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Engineering Oversight of the Regional Water Quality
Protection Plan for the Barton Springs Segment of the
Edwards Aquifer and Its Contributing Zone

On March 28, 2005, the Texas Board of Professional Engineers (TBPE) issued for public comment a
“Draft Policy Advisory Opinion” on the aspects of water quality planning that are subject to the
Texas Engineering Practice Act (TEPA). Under Texas State Law, the TBPE is authorized to issue
advisory opinions and interpretations of the TEPA. The “Draft Policy Advisory Opinion” was
developed by the TBPE staff and, as of the date of this document, has not yet been ratified by the
TBPE Board.

Based on this Draft Opinion, “Water Quality Planning Activities” that require professional engineers
include the following:

o Feasibility studies regarding engineered water quality control measures, treatment
technologies and treatment plants.

o Siting of engineered water quality management measures.

¢ Monitoring and evaluation of engineered water quality measures for assessment or
adjustment of functional processes.

s Specification of engineered water treatment technologies.

In addition to these specific tasks, Texas licensed engineers are required to prepare the
specifications, designs and perform construction monitoring of public works projects not exempted
by the Act. Licensed professional engineers are required to perform the design of the listed activities
for private works not exempted by the Act.

Based on this draft advisory opinion, certain elements of this Plan involve the “monitoring and
evaluation of engineered water quality measures for assessment or adjustment of functional
processes” and may also include the “specification of engineered water treatment technologies”, to
the degree that certain minimum design requirements for water quality best management practices
have been included in the Plan. This Plan does not involve feasibility studies for specific measures
or the siting of specific measures. [ certify that the elements of this Plan determined by the TBPE
under this draft advisory opinion to constitute the practice of engineering have been performed under
my direct supervision. -€‘()‘,_.‘\\

. Y
Grant A. Jackson, P.E. ';. 69644 é‘ :’
Texas License No. 69644 '?:q'@;’CENsﬁo“G‘ &
June 20, 2005 ‘\\QQNAL B
L g
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"Good water quality is one of the things that contributes most to the
health of the citizens of a city. There is nothing of more interest to
magistrates than maintaining the healthfulness of the water that serves
both men and animals and preventing accidents that can cause the
water to become polluted, whether in springs, rivers, and streams where
it flows or in places where diverted water is stored, or in the wells used
as sources."”

(De Jussieu, Histoire de I'Academie royale des sciences [History of
the Royal Academy of Science], 1733, p.331. From The Public
Fountains of the City of Dijon by Henry Darcy, translated by
Patricia Bobeck, Kendall/Hunt Publishing Co., 2004.)
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PREFACE BY THE STAKEHOLDER COMMITTEE

The Stakeholders urge you to adopt the protections outlined in the plan. Failure to
act is the greatest threat to both water quality and the economic viability of the
region.

The Stakeholder Committee gratefully acknowledges the leadership of the Executive and Core
Commuttees in initiating this pioneering regional water quality planning process. The long-standing
public interest in preserving water quality in this area of Texas, coupled with unprecedented
population growth, will require continued leadership as we move toward meaningful regional water
quality protections.

The Executive and Core Committees challenged those most interested in the process and outcome of
any such plan--ordinary citizens with a broad spectrum of interests and backgrounds--to form a
stakeholder committee and take a leadership role in the plan's development. By guiding a
professional consulting firm and acting on advice from nationally recognized experts, the
stakeholders negotiated the key provisions of the plan. The Stakeholder Committee submits this
Final Report in fulfillment of its charge.

The stated goal of the plan is to maintain or enhance the existing water quality of the groundwater
and surface water within the study area. This goal i1s premised on the belief that water quality is vital
to every person, and that protection of water quality is an individual as well as governmental
responsibility. The Stakeholder Committee sought to balance responsible water quality regulation
with economic interests.

Based on the best available science and engineering data specific to this area, this report is the
culmination of months of education, analysis, collaboration, compromise and ultimately consensus
on fundamental issues. Perhaps most fundamental is the decision to allow no increase in pollution
under the plan. We believe that the protections offered by the plan will withstand exhaustive
scrutiny. Indeed, we encourage all interested persons and organizations to review the entire report.

We believe that this Final Report, when implemented on a regional basis, will achieve the critical
goal of preserving the most valuable assets of this region--the pristine waters and the natural
physical features from which they flow. Preservation of these unique resources will enhance the
future economic interests of the region. We believe that implementation of this plan will be met with
broad public support.

The Stakeholders urge you to adopt the protections outlined in the plan. Failure to act is the greatest
threat to both water quality and the economic viability of the region.

-vi- June 20, 2005
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EXECUTIVE SUMMARY
BACKGROUND

Rapid growth and development in northern Hays County and southwest Travis County have created
community concerns with the increasing potential for pollution of groundwater and surface waters.
A regional summit was convened to begin discussions on the impacts that development was having
on the region and particularly to water quality in the Barton Springs Zone of the Edwards Aquifer.
As a result of these discussions, a Regional Group was established, made up of representatives from
the Cities of Dripping Springs, Austin, Buda, Kyle, Rollingwood, Sunset Valley, the Village of Bee
Cave, Blanco, Hays and Travis Counties, the Barton Springs/Edwards Aquifer Conservation
District, the Hays Trinity Groundwater Conservation District, and the Blanco-Pedernales
Groundwater Conservation District. This Regional Group set out to develop a regional water quality
protection plan to implement local water quality protection measures. This “Regional Water Quality
Protection Plan”, or simply the “Plan” is the result of that effort.

From the outset of the Project, the development of the Plan was guided by the participation of
various stakeholders. A Stakeholder Committee (SHC) was established to coordinate this input.
The input obtained at the meetings as well as wntten comments submitted by members of the
Stakeholder Committee and the Technical Review Group (TRG) were evaluated by the consulting
team with many of the comments serving as the basis for subsequent revisions of the various project
documents.

The “Planning Region” is defined as the recharge zone for the Barton Springs segment of the
Edwards Aquifer and its contributing zone. Located in the Texas Hill Country, one of the states’
most unique natural areas, the Planning Region covers portions of northern Hays County, southwest
Travis County and a small section of eastern Blanco County. It includes all or a portion of the Cities
of Austin, Buda, Dripping Springs, Hays City, Kyle, Mountain City, Rollingwood, Sunset Valley,
West Lake Hills and the Villages of Bee Cave, Bear Creek, Lakeway and portions of the Barton
Springs/Edwards Aquifer, the Hays Trinity and the Blanco-Pedernales Groundwater Conservation
Districts.

Estimates of historical population growth trends for the Planning Region were developed based on
U.S. census data. The Planning Region experienced a combined annual growth rate of 3.6%
between 1990 and 2000, while the Hays County portion experienced a higher growth rate (5.2%)
than tracts within the Travis County portion (3.3%). Future projections indicate that the Planning
Region could experience a combined annual growth rate of 1.9% between 2000 and 2060, with the
total population within the Planning Region growing from an estimated 122,954 in 2000 to an
estimated 385,594 in 2060. This corresponds to an increase of approximately 101,000 households
by 2060, or approximately 1,680 households per year.

GUIDING PRINCIPLES

The Stakeholder Committee developed a set of guiding principles to provide direction and a steady
reference point as the plan progressed. These gutding principles are presented below.

- vii - June 20, 2005
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1. The economy and environment of this unique part of Texas depend upon the preservation,
conservation and management of dependable supplies of clean water. We all recognize the
unacceptable consequences that would result if we take no action fo protect our water.

2. Both private individuals and the Public have a responsibility fo respect the legitimate
interests of others and to do no harm in their activities.

3. Those who benefit from an activity must bear the responsibility for the costs and impacts of
that activity.

4. We will favor measures which, all else being equal, minimize the risk of failure or of damage
to the watershed.

5. The water quality protection measures we recommend will strive to balance Government
regulations with appropriate economic incentives.

6. The regulatory measures we recommend shall be accompanied by strategies for
administration and enforcement that provide as much certainty as possible while
discouraging exemptions and exceptions.

7. We will make all our decisions being mindful of the economic impact of the measures
recommended and strive to achieve a fair and reasonable balance among the various
interests.

8. We will not permit any party or group in this process to have undue or unfair control over
the outcome.

GOALS AND OBJECTIVES

The Stakeholder Committee goals statement.

“Develop an implement-able Regional Water Quality Management Plan that
preserves and protects resources and manages activities within the planning region
so that existing and future land use, land management, and development activities
maintain or enhance the existing water quality of the groundwater and surface
water within both the Barton Springs segment of the Edwards Aquifer and the
contributing portion of the watersheds within the Planning Region, for the benefit
of people and the environment.”

To achieve this goal, the following objectives were identified:

e Objective 1 — Define “Water Quality”

Objective 2 — Identify Causes of Water Quality Problems

Objective 3 — Identify Standards to Protect Water Quality

Objective 4 ~ Identify Who Can Act to Protect Water Quality
Objective 5 — Identify Protection Measures that are Already in Place
Objective 6 - Identify New Measures Needed

¢ Objective 7 — Develop a Strategy for Action
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WHAT DOES THE REGIONAL PLAN PROTECT?

The Regional Plan is intended to protect “Water Quality”, including both surface water and
groundwater. “Surface water” includes all forms of water on the surfaces of the earth, including that
flowing or stored in above or below ground watercourses or storage features. “Groundwater” is
water flowing or stored in the voids of natural earthen material below ground level. Groundwater is
found in the voids of many natural earthen materials, often called media. While groundwater is
found in all types of earthen media, it is most frequently encountered in useable quantities in sand,
gravel and porous rock. Surface water becomes groundwater when it infiltrates into the earthen
media through a process called “recharge”. The location where this recharge occurs is referred to as
the “recharge zone”. The earthen media containing groundwater is often referred to as an “aquifer”.
When groundwater discharges to the land surface, for example at a “spring”, the groundwater once
again becomes surface water.

There are several defined streams and watersheds within the planning region, generally proceeding
from north to south:

Little Barton Creek

. o  Williamson Creek
¢ Barton Creek e Slaughter Creek

e Bee Creck s Bear Creek

e Little Bee Creek s Little Bear Creek
e Eanes Creek ¢ Onion Creek

Six (6) of these streams (Barton, Williamson, Slaughter, Bear, Little Bear, and Onion) cross the
Recharge Zone on their lower reaches and are responsible for a approximately eighty five percent
{85%) of the surface recharge to the Barton Springs Zone.

There are numerous springs in and around the Planning Region. The most famous of these springs
are the Barton Springs. A few hundred feet upstream of its confluence with the Colorado River,
Barton Creek is dammed to capture spring flows at the Edwards Aquifer primary discharge point;
the Barton Springs. The captured spring flows create a popular swimming facility known as the
Barton Springs Pool.

The Edwards Aquifer Recharge Zone is the outcrop of the geologic unit known as the Edwards
Group. The Edwards Group consists of complex carbonate formations with characteristic karst
features, formed by solution of limestone by water. The Edwards Aquifer is an important sole
source aquifer relied on extensively in Central Texas as a water supply source. The Contributing
Zone for the Edwards Aquifer in Hays and Travis Counties is the outcrop of the Glen Rose
Formation, which also serves as the recharge zone for the Trinity aquifer group. The Trinity Aquifer
group is an important groundwater supply, which extends from Uvalde County in South Texas to
Montague County along the Red River in North Texas.

Another aspect of the Planning Region is the existence of Critical Environmental Features (CEFs),
which are geological, topographical, physiographical, or hydrological components of the landscape
that serve to remediate the quality of water for human use as well as use by terrestrial and aquatic
biological resources including endangered species. CEFs consist of four general categories:

¢ Category 1: Limestone recharge features
-ix - June 20, 2005
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e Category 2: Streams and associated streambeds
e Category 3: Floodplains and Wetlands
o Category 4: Edwards Aquifer discharge areas

Categories 1-3 are geographically located within generally finite boundaries, and can function to
substantially affect water quality. Therefore, protection of these features is the first line of defense in
protecting Category 4 features. The Plan recommends protecting Category 1, 2 and 4 features with
dedicated offsets. Category 3 features have been incorporated into the protections for streams.

While there are several threatened and/or endangered species that inhabit the Planning Region, the
most prominent is the Barton Springs salamander. The Barton Springs salamander (Eurycea
sosorum) has been listed as endangered by the U.S. Fish and Wildlife Service (USFWS) and the
State of Texas. In response to the federal listing and the recognized threats to the Barton Springs
salamander, the USFWS has taken several measures to protect the species. Individuals and entities
that comply with these measures will be in compliance with the requirements of the Endangered
Species Act.

EXISTING WATER QUALITY REGULATORY PROGRAMS

There are many existing water quality regulatory programs. Although there are numerous specific
water quality regulatory programs at both the federal and state level, the major programs pertaining
to the Planning Region include:

e TCEQ Edwards Aquifer Protection Program
e TCEQ Texas Pollutant Discharge Elimination System (TPDES) regulations, including point

source wastewater discharges, and storm water discharges from industrial sites, construction
sites, and certain municipal systems.

The TCEQ On-Site Sewage Facility (OSSF) Program.

The Federal Endangered Species Program

The Railroad Commission of Texas’ Oil and Gas Environmental Program.

The TCEQ’s Municipal Solid Waste Program.

The TCEQ’s Petroleum Storage Tank Program

The TCEQ’s Industrial and Hazardous Waste Program

The Texas State Soil and Water Conservation Board (TSSWCB) Agricultural and
Silvicultural Water Quality Management Program

o The Federal Spill Prevention, Control and Countermeasure (SPCC) Program

e The Federal Superfund Program

e The Federal Toxic Substances Control Program

o The National Wetlands Program

¢ The National Floodplain Program

There are also a number of existing regulatory programs at the local level specifically intended to
protect water quality, both inside and outside the Planning Region. The Cities of Austin, Buda and
Dripping Springs and the Village of Bee Caves have water quality protection ordinances. The
LCRA also has existing water quality protection ordinances applicable to portions of Travis County.
A summary presentation of these programs is included in Appendix I. There are several local
jurisdictions in the general area, but outside the Planning Region that have existing water quality
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regulatory programs and similar hydrogeology. Water quality ordinances from the Cities of New
Braunfels, San Antonic and San Marcos have also bee included in Appendix 1 for comparison
purposes.

WATER QUALITY PARAMETERS AND MONITORING

In general, “water quality parameters” are defined as physical, chemical or biclogical constituents in
water or other indicators used to assess, monitor and control water quality. While the scope of this
Plan prevents a complete listing of all the parameters utilized by all the current water quality
regulatory programs, several general categories of water quality parameters have been identified for
use in the plan. These include:

¢ Solids

¢ Dissolved Oxygen/Oxygen-demanding Substances
e Nutrients (primarily nitrogen and phosphorus)
Pathogens

Petroleum Hydrocarbons

Metals

Synthetic Organic Compounds

Major lons

Physical Parameters, including temperature and pH

In addition, a significant amount of historical monitoring has been conducted in the Planning Region
by a variety of entitiecs. A coordinated data collection, monitoring and evaluation system is
recommended as a part of this Plan.

Water quality data used for planning and design should be evaluated and treated differently than data
used for monitoring and evaluation. Water quality parameters used for planning and design have
been selected to be representative of the major broad issues, while an expanded list of parameters is
recommended for monitoring and evaluation purposes. The following water quality parameters have
been identified for use in planning and design:

o Suspended Solids/Sediment
¢ Total Dissolved Solids
¢ Suspended biological constituents/oxygen depleting constituents

An on-going water quality monitoring and evaluation process will be an integral part of
implementing the water quality protection measures from this Plan. This monitoring program
should encompass a variety of water quality parameters and should include all surface watersheds,
and representative groundwater wells within the Planning Region.

WATER QUALITY THREATS

Based on the goals and objectives established for the Plan, there are many potential water quality
threats and many different types of pollutants that may affect water quality. Many of these threats or
pollutants result in some way from human activity. The major threats identified by the consultant
team and Stakeholder Committee are presented below.
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¢ Urbanization can threaten water quality by removing natural vegetation, increasing erosion
and sedimentation, and by increasing impervious cover, resulting in increased storm water
runoff rates and volumes, decreased recharge, and decreased base flow in streams.
Urbanization also increases human activity, resulting in additional pollutant loadings, the
generation of more wastes, and an increased use of potentially harmful materials.

e Long-Term Groundwater Withdrawal Exceeding Recharge results in “outflows”
exceeding “inflows” within an aquifer. Over time, this net decrease could deplete the
aquifer. Modeling conducted by the Barton Springs Edwards Aquifer Conservation District
concluded that with current pumping rates and a recurrence of the drought of record, water
levels in the aquifer could decrease to the point where the Barton Springs would go dry,
saline water could intrude into the fresh water zone, and some existing domestic supply wells
could go dry.

e Point source discharges result from a limited number of activities, but account for a
majority of the non-storm water flows. Almost all point source discharges result from the
treatment of either domestic wastewater or from industrial/commercial process wastewater,
with major threat being the excessive discharge of biological constituents and nutrients.

e Storm Water/Non-Point Source Pollution - NPS pollution occurs as a result of rainfall
events. When human activities or natural processes result in pollutants being present at or
near the land surface, these pollutants can be taken up by storm water runoff and can result in
NPS poliution. Several specific threats from storm water NPS pollution include:
construction site storm water discharges, discharges from industrial activities and from
urbanized areas.

¢ Domestic Wastewater Collection, Treatment and Discharge - the major threats arise from
biological constituents and nutrients through unintended discharges, inadequate treatment, or
the improper design and application of treated wastewater effluent.

e Lack of Water Quality Protection Measures on Existing Development poses a threat to
water quality in the Planning Region, in much the same way that Urbanization does.

¢ Failure to Implement/Enforce Existing Regulations presents a significant threat to water
quality from construction site storm water controls, sanitary sewer overflows, on-site,
decentralized sewage facilities, and structural best management practices (BMPs) and storm
water control systems.

¢ Use, Storage and Disposal of Harmful Materials can threaten water quality through the
improper management of hazardous materials, wastes, pesticides and nutrients.

¢ Improper Vegetative Management threatens water quality through excessive
erosion/sedimentation and through excessive nutrients and biclogical constituent loadings.

¢ Improper Agricultural Practices also adversely impact water quality through excessive
erosion/sedimentation and excessive nutrients.

STRATEGY FOR SELECTION OF WATERSHED MANAGEMENT
AND WATER QUALITY PROTECTION MEASURES

As outlined in the Goals Statement developed by the Stakeholder Committee, the ultimate goal of
the water quality protection measures presented in this Plan is to maintain or enhance the existing
water quality, including both surface water and groundwater. To accomplish this objective, the
strategy has been to select measures that facilitate no net increase in anticipated pollutant loadings
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for individual sites or developments. This strategy will require site specific calculation of pre- and
post-development conditions, along with a technical demonstration that the objective can be met.

While the Planning Region has been designated based on the Edwards Aquifer recharge zone and
contributing zone, the water quality protection measures presented in this Plan will also protect other
water resources. These measures will protect surface water and groundwater in the Planning
Region, including groundwater in the Trinity aquifer group. These measures will maintain and
enhance water quality wherever they are applied.

The measures presented and discussed included both “structural” and “non-structural” measures, or
“Best Management Practices” (BMPs). Structural BMPs are generally engineered and constructed
systems, while non-structural BMPs are generally institutional and pollution prevention practices.
The approach outlined in this Plan is a combination of structural and non-structural BMPs, with a
preference for non-structural. However, non-structural BMPs alone will not always be suffficient.
If development activities are to meet the Plan Objectives, they will typically require both structural
and non-structural controls.

There are several aspects unique to the Planning Region that require any water quality protection
measures considered to be tailored to address these unique aspects. This is particularly true of
structural BMPs and their tendency to concentrate water quality pollutants in the vicinity of the
structural control. For example, to prevent localized excessive pollutant loadings to groundwater
recharge, it may be necessary to place a recharge barrier underneath some BMPs. Where these
unique aspects are important to the description of a measure, they have been explicitly addressed.

As outlined above, only a portion of the previously monitored water quality parameters have been
selected for use in planning and design of new development. The parameters selected for use during
planning and design were based on the availability of a relatively extensive database of monitoring
data for these parameters and their relationship to a variety of activities. Certain selected parameters
(e.g. total dissolved solids) are intended to be representative of other parameters (e.g. dissolved
inorganic toxic compounds) that are transmitted in essentially the same way. Their use in planning
and design is not intended to replace water quality monitoring.

There are other water quality threats posed by parameters which have not been selected for use in
planning and design of new development. The general approach used to address these other
parameters is through the use of non-structural measures, including use restrictions and public
education. These non-structural measures allow a wider range of parameters to be addressed than
those traditionally addressed in current water quality protection programs.

DESCRIPTION OF WATERSHED MANAGEMENT AND WATER
QUALITY PROTECTION MEASURES

A wide variety of different water quality protection measures were considered and evaluated during
this process, and are presented are in the general order of the level of water quality protection
provided.
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Natural Area and Open Space Conservation

During the initial identification of issues by the stakeholders early in the process, the concept of
natural area/open space conservation consistently ranked among the most important objectives
for the Plan. The purpose of this measure is to restrict the land in that space from further
development. This can be accomplished through conservation easements of land acquired for
habitat protection.

Transferable Development Rights

This concept would allow development rights to be transferred from one property to another,
while ensuring that the net effect complied with the water quality protection measures presented
in the Plan. The mtended outcome of this concept s to direct higher intensity development either
outside the Planning Region or into preferred growth areas

Comprehensive Site Planning and Pre-Development Review

To ensure that the water quality protection measures are incorporated into the site design, a
comprehensive site plan should be prepared, including:

¢ A thorough site characterization
e A presentation of design details for the technical elements of the site plan

A technical demonstration that the site design meets the water quality protection objectives
of this Plan

e An operations, maintenance, monitoring and funding plan to ensure the long term function of
the water quality protection measures for the site.

