses. 
Recreation turned out to be an important by-product, with the reservoir offering world-class 
largemouth bass fishing. Initially funded through a water supply agreement with the Texas 
Utilities Generating Company, Inc., the primary amortization responsibility was later transferred 
by contract agreement to the City of Dallas. 

SRA also monitors flood control, although it has no funding for flood control activities. 
Citizens are very concerned about flooding problems in the lower basin, complaining loudly at the 
November 1992 public hearing for SB 818 in Orange, but SRA staff feel that the expense of 
protecting the very few structures in the flood plain, which is largely rural, would not be accepted 
by other citizens in the basin. SRA has no authority by which to make the beneficiaries pay for 
flood control. There is no defined flood storage in the Lake Tawakoni and Lake Fork reservoirs, 
and Lake Tawakoni has only an uncontrolled spillway. Lake Fork reservoir does have gates, 
which are operated according to the standard operating guide.25 
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SRA has no enforcement jurisdiction. It works in co-ordination with local counties and JP 
courts to resolve problems on particular cases of sewage dumping and other pollution problems. 

The Sabine River Compact 

Much of the Sabine River runs along the Texas/Louisiana border. Texas and SRA have 
signed a number of agreements with Louisiana concerning water rights and water quality. The 
Sabine River Compact is an intergovernmental agreement between Texas and Louisiana established 
by an act of Congress in 1951. The compact provides for an "equitable" distribution of the waters 
of the Sabine River and its tributaries; "encourages" development, conservation, and utilization of 
the water; and establishes a basis for cooperative planning and action by the two states. The 
compact establishes that Texas controls the water above the shared state line, and the two states 
equally share free-flowing water where the river forms their boundary. Louisiana's interest in the 
river is primarily recreational. The Louisiana segment of the river is much smaller than the Texas 
portion, which of course covers the entire river. According to the SRA, Louisiana maintains a 
lower level of water quality monitoring. SRA, in fact, shares much of its data with Louisiana, and 
the two states have been able to conduct a basin-wide water quality study. The Toledo Bend 
Reservoir is a joint operation of the Louisiana and the Texas SRA, with water shared equally and 
hydroelectric power purchased from both. 

Industry 

One of the companies most active on the steering committee is the Eastman Chemical 
Company, which manufactures organic chemicals and plastics. The company has a strong 
environmental program of its own, last year taking 60,000 samples to monitor its five outfalls. 
The company has yet to experience any notable changes because of the shift to basin-wide 
management; indeed, the approach "makes sense if it's doable" because it emphasizes the 
connection between the headwaters and the bay. Potential drawbacks from the standpoint of this 
industry include possible backlogs, NPDES complications, or increased fees. Basin-wide permit 
evaluation could possibly result in delays for everyone because of problems with just a few 
applications. The prioritization process, if one exists, has not been made clear. Industry would 
like to know how such problems would be handled. One suggestion mentioned includes dividing 
the basin into segments. 26 

Municipalities 

Representatives from Greenville and Orange, two of the three largest municipalities within 
the SRA boundaries, were interviewed. 

The City of Greenville gets its surface water supply from Lake Tawakoni, from which it 
may draw 177 ,000 acre feet per year. The city has a domestic wastewater discharge permit that 
allows an average daily discharge of 4.23 MGD into Lake Tawakoni. Greenville's water treatment 
infrastructure is old and may contribute to water quality problems. The water purification plant, 
which currently processes about 13 MGD, was built in 1956.27 Settling time due to the upflow 
and an old clarifier, built in 1926, has been a problem. In fact, the plant is mostly manually 
operated, including manual additions of chemicals. The plant experiences turbidity problems 
especially during the summer months. The water purification plant is currently undergoing a $7 .1 
million upgrade to be completed in February 1994. 

The wastewater plant is unusual in that it accepts septic tank refuse, which landfills do not 
take. The septic tank contents are pretreated before being introduced into the plant. Previously 
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having accepted sewage transported in from as far away as the other side of Fort Worth, Greenville 
is now forced to restrict this service to the six surrounding counties in order to prevent unnecessary 
sewage dumping into the lake and to protect the city's water quality. The city has a domestic waste 
water discharge permit that allows an average daily discharge of 4.23 MGD into Lake Tawakoni. 
In 1986, the Greenville wastewater plant was fined $2 million by the EPA for permit violations, 
especially related to ammonia. Since being fined, however, the plant has never lacked operating 
funds from the city. 

The City of Orange gets its water from ground water 600 feet below the surface. Pollution 
or salt water contamination are not a problem. Following salt water encroachment, TWC forced 
industry in the area south of Orange to switch to surface water supply from the Sabine River. 
Since then, an increased amount of water has been available to the City of Orange. In fact, with 
one small exception, all towns in the area are dependent on groundwater supply and use the Sabine 
River only for their domestic wastewater discharge. The City of Orange sees no need for a switch 
to surface water for the next 30 to 40 years and hence does not promote water conservation. 

The City of Orange had forty-six violations last year on its discharge permit The 
wastewater treatment plant is big enough for the city until it rains, and then the three- to four-fold 
increase in flow results in overflow. In addition, stormwater from the city flows straight into the 
river, and high biochemical oxygen demand (BOD) levels have been a problem. The city is 
currently accepting bids on building a plant that will increase the daily capacity from 3 to 12 MGD. 
The impact will be quite noticeable since the city is expecting a 50 percent increase in wastewater 
fees following the expensive improvements. The regulations in the last twenty years have proved 
to be strenuous for the city. 

After one of its landfills closed, the city responded with an effective recycling program 
covering both yard waste and regular household waste. The city has already managed to achieve 
the TWC requirement of a 40-percent reduction in the volume of solid waste. 

State Agencies 

The primary representative of TWC in the Sabine River Basin is its Public Water Supply, 
Field Operations Division, which came into existence when the drinking water functions of the 
Texas Department of Health were transferred to TWC; the personnel were formerly county 
employees. This TWC office has authority over parts of the Sulphur, Red and Neches rivers as 
well as the Sabine. Although there was apprehension about increasing the role of the state in local 
concerns when TWC gained oversight of municipal water supplies, the department emphasizes 
assistance rather than enforcement and former good relationships have been maintained. 

Sea Rim State Park in the Sabine River basin was established to protect fresh water 
marshes on the Texas coast Because it is such a sensitive ecosystem, the Texas Parks and 
Wildlife Department employs two biologists to monitor water quality. Most of the pollution 
affecting the park is off-shore pollution - debris and discharge from oil rigs, shipping and 
commercial fishing - rather than from the Sabine River. 

The EPA is funding a study on Lake Fork to monitor agricultural run-off. Lake Fork was 
chosen because it is the watershed with the second largest concentration of agricultural livestock 
activity in the state after Erath County. The study, on which TWC, TSWCB, and SRA are 
cooperating, is intended to assess the NPS imr>act on the lake's water quality, and will focus on the 
dairy industry, septic tanks and urban runoff. 28 Although it will clearly complement the intent of 
the new law, the study was initiated without EPA knowledge of SB 818. 
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Implementing SB 818 

Monitoring and Data. 

SRA has a longer history in water quality monitoring than most Texas river authorities. 
The agency has actively monitored and studied water quality since 1954 and has maintained basin
wide water quality data since 1967, when its own water quality monitoring laboratory was built. It 
therefore had a head start in complying with the Clean Rivers Act assessment requirements. 
SRA's initial assessment was completed largely with its own data base, using in-house expertise. 
SRA did not include 1WC data in the first assessment report because SRA received it after a self
imposed cutoff for inclusion of data in the assessment. The staff also found the 1WC format time 
consuming and difficult to use. Later revisions have made this information more readily usable.29 

To fulfill the 1993 technical guidance instructions, SRA is striving to implement two new 
programs: a GIS program and a screening program involving biomonitoring and rapid 
bioassessrnen t. 30 

The high rainfall and numerous streams of east Texas do pose a problem for SRA or any 
entity attempting to develop a monitoring program. Biological monitoring is necessary, both in 
order that benchmarks be set for the elements involved and to keep track of the rapidly changing 
situation in the streams. 

One of the most important problems facing SRA is the number of unpermitted sites and 
unclassified streams for which no data are available. In hydrologically active northeast Texas, a 
large number of unclassified streams remain unmonitored until someone applies for a permit. 
Unfortunately, not everyone applies for a permit. Private dumps, unauthorized discharges, 
misapplied pesticides, and unregulated septic systems abound in this large, remote, rural area. In 
addition, streams change character throughout the year. Yet SRA is concerned that TWC makes 
the determination of stream factors necessary to classify a stream and grant a permit on the basis of 
only one or two visits. Some important factors, including whether the stream is intermittent or not, 
its average annual flow, and its biological diversity are estimated based on little evidence. 

SRA has plans to expand and streamline its monitoring through staff additions and the 
development of a grid system to identify areas and substances which have not been aggressively 
monitored in the past. Two staff members will be stationed and assigned to monitor the northern 
basin. This will shorten response time. 

Public Participation 

The steering committee was selected in October 1992. Potential members were invited by 
letter. The committee appeared to have strong industry membership, along with representatives 
from state and local agencies, livestock interests, and county judges. The individuals are 
concerned about the process and motivated to be involved. According to our interviewees, the 
lack of organized environmental groups in rural areas often puts industry, which has the necessary 
expertise, in the role of environmentalist. This may have occurred on the SRA steering committee; 
other environmentalists appear among the state agency representatives. 

Citizen monitoring occurs on an informal basis; reports of fish kills, oil spills, or salt 
contamination are received from fishermen, ranchers, and area residents who contact the RRC, 
TPWD, or SRA. In addition, Eastman's Manager of Environmental Laboratories heads a Texas 
Watch program, in which citizen monitors are carefully trained and given responsibility for 
monitoring a particular segment The data gathered must be reported only to Texas Watch, and any 
breach of that rule results in the monitor's removal from the project Industry provides much of 

93 



the technical support and training received and helps with coordination of the monitors' efforts. 
The data are used to improve water quality in the areas monitored. The RRC would feel 
comfortable in supporting citizen monitoring if local university and high school students were the 
primary monitors, because they think this would minimize the risk of bias in interpreting results. 