Location of Development

It was determined that the location of development activities can have significant impacts on
water quality, and the concept of streams offsets/buffer zones, and offsets from CEFs were
incorporated to address these impacts. The following stream buffer zones would be required:

Table ES-1 - Required Buffer Zone Widths (from Stream Centerline)

Stream Contributing Width/Offset (feet, each | Total width (feet)
Area (Acres) side of centerline)

3210 120 100 200

120 to 300 150 300

300 to 640 200 400
Greater than 640 300 600

Some localized modification of these buffer zones would be allowed to address site specific
conditions. The following offsets from CEFs would be required:
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Table ES-2 - Required Offset Distances for Critical Environmental Features

Type of Feature Upstream Offset Downstream
(feet) Offset (feet)
Point recharge feature (direct Upper catchment 150
communication with aquifer) divide or 300, not less
than 150
Indirect feature (no direct 150 150
communication with aquifer)

Intensity of Development

Several scientific studies have identified a direct relationship between the intensity of
development (impervious cover) and water quality. In general terms, as development intensity
increases, water quality impacts also increase. A number of relevant water quality studies have
been conducted in and around the Planning Region. In general, these studies indicate that
significant water quality impacts begin to occur at between five and eighteen percent (5-18%)
impervious cover. These impacts occur in storm runoff, stream characteristics, recharge and
replenishment of base flow in streams. Based on the evaluations of the scientific studies
presented, the consulting team determined that the approximate quantity of impervious cover
which can occur while remaining protective of water quality in the Planning Region is in the
range of ten to fifteen percent (10% to 15%), on a gross site area basis.

Due to the established correlation between increasing impervious cover and decreases in water
quality, the concept of limiting impervious cover would be one measure to help achieve the goals
and objectives of the Plan. The following tables summarize the recommended impervious cover
limitations recommended by the consulting team and the stakeholders. Detailed explanatory
notes for each table are included in the Plan.

Table ES-3 - Required Impervious Cover Limits, in Percent (%) — Consulting Team Recommendation

Location Simplified Standard | Standard Methods +
Methods Methods TDRs

Recharge Zone 5 10 15

Contributing Zone, outside “preferred 7.5 15 25

growth areas” (PGAs)

Contributing Zone, Single Family 7.5 15 30

Residential inside PGAs

Contributing Zone, Commercial and 7.5 25 45 or No Limit '

Multi-family Residential inside PGAs

! The “No Limit” option requires that building roof runoff be captured through rainwater harvesting with fourteen (14)
days storage capacity, used for landscape irrigation.
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Table ES-4 - Required kmpervious Cover Limits, in Percent (%) — Range of Stakeholder Recommendations

Location Simplified Standard | Standard Methods +
Methods TDRs

Recharge Zone Jto5 5tol5 10 to 25

Contributing Zone, outside 5to 10 10to 25 + 15 to 30

“preferred growth areas” (PGAs) TDRs

Contributing Zone, Single Family S5to 20 10 to 30 + 20 to 30

Residential inside PGAs TDRs

Contributing Zone, Commercial and 5t0 20 20 to 40 + 30 to No Limit

Multi-family Residential inside TDRs

PGAs

Control of Hydrologic Regime

Scientific studies have established that increases in the rate and volume of storm water runoff
generally have an adverse impact on water quality in natural streams. To address adverse
impacts, measures are recommended to control the rate and volume of storm water runoff. For
site designs that provide for discharge of surface water, adequate retention/detention should be
incorporated into the site design to limit flows into the receiving stream consistent with the
volume from the two (2) year, three (3) hour duration rainfall, evenly distributed over a twenty
four (24) hour period. In addition to limiting the rate of discharge, prior to discharge into the
buffer zone, all concentrated flows should be properly distributed to provide for sheet flow
through the buffer zone into the stream channel. Drainage structures providing discharge routes
for flood flows should be sized to maintain flood flow velocities below erosive levels, up to the
twenty five (25) year, three (3) hour duration. All discharge points from ponds or other
accumulation areas must provide for energy dissipation prior to exiting the site, in order to
minimize erosion.

Structural BMPs for Discharges from Developed Land

As indicated previously, structural BMP’s should be utilized in conjunction with the other water
quality protection measures presented in this Plan, to minimize the localized impacts of
development. However, the removal effectiveness of most structural BMPs varies significantly,
and in some instances, BMPs operating in sequence together, or “treatment trains,” are required
to achieve specific performance goals. Structural BMPs are also less effective at removing
dissolved constituents than at removing suspended constituents. Due to the uncertainty and
variability, certain design considerations and safety factors have been incorporated. The BMPs
recommended for use in the Planning Region are broken down into two (2) categories: primary
and secondary. The primary BMPs, working alone within their documented operating range,
should meet the objective of “no net increase” of pollutants, and include retention/irrigation, bio-
retention, and created wetlands. The secondary BMPs presented may not meet the objectives

working alone, but may be useful working in conjunction with other measures. Secondary
BMPs include:

o Infiltration Systems
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Detention/Sedimentation Systems
Sand Filtration Systems
Vegetative Filter Strips
Vegetated Swales

¢ O @ O

Specific requirements for operations and maintenance of BMPs are also included.
Local Enforcement of Construction Site Controls

Because the failure to use the appropriate controls for storm water discharges from construction
sites poses a significant threat to water quality, local jurisdictions should request delegation of
the TCEQ’s Edwards Aquifer Protection Program and the TPDES Storm Water Construction
Site program, or take other steps to enforce these requirements locally. Another mechanism for
ensuring local enforcement of construction site storm water controls is by requiring that they be
submitted and reviewed by the local jurisdiction in conjunction with the development review
process. The local jurisdiction should require the following items in conjunction with a
construction site storm water control plan:

e A demonstration that the estimated sediment capturing capacity of each type of control
measures 1s capable of handling the expected sediment loading rate

¢ A demonstration that control measures for concentrated flow are suitable for the quantity and
rate of flow expected

The review of these items should be incorporated into the development review and construction
plan approval process, and will require appropriate technical expertise on behalf of the reviewing
entity. The inspection of storm water controls should also be incorporated into other inspection
activities.

Wastewater Management

While the improper management of wastewater can pose a significant threat to water quality, the
proper management of wastewater can be of great benefit in maintaining and enbhancing water
quality. The following specific measures are recommended:

Increased inspection frequency for centralized wastewater collection systems
Providing secondary treatment of wastewater

e Limitations on the characteristics of the receiving site for wastewater effluent land
application

¢ Controlling the hydraulic loading rate of wastewater effluent land application

e Additional design and inspection requirements for OSSFs

» Requiring an operations, maintenance and funding plan

Alternative Water Sources/Uses and Conservation
Rainwater harvesting and water conservation are included as recommended strategies for

improving water quality. Rainwater harvesting has also been incorporated into the strategy to
allow increased development density in certain situations.
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Characteristics of Development and Land Use

There are varying potential threats to water quality that depend on the specific characteristics of
the development. These threats need to be addressed through a number of water quality
protection measures unique to the type of development occurring, and through various land use
restrictions, related to existing state law.

Restrictions on Use, Storage and Disposal of Potentially Harmful
Materials

Restrictions on the use, storage and disposal of potentially harmful materials help address the
threats posed by these substances to water quality. These restrictions include:

Limitations on the concentrated storage of hazardous materials
Response requirements to transportation incidents

The use of certain petroleum products (e.g. “Coal tar” sealants)
Proper Management of wastes

¢ Proper use and application of pesticides and nutrients

Proper Vegetative Management

Good vegetative ground cover slows and filters surface sediment from storm runoff, prevents
erosion, and improves infiltration of water into the soil. Requirements have been included for
the restoration of natural vegetation following land disturbance, and recommendations have been
included for restoring/improving existing vegetation to improve water quality.

Proper Agricultural Practices

Proper livestock/range and cropland practices have been included to to minimize adverse water
quality impacts from improper agricultural practices.

Protection of Endangered and Threatened Species

Scientific evidence supports the conclusion that water quality impacts can adversely affect the
Barton Springs Salamander and other endangered species. The types of endangered species
protective measures outlined under existing federal programs have been incorporated into the
Plan.

Public Education/Outreach

Public education and outreach is a major factor in the success of many water quality protection
measures. Through public education, people gain an understanding of how their actions can
affect water quality and become more informed about water quality issues in their community.
Public education, awareness and acceptance are crucial for the political and financial
sustainability of water quality protection measures implemented by local governments. Public
Education is also the primary driver for the voluntary implementation of water quality protection
measures. Specific public education recommendations include:
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¢ Developing awareness and support for the Regional Plan,

s Public Education/Qutreach for Homeowners

¢ Education/Outreach for Commercial Activities

» Outreach Programs to Minority and Disadvantaged Communities and Children
® Public Outreach Programs for New Development

e Public Assistance with Problem Identification and Enforcement

s Public Education Outreach Avenues

IMPLEMENTATION, ENFORCEMENT AND ACCOUNTABILITY
Existing Entities

There are a number of different types of governmental and quasi-governmental entities that have
existing legal authority for implementing certain parts of the Plan. The following types of
existing entities are described in the Plan, along with an explanation of their powers and
limitations.

e Texas Commission on Environmental Quality
e Home Rule Municipalities

General Law Municipalities

Counties

Special Purpose Districts

e Groundwater Conservation Districts

e Public Improvement Districts

¢ Authorities

There are several areas of overlapping jurisdiction between existing entities within the Planning
Region, including between municipalities and counties, and between special districts and other
governmental jurisdictions. A detailed explanation of these overlapping jurisdictions are
provided in the Plan.

The following table lists the municipalities and counties within the planning area, the estimated

area within their municipal boundaries, areas within the Extra Territorial Jurisdiction (ETJ) of

municipalities, and unincorporated areas of the counties outside the incorporated boundaries and
ETlIs.

- XiX - June 20, 2005




Regional Water Quality Protection Plan for the Barion Springs Segment of the Edwards Aquifer
and Its Contributing Zone

Table ES-5 — Approximate Areas Under the Jurisdiction of Local Entities Within the Planning Region®

LOCAL ENTITY Area (Ac.) | % of study area
City of Austin (Incorporated) 22,384 9.26
City of Austin (Limited Purpose ETJ) 5,470 2.26
City of Austin (2 mile ETJ) 23,587 9.76
City of Austin (5 mile ETJ) 17,836 7.38
Village of Bear Creek (Incorporated) 739 0.31
Village of Bee Cave (Incorporated) 1,200 0.50
Village of Bee Cave (1 mile ETJ) 5,582 2.31
City of Buda (Incorporated) 91 0.04
City of Buda (ETJ) 1,338 0.55
City of Dripping Springs (Incorporated) 2,536 1.05
City of Dripping Springs (ETJ) 69,335 28.68
City of Hays (Incorporated) 2,539 1.05
City of Kyle (ETJ) [Estimated] 100 0.04
Village of Lakeway (Incorporated) 140 0.06
Village of Lakeway (ETJ) 3 0.00
Mountain City (Incorporated) 157 0.07
Mountain City (0.5 mile ETJ) 840 0.35
City of Rollmgwood (Incorporated) 441 0.18
City of Sunset Valley (Incorporated) 154 0.06
City of Sunset Valley (0.5 mile ETJ) 724 0.30
City of West Lake Hills (Incorporated) 763 0.32
SUB-TOTAL 155,960 64.51
Blanco County (Unincorporated outside ETJs) 3,304 1.37
Hays County (Unmcorporated outside ETJs) 73,540 30.42
Travis County (Unincorporated outside ETJs) 8,952 3.70
SUB-TOTAL 85,796 35.49
TOTAL 241,756 100.00

Recommended Implementation Strategy

The successful implementation of this Plan will depend on a number of factors, including: the
type of growth and development that local governments want to encourage, the adoption of water
quality ordinances and orders that will complement platting and subdivision regulation, effective
operations and maintenance of facilities and educating the public on the importance of managing
their activities to minimize the potential for adversely impacting water quality. The
implementation recommendations presented in the plan are both long term and short term. The

? Base data taken from "Northern Hays and Southwestern Travis Counties, Water Supply System Project Environmental
Impact Study", BIO-WEST, Inc. and LCRA, June 2002. Data supplemented with information provided directly by local
entities.
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short term recommendations have been developed to rely solely on local jurisdictions involved
in the planning process, working strictly within their existing legal authority. Due to the time
required and the uncertainty in outcome, the establishment of a single implementing entity has
been incorporated as an alternative, long term objective.

As shown in the previous section, the Planning Region consists of portions of twelve
municipalities and three counties with a combined area of approximately 240,000 acres. The
unincorporated area of Hays County accounts for 30.4% of the Planning Region, while the City
of Dripping Springs and its ETJ accounts for 29.7%; the City of Austin accounts for 28.7%, the
unincorporated area of Travis County accounts for 3.7%, and the Village of Bee Cave and its
ETJ accounts for 2.8%. These five entities have over 95% of the Planning Region within their
jurisdictional boundaries.

Since a small number of the local governments control the vast majority of the Planning Region,
the initial (short-term) implementation strategies have been developed focusing on municipalities
and counties. Other types of entities, whose establishment is within the powers of existing local
jurisdictions, can be utilized to supplement this implementation. Additional long-term
alternatives have been suggested by the Stakeholder Committee and are presented in subsequent
sections,

Implementation Mechanisms for All Jurisdictions

The foliowing specific measures are recommended for all public entities:

¢ Incorporating the recommended water quality protection measures into existing design
Criteria

e [Establishing or modifying their pre-development review process to incorporate these
measures

* Modifying their construction inspections to include water quality protection measures

e Incorporating Water Quality Protection Measures into Public Projects

¢ Requesting delegation from TCEQ for local enforcement of the Edwards Aquifer Protection
Program, TPDES construction site storm water permit program, and the OSSF program, or
taking other steps to enforce these requirements locally

¢ Using development agreements to encourage compliance with and not circumvent the water
quality protection measures

e Requiring financial assurance and long-term funding for operations and maintenance of
water quality protection measures

¢ Cooperating with other political subdivisions on water quality protection

e Developing public-private partnerships with conservancy groups

Specific recommendations are included for municipalities, including:

Enforcing water quality protection measures through zoning

The use of development agreements to secure financial assurance and long-term funding
The possible use of special taxing entities/districts, including MUDs, WCIDs and PIDs.
Mechanisms for operations, maintenance and monitoring
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Specific recommendations are included for counties, including:

o Enforcing water quality protection measures through limited land use powers

e The use of development agreements to secure financial assurance and long-term funding

e The possible use of special districts (including MUDs, WCIDs) to address water quality
protection measures

e The use of special taxing entities (MUDs, WCIDs & PIDs) as funding mechanisms

o Mechanisms for operations, maintenance and monitoring

Although limited in their ability to directly participate in regulation, recommendations are
included for authorities and special districts.

Natural Area Conservation

Natural area/open space conservation can be accomplished through a combination of voluntary
conservation and conservation in exchange for flexibility in other areas. However, if these areas
are to provide these benefits in perpetuity, their conservation must be ensured by preventing their
future development.

Conservation easements can be used to bring the “as-built” impervious cover in the Planning
Region closer to the uniform development intensities presented in this Plan. Based on an
evaluation of impervious cover within the Planning Region, the Plan recommends that
approximately 20,000 acres of natural area conservation be implemented within the Planning
Region to address the equity issues with prior development. Conservation easements can also be
used to secure transferable development rights, by applying restrictive mechanisms to ensure that
future development of the property will not occur. There are several different aspects to the
process for ensuring that future development of designated natural area/open space conservation
easements is prohibited, including:

e Controlling Ownership
e Zoning Restrictions

e Easements to the Public
¢ Restrictive Covenants

e Physical Barriers

Other aspects of assuring the long term protection of conservation easements include the
appointment of a conservator responsible for long-term custodial management, and securing
long-term funding.

Transferable Development Rights Secured by Retrofitting Prior
Development

The term Transferable Development Rights, or “TDR” refers to the ability to trade the “right” to
develop from one property to another, based on the impervious cover limits presented above.
The recommended strategy for securing TDRs through retrofitting was to allow credits only for
net reductions in impervious cover, and defer the evaluation of quantifying any future TDR
credits that may be obtained through the adaptive management process. In instances where this
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is utilized, the party responsible for the site to be developed must perform the retrofit. Local
jurisdictions may also establish a retrofit program which allows developers to make a cash
payment in lieu of the required retrofit.

Uncertainties and the Fear of Unintended Consequences

As with any new venture, even a thorough evaluation of the concepts and strategies may not
always identify and avoid uncertainty and unintended consequences. It is absolutely imperative
that the institution of the concept of TDRs be evaluated by each entity and be an evaluation
factor during the adaptive management process, discussed later. The outcome intended for
TDRs in this Plan is to bring equity to the development process and prevent early projects from
exceeding protective intensities at the expense of later development that would have to be further
restricted beyond protective levels. Given this understanding of the purpose and intended
outcome of the use of TDR’s, the following restrictions should be incorporated into the
implementation process:

e TDRs are a voluntary component intended to create a market for flexibility in development
intensity and can not be secured through the use of eminent domain or the right of
condemnation. Entities with the right of eminent domain should be encouraged to use TDRs,
where appropriate or desirable, but must secure them through an open market and not
through the use of eminent domain.

s TDRs are not intended to have an independent or inherent taxable value. In accordance with
established Texas law and tax policy, the tax status, including any exemptions, for all
property should be based on the use of that property and not on the status of the TDRs.

On-going Monitoring Program

Most of the water quality protection measures included in the Plan have been based to varying
degrees on monitoring data. A cooperative, on-going monitoring program should be
implemented to allow better use of this monitoring data through the Planning Region.

Public Education

A comprehensive and coordinated public education program should be included as a part of
implementing these measures. This coordinated effort could be accomplished by identifying one
coordinating entity that executed the public education efforts through cooperative agreement
with the public entities.

Alternative Implementation Mechanisms

During the identification of issues by the stakeholders, the concept of a single regional entity to
implement the Plan was consistently popular and considered important by many stakeholders.
Such an entity would have several distinct advantages, including consistency of implementation
across the entire Planning Region, eliminating replicated administration and overhead, and the
economies of scale typically associated with larger entities. Due to the legal authority required
for such an entity, it could only be created by the Texas Legislature. There are two alternatives
presented to implementation using only local jurisdictions: the creation of a new regulatory
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entity or expanding the authority of an existing entity. Under either alternative, it would require
an extended time frame and multiple existing jurisdictions would need to agree on its
establishment. [ssues to be resolved under either alternative would include additional legal
authority, addressing the interaction of the new jurisdiction with existing entities, and funding.

Adaptive Management

Adaptive management is a process allowing for pertodic evaluation and adjustment of programs.
The adaptive management process should include all aspects of the plan in all jurisdictions. A
standing committee should oversee this process, and should include representatives of the
entities responsible for implementing and enforcing the plan, and representation from members
of the public. The committee overseeing the adaptive management process should perform an
annual evaluation to assess the effectiveness of the Plan. This evaluation should include:

¢ Review and Evaluation of Monitoring Data

¢ Review of the Implementation Process
Development of Recommendations

e Implementation by Local Jurisdictions

Water Quality Protection Measures as Regulatory “Takings”

In any consideration of water quality protection measures to be adopted by local governmental
entities, it is necessary to consider whether or to what extent such measures may be vulnerable to
legal challenges on the grounds that they may constitute a prohibited “regulatory taking.” A
regulatory taking is a governmental action which regulates a private property interest to such a
degree that it violates the Constitutional prohibition on the taking of private property without just
compensation. Water quality protection measures such as the impervious cover and setback
requirements of this Plan are good examples of potential regulatory takings.

The U.S. Supreme Court and the Texas Supreme Court have struggled to formulate a standard
for governmental takings, and have adopted the following basic legal principles:

¢ Remedies for a taking are to invalidate the regulation or make the governmental entity liable
for monetary damages.

e The governmental entity must show that the regulation actually substantially advances a
legitimate state interest, including such things as protecting residents from the “ill effects of
urbanization” and the preservation of desirable aesthetic features.

e A compensable taking occurs when a land use regulation denies the landowner economically
viable uses of the property, or unreasonably interferes with the owner’s right to use and enjoy
his property.

o . In determining whether a taking has occurred a court must evaluate the economic impact of
the regulation and the extent to which the regulation interferes with “distinct investment
backed expectations” of the landowner.

¢ In the case of governmental exactions, the required dedication for public use or for public
facilities must be roughly proportional to the actual need for those public facilities, which is
generated by the proposed development.
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In response to widespread concerns about governmental intrusions on private real property
rights, the Legislature enacted the Texas Real Property Rights Preservation Act to ensure that
governmental entities in Texas take a “hard look™ at the effects on private real property rights of
the regulations they adopt. It appears that reasonable water quality protection measures, such as
impervious cover limits and setback requirements from critical environmental features, are not of
such an extreme character as would constitute a regulatory taking. However, it is the
responsibility of each jurisdiction within the planning region to obtain specific legal advice on
proposed actions and to conduct a thorough takings impact assessment prior to adopting
regulatory measures and/or rules as prescribed by Texas state law.

IMPLICATIONS

There are many implications of the implementation of the water quality protection measures
presented in this Plan. These include social, political, economic and environmental impacts. While
it is not possible to provide a detailed quantitative evaluation of each potential impact, the following
sections attempt to address the major issues from a qualitative perspective, supplemented with
quantitative information where available.

Economic Impacts

There are numerous potential economic impacts associated with the water quality protection
measures included in the Plan. Some of them will require fundamental changes in the way
certain activities are conducted, resulting in additional costs. Others will require new
expenditures for which no source currently exists. Still others will impose limits of on activities
that some perceive to be a restriction of rights. However, the economic impacts of the water
quality protection measures must be gauged against the value of the resources they are designed
to protect.

The potential adverse economic impacts of the “No Action” alternative are tremendous. As
recognized in Stakeholder Guiding Principal No. 1, this “no action” alternative is unacceptable.
The threats to water quality and environmental resources in the Planning Region have already
been established. In addition, the value of the unique, “one of a kind” resources to both public
and private interests is also unquestioned. The groundwater and surface water resources within
the Planning Region are irreplaceable. Should these resources be damaged, impaired or
destroyed, the economic damages would be incalculable.

The economic impacts of the proposed water quality protection measures will vary significantly
depending on their location and the nature of the activities requiring the incorporation of
protective measures. Another factor affecting the economic impact is identifying the true basis
for assessing the incremental cost of the new proposal. The following elements have been
included in the economic impacts evaluation:

¢ Land Value/Costs
o Costs of Structural BMPs
¢ [mpact of Incremental Costs on Total Costs

The following figure presents the estimated economic impacts in terms of impact on total costs:
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Figure ES-1 —Estimated Impact of Incremental Costs of the Plan Measures on the Total Cost for a Typical
Residential Lot for Various Locations in the Planning Region

While “costs” are often straightforward to quantify and assess, “value” is much more difficult to
quantify. In the truest sense, the value of instituting water quality protection measures is
determined in the court of public opinion. The relationship between water quality protection
measures and public policy is discussed in more detail below. However, the value of these
measures will be assessed based on whether or not public and private entities are willing to bear
the costs required to protect the resources in the Planning Region.

Funding

One of the critical areas identified by the Stakeholder Committee as well as the political
subdivisions is identifying sources of revenue to provide for the initial capital improvements as
well as ongoing operations and maintenance. In all of these discussions one common factor is to
identify an ongoing source of revenue that can be used to finance long term operations and
maintenance. Recommendations are included for both initial implementation and on-going
operations and maintenance.
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Enforcement and Oversight

The strategy presented in this Plan will only achieve true protection of water quality if it is
enforced, with proper oversight from the implementing jurisdictions. As discussed in the
implementation section, coordinated and comprehensive implementation is essential to providing
this water quality protection. If the local jurisdictions are not coordinated in their
implementatton, future development will likely occur preferentially in areas with less stringent
enforcement and oversight. It is important that each and every jurisdiction involved provide
consistent levels of enforcement and oversight.

Interaction of Population Growth and Protection Measures

One of the implications of the water quality protection measures is their interaction with
projected population growth. A number of these measures {e.g. stream offsets and impervious
cover limits) directly impact the quantity of development that can take place on a tract of land.
Combined with the transferable development rights concept presented in the Plan, these
measures establish a direct relationship between the amount of land remaining to be developed
within the Planning Region, and the amount of development that can occur on that land. In
practice, the recommended water quality protection measures will impose certain limitations on
the ultimate build-out of the land in the Planning Region.

Using current population projections, the projected growth rates would require the construction
of approximately 1,386 residential dwelling units per year. At a unifortm development intensity
of 15% impervious cover, the Planning Region is approximately seventy five percent (75%) built
out by 2060. At a uniform development intensity of 10%, the projected growth in the Planning
Region through 2060 requires more land area than what is available.

Interrelation with Public Policies

Water quality protection measures are inherently linked to broader public policies.
Environmental protection is primarily a public policy issue in that the governmental powers of
the public are focused on preventing and correcting those activities which might harm the
environment. Public policies that encourage human and economic activities are also inherently
linked to water quality. This fundamental understanding of the relationship between human and
activity and environmental protection should be recognized in all public policy.

To help the proposed water quality protection measures succeed, the following actions are
recommended to ensure that these measures are integrated into larger scale public policy, and
should be included into the adoption of the measures:

s Public entities should adopt broad policy statements regarding the need to integrate water
quality protection measures into all public actions.

¢ Public entities should adopt broad policy statements regarding the need to integrate water
quality protection measures into all regulated private actions.

» Public entities should also encourage non-regulated private actions to integrate water quality
protection measures.
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These recommendations should accomplish one of the expected outcomes of this Plan, which is
to have coordinated public policies that encourage the protection of water quality.
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1. BACKGROUND
1.1. History

Rapid growth and development in northern Hays County and southwest Travis County have created
community concerns with the increasing potential for pollution of groundwater and surface waters.
Concerns have been raised with regard to the potential impacts to drinking water supplies and the
recreational and aesthetic values of water, and to the threatened or endangered species that live in
the area.

In December, 2002, Hays County Judge Jim Powers and City of Austin Council Member Daryl
Slusher convened a Regional Summit to begin discussions on the impacts that development was
having on the region and particularly to water quality in the Barton Springs Zone of the Edwards
Aquifer. These discussions continued and from this initial effort a Regional Group was established
to address the water quality issues facing the Barton Springs segment of the Edwards Aquifer and its
contributing zone. The Regional Group was comprised of an Executive Committee and Core
Committee whose members were initially made up of representatives from the Cities of Dripping
Springs, Austin, Buda, Kyle, Rollingwood, Sunset Valley, the Village of Bee Cave, Hays and Travis
Counties, the Barton Springs/Edwards Aquifer Conservation District and the Hays Trinity
Groundwater Conservation District. During the process, the Core Committee was expanded to
include representation from Blanco County and the Blanco-Pedernales Groundwater Conservation
District. It was determined by this Regional Group that there was a need to develop a regional
approach to water quality protection within the Barton Springs Zone in order to protect both the
quality of drinking and recreational water and the endangered species in the area, particularly the
Barton Springs salamander. It was the intent of the Regional Group that a regional water quality
protection plan be developed to provide the basis for political subdivisions, to the extent allowed by
law, to implement local water quality protection measures and ordinances and provide best
management practices that could be adopted by local entities to protect water quality in the area.
This effort has been termed the “Regional Water Quality Planning Project”, or simply the “Project”.
This “Regional Water Quality Protection Plan”, or simply the “Plan” is the result of that effort.

1.2. Governmental Entities Involved

There are a number of governmental entities that initiated and have been involved in the planning
process. Several of these governmental entities serve on the two (2) steering committees for the
Project.

1.2.1. Executive Committee

The Executive Committee provides administrative and policy oversight to the Project. The
following entities are represented on the Executive Committee:

The City of Austin e Hays County

¢ The Barton Springs/Edwards e The Hays Trinity Groundwater
Aquifer Conservation District Conservation District

¢ The City of Dripping Springs e Travis County
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1.2.2, Core Committee

The Core Committee provides technical direction to the Project. The following entities are
represented on the Core Committee:

e The City of Austin ¢ The City of Dripping Springs

e The Barton Springs/Edwards Aquifer ¢ The Hays Trinity Groundwater
Conservation District Conservation District

e The Village of Bee Cave e Hays County

¢ Blanco County e The City of Kyle

e The Blanco-Pedernales Groundwater e The City of Rollingwood

Conservation District The City of Sunset Valley
e The City of Buda e Travis County

1.2.3. Other Entities

A number of other entities have been involved in the Project. These include:;

¢ The Texas Commission on ¢ The Guadalupe Blanco River
Environmental Quality (TCEQ) Authority (GBRA)

e The Texas Water Development Board ¢ The U.S. Fish and Wildlife Service
(TWDB) (USFWS)

e The Lower Colorado River Authority
(LCRA)

1.3. Project Team

The Project team consisted of the Executive Director and the consulting team. Mr. Terry Tull was
appointed by the Executive Committee to serve as the project’s Executive Director. His role was to
serve as the primary liaison to the public and as the coordinator for the efforts of the consulting
team.

Naismith Engineering, Inc., (NEI) was the lead firm for the consulting team. NEI was assisted by a
number of sub-consultants:

¢ CAS Consulting and Services e Hicks & Company
e Eco-Southwest Services ¢ Kelly, Hart & Hallman, P.C.
e Good Company Associates

1.4. Description of the Stakeholder and Public Involvement Process

From the outset of the Project, the Executive Committee determined that the development of the
Plan should be guided by the participation of various stakeholders. The following sections describe
the involvement of the stakeholders in the various phases of the planning process. Attachment 3
contains a general timeline of the stakeholder and public involvement process. Appendix A includes
the documents developed to guide the stakeholder process.
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1.4.1. Past Stakeholder Involvement

While many previous efforts had attempted to identify issues and obtain input from various
stakeholders, few gained much traction until the current effort began in late 2003. There was an
initial stakeholder meeting held in September 2003, but it was not until May, 2004 that the
Executive Committee was able to retain an Executive Director and a consulting team for the
Project. On June 8, 2004, the Executive Director and consultant team conducted a meeting with
the Stakeholders to identify issues and discuss their role in the process. This meeting included
joint sessions with all stakeholders as well as break-out sessions by areas of interest.

1.4.2. Establishment of Stakeholder Committee

The consulting team, working with the Executive Director, reviewed information on the
affiliations and tnterests of past stakeholders involved in the process. At the initial meeting in
early June, 2004, the consulting team presented to the stakeholders a list of eight (8) categories
of interest proposed for inclusion in a Stakeholder Committee (SHC). These categories were:

e Concerned Citizens ¢ Development Interests
¢ Governmental Entities e Economic Interests
» Neighborhood Interests e Property Owners/Agricultural Interests
¢ Local Environmental ¢ Public Interest Organizations
Preservation/Good Governance
Organizations

After significant discussion to determine whether or not this was a proper division of interests
for inclusion in the SHC, the stakeholders affirmed the categories initially identified by the
consulting team. Following the initial selection of the SHC members, a public “validation”
process was used to determine if the members of the wider public agreed that their interests were
represented on the SHC. Based on the feedback received, several adjustments were made to the
SHC to broaden the representation of landowner and local government categories, and to limit
the representation of certain interest groups in more than one category. In August 2004, after
organizing itself and establishing its Bylaws, the Stakeholder Committee began to work in
carnest with the Executive Director and the consulting team to provide input on the Plan
development. Information on the final make-up of the SHC has been included in Attachment 1.

1.4.3. Public Availability and Notice

The Executive and Core Committees charged the consulting team and the project Executive
Director with making the development of the Plan an open public process. Several steps were
taken to ensure that the public had opportunity to follow and offer input to the process. A
project website was established on the internet that served as the primary repository for the
project documentation. This provided a low-cost means to distribute information to the
stakeholders and members of the SHC, but also made this information available to the general
public. In addition to having the project documentation available on the website, hard copies of
the project documents were maintained at the Executive Director’s office in the City of Dripping
Springs municipal offices and in the offices of the consulting team. Each meeting of the
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Executive and Core Committees, as well as the SHC, were preceded with posted public notices
as well as e-mails to anyone subscribing to the project notification list. Each public meeting
included the opportunity for public comment. At each of the meetings and in each of the notices,
stakeholders and members of the public were also invited to submit written comments to the
consulting team. Through these steps, numerous opportunities were provided for public input to
the process.

1.4.4. Stakeholder Committee Meetings

A series of Stakeholder Committee meetings were held to educate the stakeholder committee
members, identify and rank relevant issues, and obtain stakeholder input on draft work products.
At the request of the stakeholders, a Technical Review Group (TRG) of outside experts
nominated by members of the SHC was set up to provide an independent review of the project
work products. Various subcommittees and working groups were formed to address specific
issues. All project documentation was furnished to the stakeholders and the public through the
website prior to each meeting and throughout the process. While not all of the initial SHC
members were able to serve for the entire term of the project, the vast majority attended every
meeting and provided valuable participation. Attachment 1 contains the final listing of the
representatives and alternates to the Stakeholder Committee. Attachment 4 contains information
on the TRG.

1.4.5. Interface with the Consulting Team

While the consulting team was responsible for preparing the Plan, the input from the
stakeholders was critical in its development. Working drafts of the Plan were presented at
monthly stakeholder meetings between October 2004 and March 2005. The mput obtained at the
meetings as well as written comments submitted by members of the SHC and the TRG were
evaluated by the consulting team with many of the comments serving as the basis for subsequent
revisions of the various project documents. This written Plan is the result of that effort.

1.4.6. Communication Efforts

A critical part of the development and implementation of the Plan is communication with the
stakeholders and general public. To accomplish this, a Communication Plan was developed. A
copy of this plan has been included in Append F.

1.5. Definition of the Planning Region
1.5.1. Geography

For the purposes of the Plan, the “Planning Region” is defined as the recharge zone for the
Barton Springs segment of the Edwards Aquifer and its contributing zone. Located in the Texas
Hill Country, one of the states’ most unique natural areas, the Planning Region covers portions
of northern Hays County, southwest Travis County and a small section of eastern Blanco
County. It includes all or a portion of the Cities of Austin, Buda, Dripping Springs, Hays City,
Kyle, Mountain City, Rollingwood, Sunset Valley, West Lake Hills and the Villages of Bee
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Cave, Bear Creek, Lakeway and portions of the Barton Springs/Edwards Aquifer, the Hays
Trinity and the Blanco-Pedernales Groundwater Conservation Districts. The Planning Region
encompasses approximately 240,000 acres. Figure 1, on the following page, indicates the
general location of the Planning Region, and shows the delineation between the recharge and
contributing zones.

In common usage, the recharge and contributing zones are defined by geologic and hydrologic
characteristics. However, it is important to note that these terms are routinely used as “terms of
art” in several existing federal and state regulatory programs. In most instances, these regulatory
programs allow the extent of the contributing zone to be modified by factors other than the
geologic and hydrologic characteristics of the land, such as political, jurisdictional or
administrative boundaries. For the purposes of The Plan, the extent of the contributing zone has
been defined using the geologic and hydrologic characteristics. The consequence of this choice
is that the Planning Region includes the portion of the hydrologic contributing zone within
Blanco County, which is excluded from most regulatory programs.

The Plan also includes the description of the recharge zone as modified by changes
recommended to the TCEQ by the Barton Springs/Edwards Aquifer Conservation District.® The
petition for these changes involves changes to the current recharge, contributing and transition
zone boundaries in southern Travis and northern Hays Counties. These changes involve a total
of approximately 2,750 acres, with a net addition of approximately 490 acres to the recharge
zone. For consistency, the boundaries of the recharge zone for the purposes of this Plan should
conform to those ultimately adopted by the TCEQ.

1.5.2. Demographics
1.5.2.1.Historical Population Growth 1990-2000

Estimates of historical population growth trends for the Planning Region were developed based
on 1990 and 2000 U.S. census data for tracts within the Planning Region using data obtained
from the Texas Water Development Board (TWDB).4 While the Planning Region does not
correspond exactly to the census tracts or “designated places” and includes several cities as well
as unincorporated areas of Travis, Hays, and Blanco Counties, this methodology is useful for
analyzing general growth trends. Table 1 and Table 2, on the pages following Figure 1, present
information taken from the 1990 and 2000 U.S. census data, and includes information on
populations and household make-up for each census tract within the Planning Region.

3 The map showing the proposed changes 1is available from the BSEACD internet website.
(http://www.bseacd.org/graphics/Map Rech Zone_ Chg.pdf)
* Detailed data was provided by staff from the TWDB. The underlying census data was obtained by the State of Texas
directly from the U.S. Census Bureau for the years 1990 and 2000.
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Table 1 — Information for Census Tracts within the Planning Region — 1990 Census

Census Total Family Avg.
Tract Total | Population | Households | Households | HH Size
Travis County
17.12 3,934 1,696 1,032 2.25
17.13 4,069 1,549 1,119 243
17.29 3,670 1,367 941 2.68
17.32 5,629 1,742 1,563 3.09
17.33 2,344 800 684 2.91
17.34 6,252 2,234 1,754 2.8
17.27 7,602 2,856 2,161 2.66
17.3 5,300 1,883 1,396 2.76
17.31 10,880 3,598 3,021 3.02
17.35 6,613 2,724 2,128 2.41
17.36 6,185 2,391 1,680 2.59
19.01 5,405 2,788 1,251 1.93
19.02 3,463 1,216 966 2.76
19.04 5,428 1,979 1,581 2.74
19.05 5,183 2,448 1,230 2.12
19.06 5,126 1,629 1,463 3.15
Sub-Total 87,083 32,900 23,970 2.64

Hays County '
108.01 7,031 2,461 1,967 2.82
109.01 4,749 1,485 1,348 3.2
109.02 3,341 1,094 922 3.03
Sub-Total 15,121 5,040 4,237 3.02
Total 102,204 37,940 28,207 2.69
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Table 2 — Information for Census Tracts in the Planning Region— 2000 Census

Avg.
Census Total Family Avg. Family
Tract Total | Population | Households | Households | HH Size | Size
Travis County
13.03 3,022 1,555 580 1.91 2.7
17.12 4,195 1,892 997 2.19 29
17.13 4,075 1,619 1,031 2.51 3.06
17.29 4,266 1,670 1,069 2.55 3.09
17.32 13,267 4,196 3,675 3.11 3.29
17.33 2,883 1,016 853 2.84 3.07
17.37 5,135 1,897 1,522 2.7 3
17.38 7,212 2,578 1,996 2.78 3.17
17.39 8,105 2,830 2,125 2.86 3.28
17.4 2,424 799 694 3.03 3.25
17.43 5,958 2,051 1,620 2.9 3.25
17.46 3,979 1,521 1,031 2.62 3.19
17.47 4,510 1,689 1,205 2.66 3.15
17.48 2,327 879 697 2.61 2.89
17.49 4,786 2,058 1,154 227 2.98
17.5 4,739 2,241 1,015 2.11 291
17.68 3,584 1,292 1,037 2.69 3
17.69 4,715 1,803 1,312 2.61 3.03
19.04 6,079 2,215 1,767 2.74 3.07
19.06 8,061 2,468 2,215 3.27 3.44
19.08 2,408 1,008 715 23 2.83
19.09 6,913 3,099 1,791 2.2 2.81
19.1 4,340 1,712 1,160 2.48 3.06
19.11 3,211 1,865 578 1.72 2.75
Sub-Total 120,194 45,953 31,839 2.57 3.05
Hays County

108.01 12,908 4,455 3,709 2.86 3.01
109.01 6,609 2,173 1,933 3.04 322
109.02 5,512 1,871 1,558 2.95 3.26
Sub-Total 25,029 8,499 7,200 2.95 3.16
Total 145,223 54,452 39,039 2.63 3.07
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Table 3, below, provides an analysis of the data in Table 1 and Table 2, and reveals that the
census tracts within the Planning Region experienced a combined annual growth rate of 3.6%
between 1990 and 2000. Census tracts within the Hays County portion of the Planning
Region experienced a higher growth rate (5.2%) than tracts within the Travis County portion
(3.3%). The census tracts located in the Hays County portion of the Planning Region also
grew faster than Hays County as a whole, which experienced an annual growth rate of 4.1%.
The census tracts within the Travis County portion of the Planning Region grew slightly
slower than Travis County as a whole, which grew annually at a rate of 3.5%.

Table 3 — Historical Growth Trends in the Planning Region 1990 - 2000

Total Total Family Avg. HH
Population | Households | Households Size

Travis County
1990 Census 87,083 32,900 23,970 2.64
2000 Census 120,194 45,953 31,839 2.57
Amount of Change 33,111 13,053 7,869 (0.07)
Percent Change 1990-2000 38.0% 39.7% 32.8% -2.8%
Annual Growth Rate 3.3% 3.4% 2.9%
Hays County
1990 Census 15,121 5,040 4,237 3.02
2000 Census 25,029 8,499 7,200 2.95
Amount of Change 9,908 3,459 2,963 (0.07)
Percent Change 1990-2000 65.5% 68.6% 69.9% -2.2%
Annual Growth Rate 5.2% 5.4% 5.4%
Travis and Hays Counties
1990 Census 102,204 37,940 28,207 2.69
2000 Census 145,223 54,452 39,039 2.63
Amount of Change 43,019 16,512 10,832 (0.06)
Percent Change 1990-2000 42.1% 43.5% 38.4% -2.4%
Combined Growth Rate 3.6% 3.7% 3.3%

1.5.2.2.Population Projections

Population estimates and projections for the Planning Region were based on population
projections developed as part of the Regional Water Plan for the TWDB and population
projections from the City of Austin’ As mentioned above, one of the difficulties in
developing projections for the Planning Region is that the boundaries do not coincide with
those of the census tracts used by the U.S. Census Bureau, the Water User Groups (WUGs)
used in the TWDB projections or the Zip Code Zones used by the City of Austin. However,
the portion of the Planning Region which lies in Hays County is nearly identical to the
portion of Hays County located in TWDB’s Region K Planning Group. Thus, the TWDB

% Detailed population projections were provided by staff from the TWDB. The underlying projections were based on
several sources of data, but constitute the officially adopted projections from the TWDB.
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population projections were used for the portion of the Planning Region within Hays County.
In developing the population projections for the portion of the Planning Region within Travis
County, the short term growth rates developed by the City of Austin’s Planning Department
were applied to 2000 Census tract data to project population in the year 2010. The 2010 total
population projection for the Travis County portion was then projected through the year 2060
using the average short term annual growth rate of 1.47% for all applicable zip codes.
Populations for the portion of the Planning Region within Blanco County and Census tracts
within Travis County, but outside the City of Austin’s ETJ were excluded from projections.
Table 4 shows the projected populations and annual growth rates for the Planning Region.

Table 4 — Population Projections for the Planning Region 2010 - 2060

2000 2010 3020 2030 2040 2050 2060
County (Estimated)

Hays 25000 | 46,143 | 69377 | 88.887 | 108495 | 132.051 | 150,574
Annual Rate 6.2%% | 4.16% | 251% | 201% | 198% | 132%
Travis 97.864 | 113.250 | 131,054 | 151,658 | 175500 | 203,001 | 235.020
Annual Rate L47% | 147% | 147% | 147% | 147% | 1.47%
Total 122,054 | 159393 | 200431 | 240.545 | 283995 | 335142 | 385.594
Annual - Rate 263% | 232% | 184% | 1.67% | 1.67% | 141%
(Combined)

These projections indicate that the Planning Region could experience a combined annual
growth rate of 1.9% between 2000 and 2060, with the total population within the Planning
Region growing from an estimated 122,954 in 2000 to an estimated 385,594 in 2060.
Utilizing an average houschold population of 2.6 (based on the historical trend), this
corresponds to an increase of approximately 101,000 households by 2060, or approximately
1,680 households per year. The portion of the Planning Region located in Hays County is
projected to experience a higher annual growth rate (3.03%) compared to the Travis County
portion (1.47%). In addition, the portion of the Planning Region in Hays County 1is projected
to grow faster than Hays County as a whole, according to TWDB projections. The portion of
the Regional Planning Area located in Travis County is projected to experience a higher
annual growth rate than Travis County as a whole, which TWDB projects to grow at an
annual rate of 1.12% between 2000 and 2060.