Conclusion 

Perhaps because SRA already had an active water quality monitoring program, people in 
the Sabine River basin are generally positive about SB 818. Virtually everyone believes that the 
law offers a new opportunity for interaction among the parties, especially TWC and SRA. Indeed, 
SB 818 appears to offer TWC an opportunity to overcome some of the prejudice it now faces by 
providing funding and technical assistance for basin-wide water quality programs. The steering 
committee may also present opportunities for the RRC to work with people hostile to it 

Some interviewees worry whether there is enough authority to complete the process begun 
by SB 818 and at what point the basin would be considered clean enough. One rancher expressed 
concern that SB 818 might become a vehicle for land-use regulations. Everyone worries that fees 
might rise beyond peoples' ability to pay; even industry noted that the new fees, though relatively 
small, come on top of other fees and the continuing expense of monitoring and data gathering. 

As SRA generates most of its revenue from the bulk sale of water, it has emphasized water 
quality from the outset The staffs desire to provide quality water has led them to focus on the 
technical and scientific side of water management, in contrast to many other river authorities, 
which SRA staff believe are dominated by politics. They believe that this has contributed to the 
high regard in which they perceive SRA is held by many special interests in the basin. Thus SRA 
seems poised to exploit in full the opportunities presented by SB 818. 

The Trinity River Basin 

Background 

There are more large cities, people and industrial developments along the Trinity River than 
on any other river in Texas.31 More than 300 municipal effluent permits and more than 100 
industrial effluent permits have been issued to facilities discharging into the Trinity River. The 
550-mile river runs from north-central Texas eastward across the Fort Worth and Dallas areas. The 
watershed then bends south-southeast through Huntsville towards Galveston Bay. For purposes 
of implementing SB 818, the Trinity watershed ends before it reaches the Gulf of Mexico; the 
Trinity-San Jacinto Coastal Basin was the subject of a separate assessment Figure 5-4 is a map 
of the basin. 

Discussions of the Trinity often focus on its northwest segment, where the river runs 
through the Dallas/Fort-Worth area, home to 4.1 million people. The river's northwest segment 
serves to remove treated wastewater from this metropolitan area; indeed, during the summer and 
other dry times, "the river has little natural flow and is sustained primarily by wastewater 
discharges." 32 Some twenty-one lakes and reservoirs provide some recreational use, but 
otherwise, our interviewees commented, the Trinity does not play a large cultural role in the 
region. 

From 1970 to 1991 , thirty-five wastewater treatment plants in the area were phased out and 
replaced by a network of larger, more advanced plants.33 In the same time period, the region's 
permitted flow increased 165 percent, from 283 MGD to 658 MGD.34 Despite the increase in 
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wastewater, the quality of the Trinity improved. For example, the river's annual flow-weighted 
concentrations of BOD decreased from 48.5 mg/Lin 1975 to 2.2 mg/Lin 1991. Organic 
pollutants from municipal sewage deplete natural oxygen levels.35 Decreased levels of organic 
pollutants raise the level of dissolved oxygen, which must be present in order for fish and other 
aquatic life to survive, and is usually present at levels of five parts per million in fresh water. The 
data provided for the fall 1992 SB 818 Report demonstrate that depressed dissolved oxygen levels 
(and, hence, higher BOD) persist in most segments of the Trinity.36 

The wastewater facilities in the region are generally in good condition. Many facilities are 
currently being renovated or replaced. For example, the City of Arlington has a new facility that is 
less than five years old and the City of Dallas is currently expanding facilities where growth is 
expected. No problems are expected in meeting future growth requirements. The North Central 
Texas Council of Governments (NCTCOG's) demographic forecasts show population and 
employment growth slowing within the interior parts of the metropolitan area, while strong growth 
will continue along its perimeter. 37 

TRA also has programs in the southern portion of the basin. The larger projects are 
associated with Lake Livingston and include two wastewater plants and three drinking-water 
plants. Projects in the more rural mid-basin areas, which vary in climate and topography and have 
only small, scattered industries, include sponsorship of local reservoirs, financing of water 
treatment plants and wastewater plants and planning of local projects. 

SB 818 offers TRA an opportunity to garner greater public participation by initiating 
volunteer cleanup projects so that people will see that "real issues" are being addressed. A pilot 
project is also being planned for the upper basin to assess rural nonpoint source pollution in five 
residential watershed areas.3s 

Actors 

Trinity River Authority. 

Created in 1955, the Trinity River Authority (TRA) was given three legislative mandates: 
maintaining a master plan for basin-wide development, serving as a local sponsor for federal water 
projects, and providing services authorized by the Texas Legislature within TRA territory. TRA 
now provides water and wastewater treatment, flood control, and recreation and reservoir facilities. 
It can issue tax exempt bonds for water and sewer improvements within the Trinity watershed. 

Each TRA project is an independent financial entity. Funds generated at one site are 
reinvested in maintenance and redevelopment of the project. Thus, like the other river authorities, 
TRA has extremely limited funds for projects outside of those in which it provides services for 
fees. 

TRA's twenty-two projects are focused in two areas. In the northern segment of the river, 
nine projects are located in Tarrant and Dallas counties alone, with four others in neighboring 
counties. Meanwhile, seven projects are located at the southernmost end of the river in Trinity 
County. Only one project-the federally sponsored Navarro Mills Lake-lies in the 120-mile
stretch between Waxahachie and Huntsville. 

North Central Texas Council of Governments 

NCTCOG has 212 members, including 16 counties, 153 cities, 23 school districts, and 20 
special districts. In addition to other usual tasks of COGs, it has been the designated water quality 
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management planning agency for North Central Texas since 1975, preparing annual updates to the 
Upper Trinity River Basin Comprehensive Sewage Plan under Section 208 of the federal Clean 
Water Act. (1RA is responsible for all other water programs.) Thus, any modification to 
municipal water or wastewater plans must be approved by NCTCOG bejore they are submitted to 
TWC. NCTCOG sees itself as a representative and even advocate of the cities, even with respect 
to 1RA, with which cities who buy its water or wastewater services have a strictly contractual 
relationship. 

Municipalities 

In the Dallas/Fort-Worth area, cities with populations of more 100,000 (Dallas, Fort 
Worth, Arlington, Garland, Irving, Plano, and Mesquite) have delegated monitoring and reporting 
relating to SB 818 to the same departments that are meeting the new EPA stormwater permitting 
requirements; cities have funding for the stormwater program and pay more attention to it but will 
undertake those SB 818 activities that overlap. The additional fees they must pay under SB 818 
constitute but a small part of the costs the cities face for new water quality programs and are far 
from the only factor driving up water rates for citizens. 

Huntsville purchases several million gallons of water a day from 1RA, which maintains a 
Huntsville branch office that is central in maintaining the gocxi working relationship between the 
two entities. Thus Huntsville believes 1RA is the right entity to implement SB 818. The city 
received $3000 of SB 818 funds to clean trash out of the Trinity River tributaries within their city 
limits. Since the dumping occurs largely outside city limits, however, counties should be 
emphasized in SB 818 programs, as should the much more polluted and polluting areas upstream, 
such as Dallas and Fort Worth.39 Again, interviewees expressed concern that the law may be 
overemphasizing studies and monitoring at the expense of actual clean up. 

Industry 

Although many diverse industries are located on the Trinity River, especially at the 
beginning and end of the river's course, involvement by industry in the initial SB 818 assessment 
was low and most companies (including such giants as General Dynamics in Fort Worth) were 
unaware of the legislation. Indeed, the list of 140 names on a mailing list used by TRA for SB 818 
activities included no industries. Texas Utilities (TU), the largest utility company in Texas and the 
largest industrial water user on the river, was aware of the law but did not participate on the 
steering committee. The Trinity Improvement Association-a pro-development group funded by 
area businesses-<l.id serve on the steering committee. 

As for citizens groups, many people interviewed pointed out the general apathy with 
respect to the Trinity River. It is considered an industrial river without significant recreational or 
cultural uses. Therefore, no citizen activists currently follow issues on the river. 

Implementing SB 818 

Monitoring and Data 

1RA has been gathering some monitoring data for more than twenty-five years and has also 
conducted studies for TWC and EPA. In addition, a number of agencies monitor water quality on 
the Trinity River, including the cities of Fort Worth and Dallas, the Army Corps of Engineers, 
EPA, and the Water Conservation Board. The U.S. Geologic Survey has ten automated monitors 
on the Trinity. 1RA contributes $70,000 a year to the $400,000 cost of the multi-agency 
monitoring. One result of SB 818 is that it provided an incentive to interpret the tremendous 

97 



backlog of data that had never been analyzed. The information was especially abundant for the 
upstream area, but included relevant information for different parts of the basin as well. 

For the 1994 report, however, TWC has indicated that the basin-wide steering committee 
will need to develop standardized monitoring systems that use a protocol similar to that on other 
rivers and generate data in a comparable format. This will require additional funding. 

Public Participation 

We have already noted that TRA's steering committee did not include citizen groups and 
industries who would have been anxious to participate. Part of the problem TRA faced was the 
length of its river and the number and diversity of interests. Another problem was the fact that 
TRA has had little industry contact, since it works mostly with the municipalities that are customers 
for its wastewater services; some interviewees suggested that TRA's secondary purpose in forming 
the steering committee was to keep its customers happy, not to create a representative basin-wide 
group. Ironically, no local government representatives, with the partial exception of NTCOG, 
participated in the steering committee. 