It is important to note that these projections are based on historical growth trends. While
these types of projections are typically utilized for infrastructure planning, the matters
addressed through this planning process may influence ultimate population growth within the
Planning Region. This is discussed in more detail in Section 11.
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1.5.3. Climate

The climate in the Planning Region is characterized as humid subtropical with hot summers and
relatively mild winters. Daytime temperatures in summer are hot, with highs over 90 degrees
Fahrenheit (°F) approximately eighty percent (80%) of the time. Overnight lows are generally in
the 70s. On some occasions, lows can be in the 50s, while at other times highs for many days
approach the 100s. During the summers, winds are generally from the south or southeast, with
occasional periods experiencing hot west and southwest winds. Most of the time, the moderating
effects of the Gulf of Mexico limit daytime highs; however, they also add to the discomfort with
higher humidity. In summer, the average temperature is in the mid 80s, and the average daily
maximum temperature is approximately 96°F. The highest temperature on record for Austin was
112°F on September 5, 2000.

During winter, the area is alternately influenced by cold air masses from the north and west, and
by warm, humid air masses from the Gulf of Mexico. Mild weather prevails during most of the
winter, but strong cold fronts occasionally usher in frigid conditions. Sub-freezing temperatures
occur on average about 25 days each year. Alternatively, very warm days can occur during
winter when dry west winds allow temperatures to climb into the 90s. In winter the average
temperature is in the lower 50s, with the average daily minimum temperature approximately
40°F degrees. The lowest temperature on record for Austin was -2°F on January 31, 1949,

Average sunshine varies from about 50 percent in the winter to near 75 percent in the summer.
Average yearly rainfall ranges from approximately 33 inches in southern Hays County, to
approximately 31 inches in western Travis County. Precipitation is fairly evenly distributed
throughout the year with heaviest amounts occurring in May and September, primarily because
of tropical cyclones that migrate out of the Gulf of Mexico, or stalled out cool fronts. A majority
of the precipitation (approximately 57%) occurs from April through September and usually
results from thunderstorms, with large amounts of rain falling within short periods of time.
Rainfall amounts have exceeded 5 inches in several hours, causing flash floods. While
thunderstorms and heavy rains may occur in all months of the year, most of the winter
precipitation consists of light rain. While the total annual precipitation usually is adequate for
range vegetation, due to the high rate of evapotranspiration, it often is not adequate for optimum
growth of most commodity crops. Although snow is not a significant source of moisture, it does
visit the area during some winters. Total annual precipitation extremes measured in Austin vary
from 11.52 inches in 1954 to 64.68 inches in 1919. *-"-*

$ "Climatological Narrative for Austin, Texas", National Weather Service Forecast Office Austin/San Antonio, Texas,
National Oceanographic and Atmospheric Administration, http://www.srh.noaa.gov/ewx/html/cli/auscli.htm, December,
2004.
7 “Soil Survey of Comal and Hays Counties Texas", Soil Conservation Service, U.S. Department of Agriculture,
Washington, D.C.
8 "Soil Survey of Travis County Texas", Soil Conservation Service, U.S. Department of Agriculture, Washington, D.C.,
June 1974.
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2. GUIDING PRINCIPLES

The Stakeholder Committee developed a set of guiding principles to provide direction and a steady
reference point as the plan progressed. These guiding principles are presented below.

1. The economy and environment of this unique part of Texas depend upon the preservation,
conservation and management of dependable supplies of clean water. We all recognize the
unacceptable consequences that would resull if we take no action to protect our water.

2. Both private individuals and the Public have a responsibility to respect the legitimate
interests of others and to do no harm in their activities.

3. Those who benefit from an activity must bear the responsibility for the costs and impacts of
that activity.

4. We will favor measures which, all else being equal, minimize the risk of failure or of damage
to the watershed.

5. The water quality protection measures we recommend will strive to balance Government
regulations with appropriate economic incentives.

6. The regulatory measures we recommend shall be accompanied by strategies for
administration and enforcement that provide as much certainty as possible while
discouraging exemptions and exceptions.

7. We will make all our decisions being mindful of the economic impact of the measures
recommended and strive to achieve a fair and reasonable balance among the various
interests.

8. We will not permit any party or group in this process to have undue or unfair control over
the outcome.
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3. GOALS AND OBJECTIVES

Working within the guiding principles presented above, the Stakeholder Committee developed its

goals and objectives for the Plan. These goals and objectives are presented below.

3.1.

3.2.

Develop a working definition of water quality for the planning region which can be utilized during

Stakeholder Committee Goals Statement

“Develop an implement-able Regional Water Quality Management Plan that
preserves and protects resources and manages activities within the planning region
so that existing and future land use, land management, and development activities
maintain or enhance the existing water quality of the groundwater and surface
water within both the Barton Springs segment of the Edwards Aquifer and the

contributing portion of the watersheds within the Planning Region, for the benefit
of people and the environment.”

Objective 1 — Define “Water Quality”

| How do we define “Water Quality” for this project?

the development of the regional plan.

Water quality being defined for this project as: ' The condition of water, as affected
by chemical, physical, biological and habitat factors, and its hydrological regime,
for use as public and private drinking water supplies, for protection and
propagation of the Barton Springs Salamander, and for aesthetic and recreational
use within the contributing area and aquifer boundary for the Barton Springs
segment of the Edwards Aquifer”. — Executive Committee

Based on stakeholder input the following items have been incorporated:

The common definition of “environment” includes the earthen media, water, air, flora and
fauna in the Planning Region.

The definition of “hydrologic regime” includes flow rates, flow volumes, base flow and
additional storm water flows.

The Executive Committee’s definition of “Water Quality” is expanded to include not only

the protection and propagation of the Barton Springs Salamander, but also other beneficial

plant and animal communities.
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3.3. Objective 2 — Identify Causes of Water Quality Problems

I What Causes Water Quality Problems? ]

Identify activities within the planning region that have had or could have a short term or long term
adverse impact on water quality in the Barton Springs Segment of the Edwards Aquifer or in the
contributing watersheds within the Planning Region.

3.4. Objective 3 — Identify Standards to Protect Water Quality

LWhat Standards do we Apply? ]

Identify standards that can be used to establish goals and maintain or enhance baseline water quality,
including: (1) existing regulatory standards for drinking water; (2) current analysis of groundwater
quality in the Barton Springs Segment of the Edwards Aquifer; (3) current surface water quality in
the contributing watersheds within the planning region; (4) scientifically-based thresholds for
adverse impacts to human health and the environment; and, (5) existing hydrologic flow regimes.

3.5. Objective 4 — Identify Who Can Act to Protect Water Quality

LWho Can Act? 1

Identify entities capable of implementing, monitoring, and enforcing water quality protection
measures within the planning area, as well as any existing legal and institutional constraints on these
entities, and develop procedures to educate and inform the public of voluntary measures they can
implement.

3.6. Objective 5 — Identify Protection Measures that are Already in
Place

[ What Measures are Already in Place? ]

Identify existing water quality plans and regulations currently in effect in the planning region
including any parameters used to measure the success of those plans and regulations, identify any
significant deficiencies in these plans and regulations, and identify proposed solutions for these
deficiencies.

3.7. Objective 6 — Identify New Measures Needed

LWhat New Measures are Needed? l

Identify new structural and non-structural water quality protection measures to maintain or enhance
the existing groundwater or surface water quality, as defined above, including any parameters used
to measure the success of those protection measures.
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3.8. Objective 7 — Develop a Strategy for Action

‘ What is our Strategy for Action? ]

Identify a strategy to: (1) enforce existing water quality protection measures; (2) implement the
identified solutions for existing deficient water quality protection measures; (3) implement the
identified new water quality protection measures; (4) monitor and assess the effectiveness of the
water quality protection measures; and, (5) revise current and future water quality protection
measures determined to be ineffective.
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4. WHAT DOES THE REGIONAL PLAN PROTECT?

During the planning process, many asked: “What should the plan protect?” Responses vary
significantly. Initially, many stakeholders answered “the Aquifer”, while others answered ‘“the
Barton Springs Salamander”. However, the real answer is much more complex. As charged by the
Executive Committee, the Regional Plan was to protect “Water Quality”. The definition of “Water
Quality” for the Plan is presented above as a part of the Stakeholder Committees Goals and
Objectives. Based on the Stakeholder Committee’s definition of water quality, expanded definitions
of certain physical elements were included in Plan development. These definitions are presented
below.

4.1. General Hydrology

Most people learn about the hydrologic cycle in elementary school. This same model is relevant in
understanding water quality issues in the Planning Region. This Plan addresses three types of water
resources: surface water, groundwater, and groundwater under the influence of surface water. Each
is described in more detail in the following sections. Figure 2, on the following page, presents a
simplified general model of the hydrologic cycle in the Edwards Aquifer region to illustrate the
relationship between the different types of water discussed in the plan.

Based on this generalized hydrologic model, more detailed definitions have been incorporated for
surface water, groundwater, and groundwater under the influence of surface water.

4.1.1. Surface water

“Surface water” includes all forms of water on the surfaces of the earth, inciuding
that flowing or stored in above or below ground watercourses or storage features. ’

Watercourses can be natural, man-made or somewhere in between. Gullies, creeks, streams and
rivers are examples of natural watercourses. Culverts, storm sewers, and gutters are examples of
man-made watercourses. There are also many types of natural watercourses that have been
modified by man, and are neither entirely natural nor entirely man-made. Storage features for
surface water can also take many forms. These storage features can include lakes, depressions,
ponds, impoundments and tanks. Water in these types of watercourses or storage features would
be considered surface water.

® This definition was derived from the definition of “surface water” cited in “Handbook of Applied Hydrology”, V.T.
Chow, et al, McGraw-Hill Publishing, and modified to include water in watercourses or storage features. [Pg. 27-27]
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Meeting Summary — Wednesday, March 2, 2005 Stakeholder Committee Meeting

Development of a Regional Water Quality Protection Plan for the Barton Springs Segment of the Edwards Aquifer and its
Contributing Zone

CALLTO ORDER

Executive Director Terry Tull served as Coordinator. Coordinator Tull called the meeting to order at
approximately 6:00 p.m. Mr. Tull performed a roll call of members present, as outlined in the table above.

1. Open Public Comment Period.

Donna Tiemann announced that the Greater Edwards Aquifer Alliance was hosting a regional summit in San
Antonio this weekend, March 4-6, 2005 (“A Regional Summit on The Edwards Aquifer and the Hill Country™}.

She had sent e-mails to the SHC suggesting that the group put together an informational handout on this current
planning effort.

Robbie Botto stated that he thought this was a good idea.

It was suggested that the Executive Director prepare a summary about the Regional Planning process for
distributdon at the Summit. The Regional Director agreed to review the materials regarding the Summit and to
let the SHC know of his decision in this regard.

2. Discussion and Approval of Meeting Minutes from the February 16 & 23, 2005 Stakeholder
Committee Meetings (Meeting Attachments Nos. 1a and 1b).

Coordinator Tull stated that the minutes from the February 16 & 23, 2005 SHC meetings had been posted on the
web site and that he had received no comments from the SHC members. Coordinator Tull asked if anyone had
any comments on the minutes, and hearing none, the minutes were approved by consensus.

3. Review, Discuss and Approve Updated Project Schedule and Milestones (Meeting Attachment No.
2).

Cootdinator Tull presented the latest Project Schedule that showed the tentative dates of the remaining meetings.
The current schedule has the next SHC meeting scheduled for next Wednesday night, March 9th. It is currenty
the last scheduled SHC meeting. Additional meetings, if necessaty, would have to be scheduled as necessary.

Cootdinator Tull stated that the Executive and Core Committee meeting to present the plan had been
set for Monday, March 21, 2005,

4. Review and Discussion of Illustrative Case s #1 and #2. (Meeting Attachment No. 3).
Grant Jackson/NEI began a discussion of Illustrative Cases #1 and #2.

Grant Jackson presented the Ilustrative Case #1. This imaginary case involves the development of
approximately 218 acres of Hill Country property. Mr. Jackson showed the layout of the illustrative case in both
the existing and proposed conditions. He stated that the intent of the illustrative case was to show people what
can be designed under the requirements of the proposed plan. The proposed conditions result in an impervious
cover of approximately 13.24%.

Stakeholder Committee Meeting Minutes -3- March 2, 2005
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4.2. Surface Water (Hydrologic) Description of the Planning Region

Although the hydrologic cycle deals with both surface and groundwater, the term hydrology
classically refers to surface water. There are several surface water features that influence the
hydrology of the Planning Region.

4.2.1. Streams

There are several defined streams and watersheds within the planning region. Table 5, below
identifies the streams/watersheds within the planning region'? (generally proceeding from north
to south) and presents their approximate relative size, in acres. The location of these streams and
watersheds is portrayed in Figure 3, below.

Table 5 — Streams/Watersheds Intersecting the Planning Region and Their Relative Size

Stream/Watershed Total Watershed | Portion  Within  the | Portion QOutside the
Size' {Acres) Planning Region (Acres) | Planning Region {Acres) |
Little Barton Creek 7,300 7,300 -
Barton Creek 69,477 69,477 -
Bee Creek 1,920 1920 -
Little Bee Creek 640 640 -
Eanes Creek 2,560 2,560 0
Williamson Creek 19,200 11,016 8,184
Slaughter Creck 19,840 14,000 5,840
Bear Creek 17,280 15,600 1,680
Little Bear Creek 14,720 13,020 1,700
Onion Creek 135,040 106,700 28,340
Total, All Watersheds 287,977 242 233 45,744

12 Stream/Watershed designations and watershed size was taken from individual fact sheets developed by the City of
Austin Watershed Protection and Development Review Department. Portion Within/Outside the Planning Region was
determined from GIS mapping data results supplied in 2005 by the City of Austin Watershed Protection and
Development Review Department.
'* portions of the Williamson Creek, Slaughter Creek, Bear Creek, Little Bear Creek, and Onion Creek watersheds
extend south and east of the Recharge Zone boundary, which places these portions outside the Planning Region. The
total watershed area reflected in Table 5 is approximately 45,000 acres larger than the area in the Planning Region as
indicated in Table 13.
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River, Barton Creek is dammed to capture spring flows from the Barton Springs. The captured
spring flows create a popular swimming facility known as the Barton Springs Pool.

4.3. Geologic Description of the Planning Region
4.3.1. Edwards Aquifer Recharge Zone

The Edwards Aquifer Recharge Zone is the outcrop of the geologic unit known as the Edwards
Group. The Lower Cretaceous age Edwards Group unconformably overlies the Lower
Cretaceous Age Glen Rose Formation. The Edwards Group is characterized by light to dark
beds of highly fractured limestone layers, and includes the Edwards and Georgetown limestones.
The Edwards Group consists of complex carbonate formations with characteristic karst
features.”> A significant number of faults are generally found in these formations in the Planning
Regton.

The Edwards Aquifer is comprised of groundwater bearing geologic formations within the
Edwards Group. This aquifer extends generally southwest to northeast, from Kinney County
southwest of San Antonio, to Bell County. There are three (3) recognized zones within the
Edwards Aquifer: 1) the Southern (or San Antonio) Zone, the 2) Barton Springs Zone, and 3) the
Northern Zone. The definition of the Planning Region coincides with the Barton Springs Zone,
which is separated from the Southern Zone by a groundwater divide, occurring in the vicinity of
the City of Kyle. The Barton Springs Zone is separated from the Northern Zone by the Colorado
River in Austin. The flow of groundwater in the Barton Springs Zone is discussed in more detail
below.

4.3.2. Edwards Aquifer Contributing Zone/Trinity Aquifer Recharge Zone

The Trinity aquifer is actually a series of three (3) differentiated aquifers: the Upper Trinity, the
Middle Trinity, and the Lower Trinity. The Upper Glen Rose Formation comprises the Upper
Trinity aquifer. The Lower Glen Rose formation and the upper Travis Peak formations (the
Hensell Sand and the Cow Creek Limestone) comprise the Middle Trinity aquifer. The Hammett
Shale serves a confining layer between the Middle Trinity aquifer and the Lower Trinity aquifer.
The lower Travis Peak formations (the Sligo limestone and the Hosston Sand), comprise the
lower Trinity Aquifer. Various studies have established some hydrologic communication
between the Upper Trinity and the Middle Trinity, and between the Middle Trinity and the
Lower Trinity. The Trinity Aquifer group is an important groundwater supply, which extends
from Uvalde County in South Texas to Montague County along the Red River in North Texas.

The Contributing Zone for the Edwards Aquifer in Hays and Travis Counties lies on the outcrop
of the Lower Cretaceous Age Glen Rose Formation. These formations also serve as the recharge
zone for the Trinity aquifer group. Within the Planning Region, the Glen Rose Formation is
subdivided into the upper member and the lower member. The surface of the Contributing Zone

" Geomorphic, topographic, and hydrologic features formed by solution of limestone by water. From Glossary,
“Instructions to Geologists for Geologic Assessments on the Edwards Aquifer Recharge/Transition Zones”, Application
Form 0585, Texas Commission on Envirenmental Quality, Gctober, 2004,
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is the exposed expression of the upper member of the Glen Rose Formation. As a result of the
Balcones Fault System, rocks of the younger Edwards Group are in lateral contact with the Glen
Rose Formation along this fault system in Hays and Travis Counties.

The upper member of the Glen Rose (upper Glen Rose) is characterized by light to dark gray,
resistant beds of limestone and dolomite alternating with softer clayey or marl layers. The
alternating soft and hard layers create the stair-step topography common in the Central Texas
region. The lower member of the Glen Rose Formation (lower Glen Rose) is generally more
massive and fossiliferous than the upper Glen Rose. It is composed of pale brown to buff,
massive, fossiliferous limestone with some interbedded marl layers. The lower Glen Rose tends
to be more fractured and has dissolution features containing secondary calcite along fracture or
dissolution planes. The lower Glen Rose unconformably overlies the Lower Cretaceous age
Hensel Sand and Cow Creek Limestone members of the Travis Peak Formation in the
subsurface. At some locations, the base of the Cow Creek grades into the Hammett Shale
member of the Travis Peak Formation. The Hammett Shale overlies the Sligo Limestone of the
Travis Peak Formation (Sligo). The Sligo 1s usually light gray in color and is composed of
argillaceous limestone interbedded with shale. The Sligo overlies the Hosston Sand member of

the Travis Peak Formation (Hosston).'é, 17 18 19

4-3.3.Recharge in the Planning Region

There are a number of common elements for the recharge occurring to all of the aquifers in the
Planning Region. In the recharge zones for these aquifers, direct recharge occurs from
infiltration through the soil column. However, for both the Trinity and the Edwards, significant
portions of the recharge also occur along streams that cross the recharge zone. This recharge
from streams includes both percolation/infiltration of surface water through the stream beds, and
entry through “point” recharge features, including caves, sinkholes, solution cavities, fractures,
and other similar features. A more detailed discussion of the particular recharge processes for
each aquifer is provided below.

4.3.3.1.Recharge to the Barton Springs Zone of the Edwards Aquifer

As indicated in the preceding section, approximately eighty five percent (85%) of the
recharge to the Barton Springs Zone of the Edwards Aquifer occurs in the channels of the six
major creeks identified previously. Average recharge contribution calculations from the
USGS gages in the Planning Region indicated that Onicn and Barton creeks are the two
largest contributors of recharge. Their peak recharge rate also 1s larger compared to the
smaller creeks. Data from these gages indicates that approximately 75% of the stream
volume is generated from baseflow and 25% results from runoff. Runoff recharged into the

'® “Groundwater Availability of the Lower Cretaceous Formations in the Hill Country of South-Central Texas”, J.B.
Ashworth, Texas Department of Water Resources, Report 273, 1983.
'" “Geologic Atlas Map of Texas, Austin Sheet”, Bureau of Economic Geology, University of Texas, 1974.
'® “Geologic Atlas Map of Texas, Llane Sheet”, Bureau of Economic Geology, University of Texas, 1981.
' “Evatuation of Groundwater Resources of the Paleozoic and Cretaceous Aquifers in the Hill country of Central
Texas”, R.L. Bluntzer, Texas Water Development Board, Report 339, 1992.
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Edwards Aquifer from Barton Creek in this area comprises less than 13% of the total
recharge volume. Once this water enters the aquifer, its movement is generally in an eastern
direction until the edge of the confined portion is reached. At this point, flow moves
generally northeast to discharge at the Barton Springs.*

4.3.3.2.Recharge to the Trinity Aquifer

The primary sources of direct recharge to the Trinity Aquifer in the Planning Region are
from rainfall on the outcrop, and seepage losses through headwater creeks into the Upper
Member of the Glen Rose Limestone.”’ The Cow Creek Limestone and Lower Trinity
Aquifer sediments are recharged by vertical leakage from overlying strata.”® Inter-bedded
layers of relatively low permeability marl sediments within the Upper Member of the Glen
Rose Limestone impede downward percolation of stream recharge and provide for baseflow
and springflow to the mostly gaining perennial streams in the Planning Region, and other
parts of the Hill Country.23

The range of average precipitation recharge rates to the Trinity Aquifer for the study area lie
between 31,000 and 33,000 acre-feet per year (Ac-ftt/yr).24 These values are based on results
of calibrated groundwater-flow models that indicate recharge of approximately 4.7 percent of
average annual rainfall. These results do not differ much from previous work by the Texas
Water Izsevelopment Board that reported recharge rates of 4 to 5 percent of average annual
rainfall.

One study reports that in some arcas “caverns formed by the solution of limestone and
evaporites by ground water are common in the Trinity formations, particularly in the Glen
Rose Limestone. These caverns are characteristically influenced by the jointing structure of
the limestone and may extend both vertically and laterally for great distances and provide
major conduits for the flow of ground water. When caverns grow to such a size as to no
longer support their overburden, they collapse thus forming sinkholes that are visible from
the surface as circular depressions that may transmit large quantities of surface water to a
passage below ground. Sinkholes are a common occurrence in streambeds flowing over the
Glen Rose Limestone and provide a passageway for a substantial amount of recharge to the

::1quiff:r”.26 However another study contends that “because much of this recharge is quickly

transmitted to the Edwards aquifer, it has minimal effects on the Trinity aquifer”.’