TRA had traditionally split the basin into thirds: the Dallas/Fort-Worth area; from that area's 
border to Livingston; and from Livingston to Houston. Even under this division of the basin into 
thirds, participants in TRA's public hearings had to travel as much as 100 to 200 miles for a 
meeting. Of those invited, approximately 50 percent attended. Now that public meetings of the 
steering committee are required by SB 818--and the steering committee may have a real effect on 
water quality in the river by allocating funds for the monitoring plan and special projects--the 
incentives for people to attend may be higher. Local officials, who appear to distrust Austin 
regulators, may have a specially strong incentive to attend and discuss the relationship of their own 
data to that of other officials from neighboring areas, bringing a new group into contact with TRA 
and each other and perhaps increasing the effectiveness of local water quality efforts. Even the 
existing steering committee, with its relatively limited membership, brought together many parties. 

Although all other river authorities mentioned the importance of downstream and upstream 
water users working together, this benefit of public participation is particularly important on the 
Trinity, where, as noted, up to 90 percent of downstream water is treated wastewater during dry 
seasons. Downstream users have therefore felt separated from the source of most pollution on one 
hand and the locus of most decision making about the river's quality on the other.40 

TRA recognizes the difficulties it faces in communicating with the many groups on the 
river. For the 1993 work plan, TRA sent 140 entities, including mayors, county judges, and other 
officials, questionnaires about their priorities for the Trinity River basin, but received only 50-odd 
responses. (We note that the mailing list did not include city water and wastewater staff, who 
might have provided more informed and interested responses.) The questionnaire addressed 
twenty-five activities; recipients were to provide information and comments on each of these 
proposed activities. Based on the limited response to the questionnaire, TRA's executive director 
apparently plans to narrow further the size of the basin-wide steering committee. 

Funding 

Because TRA promises that all revenue generated from a project will be used for that 
project, the agency has little flexibility in meeting new responsibilities that require money, such as 
the SB 818 planning and monitoring requirements. Indeed, the agency, whose operating budget 
appears large, about $43,000,000 this year, has no central fund. It relies heavily on SB 818 fees 
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to fund monitoring and finds that the money provided ($230,000 last year) is not adequate to 
complete the expanding list of required tasks.41 

Conclusion 

The passage of SB 818 has not made many changes in the Trinity River basin yet. TRA, in 
common with other river authorities, feels it has always operated under the cooperative model SB 
818 seeks to foster among the various water-related entities; as a service provider, TRA must get 
along with customers and even municipalities that are not customers. North Central Texas 
municipalities continue to rely on NCTCOG and TRA to fulfill the monitoring and assessment 
obligations of the law, in part because NCTCOG has traditionally collected comprehensive water 
quality data. 

What appears to be a general satisfaction with the status quo is reflected in TR.A's limited 
efforts directed toward public outreach and education about SB 818 and its failure to lure more 
participants to the steering committee. For example, elected officials from cities and counties were 
invited to participate, rather than city water officials, many of whom had still riot heard about SB 
818 at the time of our interviews in the winter of 1993. Virtually all interviewees outside TRA 
mentioned the need for more representative membership on the steering committee in order to make 
watershed planning a reality. 

In part as a result of this apparent disinterest in outreach, some interviewees wondered 
aloud whether TR.A should be leading the assessment effort. They point to what they see as a 
conflict between its role as wastewater services provider and its role as head of the assessment, 
because the agency might stack the steering committee with its own clients and allocate most funds 
to them. NCTCOG and its members argue that the COG might provide a more comprehensive, 
impartial agency for implementing SB 818 based on its experience in planning and organization in 
the northern part of the watershed and its lack of financial interest in the entities on the Trinity. 
This criticism fails to account for the need for real basin-wide planning that extends well beyond 
the limits of any one COG while focusing on only one of the COO's many concerns. 

TR.A did mention its interest in working with local entities to clean up river dumping sites. 
Since the advent of SB 818, TR.A has been able to help some other entities remove trash, erect "no 
dumping" signs, and draft municipal "no dumping" ordinances. The grant to the City of 
Huntsville, mentioned above, is an example of the kinds of activities TRA expects to pursue. 
These programs may reflect TRA's response to the commonly expressed concern that SB 818 may 
focus too strongly on data collection at the expense of actions to improve water quality directly. 

The Colorado River Basin 

Background 

The Colorado River basin includes 55 counties and stretches from the Texas-New Mexico 
border, through the central Texas Hill country, to the Gulf of Mexico. Within its 40,000 square 
mile area are several major cities, including Midland/Odessa, Big Spring, San Angelo, 
Brownwood (rural), Austin, Bastrop (rural), Wharton (rural) and Bay City (rural).42 An 
estimated 1,391,000 people live in the Colorado River basin. Figure 5-5 shows a layout of the 
basin. 

Three different entities have regulatory authority in the basin: the Upper Colorado River 
Authority (UCRA); the Colorado River Municipal Water District (CRMWD); and the Lower 
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Colorado River Authority (LCRA). Of these three entities, LCRA was designated by 1WC as the 
lead agency in the watershed. LCRA contracts with the UCRA and the CRMWD to provide the 
assessment reports for the upper and middle areas of the Colorado Basin. One of the challenges 
presented by passage of SB 818 is that these three agencies must now coordinate some of their 
activities to achieve the goal of basin-wide management. Historically, interaction and coordination 
among them has been minimal. SB 818 has already succeeded in fostering greater basin-wide 
interaction. 

Created in the mid-1930's, LCRA serves the dual purpose of river authority and power 
company. With over 1,700 employees, LCRA is a huge business with over $1.9 billion dollars in 
assets.43 The revenue obtained from LCRA's six hydroelectric dams and its coal- and gas-fired 
electrical generating units helps to support the agency's water quality programs. Most other river 
authorities regard LCRA as a different kind of agency because of its more flexible income, large 
size, and multiple activities. 

UCRA was created in 1935. Based in San Angelo, UCRA serves Coke and Tom Green 
counties through its regular programs but is involved with all or part of 22 counties through SB 
818. Far smaller than LCRA, the UCRA has two employees, Robert Huckabee who is the 
director, and one assistant. Historically, UCRA has been involved with assisting the Anny Corps 
of Engineers construct reservoirs and making loans to smaller communities for water system 
improvements or installations. 

CRMWD was created in 1949. Its headquarters are in Big Springs, but the district has 85 
employees located throughout a 34-county area which it serves. Main projects of CRMWD are 
those involving delivery of water to cities in the upper Colorado River basin. The district owns 
three reservoirs and maintains over 400 miles of pipeline for delivery services. 44 

Water Quality 

Water quality problems on the Colorado are representative of problems elsewhere in Texas: 
brine intrusion from old oil wells, solid waste, and NPS from septic tanks, sand and gravel mining 
operations, and soil erosion. "For the most part, the water quality of the Colorado River can be 
described as suitable for its designated use. "45 Key water quality issues in the Colorado River 
basin include high salinity levels in the upper basin, municipal wastewater treatment on the 
Conchos River (a tributary of the Colorado River), and nonpoint source pollution, particularly 
chlordane contamination in Austin's Town Lake. 

Tens of thousands of oil and gas wells have been drilled in the upper portion of the 
Colorado River basin. Locations, identification and known information about abandoned, leaking 
or improperly cased wells are to be provided by the TWC and the Railroad Commission of Texas, 
but no basin-specific information on the Colorado River watershed was available at the time of this 
report. In addition to leaking oil and gas wells, mud pits and disposal pits associated with oil and 
gas wells may cause water pollution. Contaminated drilling mud, brine water, petroleum 
hydrocarbons and solid waste have been disposed of in thousands of such pits. LCRA, CRMWD 
and UCRA have been informed by steering committees and citizens at public meetings that these 
pits, usually shallow and sometimes dug on the banks of streams, are a major concern in the upper 
portion of the Colorado River basin. The metal used to case wells containing brine water may 
corrode over time, thus adding even properly cased wells to the list of concerns. 

Citizens comments suggest that there is a widespread public perception that the petroleum 
industry continues to threaten water resources. In addition to salt water leaks from wells, people 
mentioned leaks from distribution lines and storage facilities and problems with transport of oil in 
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tank trucks and railroad cars. They have long complained of groundwater and surface water 
pollution connected with the petroleum production in Runnels and other nearby counties. The 
public says that information about problems associated with oil production is not easily available 
and that the RRC does not act on complaints. 

Because this is such an important problem on the upper Colorado, UCRA's effons during 
the 1992 assessment focused on: (1) the identification of potential water quality concerns 
associated with the oil and gas industry and water-well drilling activities, (2) a brief evaluation of 
remediation activities, and (3) the evaluation of the availability, adequacy, and accessibility of data 
held by the RRC and TWC. 

Beyond the identification and mapping of individual wells and sites of concern, threat of 
brine water discharge to surface water and groundwater resources needs to be evaluated. LCRA is 
using a Texas Water Development Board modeling program (RESOP) to simulate the effects of 
saline discharges upon the water quality of the Highland Lakes. 

Storage tanks present problems similar to those created by oil wells and pipes. Thousands 
of above-ground storage tanks (ASTs), underground storage tanks (USTs), and leaking petroleum 
storage tanks (LPSTs) are in use or abandoned in the Colorado River basin. ASTs, USTs, and 
LPSTs contain petroleum hydrocarbons, some of which contain constituents that are known 
carcinogens. Because of their proliferation, leaking petroleum storage tanks have become major 
environmental concern. Studies have indicated that over 30 percent of single-wall tank systems 
without corrosion protection were leaking. In many cases the tanks themselves were found to be 
tight, but releases were occurring through the piping systems used to deliver the product, or by 
sloppy handling during the filling of the tanks. Groundwater supplies were subject to local 
contamination, especially in areas with high water table or in recharge zones. These facilities are 
regulated by TWC's Petroleum Storage Tank Division. 

Solid waste is becoming an issue for all cities and counties in the State of Texas. In the 
LCRA area, almost five thousand tons of waste are produced each day. The average person in the 
LCRA service area discards six pounds of waste per day, of which more than half is paper and 
yard wastes. Smaller communities usually generate less waste than larger cities. However, larger 
cities may have mass-recycling programs that minimize waste. 

Recycling in the LCRA service area has increased and is expected to rise even more. The 
current recycling rate for the area is 14 percent Most of the towns and counties in the LCRA 
district have recycling programs established. These activities include curb-side and drop-off 
programs. Curb-side recycling is handled by private or city crews, while rural recycling is done 
by the drop-off method. These recycling programs are run by volunteers from civic groups, local 
schools, and retailers in each city. 

Twenty-five central Texas cities and counties have passed resolutions formally requesting 
help from LCRA in finding regional solutions to their solid waste management problems, and a 
number of other local governments are considering similar actions. The resolutions appoint LCRA 
as agent for the cities and counties in seeking funds from TWC to prepare solid-waste action plans. 
In late May, LCRA's Board of Directors voted to authorize its staff to assist customers and 
government entities in developing regional solid waste solutions 

LCRA has sponsored a project which has identified more than one hundred litter and dump 
sites along the lower Colorado from Austin downstream to Bay City. These sites hold a mixed 
variety of debris, from car bodies and rusted appliances to household trash and tires. With 
assistance from citizens and local governments, LCRA intends to clean up this litter and prevent 
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similar dumping in the future. To begin this process, LCRA will conduct several public meetings 
to discuss a litter and illegal dumping ordinance that the Board of Directors will consider adopting 
in the near future. 

Septic tanks are believed to be a major source of NPS pollution in many areas of Texas. 
According to the EPA, approximately one-third of all housing in the United States disposes of 
domestic wastewater through on-site septic tank systems, with about 25 percent of all new homes 
served by these systems. More than four million Texans use on-site wastewater disposal systems 
to treat and dispose of their domestic wastes. Many older on-site wastewater disposal facilities do 
not meet even minimum design and installation criteria and therefore can pose a threat to water 
quality and public health. A considerable number of existing homes in the LCRA assessment area 
utilize septic tanks but dispose of effluent by illegal point-source discharge off the property. 
Degradation of surface water and groundwater qualities may result in restrictions against surface 
water recreational use, prohibition against the taldng of aquatic food sources, abandonment of 
water wells, and lowering of property values. 

Examples of community on-site system problems can be found in areas such as Camp 
Swift near Bastrop, where septic tanks were illegally connected to an abandoned military training 
post wastewater collection system which did not have a legal disposal facility, or below the 
intracoastal waterway near the town of Matagorda where many septic tank discharges are made 
directly to the Colorado River. City officials of Wharton state that septic systems have polluted 
Lake Nett, a privately owned lake having thirty-nine homes along its shore. 

Implementation Of SB 818 

Monitoring and Data 

The passage of SB 818 apparently had very little effect on the water quality sampling 
efforts of LCRA. For a number of years, this authority had been involved in water quality 
programs and by the time of the legislation's passage, the LCRA already had substantial programs 
in place. 

Along with all the other river authorities, the LCRA had a very short cycle (effectively only 
about six months) to complete the 1992 assessment of water quality in the basin. However, the 
1992 assessment is replete with information, in part because of the agency's close relationship with 
TWC, which gave it ready access to data, and in part as a result of the large number of entities 
involved in water quality monitoring on the Colorado. Table 5-1 lists those we could identify. 

With so many different entities conducting surface water monitoring throughout the 
Colorado River basin, some duplication of effort is inevitable. To reduce this duplication, a Joint 
Water Quality Monitoring Program (JWQMP) was established in the lower portion of the Colorado 
River basin to coordinate the efforts of the various monitoring programs. The goal of this joint 
program is to utilize existing resources to identify water pollution programs and develop protection 
and remediation strategies to prevent further degradation of water quality and impairment of desired 
uses. The objectives of the program are 

1. To coordinate and improve sampling plans so that there is minimal duplication in data 
collection and the data collected are more adequate for generalization; 

2. To minimize the differences in sampling procedures, laboratory analysis standards, and 
data processing methods, and therefore minimize the differences in data quality; and 

3. To encourage the sharing of information by establishing a database for the JWQMP and 
periodically publishing data reports. 
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Table 5-1 

Agencies Conducting Water Quality Monitoring on the Colorado River 

Lower Colorado River Basin 

City of Austin Environmental & 
Conservation Services Department 

City of Austin Water and Wastewater Utility 
District 

Colorado River Watch Foundation 
Lower Colorado River Authority 
Texas Water Commission 
United States Geological Survey 

Upper Colorado River Basin 

Texas Water Commission 
U.S. Geological Survey 
City of San Angelo 
Irion County Underground Water District 
Colorado River Municipal Water District 

University of Texas at Austin Civil Engineering Faculty 

Source: LCRA, 1992 Water Quality Assessment of the Colorado River Basin, pp. 1-2 

Public Participation 

The basin-wide steering committee for the Colorado River Basin is comprised of 21 public 
and private sector individuals. Additionally, LCRA and UCRA have regional steering committees. 
LCRA's regional committee has 35 members; UCRA's has 9. The LCRA regional steering 
committee appears to have a mix of private citizens and public employees. All members of 
UCRA's regional steering committee, formed in late 1991, are public servants, with one exception. 
The CRMWD does not have an associated steering committee of its own but is active with the 
Colorado River Basin steering committee, which provides a public forum for the region. The 
general manager of CRMWD, Owen Ivie, is a member of the basin-wide steering committee. 

LCRA expended substantial effort to bring the public into the SB 818 decision-making 
process. They held meetings throughout the basin; the least well-attended meetings were in 
Austin, while the most well-attended meetings were those in San Angelo and Big Springs. It is 
important to note that both of these municipalities had water quality issues in the public eye at the 
time of these meetings, including problems with sewage effluent compliance in San Angelo. 

LCRA believes that they have developed excellent relationships with many entities within 
the Colorado River watershed. They actively solicit citizen input through advertisement and media 
sources. The LCRA has tried to maintain close working relationships with local political entities as 
well. It appears as if the LCRA is much more comfortable with this approach than are the UCRA 
and CRMWD. Both of these authorities have only recently begun active citizen participation. 

UCRA and its representatives have also undertaken public outreach, contacting many 
individuals and groups to solicit input concerning the adequacy of regulatory entities in maintaining 
water quality in the region. Questionnaires distributed widely in the UCRA region produced 
responses that indicated the oil and gas industry and related activities were perceived by most 
respondents as the most significant source of pollution to ground and surface water. Other citizens 
are concerned about ground and surface water pollution from such agricultural activities as 
concentrated livestock feeding and fertilizer, herbicide or pesticide use. People are also concerned 
that erosion contributes to stream degradation by increasing nutrient levels, suspended and 
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dissolved solids, and chemicals in run-off from croplands. UCRA in turn recognizes a need for 
more input from agriculrural interests in the region and is actively seeking that participation. 

Citizen monitoring ties together the two programs-water quality assessment and 
participation-as well as allowing data to be gathered from many more places than would be 
possible without citizen monitors. Hundreds of people are involved in citizen monitoring in the 
Colorado basin, more than in any other basin in Texas. Citizen monitoring has become one of the 
primary means of involving citizens in water quality issues. Among the monitoring programs are 
the following: 

Colorado River Watch Network. The Colorado River Watch Network is sponsored by the 
Lower Colorado River Authority. The Network has an estimated five hundred participants 
(students, teachers, and citizens) throughout the lower Colorado River basin. Forty-three 
monitoring sites provide LCRA with weekly monitoring data. 

Water Watch Dogs. The City of Austin sponsors another citizen monitoring group called 
the "Water Watch Dogs". The program began with the assistance of an EPA "Clean Lakes" grant. 
The program focuses on the Town Lake watershed, recognized by the Nationwide Urban Runoff 
Program as the area on the Colorado River most vulnerable area to NPS. Austin Community 
College science students monitor on a monthly basis ten sites on Town Lake and various city 
creeks for chemical parameters similar to those monitored by the Colorado River Watch Network. 
The Water Watch Dogs also draw from other high school and college students in the area. The 
program is closely coordinated with the Colorado River Watch Network, using the same field 
manual and sending the data to LCRA for inclusion with data from other sites on the Colorado 
River. 

Austin Youth River Watch. The Colorado River Watch Foundation has contracted with 
the City of Austin to develop a volunteer monitoring program that incorporates "youth at risk" . 
The goals of the project are (1) to improve the water quality of the Colorado River and its 
tributaries through ecological understanding and systems analysis; (2) to reduce the drop-out rate 
of students in the public and private high schools of Austin through positive role model interaction; 
and (3) to increase the participation of minority students in a critical environmental issue and in 
technical careers that require understanding of science and mathematics. 

Angelo State University. Citizen monitoring efforts directly upstream from LCRA are 
being coordinated by UCRA. UCRA is assisting the existing program at Angelo State University 
(ASU) in San Angelo, Texas, by providing the program additional monitoring equipment. 

San Angelo Academic Excellence Foundation. The San Angelo Academic Excellence 
Foundation and GTE-sponsored a high-school-level math and science enrichment course in 
practical hands-on technology and the study of current water quality. 

Concho River Watch Group. The Concho River Watch Group has organized to monitor 
the river and waters in the San Angelo area and to discuss ways of monitoring the management of 
San Angelo's sewage collection and treatment. UCRA presented an overview of the Clean Rivers 
Act program and plans to provide training and other support for their operation. The group is 
active in attending city council meetings and providing information about water quality to UCRA. 

Enforcement 

In contrast to the river authorities that forcefully rejected any role in water quality 
enforcement, LCRA appears to be willing to undertake some regulatory tasks; like the other 
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authorities, however, LCRA prefers the role of offering technical assistance when monitoring 
reveals specific problems. For example, in the past, LCRA monitored wastewater treatment plants 
in its area on an unannounced schedule. In so doing, it was successful in documenting various 
wastewater discharge permit violations, information about which was forwarded to TWC for 
enforcement purposes. Since 1WC placed low priority on taking action on this information due to 
understaffing and the cost of enforcement, LCRA stopped its random sampling for wastewater 
discharge permit holders in the LCRA district LCRA has additional authority to regulate activities 
of MUDs through covenants attached to sales of water. 