** "Barton Springs Management Plans for Groundwater Protection”, C. Soeur, et al, presentation to the National
Symposium on: Assessing the Cumulative Impacts of Watershed Development on Aquatic Ecosystems and Water
Quality, Chicago, Illinois, March, 1996.
2t Mace, R. E., et al, “Groundwater Availability of the Trinity Aquifer, Hill Country Area, Texas”, numerical
simulations through 2050, Texas Water Development Board Report 353, 2000, 117 pp.
%2 See Note 16.
3 See Notes 21 and 22, and Barker and Ardis, 1996.
* Jones, 1. C., “What is the Recharge Rate for the Trinity Aquifer within the Hays Trinity Groundwater Conservation
District?”, Texas Water Development Board, Groundwalter Availability Model (GAM) Run 04-18, 2004, 4 pp.
¥ See Notes 19 and 22.
*® See Note 16.
7 See Notes 21 and 22, and Barker and Ardis, 1996.
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4.3.3.3.Communication Between the Trinity and Edwards Aquifers

It is certain that the Upper and Middle Trinity aquifers contribute groundwater to the
Edwards aquifer but the specific amount is not well understood.”® Some studies suggest that
up to 50% of the Edwards Aquifer recharge is contributed from the Upper and Middle Trinity
aquifers along the Balcones Fault Zone, but most experts believe this estimate is too high.*’
A number of studies have shown, through hydraulic and chemical analyses, that groundwater
likely flows from the Trinity Aquifer into the Edwards Aquifer across the Balcones Fault
Zone. Most of the studies have focused on the movement of groundwater from the Glen Rose
Limestone into the Edwards Aquifer. Water level studies suggest that groundwater from the
Trinity Aquifer discharges to the east in the direction of the Edwards Aquifer within the
Planning Region. The Hill Country Trinity Groundwater Availability Model is calibrated so
that 12% and 14% of the precipitation recharge to the Upper and Middle Trinity Aquifers,
respectively, is discharged to the Edwards Aquifer. This model suggests that part of this
groundwater moves into the Edwards through faults, part continues to flow in the Trinity
Aquifer beneath the Edwards, and that the groundwater that continues to flow in the Trinity
Aquifegoeastward, eventually discharges upward to the Edwards Aquifer in the planning
region.

4.3.4.Groundwater Flow in the Barton Springs Zone

Abundant caves, sinkholes, and enlarged fractures provide further evidence of the karst nature of
the aquifer and dictate the transport patterns of water (and pollutants) entering the aquifer.

Groundwater flow in the Barton Springs Zone of the Edwards Aquifer 1s dependent on a number
of factors. These factors include recharge, groundwater withdrawal, NE-SW trending faulting
and jointing associated with the Balcones Fault Zone, and karst solution features.. The karst
features such as caves, sink holes and enlarged fractures of the Edwards Aquifer are the result of
dissolution of the limestone aquifer along groundwater flow paths. In contrast to more
homogeneous aquifers, these secondary solution features serve as preferred pathways for
groundwater flow. Darcy’s Law,”' which normally is used to describe flow in porous media,
typically does not properly represent flow in highly karstic formations such as the Edwards.
Groundwater flow in the aquifer occurs primarily in these solution features with secondary
transport through porous limestone. Unfortunately, these preferred pathways for water also serve
as preferred pathways for pollutants. This feature makes the Edwards Aquifer in general and the
Barton Springs Segment in particular extremely susceptible to contamination from pollutants.

2 Mace, R. E., 2003, “What is the County-by-County Water Budget in the Hill County Trinity model (GAM)?”, Texas
Water Development Board, GAM Run 02-01,-02, 4 pp.
¥ See Note 21.
3% See Notes 21 and 22,
3V “Handbook of Applied Hydrology”, V.T. Chow, et al, McGraw-Hill Publishing
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4.4. Description of Critical Environmental Features in the Planning
Region

Critical Environmental Features (CEFs) are defined as geological, topographical, physiographical, or
hydrological components of the landscape within the Barton Springs Segment of the Edwards
Aquifer that, if protected, would serve to remediate the quality of surface and ground water for
consumptive and non-consumptive human use as well as protect biological components of the
human environment such as terrestrial and aquatic biological resources including endangered
species. Other entities and agencies have developed definitions and descriptions for some of these
types of features as a part of various regulatory and natural resource protection programs.*> For the
purpose of this Plan, many of these definitions have been incorporated due to their current use in
actual practice. Critical Environmental Features, as used in this Plan, are described as follows:

4.4.1. Category 1: Limestone recharge features

e (Caves — natural underground open space formed by dissolution of limestone that are large
enough for an average-sized person to enter.

¢ Solution Cavities — a natural cavity or depression formed as a result of dissolution of
limestone.

¢ Solution-enlarged Fractures — fractures that show evidence of being locally enlarged by
dissolution of limestone, may be part of interconnected voids connecting surface with
subsurface strata.

e Faults- a fracture along which there has been displacement of one side of the fracture relative
to the other.

e Manmade features affecting bedrock - unplugged abandoned water wells, quarries, or
cultural features that would permit infiltration of surface water to subsurface strata.

e Swallet or swallow holes — a recharge feature in a streambed or drainage where surface flow
is diverted to subsurface strata.

e Sinkholes — a broad topographic depression greater than 6 feet in diameter with more than 6
inches of topographic relief that provides a pathway to subsurface strata.

4.4.2.Category 2: Streams and associated streambeds

Streams and associated streambeds that transport water to recharge features or contain aquatic
communities that would be adversely affected by degraded water quality. This category includes
all creeks and associated tributaries lying over the recharge and artesian zones of the Barton
Springs Segment of the Edwards Aquifer.

4.4.3.Category 3: Floodplains and Wetlands

Floodplains, wetlands, associated soils, and vegetation that would attenuate rainfall runoff,
decrease the volume and velocity of flood flows, filter suspended solids and contaminants, and
contribute to groundwater recharge. Construction and development activities in the vicinity of

*2 Section III.A2A, “Instructions to Geologists for Geologic Assessments on the Edwards Aquifer Recharge/Transition
Zones”, Application Form 0585, Texas Commission on Environmental Quality, October, 2004.
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floodplains and wetlands are governed by several existing federal regulatory programs, as
outlined below.

4.4.4.Category 4: Edwards Aquifer discharge areas

Involving seeps and springs including: Power House Spring near Tom Miller Dam, Seiders
Springs on Shoal Creek, Cold Springs near Town Lake, Manchaca Springs on a tributary of
Onion Creek, Barton Springs, and Barton Creek. These areas support biological communities
including rare or endangered species that depend on spring discharge entirely or partially for
survival. Because these features function as a result of the combined effects of pumping and
recharge, they are directly affected by effects to the previous Categories 1-3.

As discussed in more detail below, all projects under the jurisdiction of the TCEQ’s Edwards
Aquifer Protection Program require a geologic assessment. These features should be identified and
categorized as a part of this assessment. Categories 1-3 are geographically located with generally
finite boundaries, and can function to substantially affect water quality. Therefore, protection of
these features is the first line of defense in protecting Category 4 features. A number of structural
and non-structural measures are identified in this Plan to protect Critical Environmental Features.
Category 1, 2 and 4 features should be protected using dedicated offsets, as described below.
Procedures for protecting Category 3 features (floodplains wetlands) have been incorporated into the
protections for streams. Any development occurring in the vicinity of these features should
incorporate the water quality protection measures prescribed in this Plan.

4.5. Description of Threatened/Endangered Species in the Planning
Region

While there are several threatened and/or endangered species that inhabit the Planning Region, the
most prominent is the Barton Springs salamander. The Barton Springs salamander (Eurycea
sosorum) was listed as endangered by the U.S. Fish and Wildlife Service (USFWS) in 19977 Asa
part of its Draft Recovery Plan,** the USFWS indicates that it has listed the Barton Springs
salamander as a Federally endangered species based on the following threats:

e Degradation of the quality and quantity of water that feeds Barton Springs resulting from
urban expansion
Modification of the salamander’s surface habitat

o Lack of a comprehensive plan to protect Barton Springs watershed from increasing threats to
water quality and water quantity, and

e The salamander’s extreme vulnerability to environmental degradation because of its
restricted range in an entirely aquatic environment.

The Barton Springs salamander 1s also listed as endangered by the State of Texas. The Barton
Springs salamander has only been documented at four spring outlets {collectively known as Barton

* Federal Register, Volume 62, Number 39, Thursday, February 27, 2003, Pages 9094-9095. (62 FR 23377-23392,
Service 1997). May 30, 1997.
* “Draft Recovery Plan for the Barton Springs Salamander (Eurycea sosorum)”. U.S. Fish and Wildlife Service,
Albugquerque, NM., 2004.
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Springs) within the City of Austin’s Zilker Park. Barton Springs salamanders live in flowing water
within a narrow temperature range. Their habitat includes clean gravel aquatic plants and leaf litter.
They are dependent on spring flow and the abundance of aquatic plants for survival. Sedimentation,
poor water quality, and flooding can affect their habitat.

In response to the federal listing and the recognized threats to the Barton Springs Salamander, the
USFWS has taken several measures to protect the species. In addition to the Draft Recovery Plan,
the USFWS has also engaged in several cooperative efforts. Most recently, the USFWS has entered
into a cooperative agreement with the TCEQ to allow for the implementation of optional water
quality protection measures. The USFWS has determined that these optional measures will not
result in a “take” of the Barton Springs Salamander. Individuals and entities that follow these
optional measures will be in compliance with the requirements of the Endangered Species Act, as
described below.

During the public and agency comment process, the USFWS conducted a review of the water quality
protection measures presented in this Plan. Based on that review, the USFWS has determined that
the measures recommended in the Plan, if implemented, will protect the Salamander and contribute
to the recovery of its habitat.”

¥ Letter from Mr. Robert T. Pine, Supervisor, Austin Office of the USFWS, to Mr. Terry Tull, Executive Director of the
Regional Water Quality Planning Project, received May 2, 2005.
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5. EXISTING WATER QUALITY REGULATORY PROGRAMS

There are many existing water quality regulatory programs. Although there are numerous specific
water quality regulatory programs at both the federal and state level, the major programs pertaining
to the Planning Region are summarized below. More information on the specific requirements of
each program can be obtained from the implementing agency. A detailed presentation of existing
federal and state water quality regulatory programs is included in Appendix H.

5.1. TCEQ Edwards Aquifer Protection Program

The Edwards Aquifer Protection Program’® (EAPP) is a state instituted program intended to provide
additional protection to the Edwards Aquifer, administered by the TCEQ. The EAPP regulations
govern soil disturbance activities over the recharge zone, contributing zone and the transition zone
of the Edwards Aquifer, through the approval of site specific Water Pollution Abatement Plans
(WPAPs) and Contributing Zone Plans (CZPs). Approved plans utilize a combination of
“structural” and “non-structural” controls, and in addition to addressing construction and post-
construction erosion and sedimentation control for any new development project, must also include
special provisions for the following types of projects:

e Organized Sewage Collection Systems
¢ Underground Storage Tank (UST) facilities for hydrocarbons and hazardous substances
¢ Aboveground Storage Tank (AST) facilities for hydrocarbons and hazardous substances

5.2. TCEQ TPDES Regulations

The Texas Pollutant Discharge Elimination System (TPDES) regulations’®’ are state requirements
instituted based on the federal Clean Water Act (CWA) and the Texas Water Code (TWC). The
TCEQ has been officially delegated federal permitting authority for the TPDES program under the
National Pollutant Discharge Elimination System (NPDES). This means that the TCEQ administers
the permitting and enforcement program for all NPDES discharges (all point source wastewater
discharges and certain storm non-point source discharges) in the state.

The regulations require that a combination of “structural” and “non-structural” controls be utilized
under the terms of an individual permit or other regulatory approvals, including permits by rule and
general permits. These regulations include requirements for public notice and public involvement in
the regulatory approval process. These regulations govern numerous types of discharges, including
point source wastewater discharges and storm water non-point source discharges.

3¢ The Edwards Aquifer regulations are codified in Title 30, Texas Administrative Code (TAC), Chapter 213, “Edwards
Aquifer”. {30 TAC §213.1-§213.28]
7 The TPDES regulations are codified in 30 TAC §307, “Texas Surface Water Quality Standards”, 3¢ TAC §308,
“Criteria and Standards for the National Pollutant Discharge Elimination System, 30 TAC §309, "Domestic Wastewater
Effluent Limitation and Plant Siting", 30 TAC §311, "Watershed Protection”, 30 TAC §312, "Sludge Use, Disposal, and
Transportation”, 30 TAC §314, "Toxic Pollutant Effluent Standards", 30 TAC §315, "Pretreatment Regulations for
Existing and New Sources of Pollution”, and 30 TAC §317, "Design Criteria for Sewerage Systems"
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5.2.1. Point Source Wastewater Discharges

TCEQ TPDES regulations govern all point source wastewater discharges in the state, including
domestic and industrial wastewater. These discharges are required to meet the treatment
standards and effluent quality identified in the regulations. In the Planning Region, the Edwards
Aquifer rules restrict certain wastewater discharges.

The TCEQ has established Critical Water Quality Parameters listed in Chapter 7: Texas Surface
Water Quality Standards, Chapter 307, §§307.1-307.10, required to allow human use and
maintain aquatic life. These standards also include maximum threshold criteria for specific
toxic materials for aquatic life protection. Parameters included in the TCEQ Water Quality
Standards for specific stream segments in each river basin include: 1) chlorides; 2) sulfates; 3)
total dissolved solids; 4) dissolved oxygen; 5) pH; 6) indicator bacteria; 7) temperature; and 8)
flow criteria below which some of these previous standards (1-7) will not apply;. The standards
also list acute and chronic criteria for 39 different toxic materials.

5.2.2. Municipal Storm Water Discharges

In the early 1990°s, EPA adopted the Phase [ Storm Water Regulations. Among other things,
these regulations governed storm water non-point source (NPS) pollution from large (greater
than 100,000 population) municipal separate storm sewer systems (MS4s). Under Phase I, MS4s
were defined as publicly owned separate storm sewers that are located in an incorporated
municipality or county with a population of 100,000 or more.** The owners and/or operators of
these MS4s were required to obtain individual permits, characterize their storm water, institute
certain monitoring and control measures, and conduct public education. The only permitted
Phase I MS4 in the Planning Region is the City of Austin.

In 1999, the EPA adopted the Phase II Storm Water Regulations, which extended storm water
NPS regulation to smaller MS4s in defined urbanized areas. Under Phase 1, the definition of an
MS4 was expanded to include any storm water conveyance or system of conveyances that is
operated by a public entity within these defined areas.”® While the Phase II storm water
regulations do not require cities to obtain individual permits, they must characterize their storm
water and develop, implement, and enforce a Storm Water Management Plan (SWMP), designed
to reduce the discharge of pollutants from their MS4 to the “maximum extent practicable.” The
Phase II rules use narrative, rather than numeric, criteria for controlling water quality.”® To
comply with these regulations, SWMPs must include the following six (6) minimum control
measures:

¢ Public Education and Outreach
¢ Public Involvement/Participation
e [llicit Discharge Detection and Elimination

¥ See 40 CFR §122.26(b)(4) and §122.26(b)(7)
39 See 40 CFR §122.26(b)(8)
% ngiorm Water Phase 11 Final Rule, An Overview", Fact Sheet 1.0, Publication No. EPA883-F-00-001, U.S. EPA,
January 2000.
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e Construction Site Storm Water Runoff Controls
¢ Post Construction Storm Water Management in Areas of New and Redevelopment
¢ Pollution Prevention and Good Housekeeping Measures for Municipal Operations.

The Phase II regulations also allow SWMPs to be expanded to include a seventh minimum
control measure, addressing construction activities conducted by the operator of the regulated
MS4. This measure could be incorporated in lieu of obtaining coverage for individual
construction projects under a general permit. The TCEQ has currently issued a draft general
permit to be used by all small MS4s wishing to obtain coverage through a general permit.*!
However, this permit has not been issued in final form.

Based on information developed by the TCEQ and the EPA,* the following local government
entities in the Planning Region are subject to these regulations:

e Village of Bee Cave e City of Rollingwood

e City of Buda e City of Sunset Valley

o City of Hays e Travis County

e Hays County e City of West Lake Hills

5.2.3. Industrial Site Storm Water Discharges

In addition to regulating municipal NPS storm water discharges, Phase [ of the EPA’s storm
water regulations also governed a wide range of industrial site discharges. The list of regulated
industrial activities was expanded in the Phase II storm water regulations. These industrial
discharges are subject to numerous technical standards. The TCEQ has currently issued a
general permit that can be used to cover discharges from industrial facilitiecs meeting certain
conditions. Industrial storm water dischargers can also obtain an individual TPDES permit, in
lieu of utilizing a general permit. Both the individual and general permits require permittees to
characterize their storm water and institute certain control measures. Industrial discharges
obtaining coverage through a general permit are required to notify any applicable MS4s that may
receive their storm water discharges.

5.2.4. Construction Site Storm Water Discharges

The EPA’s Phase I storm water regulations also governed storm water non-point source (NPS)
pollution from construction sites greater than five (5) acres in size. With the implementation of
the Phase 11 storm water regulations, this threshold has been reduced to one (1) acre in size. This
threshold applies to all parts of sites with a “common plan of development”, even if they are not
constructed at the same time. The requirements of this provision apply regardless of the type or
sequencing of construction. The application of this provision to commercial and multi-family
residential construction is straightforward. However, this provision also governs all construction
(including individual residences) within a typical residential subdivision, even if the residences

*! The notice of Proposed General Permit No. TXR040000 was published in the Texas Register on September 27, 2002.
% Information on the requirements for these permits and a description of the areas covered is available on the TCEQ
internet website (hitp://www.tnree.state. tx. us/permitting/waterperm/wwperm/ms4 . htmi).
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are constructed well after the construction of the common development components (e.g. streets,
drainage facilities, etc) is completed.

Current federal and state regulations require controls to be implemented to prevent storm water
discharges from construction sites from adversely impacting water quality. TCEQ rules and
regulations prohibit discharges from construction sites that “would cause or contribute to a
violation of water quality standards or that would fail to protect and maintain existing designated

uses.” These regulations also require all control measures to be “adequately maintained to

effectively reduce or prohibit erosion”.* Owners and operators are required to “describe and
ensure the implementation of practices that will be used to reduce the pollutants in storm water
discharges associated with construction activity at the construction site and assure compliance
with the terms and conditions” of the regulations.* Erosion and sediment controls must be
designed to retain sediment on-site to the extent practicable with consideration for local

topography, soil type and rainfall.*®
5.3. TCEQ OSSF Program

The Texas On-Site Sewage Facility (OSSF) Program®’ is based on the Texas Health and Safety
Code® and is administered by the TCEQ. These regulations govern the installation, operation and
maintenance of OSSF’s including septic tanks, irrigation systems, proprietary treatment systems and
others. The program utilizes primarily “structural” controls, is implemented through a permit
program, and can be delegated to qualified local governments. In the Planning Region, the
following local governments implement the TCEQ OSSF program:

e City of Austin e LCRA
e Village of Bee Cave o City of Rollingwood
e Blanco County e Travis County

e Hays County

5.4. Federal Endangered Species Program

The federal endangered species programs are administered by the U.S. Fish and Wildlife Service
(USFWS) and the National Oceanic and Atmospheric Administration (NOAA) National Marine
Fisheries Service (NMFS) and are based primarily on the federal Endangered Species Act (ESA).
The programs have several different elements. The first element is a “Listing Program” which
includes procedures to evaluate and list “threatened” and “endangered” species, as mandated by the
ESA. In instances where the implementing agency identifies a species as endangered, a Species

“ Article 1L.B.3., TCEQ General Permit No. TXR150000, issued March 5, 2003, under the authority of the Federal
Clean Water Act, Section 402 and the Texas Water Code, Section 26.040
* Article ILD.1.(c), TCEQ General Permit No. TXR150000
# Article 111, TCEQ General Permit No. TXR 150000
** Article IILF.2(a)(i), TCEQ General Permit No. TXR 150000
*" The OSSF regulations are codified in 30 TAC §285, “On-Site Sewage Facilities”
* Texas “Health and Safety Code”, Title S, "Sanitation and Environmental Quality", Chapter 366, "On-Site Sewage
Disposal Systems”, §366.001-§366.0923.
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Recovery Plan {SRP) is to be developed. Another element of the programs is a review of “Federal
Actions” to avert or minimize their impact on endangered species. This requires all federal agencies
to aid conservation efforts for endangered species and to consult with USFWS on direct federal
actions, actions using federal funds, and the issuance of permits under federal programs, including
delegated states. A third element of the programs is to prohibit the taking of endangered species.
The implementing agency is allowed to adopt provisions to prohibit the taking, possession, sale, or
transfer of certain endangered species, to allow the issuance of incidental take permits, and to
coordinate Habitat Conservation Plans (HCPs).

5.5. Other State Water Quality Programs

In addition to the programs presented above, there are several other state programs with a partial
focus on water quality. These are listed below with a basic description of the regulated activities:

e Texas Oil and Gas Environmental Program49 — administered by the Railroad Commission of
Texas (RRC), regulates the exploration and production of oil, gas and geothermal resources
and the disposal and clean-up of associated wastes.

e Texas Municipal Solid Waste Program’ — administered by the TCEQ, regulates the
transportation, storage, processing and disposal of municipal solid waste (garbage)

e Texas Petroleum Storage Tank Program® - administered by the TCEQ, regulates the
installation, operation and pollution from petroleum storage tanks

o Texas Industrial and Hazardous Waste Program’> — administered by the TCEQ, regulates the
handling, transportation, storage, processing and disposal of hazardous and non-hazardous
industrial solid waste

¢ Texas Agricultural and Silvicultural Water Quality Management Program53 — administered
by the Texas State Soil and Water Conservation Board (TSSWCB), is a voluntary program to
control pollution from certain agricultural operations.

5.6. Other Federal Water Quality or Related Programs

In addition to the programs presented above, there are several other federal programs with a partial
focus on water quality, that have not already been covered under another federal or state program.
These include:

¢ Federal Spill Prevention, Control and Countermeasure (SPCC) Program - administered by
the U.S. EPA, regulates the storage and handling of petroleum products and hazardous
materials.”

* The Texas Oil and Gas Environmental program regulations are codified in 16 TAC §3, “Oil and Gas Division” and 16
TAC §4, “Environmental Protection”.
*® The Texas Municipal Solid Waste regulations are codified in 30 TAC §330, “Municipal Solid Waste™.
3! The Texas Petroleum Storage Tank regulations are codified in 30 TAC §334, “Underground and Aboveground
Storage Tanks”,
2 The Texas Industrial and Hazardous Waste regulations are codified in 30 TAC §335, “Industrial Solid Waste and
Municipal Hazardous Waste™.
3 The Texas Agricultural and Silvicultural Water Quality Management Program regulations are codified in 31 TAC
§523, “Agricultural and Silvicultural Water Quality Management”.
>* The Federal SPCC program regulations are codified in 40 CFR §112.
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e Federal Superfund Program — administered by the EPA, requires the compilation and
management of the National Priorities List (NPL) for contaminated sites, governs the clean-
up of those sites and outlines the Emergency Planning and Community Right-to-Know
program.

e Federal Toxic Substances Control Program — administered by the EPA, regulates the
creation, use, transportation, storage, processing and disposal of toxic substances.

e National Wetlands Program — administered by the U.S. Army Corps of Engineers, regulates
construction acttvities, dredging and placement of fill in jurisdictional wetlands and
navigable waterways.”

¢ National Floodplain Program — administered by the Federal Emergency Management
Agency (FEMA), regulates construction activities and development in floodplains. *®

5.7. Local Water Quality Programs

There are a number of existing regulatory programs at the local level specifically intended to protect
water quality, both inside and outside the Planning Region. The following sections describe in
general the central elements of these local programs both inside and outside the Planning Region. A
summary presentation of these programs is included in Appendix 1.

5.7.1. Local Programs Within the Planning Region

Several local jurisdictions within the Planning Region currently have local water quality
protection programs. The City of Austin has a number of land development controls intended to
protect water quality, including the Save Our Springs Tnitiative, adopted in 1992.>7 The resulting
development ordinances require certamn water quality protection measures within the Barton
Creeck watershed. In addition, the City of Buda and the Village of Bee Caves have water quality
protection ordinances. The LCRA also has existing water quality protection ordinances
applicable to portions of Travis County.

5.7.2. Local Programs In the General Area but Outside the Planning Region

There are several local jurisdictions in the general area, but outside the Planning Region that
have existing water quality regulatory programs. However, due to the unique characteristics
within the Planning Region, only areas with similar hydrogeology could be considered
applicable for comparison purposes. The water quality ordinances from the Cities of New
Braunfels, San Antonio and San Marcos®® were selected for comparison due to their proximity to
the Edwards Aquifer and similar hydrogeology.

5 The National Wetlands Program is administered under the authority of Section 404 of the Federal Clean Water Act.
3% The National Floodplain Program regulations are codified in 40 CFR §9, "Floodplain Management and Protection of
Wetlands”
*7 Land development restrictions instituted by the City of Austin are codified in the Austin City Code, Title 25, “Land
Development”.
** Land development restrictions instituted by the City of San Marcos are codified in the San Marcos City Code, Chapter
94, “Development Standards”.
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6. WATER QUALITY PARAMETERS AND MONITORING

There were numerous water quality parameters evaluated as a part of the planning process. While
many of these parameters were applicable to both surface water and groundwater, some were only
applicable to one medium.

6.1. Definition of Water Quality Parameter

In general, “water quality parameters” are defined as physical, chemical or biological constituents in
water or other indicators used to assess, monitor and control water quality. However, one of the
objectives of the Plan is to institute water quality protection measures designed to minimize the
introduction of pollutants into water. With this understanding, the working definition of a water
quality parameter adopted for this Plan is:

Water Quality Parameter: A physical property or a chemical or biological
constituent in water which is used to assess, monitor and control water quality

Water quality parameters address specific chemical, physical, or biological aspects of surface or
ground water that affect the ability of the water to support human uses or maintain aquatic life. The
level of suitability for human use or maintenance of aquatic life would be determined by the quantity
of water available, the type of water quality constituents present, and whether the minimum or
maximum acceptable threshold concentration levels of the constituents have been exceeded. Many
different public and private scientific studies of water quality have identified numerous water quality
parameters used for different purposes. The further discussion of water quality parameters in this
Plan will be subdivided by the water medium (surface water, groundwater or both) to which these
parameters apply. In addition to their subdivision by medium, the Plan discusses the use of water
quality parameters in four (4) general contexts:

General Categories of Water Quality Parameters
Historical monitoring

Planning and design

s Monitoring and evaluation

* & @

6.2. General Categories of Water Quality Parameters

There are numerous ways to assign water quality parameters to general categories. Since regulatory
programs are a significant factor in determining which water quality parameters are widely used, the
general categories used by these regulatory programs serve as a good starting point for
distinguishing between various parameters. Although numerous water quality parameters have been
identified, a smaller (although still extensive) set of water quality parameters is used in these
regulatory programs for the purposes of assessing water quality and evaluating compliance with
regulatory standards. Also, since most regulatory programs require some type of monitoring, there
is generally a much larger universe of available data for the monitored parameters through these
regulatory programs. This is certainly true for the Planning Region. While the scope of this Plan
prevents a complete listing of all the parameters utilized by all the current water quality regulatory
programs, several general categories of water quality parameters have been identified that span most
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water quality regulatory programs.” These general categories will provide some background
information on water quality parameters.

6.2.1. Solids

Solids in water originate from many sources and can vary widely in size and physical form.
They are introduced into the water column in a variety of ways, including human activity and
natural process. Solids can float on the surface, be suspended, or settle out of the water column.
Floating solids are an anecdotal water quality parameter, since they are generally observed
visually and do not require a specific measurement method. Suspended solids are most
frequently measured in water as Total Suspended Solids (TSS). A secondary parameter for
solids in water 1s turbidity. However, turbidity can also at times be affected by dissolved
constituents.

Floating or suspended solids increase turbidity, reduce light penetration, and limit the growth of
desirable aquatic plants. Solids that settle out as bottom deposits contribute to sedimentation and
can alter and eventually destroy habitat for fish and bottom-dwelling organisms. Solids can also
facilitate the transport, storage and accumulation of other pollutants. Pollutants bound up in
settled solids remain in contact with the water column and are subject to re-suspension, and
redeposition.

In most locations, solids are primarily a surface water issue, since they are often filtered out of
groundwater by the earthen media. However, aquifers in karst environments, such as the
Edwards Aquifer, can experience very pronounced solids impacts to groundwater due to the
short-circuiting of groundwater flow through faults, fractures and secondary features. This
short-circuiting prevents the natural filtering process which normally removes these solids. For
this reason, TSS is a water quality parameter that applies to both surface water and groundwater
in the Planning Region.

6.2.2.Dissolved Oxygen/Oxygen-demanding Substances

Adequate levels of dissolved oxygen in water are necessary for the survival of aquatic plants and
animals. However, many pollutants sequester or extract oxygen when introduced into the water
column. These pollutants are generally described as oxygen-demanding substances. While these
substances vary in origin and composition, they all can adversely impact water quality by
removing sufficient oxygen from the water column to reduce dissolved oxygen levels below
those necessary to sustain aquatic life.

Several different water quality parameters are used to quantify this condition. The first is the
direct measurement of dissolved oxygen (DO) in the water column, most frequently using a
hand-held probe. Oxygen demand potential for substance in the water is typically measured by
Biochemical Oxygen Demand (BOD), Chemical Oxygen Demand (COD), and Total Organic
Carbon (TOC), utilizing laboratory tests.

% "Preliminary Data Summary of Urban Storm Water Best Management Practices”, Publication No. 821-R-99-012, U.S.
Environmental Protection Agency, August, 1999,
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Although oxygen demanding substances are most frequently encountered in surface water,
insufficient DO levels can also occur in groundwater. If DO levels are reduced prior to surface
water being recharged to groundwater, there is typically no mechanism available in the earthen
media to reintroduce oxygen to the water. For this reason, DO, BOD, COD and TOC are
parameters that apply to both surface water and groundwater in the Planning Region.

6.2.3.Nutrients (primarily nitrogen and phosphorus)

Nutrients are necessary to support aquatic life. The principal nutrients impacting water quality
are nitrogen and phosphorus. Major sources of these nutrients include urban landscape runoff
(fertilizers, detergents, plant debris), atmospheric deposition, improperly functioning domestic
waste management systems, animal wastes, and in some instances treated domestic wastewater.

A number of water quality parameters are used to measure the various forms of nitrogen and
phosphorus in water. Ammonia (NH;) nitrogen is the nitrogen form that is usually the most
readily toxic to aquatic life. Nitrate (NO;) and nitrite (NO-) are the inorganic fractions of
nitrogen. Total Kjeldahl nitrogen (TKN) measures the organic and ammonia nitrogen forms. By
subtraction, the organic fraction can be determined. Total phosphorus measures the total amount
of phosphorus in both the organic and inorganic forms. Orthophosphate measures phosphorus
that is most immediately biologically available.

Excessive quantities of nutrients in the water column can result in significant increases in
primary biological productivity, with the major impact being excessive algal growth. In surface
waters, this can lead to nuisance algal blooms and eutrophication. A secondary impact is
increased oxygen demand resulting from the decomposition of dead algae.

As discussed above in the section on solids, the karst characteristics of the Edwards Aquifer
often circumvent the natural filtering process which might normally remove these nutrients from
groundwater. For this reason, the nutrient parameters identified above apply to both surface
water and groundwater in the Planning Region.

6.2.4.Pathogens

Pathogens are disease-producing organisms that present a potential health threat when present in
water. The principle pathogens from a water quality standpoint are bacteria, viruses, protozoans
and toxigenic fungi. These pathogens are typically introduced to water through contact with
human or animal waste products, or decomposing organic matter. Some types of pathogenic
bacteria are also naturally present in soil and can be introduced where surface water or
groundwater come in contact with that soil. Since they are living organisms, pathogens require
favorable environmental conditions (e.g. suitable temperatures, etc.}) for their continued
existence. Pathogens pose potential health threats to humans, animals and aquatic life.

Due to the large number of species and significant variations within each species, the monitoring
and identification of pathogens is difficult. However, a number of indicator organisms have
been used historically to assess the presence of harmful pathogens in water. While not
necessarily pathogenic themselves, these indicator organisms can provide a useful marker when
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attempting to assess and quantify the presence of pathogenic organisms. Fecal coliform has been
widely used as a parameter indicating the presence of harmful pathogens in wastewaters and
storm water runoff. Other bacterial indicator parameters that have been used to evaluate the
presence of harmful pathogens in water include escherichia coli, streptococci and enterococci.
In more specialized situations, the presence of enteric viruses and/or protozoans such as Giardia
lamblia and cryptosporidium are also monitored. Specific laboratory testing and evaluation is
typically required to measure the presence of these pathogens and surrogate indicator
parameters.

As discussed above in the section on solids, the karst characteristics of the Edwards Aquifer
often circumvent the natural filtering process which might normally remove most pathogenic
organisms from groundwater. For this reason, pathogens are water quality parameters that apply
to both surface water and groundwater in the Planning Region.

6.2.5. Petroleum Hydrocarbons

Petroleum hydrocarbons include oil and grease; volatile and semi-volatile organic compounds
(VOCs and SVOCs), and a variety of polynuclear aromatic hydrocarbons (PAHs). Sources of
petroleum hydrocarbons include parking lots and roadways, leaking storage tanks, auto
emissions, and improper disposal of waste oils and other petroleum products. Higher
concentrations are typically found in soils and sediments along transportation corridors.

Numerous scientific studies have evaluated and identified various toxic effects of petroleum
hydrocarbons, sometimes at very low concentrations. These toxic effects pose potential health
threats to humans, animals and aquatic life. Numerous regulatory agencies have established
water quality criteria for petroleum hydrocarbons, principally VOCs, SVOCs, and PAH
compounds. Most petroleum hydrocarbons have low solubility in water and will generally
remain phase-separated when in contact with water. In a phase separated state, petroleum
hydrocarbons are still mobile in both surface water and groundwater. However, a few petroleum
hydrocarbons have higher solubility and will partition readily into water when they are In
contact. Once dissolved in water, petroleum hydrocarbons are very mobile in both surface water
and groundwater. Specific laboratory testing and evaluation is typically required to measure the
presence of petroleum hydrocarbon parameters.

Due to their mobility in both surface water and groundwater, petroleum hydrocarbon parameters
apply to both surface water and groundwater in the Planning Region.

6.2.6.Metals

Metals are naturally occurring compounds that are frequently encountered in water. The
principal sources of metals in water are industrial activity and mechanized equipment, including
automobiles. Metals are introduced to water through a variety of processes, including storm
water runoff, atmospheric deposition, leaching of earthen materials.

Various regulatory programs categorize ‘“heavy metals” as priority pollutants. While the
definition of this term varies some across regulatory programs, heavy metals generally include
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arsentc, barium, cadmium, chromium, copper, lead, mercury, molybdenum, nickel, selenium,
silver and zinc®™. In water, metals are most frequently encountered in dissolved form. Metals
may also be adhered to suspended seolids. In dissolved form, metals are very mobile in both
surface water and groundwater. Metals in water have the potential to impact human uses and
cause acute or chronic toxic impacts to aquatic life. Specific laboratory testing and evaluation is
typically required to measure the presence of metals parameters.

Due to their mobility in both surface water and groundwater, metals parameters apply to both
surface water and groundwater in the Planning Region.

6.2.7. Synthetic Organic Compounds

The term synthetic organic compounds (SOCs) is used to describe a variety of manufactured or
refined organic compounds, including pesticides, solvents and household and industrial
chemicals. The principle sources of SOCs are the residuals of these chemicals. SOCs are
introduced to water through a variety of processes, including storm water runoff, discharge
through point sources and atmospheric deposition.

Various regulatory programs categorize SOCs as priority pollutants. Most SOCs are soluble in
water and are therefore very mobile in both surface water and groundwater. Numerous scientific
studies have identified SOCs as posing serious health risks to humans and aquatic life, often at
very low concentrations. One aspect generally unique to SOCs is their tendency for
bioaccumulation in the food chain. Specific laboratory testing and evaluation is typically
required to measure the presence of SOCs.

Due to their mobility in both surface water and groundwater, SOC parameters apply to both
surface water and groundwater in the Planning Region.

6.2.8.Physical Parameters

Several physical parameters of water also play a key role in evaluating and assessing water
quality.

6.2.8.1. Temperature

Water temperature is an important measure of water quality, since the temperature affects
other physical properties of water, including conductance and the solubility of both chemical
compounds and gases.“ Other previously identified parameters, such as DO, are directly
linked to temperature. The principal determinants of water temperature are natural.
However, increased temperature can be imparted to water through the discharge or runoff of

8 Sources: Title 40, Code of Federal Regulations (CFR), Chapter 261, [40 CFR §261] “Identification and Listing of
Hazardous Wastes”, 40 CFR §403, "General Pretreatment Regulations for Existing and New Sources of Pollution”,
Appendix G, and 40 CFR §503, “Standards for the Use or Disposal of Sewage Sludge”
¢ Malina, J. F. 1996. “Chapter 8: Water Quality.”, Water Resources Handbook. L. W. Mays, ed. McGraw-Hill. New
York, NY.
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water whose temperature has artificially been raised due to human activity. Temperature is
measured directly using a variety of different instruments.

Elevated temperatures are typically a water quality issue for surface water since the
significant geothermal capacity of earthen media tends to moderate groundwater
temperatures rapidly. In surface water, elevated temperatures can significantly increase the
metabolism, respiration, and oxygen demand of fish and other aquatic life. This poses a
potential threat to aquatic life. While excessive temperature can sometimes cause direct
mortality, it is more often the secondary conditions associated with elevated temperature (e.g
low DO) which result in mortality. Even if significant aquatic life mortality does not result
from elevated temperatures, it can result in a change of character in the aquatic life in surface
water bodies® Sudden changes in temperature can also directly stress aquatic ecosystems.
Due to its unique impacts to surface water, temperature is a water quality parameter which
generally only applies to surface water in the Planning Region.

6.2.8.2.pH

pH is a measure of the effective concentration of hydrogen ions in water. While pH levels
fluctuate naturally based on changes in temperature, circulation, and DO content, significant
changes in pH can result from the introduction of additional water with differing pH levels,
or through the introduction of other compounds in the water. Most aquatic ecosystems
experience natural fluctuations of pH, but can be significantly harmed if human activity or
natural events cause significant changes in pH levels. Rainwater typically has much lower
pH levels than surface waters (c.g. acid precipitation), while storm runoff from alkaline
environments can have much higher pH levels. Groundwater flowing through earthen media
can also experience significant changes in pH based on the characteristics of the media. pH
is measured directly using a variety of different instruments. pH is a water quality parameter
that applies equally to surface water and groundwater.

6.3. Historical Monitoring in the Planning Region

A significant amount of historical monitoring has been conducted in the Planning Region by a
variety of entities.

6.3.1. City of Austin

For many years, the City of Austin has conducted extensive monitoring for a wide variety of
water quality parameters on both surface water and groundwater. Large volumes of data are
available from this source for parameters such as total suspended solids, bacteria, oxygen
consuming constituents, nutrients, petroleum hydrocarbons and metals. A lesser volume of data
is available for infrequent constituents and priority pollutants.63

82 “Water Quality Criteria, Second Edition”, Publication No. 3-A, California State Water Resources Control Board,
1963.
® Various data compilations, publications and other documentation, obtained from the City of Austin Watershed
Protection and Development Review Department, obtained October, 2004,
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6.3.2.U.S. Geologic Survey

The U.S. Geologic Survey (USGS) has also conducted extensive monitoring for a wide variety
of water quality parameters on both surface water and groundwater within the Planning Region.
This data was compiled from a combination of fixed, continuous monitoring stations and one-
time events. A large portion of this data is available to the public on the internet® in raw format.
Additional data and data compilations are available in a wide range of reports, many of which
are also available on the internet. ©°

6.3.3.Lower Colorado River Authority

The LCRA has also conducted monitoring in the Planning Region for a number of years. This
monitoring includes chemical and biological monitoring on the Colorado River and its major
tributaries on a periodic basis. The LCRA also has its own internal laboratory. A large portion
of this data is available to the public on the internet.*®

6.3.4.Texas Commission on Environmental Quality

The TCEQ has also conducted monitoring in the Planning Region for a number of years. This
monitoring includes chemical and biological monitoring on numerous streams on a periodic
basis as a part of its Water Quality Inventory and its assessment of impaired waters under
Section 303(d) of the federal CWA. The TCEQ also supervises a significant coordinated
monitoriGr_llg program. A large portion of the TCEQ’s data is available to the public on the
internet.

6.3.5. Other Public and Private Entities

Several other public and private entities have collected historical monitoring data in the Planning
Region. This data is available in a variety of formats. Please refer to the Technical Reference
List in Appendix J for other data sources used in conjunction with this planning effort.

6.4. Planning and Design

Water quality data used for planning and design should be evaluated and treated differently than data
used for monitoring and evaluation. One primary difference is the number of parameters to be used.
While in monitoring and evaluation, all parameters of concern should be addressed. However, for
planning and design, a more limited approach can be taken. This limited approach typically focuses
on using representative parameters. In this situation, one or two representative parameters are used
to represent several monitoring parameters.

Water quality parameters used for planning and design have been selected to be representative of the
major broad issues, while an expanded list of parameters is recommended for monitoring and

fé htipy/ ix.usgs.goviaquifer/edwards. html and http:nwis. waterdata yses covibonwis/gwdala

85 itp:Utxusgs. goviaquifer/biblio_aguifer html
% http://waterquality.lcra.org/sitelist.asp
7 http://www.tnrcc.state.tx us/water/quality/data/wgqm/swqm_data html
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evaluation purposes. In general the selected parameters represent the movement and transport of
other similar parameters and can serve as surrogates for them during the design process. These other
parameters will, however, be independently monitored as part of the comprehensive management
process. The following water quality parameters have been identifted for use in planning and design
in conjunction with this Plan. In addition, these parameters have been further subdivided by the
water medium which may be affected (surface water, groundwater or both).

6.4.1. Design Parameters Applicable to Both Surface water and
Groundwater:

¢ Suspended Solids/Sediment
e Total Dissolved Solids
¢ Suspended biclogical constituents/oxygen depleting constituents

6.4.2.Design Parameters Applicable Only to Surface Water
s Floating constituents

6.5. Monitoring and Evaluation

An on-going water quality monitoring and evaluation process will be an integral part of
implementing the water quality protection measures from this Plan. This monitoring program
should encompass a variety of water quality parameters and should include all surface watersheds,
and representative groundwater wells within the Planning Region. The recommended monitoring
program is presented below. On-going evaluation of the monitoring data will take place as a part of
implementing the Plan. Elements of the evaluation program have been described in the
Implementation section.

6.5.1. Benefits of Coordinated Monitoring

A coordinated monitoring program will provide many benefits to the Planning Region. As
indicated previously, there are a number of different entities currently engaged in varying
degrees of water quality monitoring and evaluation. Coordinating these efforts can result in
more cost efficient monitoring which should result in corresponding savings in expenditures for
the various public entities. The coordinated monitoring program can ensure that adequate data is
collected in representative locations, and that the selected monitored parameters are adequately
sensitive and predictive of changes in water quality. Specific recommendations for coordinating
the monitoring program are outlined in the Implementation section.