Funding 

Prior to passage of SB 818, LCRA spent its own funds on water quality assessments. In 
1992, SB 818 funds awarded to LCRA totaled approximately $432,000. Of this amount, about 
$193,000 was allocated to other entities, including UCRA and CRMWD. 

Conclusion 

It should come as no surprise that LCRA has been very successful in meeting the goals of 
SB 818, since its general manager was active in writing and supporting the bill. The agency was 
already conducting most of the activities required by the law and, indeed, goes beyond its 
requirements in the extent to which it works with other governmental, business, and citizen groups 
throughout its large area. UCRA and CRMWD pale in comparison. 

More important than the relative efficacies of the three agencies, however, is their ability 
and willingness to work together. The fact that three agencies manage a single watershed provides 
a test of the concept of watershed management in Texas. So far, the prognosis seems good. 

Robert Huckabee, general manager and one of two employees at UCRA, praises LCRA's 
support and cooperation during the assessment. He notes, too, that in some instances UCRA has 
been able to provide information and expertise for LCRA which may otherwise have been lacking 
in the assessment. SB 818 has provided the impetus for increased communication among LCRA, 
UCRA and CRMWD.46 It also appears that SB 818 has laid the groundwork for serious 
coordination among three agencies who had heretofore had surprisingly little contact This is 
certainly one important step towards watershed management on the Colorado. 

Overview 

River authorities differ widely in size, in the nature of the watersheds they oversee, in 
services they provide, and in general concern for the watershed approach. While the watershed 
approach clearly relies for sound implementation on organizations that are closer to local concerns 
than a state agency can ever be, nevertheless it seems curious at first glance that such diverse 
entities as river authorities should have been chosen to implement watershed management in Texas. 

However, our fieldwork suggests that in many cases the river authorities have done very 
well. Many already were collecting the kinds of data that the SB 818 assessments required. Most 
regard integrated management along the entire river to be a central component of their mandates. 
Most were in touch with many of the different interested parties along their rivers, at least as 
customers for their water and wastewater services. Thus the river authorities started out with basic 
elements for implementing SB 818 already in place. 

106 



The area in which the river authorities have differed most is in fostering citizen 
participation. In many areas, citizens have come to think of public hearings as places where they 
can express dissatisfaction or concern but cannot affect policy outcomes. Such a dismal 
environment made it difficult for river authorities to start a dynamic participation program, 
especially those that had small staffs, covered large rural areas, or had little practice in working 
with anyone but a few large industrial and municipal customers. 

Workable watershed management plans are not required by SB 818. Considering that river 
authorities had only a few months in which to complete the first assessments and that they had just 
received the guidance for the next ones, we may say that it is not impossible to imagine real 
watershed management plans emerging from SB 818 activities in a few years. 

These last few paragraphs constitute a very brief review of our findings from fieldwork in 
the four river basins and our interviews with staff of the three entities that manage the Colorado 
River. We reserve our longer discussion of the three topics, as well as conclusions and 
recommendations, for Chapter 6. 
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NOTES 

1. A great deal of the information in this report was taken from the Brazos River Authority 
1992 Assessment of Water Quality (October 1, 1992), prepared in compliance with the Clean 
Rivers Act. 

2. Interview with Tom Conry, Water Quality Planner, Brazos River Authority, Waco, 
Texas, February 25, 1993. Mr. Conry provided a great deal of assistance in compiling our report 
in the course of this personal interview and an earlier one in Austin on February 17, 1993. The 
authors greatly appreciate his participation. 

3. Texas Water Commission, Summary Report: Regional Assessments of Water Quality 
Pursuant to the Texas Clean Rivers Act, December 1992, p. 12. 

4. Conry interview, February 25, 1993. 

5. Phone interview with Mike Bukala, Administrative Assistant, BRA, June 25, 1993. 

6. Interview with Ray Johnston, owner of a large dairy farm in Comanche County, 
February 27, 1993. 

7. Ibid. 

8. Phone interview with Larry Hertel, City Engineer, Lubbock, June 30, 1993. 

9. Interview with Skipper Wood, Civil Engineer, Streets and Drainage Engineering, City 
of Lubbock, April 12, 1993. 

10. Interview with Bill Flannery, City Secretary, City of Comanche, February 23, 1993. 

11. Interview with Gary D. Lacey, Upper Leon River MUD, February 23, 1993. 

12. Interview with Russell Honerkamp, Environmental Services Manager, City of 
Brenham, February 26, 1993. 

13. Interview with Wayne Wyatt, High Plains Underground Water District, April 19, 
1993. 

14. The City of Austin has deemed it unlawful to sell household laundry detergent 
containing more than 5/10of1 % phosphorus by weight. Phone interview with Mark Parson, 
City/County Health Department, June 24, 1993. 

15. Honerkamp interview, February 26, 1993. 

16. Wyatt interview, April 19, 1993. 

17. Information for this field report was taken from the Nueces River Authority, 1992 
Assessment of Water Quality, 1993 Work Plan, and a July 7, 1993, phone interview with Con 
Mims, Executive Director of the NRA. 

108 



18. Phone interview with John Buckner, Director, CBCOG, June 29, 1993. 

19. Ibid. 

20. Mims interview, July 7, 1993. 

21. Sabine River Authority, 1992 Regional Assessment of Water Quality, Sabine River 
Basin, vol. 1, (October 1992), p. 4 

22. Ibid., p. 8. 

23. Phone interview with Jack Tatum, Development Coordinator, SRA, June 25, 1993. 

24. SRA, 1992 Assessment, p. 21 

25. Interview with David Parsons, Upper Basin Regional Manager for Operations for the 
SRA, Point, Texas, February 11, 1993. 

26. Interview with J.E. Dworsky, Director, Operations Staff, Eastman Company, 
Longview, Texas, February 12, 1993 

27. Interview with Bobby Standlee, Water Plant Superintendent, City of Greenville, 
Greenville, Texas, February 11, 1993. 

28. Phone interview with Richard Respess, Project Manager, TWC, August 3, 1993. 

29. Tatum interview, June 25, 1993; interview with Albert Gray, SRA Development 
Manager, February 19, 1993. 

30. Tatum interview. 

31. Texas Water Development Board, "Texas Water Facts" (Austin, 1991), p. 20. 

32. TWC, Summary Report: Regional Assessments, p.95. 

33. North Texas Council of Governments, "How Healthy is the Trinity?" Reflection on the 
Trinity (Arlington, Texas, Summer 1992), p. 1. 

34. Ibid. 

35. The Conservation Foundation. State of the Environment: An Assessment at Mid
Decade (Washington, D.C.), 1984, pp. 102-128. 

36. TWC, Summary Report: Regional Assessments,. pp. 101-111. 

37. See pages 1-44 of the NCTCOG's Environmental Strategies, which provides 
population bar graphs. The graphs show the regional population of North Central Texas in 1991 at 
approximately four million, with the growth occurring at the periphery of the region. 

38. Phone interview with Richard Browning, Environmental Planning Manager, Trinity 
River Authority, June 30, 1993. 
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39. Interview with Johnny Potuto, Assistant Director of Public Works for the City of 
Huntsville. 

40. Browning interview, June 30, 1993. 

41. Phone interview with Richard Browning, Environmental Planning Manager, TR.A, 
June 25, 1993. 

42. Lower Colorado River Authority, 1992 Water Quality Assessment of the Colorado 
River Basin. 

43. LCRA, 1991 annual report. 

44. Interview with Mr. Owen Ivie, General Manager, CRMWD April 28, 1993. 

45. LCRA, 1992 Assessment, vol. 1. 

46. Phone interview with Robert Huckabee, Director, UCRA, June 29, 1993. 
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Chapter 6. Conclusion 

Senate Bill 818 seeks to rectify the state's fragmented approach to water quality 
management. Before SB 818 was passed, rivers, basins, and streams were not considered as 
a whole for water quality purposes. TWC designated uses and assessed water quality with 
respect to segments, not entire rivers. In contrast, SB 818 mandates regional water quality 
assessment and planning. 

In chapter 4, we identified three components of watershed management: 

1. acquiring good data and an accurate understanding of the complex ways in which 
water moves and acts throughout the entire watershed; 

2. promoting public participation and encouraging nonadversarial modes of decision 
making among jurisdictions and groups with conflicting interests; and 

3. developing regional consensus-based plans that take into account surface water and 
groundwater and their interactions as well as point and nonpoint sources of 
pollution. 

Assessment of SB 818 against this yardstick found it strong on the first two elements and 
almost completely lacking on the third. However, we did note that TWC, which is responsible 
for implementing the law, is moving towards developing implementable plans through its new 
guidance to river authorities and through participation in other cooperative planning activities. 

Chapter 5 described implementation of SB 818 in five watersheds. The three criteria 
above again were the measure used in drawing conclusions based on these watersheds. This 
evaluation lays the groundwork for some brief conclusions and recommendations for the 
future. 

Evaluating SB 818 

Watershed management has become a commonplace term in the environmental and 
natural resource communities. Although people disagree about the specifics, it captures several 
important, interrelated ideas. Obviously the most basic idea is that water quality cannot be 
controlled or improved without an integrated approach that uses natural, not political, 
boundaries to determine the relevant environment. Moreover, no integrated approach can be 
developed without sound technical data and models, nor will it be implemented without the 
commitment of diverse interests within the watershed-interests whose commitment can be 
obtained only if they participate in assessing and prioritizing problems and formulating 
solutions. Thus implementing watershed management depends equally on scientific 
information and public participation, both of which consume a lot of resources. Our evaluation 
again will focus on these aspects, as well as the questions of funding and of implementing the 
other requirements of the law. 