In addition to coordinating the collection of the data, the reporting and public availability of the
data should also be coordinated. There will be a number of entities, public and private, involved
in the implementation of the Plan. The results of the monitoring data should be publicly
available, ensuring that all of the entities involved have this data at their disposal during the
decision-making processes required by this Plan. The data should be maintained in a central
repository, with access to the raw data available over the internet or another suitable means.
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6.5.2. Strategy for Defining the Monitoring Program

There was considerable discussion during the planning process over that strategy to be used to
define the monitoring program. Some stakeholders suggested that a monitoring program be
defined to include monitoring all outfalls for all new development, as well as representative
monitoring points for both surface water and groundwater. The primary concerns expressed
from this viewpoint involved the need to accurately assess the capabilities of the recommended
water quality protection measures and to respond quickly to potential water quality problems.
Other stakeholders as well as members of the TRG indicated that a regional monitoring network
was sufficient. The primary concerns expressed from this viewpoint were the potential cost and
the resources required to institute an intensive project-specific monitoring program. The
approach selected for defining the monitoring programs was to establish representative regional
sites for periodic monitoring, combined with an evaluation and response procedure, and public
education.

6.5.3. Recommended Monitoring Parameters and Frequency
6.5.3.1.Surface Water Monitoring Parameters and Frequency

Many different existing water quality regulatory programs require monitoring for a variety of
surface water parameters. The consulting team prepared a comparison of these parameters
across the various regulatory programs to identify representative parameters. This
comparison also looked at the parameters included in the on-going monitoring in the
Planning Region, as well as the studies conducted in the Planning Region. Based on this
comparison, water quality parameters occurring at least twice were considered for inclusion
in the recommended monitoring program. Table 6, on the following page, presents the
results of that comparison.

These parameters are recommended for inclusion in a coordinated, monthly surface water
monitoring program to be implemented throughout the Planning Region. In addition to the
monthly monitoring, annual monitoring for an expanded list of parameters should occur at
selected sites within the Planning Region. This expanded list of parameters should consist of
those specified in the TCEQ’s Surface Water Quality Standards ( SWQS).%

® Appendix D, "Monitoring Variables and Analytical Methods", "Surface Water Quality Monitoring Procedures,
Volume 1", RG-415, TCEQ, December 2003
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Table 6 — Recemmended Surface Water Quality Indicator Parameters for Use in Planning Region

USGS | COA | LCRA | TCEQ EPA EPA
Water Quality Parameter 1990% | 7 7 SWQS’? | NURP” | Ph.1"
Field Parameters
Conductivity X X
Discharge X X

pH

Temperature

Turbidity

Laboratory Parameters
Copper (Cu)

E. Coli. X
Fecal Coliform

Lead (Pb)

Nitrogen, as Ammonia
Nitrogen, as Nitrate
Nitrogen, as Nitrate + Nitrite
Nitrogen, Total Kjeldahl

Oil and Grease

Organic Carbon, Total {TOC) X
Ortho-phosphorous as P
Oxygen, Dissolved (DO)
Oxygen Demand, Biochemical X
(BOD)

Oxygen Demand, Chemical
(COD)

Phosphorous, Total X
Solids, Total Dissolved (TDS)
Solids, Total Suspended (TSS)
Sulfate

Zinc (Zn)

ke

ke
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>
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% Table 3, “Relation Between Urbanization and Water Quality of Streams in the Austin Area, Texas”, Report 90-4107,
J.E. Veenhuis, et al., U.S. Geologic Survey, 1990.
7® See Note 63.
T “Water quality indicators” used as a part of the LCRA's "Colorado River Watch Network"
(http://'www lcra.org/water/indicators.htmi)
* Selected parameters from the TCEQ’s Surface Water Quality Standards. See Note 68.
7 «Standard Pollutants Characterizing Urban Runoff”, "Results of the Nationwide Urban Runoff Program, Volume I —
Final Report", USEPA, 1983.
7 From the EPA’s Phase I Storm Water Regulations, 40 CFR §122.26(d)(1)(iii)(D}
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6.5.3.2.Groundwater Monitoring Parameters and Frequency

Existing water quality regulatory and monitoring programs include a variety of groundwater
parameters. The Texas Water Development Board (TWDB) has an extensive set of historic
water quality monitoring data for groundwater wells throughout the state, including the
Planning Region. The TWDB standard parameter list” has been adopted as the
recommended indicator parameter list for general water quality monitoring in the Planning
Region. Table 7, below, presents the list of recommended parameters for monitoring
groundwater.

Table 7 — Recommended Groundwater Quality Indicator Parameters for Use in Planning Region

Field Parameters

Conductivity pH

Temperature

Laboratory Parameters

Bicarbonate (HCO3) Nitrogen, as Nitrate
Calcium {Ca) Potassium
Carbonate (CO3) Silica

Chlorides Sodium

Fluoride Sclids, Dissolved (TDS)
Hardness (CaCQ3) Sulfate

Magnesium

These parameters are recommended for inclusion in a coordinated, quarterly groundwater
monitoring program to be implemented throughout the Planning Region. In addition to the
quarterly monitoring, annual monitoring for an expanded list of parameters should occur at
selected wells within the Planning Region. This expanded list of parameters should consist
of those specified in the TCEQ's Drinking Water Regulations’® and should include all
constituents with either a primary or secondary Maximum Contaminant Level, as defined
under those regulations.

6.5.4. Recommended Monitoring Locations

If the recommended monitoring parameters are to be used to characterize water quality in the
Planning Region, the resulting data must be collected from enough different locations to ensure
that it represents the true diversity of the range of conditions present. While past monitoring
data has been concentrated in the more developed portions of the Planning Region, the
monitoring data from this point forward should be spatially diverse.

While monitoring locations should be selected based on their ability to provide representative
data, they must also take into account practical considerations such as:

> Appendix G, “Database Field Descriptions”, “Ground-water Data System Dictionary”, Publication UM-50, Texas
Water Development Board, May, 1999.
630 TAC §290
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o Physical Accessibility (especially during sampling conditions)

o Legal Right of Access

¢ Accommodating (adequate to perform necessary sampling/measurement at the location)
s Continuity (sampling in the same location despite changes in conditions)

e Reliability (not unduly influenced by factors which might interfere with results)

These factors must all be evaluated on a site specific basis. Due to the need to do a site specific
evaluation, specific locations have not been identified. Instead, general guidance has been
provided to be used by the implementing entities in determining the exact location of the
monitoring locations.

6.5.4.1.Surface Water Monitoring Locations

In general, at least one (1) surface water quality monitoring location should be identified in
each of the previously designated watersheds’’ within the Planning Region. For larger
watersheds, monitoring points should be located to be representative of each third of the
watershed, based on reach length. Publicly available access points to surface water
monitoring locations can typically be established in conjunction with public roadway
crossings. However, additional locations may be required in some areas to accomplish the
objectives of the monitoring plan.

6.5.4.2.Groundwater Monitoring Locations

Public water supply wells are obvious choices for groundwater monitoring locations. In fact,
all such public water supply wells are required under current regulations to do extensive
monitoring. While there are a few public water supply wells in the Planning Region, they are
generally concentrated in the south and east portions. In addition to these public water
supply wells, an additional set of between twenty (20) and twenty five (25) wells should be
identified for incorporation into an on-going monitoring program. This number of wells
should provide an approximate spacing of fifteen square miles.”

6.5.5. Monitoring for the Protection of Endangered Species

USFWS measures recommended to ensure the recovery of the various endangered species in the
Planning Region rely heavily on water quality monitoring data. The Barton Springs Salamander
Recovery Plan,” prepared by the USFWS, specifies a number of water quality parameters to be
measured to ensure the protection of the salamander. This monitoring should be coordinated
with the surface water and groundwater monitoring recommended as a part of this Plan.

77 Refer to Figure 3 and Table 5.
8 Refer to Table 13, indicating that the Planning Region includes approximately 240,000 acres, or approximately 375
square miles.
” See Note 34.
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7. WATER QUALITY THREATS

Based on the goals and objectives established for the Plan, there are many potential water quality
threats and many different types of pollutants that may affect water quality. Many of these threats or
pollutants result in some way from human activity. The major threats identified by the consultant
team and Stakeholder Committee are presented below.

~.1. Urbanization

Urbanization can threaten water quality in several ways. Construction activities remove natural
vegetation and can potentially increase erosion and sedimentation. Urbanization often results in
more impervious cover, which increases storm water runoff rates and volumes, decreases recharge,
and decreases base flow in streams. Urbanization also increases the resident population, introducing
more human activity into an area. This increase in human activity often results in additional
pollutant loadings from storm water runoft, the generation of more wastes (solid and liquid), and an
increased use of potentially harmful materials in the newly urbanized area.

As areas change from undeveloped to developed, increases in pollutant loadings to surface water and
groundwater and reductions in recharge and infiltration correspond directly to increases in
development intensity. In general terms, as development intensity increases, water quality impacts
also increase. In the current practice of water quality planning, the intensity of development is most
often described by using the percentage of impervious cover resulting from the development.
Impervious cover consists of buildings, streets, driveways, parking lots, and other types of
impervious surfaces that generally increase the amount of rainfall which turns to runoff and
correspondingly decreases the amount of infiltration (recharge). For the purposes of the Plan, the
percentage of impervious cover has been adopted as the primary indicator of development intensity.

There is some disagreement among the scientific community on whether the impervious cover is
actually the source of additional pollutant loading or whether it is an indicator parameter tied to
additional human activity, which 1s the actual source of pollutants. In general, though, the scientific
literature indicates that reductions in recharge and corresponding changes in groundwater quality, as
well as increases in the volume and rate of surface water runoff and additional pollutant loading are
directly correlated to increases in intensity of development. This would include additional sediment
loading from erosion. However, the scientific literature also indicates that, for other types of
pollutants and impacts, impervious cover is simply a correlation to increased human activity.

The threat to water quality posed by urbanization has consensus agreement among the scientific
community. This threat in general is acknowledged by the existence of a number of federal and state
regulatory programs intended to control the effects of urbanization on water quality through
restrictions on land development. On the local level, several scientific studies have established a
direct relationship between increased urbanization and adverse impacts to water quality. A
cooperative study prepared by the USGS and the City of Austin established this relationship for both
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storm flows and base flow in streams throughout the Austin area.*® The results of this report
demonstrated statistically significant increases in suspended solids, biochemical oxygen demand,
total organic carbon, total nitrogen, total phosphorous, fecal group bacteria, inorganic trace
elements, and synthetic organic compounds related to urbanization. At the Barton Springs, the City
of Austin has also documented statistically significant reductions in water quality over time that
have been attributed to urbanization®'. An expanded discussion of the water quality threats posed by
impervious cover is presented below.

7.1.1. Impacts of Impervious Cover

Many of the scientific documents reviewed during the development of the Plan attempted to
assess impact to water quality correlated to impervious cover. These publications provide
varying degrees of underlying scientific justification for the correlation between impervious
cover and adverse water quality impacts. In addition, many of these studies were performed in
other areas of the country and the world where the hydrogeology is vastly different. While there
is no single authoritative reference that precisely establishes all the impacts of impervious cover
upon water quality, a growing body of research clearly points to the conclusion that these
measurable adverse impacts fall within a certain range.

7. 1.1. 1. Jmpacts of Impervious Cover on Surface Water

While scientific studies performed in other areas of the country may not be directly
applicable to the Planning Region, they can shed some light on the general relationship
between urbanization and water quality. A study performed in Washington State indicated
that impervious cover above approximately ten percent (10%) indicated irreversible loss of
aquatic system function in surface streams.®”  Another study performed in the Chesapeake
Bay area of Maryland, based on the Impervious Cover Model, indicated that impervious
cover above ten percent (10%) reduced overall surface stream quality to “fair”.* However,
this study also indicated that in watersheds where a high percentage (greater than 66%) of the
impervious cover areas were subjected to storm water management, that the overall surface
stream water quality could be maintained as “good” to just above twenty percent (20%)
impervious cover. This study also cautioned about the applicability of the results to areas
with differing climates and hydrogeologic characteristics. ~ While the hydrogelogic
characteristics of these two areas are significantly different than the Planning Region, they do
support the general correlations between urbanization and impervious cover, and between the
implementation of protection measures and protected water quality.

8 “Relation Between Urbanization and Water Quality of Streams in the Austlin Area, Texas”, Report 90-4107, 1.E.
Veenhuis, et al., U.S. Geologic Survey, 1990.
8 «“Update of Barton Springs Water Quality Data Analysis - Austin, Texas” Martha Tumer, P.E., Environmental
Resources Management Division, City of Austin, May, 2000.
52 "Urbanization of Aquatic Systems: Degradation Thresholds, Stormwater Detection, and the Limits of Mitigation”,
D.B. Booth, et al, Journal of the American Water Resources Assocation, October, 1997.
¥ “Impervious Cover in the Chesapeake Bay Watershed”, K. Cappiella, et al, Center for Watershed Protection and U.S.
EPA Chesapeake Bay Program, August, 2001.
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The U.S. Fish and Wildlife Service (USFWS) has conducted numerous water quality
evaluations in the Planning Region as they related to the protection of endangered species.
As a part of their Section 7 ESA consultation on the construction of a water pipeline into
northern Hays and western Travis counties by the LCRA, the USFWS required a number of
water quality protection measures for areas to be served by the water pipeline. Among these
measures were impervious cover restrictions for new development served by the water
pipeline. These measures are presented in a Memorandum of Understanding (MOU)
between the LCRA and the USFWS.** The technical requirements of the MOU include
impervious cover limits (on a net site arcas basis) of fifteen percent (15%) for the recharge
zone and twenty percent (20%) for the contributing zone. Although the correlation between
net site area and gross site is site specific, industry practices generally recognize that
impervious cover estimates using a gross site area basis is generally about five percent (5%)
lower than impervious cover estimates using a net site area basis, for the same land areas.
The USFWS measures required in the MOU also allow an increase of impervious cover
(30% in the RZ and 35% in the CZ) if offsite mitigation (establishing conservation easements
sufficient to achieve a net impervious cover equal to the established limits) were
incorporated. Although they were intended for the limited purpose of protecting endangered
species, these guidelines suggest that the USFWS acknowledged the correlation between
increased urbanization and adverse water quality impacts.

A number of relevant surface water quality studies have been conducted in and around the
Planning Region. One peer-reviewed study addressing surface water quality impacts to Lake
Austin suggested that very little impact on surface water quality was observed below about
20% impervious cover.”> However, it also acknowledged that a major component of the
inflow to Lake Austin was from Lake Travis, with long residence times and generally good
water quality. This study likely does not adequately represent streams in the Planning
Region where substantially all of the surface water flow (including storm flow and base
flow) results from localized rainfall. This study did, however, provide specific correlations
between some suspended and dissolved parameters with increasing development intensity.
In general, each ten percent (10%) increase in impervious cover resulted in a corresponding
increase of approximately 510% for suspended solids parameters and approximately 260%
for certain dissolved parameters.

A previously cited cooperative study prepared by the USGS and the City of Austin®®
confirmed this general correlation for both storm flows and base flow. This study indicated
that as drainage basins changed from rural (less than 10% impervious cover) to urban
(greater than 40% impervious cover, there were marked increases in both suspended and
dissolved parameters in surface water. For storm flows, suspended constituents generally

¥ «“Memorandum of Understanding between U.S. Department of the Interior, U.S. Fish and Wildlife Service, and the
Lower Colorado River Authority for the Purpose of Providing Surface Water for Residents in Western Travis and
Northern Hays Counties”, dated May 24, 2000.
8 “Impact of Land Use and NPS Loads on Lake Quality”, David A. Todd, et. al., Journal of Environmental Engineering,
Volume 115, Number 3, American Society of Civil Engineers, June 1989.
% «Relation Between Urbanization and Water Quality of Streams in the Austin Area, Texas”, Report 90-4107, J.E.
Veenhuis, et al., U.S. Geologic Survey, 1990.
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7.1.1.2.Impacts of Impervious Cover on Groundwater and Base Flow

In addition to the adverse impacts of impervious cover on surface water quality, impervious
cover also impacts both groundwater and base flow. Since impervious cover essentially
precludes surface recharge, the quantity of reduction in surface recharge directly corresponds
to the quantity of impervious cover installed. These reductions in surface recharge
correspondingly reduce the amount of water in the shallow soil column that is available for
aquifer or stream base flow replenishment. The Natural Resource Conservation Service
(NRCS), and its predecessor agencies, have conducted extensive research into the
relationships between rainfall, runoff and infiltration. As a result of this research, the NRCS
has published technical guidance documents on this subject for use by engineers and
hydrologists. Figure 6, on the following page, illustrates this relationship based on varying
percentages of impervious cover for the two (2) year return frequency, three (3) hour
duration storm event for the Planning Region.*® Based on the conditions used to prepare this
figure, the surface infiltration potential would be reduced from approximately 1.8 inches with
no impervious cover, to approximately 0.3 inches as a site approaches one hundred percent
(100%) impervious cover. This is a reduction of over eighty percent (80%) of surface
infiltration potential. At fifty percent (50%) impervious cover, the surface infiltration is still
reduced by almost thirty percent (30%).

Reductions in surface infiltration of this magnitude are likely to have minimal impact on
direct recharge to the Edwards Aquifer. Based on the previously established condition that
eighty five percent (85%) of the total recharge to the Edwards Aquifer originates from stream
flow, this indicates that only about fifteen percent (15%) of total recharge originates from
direct surface recharge. If reductions in surface infiltration potential from increased
impervious cover resulted in an actual decrease in direct recharge of thirty percent (30%) of
the potential, this would result in a corresponding reduction in total recharge to the Edwards
Aquifer of less than five percent (5%). However, reductions in surface infiltration potential
likely have a significantly greater impact on maintaining baseflow.

8 A value of 2.5 inches for this storm event was taken from “Rainfall Frequency Atlas of the United States for Durations
from 30 Minutes to 24 Hours and Return Periods from 1 to 100 Years: Technical Paper No. 40”, Weather Bureau, U.S.
Department of Commerce, 1961.
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Figure 6 — Runoff/Infiltration for Various Levels of Impervious Cover for the 2 Year, 3 Hour Rainfall®

7.1.2, Existing Development Intensity in the Planning Region

“As-built” development intensity is often difficult to assess. In most instances, development
intensity is either estimated from land use or assessed from some type of physical observation,
such as the evaluation of aerial photography. The City of Austin has performed several land use
assessments within each of the watersheds within the Planning Region using a Geographic
Information System (GIS). Data from the year 2000 is available through the City of Austin’s
internet website.”® Additional data from the year 2003 was supplied by the City to the planning
effort. Table 8, on the following page, drawn from the City’s year 2003 land use data, shows the
estimated as-built development intensity by location, and the resulting overall as-built
development intensity for each watershed.

¥ Data taken from “Urban Hydrology for Small Watersheds: Technical Release No. 557, Soil Conservation Service,
U.S. Department of Agriculture, 1975, using Antecedent Moisture Cendition 11, and Hydrolegic Soil Group C.
* This information was furnished by the City of Austin and is also available on the internet
(http://www.ci.austin.tx.us/watershed/learn_ws.htm).
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Table § — Estimated Year 2003 Development Intensity by Watershed and Location

Watershed Areain | Areain | Areain | RZIC | RZIC |CZIC | CZIC
RZ (Ac) | CZ (Ac) | PR (Ac) | (Ac) (%) [(Ac) (%) |Total

Little Barton Creek 0 7,300 7,300 0 - 459| 6.29% 6.29%
Barton Creek 4,956 64,521 69,477 1,096 [22.11% | 2975| 4.61% 5.86%
Bee Creek 96 1,824 1,920 15 15.37% 280§ 15.37% | 15.38%
Little Bee Creek 397 243.2 640 30 20.04% 491 20.05% | 20.08%
Eanes Creek 1,587 973 2,560 433 [27.25% 265] 27.25% | 27.26%
Williamson Creek 5,205 5811 11,016 1,361 |26.14% 925] 15.91% | 20.75%
Slaughter Creek 6,743 7,256 13,999 775 11.50% 538) 7.41% 9.38%
Bear Creek 4,126 11477 15,603 179 4.33% 568 4.95% 4.78%
Little Bear Creek 11412 1,608 13,020 337 2.95% 35| 2.16% 2.86%
Onion Creek 15,739 90,986 106,725 324 2.06% 2,890 3.18% 3.01%
Total 50262 | 191,999 | 242260 | 4,598 8,982

This information is presented graphically in Figure 7, on the following page.
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Barton Springs segment’ in pursuit of determining the sustainable yield.” Based on this modeling,
the BSEACD concluded that with current pumping rates and a recurrence of the drought of record
(1950-1956) the water levels in the Barton Springs segment could decrease up to one hundred (100)
feet in certain areas. The model predicted that under these conditions, mean monthly flow from the
Barton Springs would be approximately one (1) cubic foot per second (cfs). For comparison
purposes, the historic low instantaneous flow from the Barton Springs is reported as 9.6 cfs. The
BSEACD further concluded that this low flow would practically result in the Barton Springs going
dry for short periods of time. While this condition might not change the quality of the water
contained within the aquifer, it would severely impact plant and animal species, possibly resulting in
the elimination of habitat for such endangered species as the Barton Springs Salamander. It would
also adversely affect the aesthetic and recreational value of the Barton Springs and the Barton
Springs Pool. Based on the Stakeholder Guiding Principles and Goals and Objectives, this would
definitely be considered an adverse water quality impact.

Based on their groundwater availability modeling, the BSEACD also identified several other threats
from over-pumping. One identified threat involves the intrusion of saline water into the fresh water
zone of the aquifer due to the decrease in water levels. Were this to occur, several existing
groundwater extraction wells, including some domestic supply wells on the east side of the Planning
Region, could be rendered unusable due to excessive salinity. In addition, some of the existing
domestic supply wells on the west side of the Planning Region would be dry because the water level
in the aquifer dropped below the bottom of their intake screen.

The withdrawal of groundwater in Texas has historically been unregulated. Recent sessions of the
Texas legislature passed legislation authorizing the formation of Groundwater Conservation
Districts. The BSEACD was established “for the purpose of providing for the conservation,
preservation, protection, recharging and prevention of waste of groundwater and of groundwater
reservoirs in the Barton Springs segment of the Edwards Aquifer”.