Data Gathering and Assessment 

SB 818 requires river authorities to conduct regional assessments of the watershed 
under the supervision of TWC. Indeed, because the enforcement provisions originally 
proposed did not become part of the law, it is largely one concerned with data-gathering and 
analysis. However, these tasks are central to sound watershed management and constitute one 
of the central features of the "watershed approach." 
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Our interviewees' attitudes towards data-gathering are contradictory. On the one hand, 
they acknowledge the need for new data: In the initial assessments required under SB 818, the 
lack of monitoring was mentioned by all the river authorities as the primary water quality 
problem. Only 7 percent of the state's stream-miles are monitored by TWC. Most of this 
monitoring, as well as the more extensive self-monitoring required of permitted dischargers, is 
directed at point-source pollution. This leaves large gaps in the information that is available 
concerning particular areas or kinds of problems, especially toxic pollution and nonpoint 
source pollution. On the other hand, many of our respondents downplayed the importance of 
data gathering, preferring instead to take immediate ameliorative action based on present 
knowledge, which they believe is adequate to set policy priorities. 

To illustrate the importance of data gaps, we might assess as a problem of inadequate 
data the contradiction we found earlier concerning nonpoint source pollution. Remember that 
the federal government says that 50 to 75 percent of pollution in U.S. waters now derives from 
nonpoint sources.1 Yet the river authorities conducting their first SB 818 water quality 
assessments ranked NPS ninth out of the various water quality problems. This inconsistency 
suggests an implicit criticism of the federal government's command-and-control, centralized 
approach to pollution control. However, it is equally possible that the inconsistency stems 
from a lack of decent data in Texas; data provided by TWC or otherwise available to the river 
authorities simply may not be good enough to indicate the extent of the NPS problem. People 
may believe that NPS is not important because of the lack of sound data 

Our respondents' mixed attitude towards gathering new data reflects in part their 
recognition that resources for watershed management are very limited. Those who prefer 
immediate action to further data-gathering are worried about the opportunity costs of getting 
additional information; that is, they see data gathering and action as competing for a fixed 
amount of money. 

Recognizing this problem, TWC's guidance for the reports due in 1994 allows river 
authorities to focus on assessing existing data and developing a sensible monitoring plan, 
thereby minimizing the costs associated with gathering new data. However, within existing 
data, river authorities are asked to focus on nonpoint source pollution, toxic substances, and 
nutrients, the three elements specifically mentioned in the legislation. This directive creates a 
contradiction, unfortunately, since the data least available concern the first two of these 
subjects. 

One means for resolving in part the tension between the need for additional data, the 
need to make better use of existing data, and the lack of resources for data gathering and 
analysis is to reduce the cost of obtaining data. Citizen monitoring programs, described 
extensively in our discussion of the Colorado River but practiced on all the river basins, is one 
tool for reducing cost. Citizen volunteers can monitor frequently and at a wide range of sites at 
the cost only of some minimal equipment after training. However, citizens presently are able to 
gather data only about a few of the most conventional contaminants; their data are not usable in 
regulatory proceedings and are often regarded by professionals as of low quality. Reducing 
the overlap in existing monitoring programs can also lower costs. 

Developing new sampling procedures is another means for reducing costs in the long 
run, although it will surely require initial funding for research. Simple biocriteria that could be 
monitored by citizens would accomplish two purposes: broadening the scope of sampling 
beyond its present emphasis on point sources and increasing the utility of low-cost citizen 
monitors. Only if the criteria exceed certain values or indicators would more costly 
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professional monitoring be required. NPS monitoring, which is sorely lacking, also requires 
collection of complex and expensive data. The most expensive kinds of data collection, testing 
for pesticides and other toxic substances, cannot be avoided; however, Texas would be well 
advised to join other states in petitioning EPA to stop requiring testing for pesticides banned 
nearly a quarter century ago and to allow states to limit routine toxic substance testing to those 
likely to be present based on an industrial and geophysical profile. 

Standardized data formats also help to hold down costs by increasing the ease with 
which data may be computerized and analyzed. They also contribute to improved quality of 
data, another problem mentioned by many of our respondents. In the future, another area for 
standardization will be a GIS; unfortunately, the opportunity to have 1WDB build one even 
before the law was implemented has been lost, and the cost of creating the maps and 
distributing them to the several river basins will be very high. 

Overall, balancing the need for new data and the cost of obtaining it will be an ongoing 
task of 1WC. For the initial report, the agency provided a long laundry list of data to be 
provided while implicitly recognizing that river authorities would not be able to obtain all the 
necessary data in the time allotted. For the second report, 1WC has encouraged agencies to 
develop a monitoring program that reflects likely problems on the individual watersheds. Thus 
fears expressed during our interviews that 1WC will require river authorities or local bodies to 
"count every single oil well around" seem unlikely to materialize. On the other hand. citizens 
loudly complained about the way in which oil and gas activities were polluting their rivers and 
streams; surely some data are required to test public perception before instituting an expensive 
new regulatory program. Since the absence of data opens government decisions to criticism, 
but there can never be enough data to provide unassailable evidence of causal relationships, 
environmental program managers will continue to walk a tightrope in deciding which and how 
much data to acquire. Research into indicators and developing trigger points offers one 
important and underutilized means for balancing the competing goals of cost containment and 
information gathering. 

Public Participation 

The second essential element of watershed management is citizen participation. 
Encouraging public involvement may help government agencies disseminate information, 
create a sounding board for potential changes, and enlarge the range of possible solutions to 
problems. It is included as a component of watershed management because it supports 
developing a workable basin-wide plan by ensuring that voices of diverse water users are heard 
and their interests taken into account in the final plan. 

One mechanism prescribed by SB 818 is the basin-wide steering committee. Most river 
authorities supplemented this with public hearings or public meetings at several locations up 
and down the rivers, as the law also requires. In general, however, the river authorities were 
frustrated in their attempts to generate appreciable public involvement. As the stakes grow 
higher, perhaps when an implementable plan is being developed or when other decisions 
concerning water use and water rights are being made, participation will increase. 

As noted in chapter 4, SB 818 states that the basin steering committees should be 
composed of representatives from "all appropriate state agencies, political subdivisions, and 
other governmental bodies with an interest in water quality." This emphasis on governmental 
participation presumably reflects an attempt to increase the likelihood that entities collecting 
water quality data would contribute that data to the assessment as well as to pave the way for 
intergovernmental cooperation in future planning efforts. Throughout our discussion, 
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however, we have treated the steering committees under the heading of public participation, in 
part because so many of the river authorities did reach out to include more diverse interests on 
their steering committees. Our other reason for considering the steering committees under this 
heading, rather than under data gathering, for example, is that we believe strongly that the 
committees should have a broad representation of interests and should serve as mechanisms for 
public participation as well as information exchange. 

Recognizing, then, that we are imposing on the steering committees a role that the law 
did not fully envision or mandate, we conclude that they had varied success. In general, the 
steering committees appear to have been quickly assembled from agencies and interests with 
whom the river authorities had already formed relationships. In some instances, river 
authorities appear to have interpreted the law's direction to include governmental authorities too 
narrowly; for example, the Trinity River Authority sent letters to elected county and city 
officials rather than selecting steering committee members from among city and county staffs 
more likely to have the requisite knowledge about water quality issues. We also note that 
several individuals, especially state agency representatives, served as members of more than 
one steering committee. While this arrangement doubtless encourages information transfer 
among basins, it is probably less effective at promoting local involvement in the steering 
committees.2 Nevertheless, one of the comments heard most frequently about the steering 
committees (and SB 818 more generally) was praise for the success with which governmental 
units that had had little previous contact were brought together and developed ties that are likely 
to extend well beyond the concerns of the immediate water quality assessment. 

Some river authorities included a broad range of members on the steering committee. 
Both the river authorities that took this step and the members approved. River authorities lay 
the groundwork for consensus building by including the general public as well as private 
landowners, business interests and governmental agencies who might otherwise meet only in 
court.3 As one observer says, "Boards (should) include folks who are normally at odds."4 

Because special interests don't have to "play by the same rules as planners and public bodies,"5 

having them on the steering committee helps give them a stake in the process and can reduce 
any tendency to disrupt it. 

To the extent that steering committees did not include many members of the public, not 
all the blame lies with the river authorities. Many people simply did not care to participate. 
Some of the disinterest may lie in the fact that SB 818 provides no specific role for the steering 
committees other than to 11 assist in the coordination and development of [the] assessment. 11 A 
clearer role for the steering committee, one with some outcomes that affect water quality or the 
lives of people on the river, would elicit more enthusiastic participation. This problem is 
closely allied to the commonly expressed concern that SB 818 focuses on data gathering at the 
expense of ameliorating pollution problems now; if the law included more action, people 
perhaps would be more interested in it. 

A similar problem faced the river authorities in obtaining public participation in 
meetings or hearings to elicit information about water quality problems or to evaluate the 
assessment reports. SB 818 does not indicate a particular purpose for public participation, nor 
does it require that public comments actually affect implementation of watershed management. 
A literal reading of the bill would seem to suggest that the public is supposed only to comment 
on the assessment. While virtually all the river authorities held more-general public hearings, 
an exclusive focus on the assessment is likely to perpetuate public disinterest.6 

Again, the river authorities face a difficult problem. It is not uncommon for the public 
to be relatively disinterested until it perceives a crisis or threat 7 The high attendance at public 
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meetings concerning watershed planning in areas with active controversies not directly related 
to the goals of SB 818 suggests the importance of this factor. Until the public has a stake in 
the outcome, and until people believe that their input affects the outcome, people are unlikely to 
devote much energy to SB 818. In other areas where watershed management has been tried, 
the lack of clear guidelines or specific goals for public participation and the concomitant low 
level of public activity has sometimes resulted in a process that is captured by more active 
interests and perpetuates politics as usual. 8 The multiplicity of MUDs and other water districts 
and their usual focus on management rather than water quality further impedes participation of 
all affected parties. As the time for developing "real" watershed management plans with some 
teeth approaches, people may take more interest. 

In addition to these barriers to public participation, river authorities face another 
difficulty, namely, it is expensive and time-consuming just to get out information about 
watershed planning and the opportunity to participate. The Brazos River Authority complained 
about the large number of radio stations in its largely rural area, pointing out that to inform 
everyone in the watershed about SB 818 and the public hearings, the steering committee would 
have to find each radio station and persuade it to broadcast a public service announcement The 
problem is even more difficult when using newspapers; often rural areas are served by a 
metropolitan newspaper with high advertising rates and many readers who do not live within 
the watershed. Having staff travel the length of a 500-mile river to hold public hearings in 
three locations is also expensive. Many people encountered in our fieldwork had never heard 
of SB 818, not even those in industry and municipalities and agriculture with direct interests in 
water quality. Obviously people cannot participate if they do not know about the law. To help 
remedy this problem, 1WC is using some of the SB 818 funds to assist some river authorities 
with public participation programs in 1993-94. 

No matter how frustrating and apparently fruitless it seems, river authorities need to 
keep working to enhance public participation, not only because the law so mandates but 
because public participation programs build trust, allowing controversies to be more easily 
resolved when they arise. In short, they lay the groundwork for making the difficult choices 
that will inevitably come with watershed management 

One activity that does not quite qualify as "public participation" but nonetheless can 
accomplish many of the same purposes is public education. Education serves a dual purpose: 
imparting information and building trust and interest Just as watershed management relies on 
accurate information about water quality, effective public participation requires an informed 
public. However, as people learn more and find the information useful or interesting, they 
begin to build relationships of trust with the educator and, with luck, with others who are 
learning alongside them. Thus community education, although it does not call for participation 
in the sense of directly affecting policy, performs a very important function in broader public 
participation programs. 

Public hearings and meetings (which can inform as well as elicit opinion) are but one 
form of education. The same purpose can be accomplished by means of meetings with 
representatives from the river authority, the steering committee or business and industry, or 
through community updates by consultants, site tours, expert presentations, hotline surveys, 
and displays at local churches or meeting halls.9 Citizen monitoring programs, among the 
most popular of all education activities, are present in some form or another in virtually every 
watershed. Since most of these monitoring efforts are funded and staffed through partnerships 
among agencies, industries, schools or universities, and non-profit agencies, they provide an 
excellent forum for communication, information exchange and goal formation in the 
watersheds. 
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Though not required by SB 818, river authorities also could consider providing specific 
data and materials based on the assessments to individual interests in the basin. Actively 
seeking out and offering all basin interests information gathered through monitoring without 
waiting for specific requests will show the public that there is a genuine desire to solve 
problems rather than enforce regulations. This plan would address also the concern of some 
river authorities that they may become involved in enforcement of water quality rather than 
providing assistance in meeting quality standards. Finally, it gives people the kinds of 
information they need to participate effectively in watershed planning and public policy 
decisions concerning water quality and quantity. 

In short, public participation is many ways the heart of the watershed approach. People 
and agencies with conflicting or simply different interests, who are otherwise unlikely to meet 
to identify common concerns, must be brought together if an effective basin-wide plan is ever 
to be formulated and implemented. SB 818 lays the basis for mutual education and cooperation 
through the steering committees and requirements, however vague, for public participation. 
Many of our respondents called SB 818 a "framework for cooperation" among heretofore 
isolated groups of people and agencies in their basins. However, river authorities face an 
uphill struggle to elicit serious public participation: the very nature of a watershed is that is 
spread out and includes diverse groups and ecologies. Informing people about SB 818, 
garnering interest in the watershed approach, and inducing people to spend hours traveling to 
steering committee meetings or public hearings will not be easy. 

We see the steering committees, where some real decision making occurs, as the 
magnet for organized groups, in contrast to public hearings, for example. River authorities 
should expand the membership of the steering committees to include many nongovernmental 
groups. Where citizens' groups do not exist (we could identify only one on the northern 
Trinity, and that reportedly a pro-development group), river authorities will have to solicit help 
from other steering committee members in helping such groups coalesce. Information 
programs are one way to do this: again using the Trinity as an example, downstream users 
might be expected to become interested in watershed planning if they learn that up to 90 percent 
of Trinity's downstream water is treated upstream waste water in dry years. In the long run, 
however, public participation cannot be created; it must emerge from people's interests. When 
enforceable watershed plans become a reality, people will make their voices heard. 

Other Statutory Requirements and Administrative Concerns 

SB 818 includes some additional requirements that do not fall clearly under our three 
criteria but are nonetheless central to effective watershed management The primary one of 
these is the requirement that all permits within a watershed expire at the same time so that 
regulators can consider combined effects of discharges throughout the basin. 

Basin-wide permitting has not proceeded smoothly. TWC's first proposal would have 
shortened the effective period for many permits, imposing greater costs on permit holders. 
These costs were enough that the permit holders persuaded the commission not to adopt the 
proposed rules. New rules have been promised for several months, but in July 1993 were not 
approved to be sent to the Texas Register. TWC's intention to form watershed committees or 
watershed permit teams also has not been carried out. 

There are two barriers to implementing the statutory requirement for basin-wide 
permitting. First, while the approach is vital to serious watershed management, it creates 
administrative difficulties. If permit writers at TWC become specialists in a particular basin, 
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as seems sensible, what will they do in the four years between renewal periods for "their" 
basin? At present, permits come in at a relatively steady rate; coping with the bulges caused by 
the new requirement will depend upon new organizational arrangements. Second, to get 
everyone in a basin on the same permitting schedule will require that some permits be either 
shortened or lengthened. Since the public outcry against shortening was so loud, TWC will 
obviously extend some permits. Will there be interim reviews or will the permits simply be 
extended? What are the effects on water quality and watershed management of this approach? 
Meanwhile, the effect of TWC's action is to defer basin-wide permit review until 1996 or later. 

TWC apparently plans to create watershed working groups that will include staff from 
all relevant programs - permitting standards, enforcement, and others. These teams will be 
formed in the year that a watershed is to have its permits examined, do its work, and then 
disband. Another team will be formed for another watershed. 

If there are 23 watersheds with five-year reviews, then 4 to 5 watersheds must be 
reviewed each year. Does TWC have enough of each kind of specialist to form several discrete 
watershed committees each year? Will team members have enough time to pay attention to the 
overall watershed portion of the task, or will they continue more in the case-by-case mcxie they 
presently use? We are not sure that TWC has thought through these issues carefully. In 
North Carolina, with fewer watersheds, the entire agency focuses its attention on one 
watershed at a time. We doubt that this approach will work in Texas. Unfortunately, TWC 
has contracted with the same company that helped design the North Carolina (and other) 
management strategies. It will be important to ensure that this state's special feanrres are taken 
into account instead of forcing Texas into the mold developed for smaller states with smaller 
and often more homogeneous watersheds. 

The delay in basin-wide permit review has allowed TWC to defer consideration of its 
relationships with the basin-wide steering committees and the river authorities during the permit 
review period. We see this as an important opportunity to use local resources to assist TWC 
and, at the same time, obtain basin-wide comminnents to longer-term planning. Severely 
strained resources prevent TWC from even thinking aoout this aspect of watershed 
management 

Another role that TWC must play is assisting river authorities in coordinating among 
themselves. We saw in chapter 5 that the Sabine River Authority is now thinking of building 
its own water quality laboratory. Will other river authorities feel the same need? What is the 
optimum number of labs that can test for rare pesticides? TWC must work with the Texas 
~ater Conservation Association to help ensure that the river authorities discuss this and related 
issues. 

Finally, TWC can help river authorities by accumulating data to support changes in 
federal monitoring requirements. For example, expensive tests are still required for pesticides 
long banned, while biomonitoring is ignored for lack of money. Some of these problems can 
only be resolved at the federal level. The new EPA administrator comes from a state 
background and presumably would be sympathetic to such concerns. Naturally, the argument 
must be well documented. TWC, as the central oody, should compile and assess the data to 
streamline the monitoring protocol. 

Funding 

Conducting a watershed assessment under SB 818 entails general administration, data 
gathering and analysis, planning, public outreach, testing, and other activities, all of which 
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require funding. SB 818 provides for some of this funding through fees on wastewater permit 
holders and water rights holders. In 1992, $4.8 million dollars in funding was raised through 
this provision. Of this, more than $3 million was distributed to river authorities to assist with 
assessments. 

The biggest single complaint our respondents from river authorities voiced is that 
funding required to carry out assessments across the basin is not sufficient. They worry that 
current funding is not adequate to do all the monitoring as well as new data gathering required 
by the initial assessment guidelines; they expect that additional tasks will be included in future 
assessments. They particularly worry about the public participation requirements. The Brazos 
River Authority, for example, had a limited public relations "infrastructure." Despite the 
"critical shortage of quality data," environmental engineers had to spend their time arranging 
meetings and developing newsletters; BRA wondered whether this was a sound deployment of 
scarce resources. 

On the other hand, a concern heard almost equally often was that SB 818 was the 
beginning of a major fee or tax systen:r-the "camel's nose under the tent" A bill introduced in 
the Texas Legislature in 1993 (but not passed) would have capped collections for SB 818 at $5 
million. Dairy farmers and other agricultural interests are quick to defend their industry from 
those who cite them as a source of pollution and argued successfully that as modest polluters 
they should not have pay for assessment or remediation, especially since groundwater users 
did not have to pay. Thus the burden falls entirely on holders of effluent permits, who already 
pay permit, inspection, and other related fees. These entities often resent SB 818 as in effect 
another pollution tax. We are concerned that once again agricultural water rights holders are 
being subsidized at the expense of other water users; a small fee could fund studies that would 
prove or disprove their contention that their activities contribute little to NPS pollution in 
Texas's rivers and streams. 

These funding problems will not be resolved easily. We conducted a brief review of 
federal programs to see whether Texas was mining them fully. Texas has received grants 
under all the programs that require or encourage water quality planning in regions or are 
targeted towards NPS pollution reduction. Thus it is unlikely that federal funding will alleviate 
the problem to any great extent 

One other funding question is worth considering briefly. Often people told us that 
water quality problems were well understocxi, so that money should be used for remediation 
rather than study. Should the river authorities be allowed to fund special projects as well as 
perform assessments? Can they do so under the law? In some cases it may be more beneficial 
to direct funds into solving problems rather than building up the data base. River authorities 
might be allowed to prioritize and address those problems identified in the previous 
assessment. 

Recommendations 

Our summary evaluation of SB 818 is that by itself it v.ri.11 not result in watershed 
management, in large part because it does not provide for the third element of watershed 
management-a workable, enforceable watershed management plan. However, SB 818 can 
certainly expedite watershed management by providing access to data, identifying problems on 
a watershed basis, and fostering steering committees which can build the kinds of consensus 
needed to develop and adhere to a workable plan. 
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Our recommendations fall into two categories: incremental improvements in SB 818 
that will strengthen its effectiveness for its present purposes and broader recommendations, 
growing out of our evaluation of SB 818, that will help improve or maintain the quality and 
quantity of Texas's water. 

Improving SB 818 

In the following recommendations, we accept SB 818 for what it is, namely, a law that 
promotes assessment and coordination but not management Thus we do not suggest that river 
authorities and steering committees be mandated to develop workable watershed management 
plans; that phase will come later, and we suggest it in the following section. Even agreeing that 
the purposes of the law are limited to the two tasks we have called data and public participation, 
however, we find that there are some improvements we can suggest. 

1. TWC should develop standards for monitoring protocols, data 
formats, laboratory procedures, and assessment formats. While some elements of 
the assessments are standardized, many are not Our interviewees often complained about 
incomparable data, even within their own watersheds. Since it will never be possible to 
monitor all of Texas's nearly 200,000 miles of streams, indicator tests must be developed. 
Only if an indicator test exceeds a trigger point should other tests be required. Biomonitoring 
indicator tests are especially needed, since biomonitoring helps identify problems that are not 
always evident through physical-chemical tests. The proper level for developing these 
standards is the state, which should consult with river authorities and others to make full use of 
innovations already adopted at the local level. TWC should inform river authorities and other 
data-gatherers of these standards, which should be made available in electronic form as 
appropriate. For example, standards for data formats could be embodied in software 
distributed to all those who will be reporting data, enabling them to comply with the standards 
without expending additional resources. Even citizen monitors could be given electronic pads 
for reporting. 

2. TWC should build a GIS system that can be used by all watersheds. 
Assessments not only need to be standardized and collected for a database, but they also 
require a medium that can help policymakers and citizens understand how the information 
relates to the watershed. A computer system such as a Geographic Information System (GIS) 
Tract System would facilitate watershed management The data collected by assessments are 
superimposed on digital maps so that the analysts and committee members can visualize the 
water basin. The database also could be manipulated graphically so that watershed plans could 
be modeled before implementation. Water permits and violations, too, can be displayed on 
maps, in order to allow their effects on the watershed to be more easily visualized. GIS is the 
one information system most consistent with a holistic watershed approach. 

3. River Authorities should increase citizen input. While river authorities 
actively solicit citizen input through traditional methods such as advertisements in print and 
broadcast, more creative methods may be required. Since public attendance at steering 
committee meetings increases when local pressing issues are on the agenda in addition to 
general SB 818 issues, river authorities should work with other governmental entities to share 
public meetings. Involving the community in watershed issues at other community meetings 
may at least pique interest in these issues and provide a foundation for future meetings. 
Creating real decision points in the watershed management process also will create more citizen 
interest Volunteer efforts give the public a sense of ownership of local water quality; citizen 
monitoring, cleanup, recycling, and perhaps even offering technical assistance on construction 
sites or farms are all volunteer programs that teach about the watershed approach while they 
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involve citizens directly in improving water quality. 

4. River authorities should expand members of the steering committees. 
Where river authorities are not already doing so, they should expand their basin-wide steering 
committees to include diverse interests. Although the law does not require such active 
participation, river authorities would be well advised to give some power to the steering 
committees, since participation and interest heighten when "real issues" are to be decided. 

5. All entities should make all information about the program readily 
available. Public trust is enhanced when government information is readily available. 
Moreover, public access to information is central to the implicit purpose of SB 818, which is to 
enhance the public's ability to participate in decision making about water quality and quantity in 
their watersheds. Note that increased public input into decision making depends upon data that 
are not just available but understandable and useful. The GIS is one way of providing 
information in a form useful to the public; until it is developed, however, data collected for the 
assessments should not only be open to the public but actively disseminated. Many of our 
interviewees, especially in cities whose fees were of a significant size, were particularly 
interested in the finances of the SB 818 program. Again, proactive outreach with information 
about the fee collection and uses will defuse the suspicion that the state was "making a profit" 
on the fees. 

6. TWC should speed implementation of SB 818 and ensure that it is 
integrated with other related programs. More than two years after passage of the law, 
1WC has still not promulgated proposed rules concerning watershed-wide permitting, nor has 
it determined how it will use the watershed permitting process to enhance environmental 
oversight of the entire basin. There are important mitigating factors: the agency is undergoing 
important organizational changes this year, and resources for implementing SB 818 are few. 
Nevertheless, we think 1WC has been remiss in implementing the coordinating aspects of SB 
818, especially work on data standardization and building the GIS (which could be complete 
by now had TWDB's offer been accepted in 1991). Finally, only 1WC is in a position to 
ensure that the results of the SB 818 assessments are fed into the 1996 state water plan, work 
on which is now beginning. 

7. All agencies should be flexible. The watershed approach is in its infancy. 
Texas is leading the nation in some aspects, especially by including both groundwater and 
surface water in its expansive definition of "watershed." Texas is behind some other states in 
not providing for implementable plans. One of our interviewees, head of a small river 
authority, suggests that the several agencies follow the "spirit" of SB 818 now and develop the 
"letter" of the law after it has been in place for a while. As more is learned about water quality 
problems and feasible solutions, flexibility can give way to rules and regulations. Watershed 
management is a complex task. Entities need to become familiar with the tasks involved and 
enthusiastic about the possibilities for improvement. 

Improving Water Management In Texas 

Some aspects of watershed management cannot be achieved through flexibility or small 
changes in the law. Effective watershed management-indeed, effective water management
depends upon changing the entire basis for regulating water in Texas. We do not present a 
complete program for revising Texas water law, nor do we delude ourselves that these actions 
will be taken soon or without terrible battles. Nevertheless, we add our voices to the growing 
chorus demanding that our state join others in the southwest and around the nation in managing 
water for the future, not wasting it in the present 
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To overcome these problems, the legislature should: 

1. Regulate both surface water and groundwater. Surface water belongs to 
the state and is subject to state regulation. However, Texas is one of the few remaining 
western states where management of groundwater resources is left to individual property 
owners. 10 With only a few exceptions, groundwater is subject to the rule of capture, which 
permits any landowner the right of unlimited appropriation, regardless of the impact on 
adjacent property owners or other water users. 

The lack of groundwater regulation not only limits our ability to control the quantity of 
water in aquifers, but it also effectively negates meaningful water quality maintenance. 
Groundwater interacts with surface water, both chemically and physically, affecting water 
quality. Groundwater resources, for example, comprise one-half of the hydro logic balance of 
the Colorado River. One important consequence of this inability to manage the resource is the 
risk of losing local control to state and federal intervention. In addition, water yields will 
remain suboptimal.11 

2. Create water markets. According to the water rights permitting rules, only 
available surface water can be marketed. For groundwater, the rule of capture allows an 
overlying landowner unlimited pumpage, regardless of the aquifer's sustainable yield. The 
rule of capture works well as long as aquifer recharge corresponds to total withdrawals, but 
when an aquifer is overappropriated, significant damage can result: saline water can intrude, 
land subsides, the porous nature of the aquifer is lost, wildlife habitat is destroyed and 
pumping costs rise. 

One of the alternatives to increased state regulation is creating a water market for 
groundwater. Water markets appear to offer one of the least bureaucratic and most equitable 
ways to allocate water among competing users. However, Texas water law contains barriers to 
water marketing and thus lacks statutory criteria to define and protect public interests and third 
parties. In addition to defining these rights, the state would need to establish a water master to 
meter actual usage. 

3. Mandate the final step in the watershed process; namely, workable 
watershed management plans. TWC is valiantly moving SB 818 activities towards 
effective planning, but only the legislature can require these plans and make them enforceable. 
Without them, watershed planning is only a vision. With them, it is a way to ensure that all 
residents of a watershed have enough high quality water to enable them to live comfortably and 
in good health. 

Conclusion 

Environmental policy, along with other areas of human endeavor, has its buzzwords. 
By mid-1993, it is fair to say that "watershed management," "basin-wide management" and 
"the watershed approach" are in this category. Like other cliches, these can convey a 
meaningful idea. The watershed approach, we have argued, uses data and information to 
educate the public, which can then participate with experts in formulating a workable plan for 
managing a river basin. Watersheds are natural boundaries, and environmental management 
that relies upon natural boundaries is more likely to succeed than management geared to 
political boundaries. 
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Unfortunately, successful watershed management is like any other environmental 
policy: it cannot work without some means of enforcement or inducement. For example, the 
public may develop a consensus plan, based on careful analysis of good new data, that calls for 
reducing nonpoint source pollution from agriculture, construction sites, and urban lawns. But 
unless the plan can be enforced, or unless it provides strong incentives for people to comply, 
the watershed will not be protected. In Texas, the legal framework within which watershed 
management or planning will take place does not provide the power of enforcement or the 
ability to off er people inducements, especially in the areas of surface water use, groundwater 
use, and nonpoint source reduction. SB 818 marks an important step towards building an 
institutional framework for watershed management and towards obtaining the kinds of data 
needed to inform a sound plan. It does not change the basic framework of water law, 
however. To reap the full benefits of the watershed approach, Texas needs to move from an 
era of water development to an era of water resource management Everyone who participates 
in basin-wide activities will come to recognize this fact and eventually will join other Texans in 
demanding policies attuned to the needs of the twenty-first century. SB 818 is a first step 
towards that new century. 
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