7.3. Point Source Discharges

Point source discharges result from a limited number of activities, but in most areas account for a
majority of the non-storm water flows into hydrologic systems. Almost all point source discharges
result from the treatment of either domestic wastewater or from industrial/commercial process
wastewater. While many different types of pollutants exist in domestic wastewater, the major threat
to water quality stems from the excessive discharge of biological constituents (e.g. bacteria, viruses,
etc.) and nutrients (e.g. phosphorous, nitrates, etc.)  The make-up and character of
industrial/commercial process wastewater varies greatly and can include a wide range of chemical,
biological, and nutrient constituents.

?? "Evaluation of Sustainable Yield of the Barton Springs Segment of the Edwards Aquifer, Hays and Travis Counties,
Central Texas", Brian A. Smith, et al, Barton Springs Edwards Aquifer Conservation District, October, 2004,
» The BSEACD defined “sustainable yield” to mean “the amount of water that can be pumped for beneficial use from
the aquifer under drought-of-record conditions after considering adequate water levels in water-supply wells and
degradation of water quality that could result from low water levels and low spring discharge”.
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Point source discharges of wastewater were among the first environmental concerns to be regulated
on a national level. Beginning in the early 1970°s, the United State Congress established the
Environmental Protection Agency (EPA) and initially charged the agency with evaluating and
regulating point source discharges. In the intervening time, the EPA and various state-level agencies
have identified and regulated most point source discharges. Due to the historic regulation at the
federal and state levels, very little local-level regulation of point source discharges has occurred in
the Planning Region. In addition, there is currently little or no legal authority for local entities to
regulate point source discharges.

7.4. Storm Water/Non-Point Source Pollution

In contrast to point source discharges, storm water non-point source (NPS) pollution occurs as a
result of rainfall events. When human activities or natural processes result in pollutants being
present at or near the land surface, these pollutants can be taken up by storm water runoff and can
result in NPS pollution. The impacts of NPS pollutants vary widely and depend on the following
general factors:

e Topography

e Land surface characteristics

e Human activities or natural processes taking place
e Types of pollutants present

In the United States, NPS pollution has been documented to occur from urbanized areas,
industrial/commercial areas, developing areas, agricultural areas, and areas affected by natural
disasters (e.g. forest fires, volcanic eruptions, etc.)

Until relatively recently, storm water NPS discharges in the U.S. have been largely unregulated. In
the early 1990’s, EPA adopted the Phase [ Storm Water Regulations, which attempted to address
NPS pollution from industrial activity, construction sites greater than five (5) acres in size and from
large (greater than 100,000 population) cities. In 1999, the EPA adopted the Phase II Storm Water
Regulations, which extended storm water NPS regulation to additional industrial/commercial
activities, smaller construction sites {greater than one [1] acre in size) and smaller cities in defined
urbanized areas. Many states, including Texas, have been delegated the authority to implement
these federal regulatory programs. Certain aspects of the TCEQ’s Edwards Aquifer Protection
Program also govern storm water NPS pollution. As discussed in the section on Urbanization,
above, there are also a number of existing regulatory programs at the local level with water quality
protection aspects.  Further discussion of storm water NPS pollution is subdivided by the general
types of activities that contribute to storm water NPS pollution.

7.4.1. Construction Storm Water Discharges

As discussed previously, existing regulations govern storm water discharges from construction
sites as small as one (1) acre. These regulations require that operators control the discharge of
pollutants from the site using a variety of measures. In actual practice, many of the control
measures specified in the current regulations are improperly used or improperly operated. In
many instances, even when otherwise properly used, certain technologies are inappropriate in
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certain circumstances. Numerous examples of failed construction site controls were provided by
several different stakeholders. The Stakeholder Committee and the consulting team have
determined that the failure to use the appropriate measures and the failure to properly install,
inspect, maintain, and repair the measures used to control storm water discharges from
construction sites poses a significant threat to water quality in the Planning Region. In addition,
the current regulatory process contributes to this threat. Under the current regulatory program,
significant failures can meet with regulatory enforcement, but only after they have adversely
impacted water quality. Other than the existing design review under the TCEQ Edward’s
Aquifer rules, there are no other regulatory mechanisms for addressing potential problems before
they occur. In addition, after problems occur, past enforcement actions have not been publicized
sufficiently to serve as a deterrent for future violations.

While many different types of pollutants may be discharged from construction sites, the primary
pollutant discharged is sediment in the form of suspended solids. The Natural Resource
Conservation Service (NRCS) has identified sediment from eroded soil as having the ability to
adversely impact water quality.94 Sediment with the potential to adversely affect water quality
can be transported from construction sites in several different ways. The most prominent
transport mechanism is direct discharge of sediment in storm water. Sediment can also be
transported from construction sites on vehicle tires, through spillage onto roadways and areas
outside of control measures, and through accumulated dust which blows off the site. Sediment
which leaves the site through one of these mechanisms is then exposed to the elements and can
be transported in storm water runoff during the next rain event. Sediment leaving construction
sites can obstruct storm water and drainage facilities, can adversely impact the habitat of various
plant and animal communities, and can result in significant changes in the appearance
(aesthetics) and chemical characteristics of rainfall runoff.

7.4.2. Other Storm Water NPS Discharges

Other types of storm water NPS discharges can also pose a threat to water quality in the Planning
Region. Discharges from industrial activities and from urbanized areas are currently governed
by TCEQ’s storm water programs. The potential pollutants typically found in NPS discharges
from industrial activities are similar to those described above for point source discharges.
Potential NPS pollutants resulting from urban areas have also been described previously under
the discussion on Urbanization. In addition to these two regulated areas, other types of storm
water NPS discharges can pose water quality threats. Discharges from agricultural activities can
also generate significant amounts of pollutants. Failing to utilize proper tilling and erosion
control practices can result in significant sediment generation from areas under cultivation. The
sale of agricultural chemicals (primarily pesticides and nutrients) is stringently regulated and
their use is controlled through educational processes (e.g. labeling, training, advertising, etc.)
However, in areas where these controls are not diligently enforced, significant pollutants can be
generated from the improper use of these chemicals. These other storm water NPS discharges
also pose a threat to water quality in the Planning Region.

4 nWater Quality and Agriculture: Status, Conditions, and Trends", Working Paper #16, Natural Resource Conservation
Service, U.S. Department of Agriculture, July, 1997.
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7.5. Domestic Wastewater Collection, Treatment and Discharge

As discussed in the section above on Point Source Discharges, many different types of pollutants
exist in domestic wastewater, with the major threats arising from biological constituents and
nutrients. In the case of untreated domestic wastewater, the principal threats are the biological
constituents. There are two basic types of domestic wastewater systems, with a multitude of
variations: centralized and on-site. While both types of systems are designed to treat pollutants in
domestic wastewater prior to release into the environment, the primary threat results from
unintended discharges (e.g. exfiltration, overflow, line breaks, etc.) or inadequate treatment (e.g.,
from improper operation and maintenance) or improper design and application of treated wastewater
cffluent. Unlike storm water related discharges, significant threats to water quality can result from
wastewater systems during periods of no or very little rainfall.

Domestic wastewater collection, treatment and discharge have been regulated for some time at both
the federal and state levels. The TCEQ’s Wastewater regulations as well as certain aspects of the
TCEQ’s Edwards Aquifer Protection Program govern the design, construction and operation of
domestic wastewater systems in the Planning Region. As outlined in subsequent sections of the
Plan, several local jurisdictions have been delegated the regulatory authority for on-site domestic
wastewater systems. However, due to this historic regulation at the federal and state levels, very
little local-level regulation of centralized domestic wastewater systems has occurred in the Planning
Region. In addition, there is currently little or no authority for local entities to regulate centralized
domestic wastewater collection, treatment and disposal.

~.6. Lack of Water Quality Protection Measures on Existing
Development

While current science indicates to us the threat posed by urbanization, this threat has not always
been identified and understood. Based on this lack of understanding, development has been allowed
to occur in many areas of the Planning Region without the benefit of water quality protection
measures. As presented in the discussion on Urbanization, this development has resulted in
additional impervious cover which increases storm water runoff rates and volumes, and has
introduced more human activity, resulting in additional pollutant loadings. While more recent
developments may incorporate some limited water quality protection measures, the vast majority of
the existing development in the Planning Region incorporates little or no water quality protection
measures. The existence of this previous development, with no water quality protection measures,
poses a threat to water quality in the Planning Region. The same potential pollutants and general
types of threats identified in the section on Urbanization, including reduction of recharge and base
flow replenishment, apply to existing development with no water quality protection measures.

7.7. Failure to Implement/Enforce Existing Regulations

The failure to fully implement and enforce existing water quality regulations presents a significant
threat to water quality in the Planning Region. With few exceptions, the water quality protection
regulations currently in existence were implemented to address recognized threats. Failing to
enforce existing regulations in effect neutralizes safeguards established to prevent adverse impacts
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from these recognized threats. Based on reviews of available scientific literature and observations
and concerns offered by the Stakeholder Committee and individual stakeholders, the following
specific areas of concern have been identified:

¢ [nadequate implementation/enforcement of construction site storm water controls

¢ Inadequate design, inspection, maintenance, and enforcement for sanitary sewer overflows

o Improper installation/permitting and lack of competent inspection of on-site, decentralized
sewage facilities

¢ Improper operating/inspection of on-site, decentralized sewage facilities

s Inadequate maintenance, inspection and operation of structural best management practices
(BMPs) and storm water control systems

These areas of existing regulation are currently authorized and delegated to a variety of state and
local entities.

7.8. Use, Storage and Disposal of Harmful Materials

There are a number of harmful matenals in use in our society that have the ability to impact water
quality. Some of those identified by the consultant team and the Stakeholder Committee as being
potential threats in the Planning Region are identified below.

=.8.1. Hazardous materials

In common usage, the term “hazardous material” is most often a substance, product or waste that
poses some threat to the environment. There are numerous existing regulatory programs that
have specific definitions for terms including “hazardous substances”, “hazardous materials”,
“toxic substances” and “hazardous wastes”. For the purposes of this Plan, the term “hazardous
material” will be applied based on its more common usage.

There are literally thousands of substances, with many thousands of different pollutants that
would be considered hazardous materials. The most dramatic water quality threats from
hazardous materials result from their accidental discharge or improper disposal. However, the
unintended release of residuals from hazardous materials (e.g. the leaching of hazardous
materials from building materials, etc.) can also pose water quality threats.

Many types of hazardous materials are regulated at both the federal and state levels. Due to this
historic regulation, there is little or no authority for local entities to regulate hazardous materials
directly.

=7.8.2. Wastes

As with the term “hazardous material”, there are a number of different definitions of the term
“waste”. Similarly, there are numerous existing regulatory programs that regulate all types of
wastes (e.g., industrial solid waste; municipal solid waste; medical waste). For the purposes of
this Plan, the term “waste” will be applied based on its more common usage of any material
which can no longer serve its original intended purpose and therefore must be discarded or
disposed of.
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Many different types of waste materials containing various types of pollutants can pose water
quality threats if not properly handled and disposed. The principal threats from waste materials
stem from the release of pollutants into groundwater (e.g. leaching from a waste disposal unit) or
into storm water (e.g. used motor oil dumped into a storm drain).

The management and disposal of most types of waste are regulated at both the federal and state
levels. Due to this historic regulation, there is little or no authority for local entities to regulate
wastes directly.

~.8.3. Pesticides

There are number of different chemicals used to control plants and animals perceived to be a
nuisance by humans. Typically referred to as “pesticides”, these chemicals also include
herbicides (plants), insecticides (insects) and rodenticides (rodents). For the purposes of this
Plan, the term “pesticides” will be used as the generic term covering all these chemicals. The
principal threat is the unintended release of residuals from excessive or improper application, but
water quality threats from pesticides can also result from their accidental discharge or improper
disposal.

The use and disposal of most pesticides is regulated at both the federal and state levels. Due to
this historic regulation, very few local entities currently regulate pesticides.

=.8.4. Nutrients

Many people do not consider nutrients to pose water quality threats. However, in excess
quantities, nutrients (such as nitrogen and phosphorous) can lead to many water quality
problems, including excessive algae build-up, oxygen depletion, aesthetic impacts (taste and
odor), and eutrophication of water bodies.” Eutrophication is a process by which a body of
water becomes enriched in dissolved nutrients (e.g. phosphates) that stimulate the growth of
aquatic plant life usually resulting in the depletion of dissolved oxygen. Major sources of
excessive nutrients include residential lawns, golf courses, athletic fields, livestock pastures,
commercial landscaped areas and some park lands. The principal threat from nutrients is the
unintended release of residuals from excessive application of fertilizers.

=7.9. Improper Vegetative Management

While undeveloped land left in its natural state can be an effective measure for maintaining water
quality, other activities occurring on undeveloped land can have adverse impacts on water quality.
The majority of undeveloped land that is subjected to human activity is utilized for either agriculture
or recreation. The pnmary threats from undeveloped land subjected to human activity are excessive
erosion/sedimentation from disruption of natural vegetation and excessive nutrients and biological
constituents.

* "Water Quality and Agriculture: Status, Conditions, and Trends", Working Paper #16, Natural Resource Conservation
Service, U.S. Department of Agriculture, July, 1997.
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Other water quality threats from undeveloped land may result without human activity. The U.S.
Department of Agriculture, in cooperation with the Texas State Soil and Water Conservation Board,
reports that the invasion of noxious brush and weeds is a high priority in approximately thirty
percent (30%) of the counties in Texas, including Hays and Travis.”® In many areas of the Texas
Hill Country, juniper (cedar) has propagated extensively. A series of studies conducted by the Texas
Agricultural Experiment Station have indicated that juniper intercepts approximately forty percent
(40%) of the total rainfall, and up to seventy five percent (75%) of light intensity rainfall.”’ The
study authors concluded that with significant juniper propagation, areas which received thirty inches
of rainfall would only have eighteen inches available for plant growth, recharge or runoft.”®

7.10. Improper Management of Agricultural Operations

Improper agricultural practices also have the ability to adversely impact water quality. The primary
threats from agricultural operations include excessive erosion/sedimentation from over-grazing and
improper tillage, excessive nutrients from improper fertilizer application and excess nutrients and
biological constituents from improper animal waste management.

% “Grazing Lands” A Valuable Resource for All Texans”, U.S. Department of Agriculture, Natural Resource
Conservation Service,
*7 “Fvaporation and Interception Water Loss from Juniper Communities on the Edwards Aquifer Recharge Area - Final
Report”, M.K. Owens, et al, Texas Agricultural Experiment Station and Texas Agricultural Extension Service, Uvalde,
Texas, June 25, 2001,
% «Uvalde Scientists Prove Cedar A Water Thief”, S. Bymns, Ranch and Rural Living, November 2004,
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8. STRATEGY FOR SELECTION OF WATERSHED MANAGEMENT
AND WATER QUALITY PROTECTION MEASURES

8.1. Maintain or Enhance Existing Water Quality

As outlined in the Goals Statement developed by the Stakeholder Committee, the ultimate goal of
the water quality protection measures presented in this Plan is to maintain or enhance the existing
water quality. This objective includes the protection of the quality of both surface water and
groundwater. To accomplish this objective, the strategy has been to select measures that facilitate
no net increase in anticipated pollutant loadings in discharges (including pollutant loadings in
recharge) for individual sites or developments. For areas to be developed, this strategy will require a
thorough site specific evaluation of pre- and post-development conditions, along with a technical
demonstration that the objective can be met. This Plan does not require site specific pre and post-
development water quality monitoring for this evaluation, but anticipates that this evaluation can be
performed by calculation, utilizing existing, publicly available data from a number of the sources
identified in this document.

8.2. Applicability Within the Planning Region

While the Planning Region has been designated based on the Edwards Aquifer recharge zone and
contributing zone, the water quality protection measures presented in this Plan will also protect other
water resources. These measures will protect surface water and groundwater in the Planning
Region, including groundwater in the Trinity aquifer group. These measures will maintain and
enhance water quality wherever they are applied.

8.3. Rationale for Selection of Measures
8.3.1. Structural and Non-Structural Measures

Numerous watershed management and water quality protection measures were presented and
discussed during the stakeholder process. The measures presented and discussed included both
“structural” and “non-structural” measures. In current water quality planning practice, these
measures are typically referred to as “Best Management Practices” (BMPs). The EPA has
adopted the following definitions for structural and non-structural BMPs:”

Structural BMPs include engineered and constructed systems that are designed to
provide for water quantity and/or water quality control of storm water runoff.

Non-structural BMPs include institutional and pollution-prevention type practices
designed to prevent pollutants from entering storm water runoff or reduce the
volume of storm water requiring management.

% npretiminary Data Summary of Urban Storm Water Best Management Practices", Publication No. 821-R-99-012, U.S.
Environmental Protection Agency, August, 1999,
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These general distinctions between structural and non-structural measures have been adopted for
the purposes of the Plan. In addition, the term “BMP” has also been incorporated for use in the
Plan. While this term sometimes has a poor connotation based on past failings, its use in the area
of water quality planning and practice is too widespread to ignore. The approach outlined in this
Plan is a combination of structural and non-structural BMPs. Although most people’s perception
of water quality protection measures is limited to classic structural BMPs, the EPA has
acknowledged the effectiveness of non-structural BMPs. In the previously cited publication,
EPA advocates their use in preference to structural BMPs:

Non-structural BMPs can be very effective in controlling pollution generation at
the source, which in turn can reduce or eliminate the need for costly end-of-pipe
treatment by structural BMPs.

Based on this approach, the measures recommended for inclusion in the Plan have been based on
this same preference, as presented in Stakeholder Guiding Principal No. 4. While this preference
is explicit in the plan, it is also acknowledged that non-structural BMPs alone will not always be
satisfactory. If development activities are to occur and meet the Plan Objectives, they will
typically require a combination of structural and non-structural controls working together.

8.3.2.Aspects Unique to the Planning Region

While there is extensive scientific literature available nationally on many different types of water
quality protection measures, it is recognized that there are several aspects unique to the Planning
Region that require any measures considered for implementation to be consistent with these
unique aspects. This is particularly true of structural BMPs and their tendency to concentrate
water quality pollutants in the vicinity of the structural control. Given the unique vulnerability
of rapid recharge and movement through the Edwards Aquifer, structural BMPs which may be
adequate in other settings may require augmentation for use in the Planning Region. For
example, to prevent localized excessive pollutant loadings to groundwater recharge, it may be
necessary to place a recharge barrier underneath some BMPs. Where these unique aspects are
important to the description of a measure, they have been explicitly addressed.

8.3.3.Applicability of Water Quality Parameters

As outlined above, only a portion of the previously monitored water quality parameters have
been selected for use in planning and design of new development. The parameters selected for
use during planning and design were based on the availability of a relatively extensive database
of monitoring data for these parameters and their relationship to a variety of activities. Certain
selected parameters (e.g. total dissolved solids) are intended to be representative of other
parameters (e.g. dissolved toxic compounds) that are transmitted in essentially the same way.
Their use in planning and design is not intended to replace water quality monitoring.

There are other water quality threats posed by parameters which have not been selected for use
in planning and design of new development. The general approach used to address these other
parameters is through the use of non-structural measures, including use restrictions and public
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education. These non-structural measures allow a wider range of parameters to be addressed
than those traditionally addressed in current water quality protection programs.
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9. DESCRIPTION OF WATERSHED MANAGEMENT AND WATER
QUALITY PROTECTION MEASURES

A wide variety of different water quality protection measures were considered and evaluated during
this process. Each of the measures considered was evaluated by the consulting team, the
stakeholders, and the Technical Review Group. Based on the input received from the Stakeholder
Committee and the technical evaluation performed by the consulting team and outside experts, a list
of recommended watershed management and water quality protection measures (including BMPs)
was developed. A general description of these measures is presented in this section.
Implementation procedures for these measures are described in subsequent sections. The measures
presented are in the general order of the level of water quality protection provided.

9.1. Natural Area and Open Space Conservation

Land that is allowed to stay in its natural state will not typically contribute significant pollutants that
adversely impact water quality. Known as “natural area” or “open space conservation”, the purpose
of this measure is to restrict the land in that space from further development. During the initial
identification of issues by the stakeholders early in the process, the concept of natural area/open
space conservation consistently ranked among the most important objectives for the Plan. All
entities and individuals inside and outside the Planning Region should be encouraged to voluntarily
conserve natural areas/open space. In addition to voluntary conservation, several elements of the
Plan require the conservation of natural areas in exchange for certain flexibility in implementation.
While it often involves either the purchase of the land or purchase of development rights for the
land, natural area/open space preservation is considered a non-structural protection measure.
Natural area conservation accomplishes the objective of no net increase in pollutant loadings by
restricting development activities that would generate these additional pollutant loadings.

There are a number of mechanisms that can accomplish natural area conservation. Each of these
mechanisms involves establishing or identifying a Conservator, implementing restrictions to prevent
the future development of the land, and providing long-term funding for its conservation. Specific
procedures for securing the conservation area are provided in the section on Implementation. While
each mechanism has one specific purpose for natural area conservation, it may also accomplish other
purposes. Mixed use natural area conservation may be beneficial, but for the purposes of this plan,
separate descriptions are provided for each mechanism, based on its intended purpose. The
following natural area conservation mechanisms are identified for use within the Planning Region.

9.1.1. Conservation Easements

Conservation easements are tracts of land that are permanently set aside to remain in a natural
state with minimal improvement. While some improvement may be made to facilitate access for
maintenance or public recreation, other uses of the land (other than conservation) should be
restricted. To qualify as a conservation easement for the purposes of the Plan, the land should
remain in a reasonably undeveloped state in perpetuity, and comply with the restrictions outlined
in the Implementation section. In instances where the ownership remains privately held, the
maximum amount of build-out of the property should be established at the time the conservation
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easement 1s set aside. These areas should be subjected to proper vegetative management as
described below. Public and private entities should be encouraged to voluntarily secure
conservation easements as a means of natural arca conservation. As discussed below, mandatory
conservation easements may also be established under this Plan as a component of the
Transferable Development Rights program, described below.

9.1.2. Land Acquisition for Habitat Protection

Natural areas/open space set aside for habitat protection has different objectives than natural
areas set aside for other reasons. In most instances, areas of critical habitat for the species to be
protected will be identified. Typically, no development is allowed on areas set aside for habitat
protection except for that necessary for access. Land acquired for habitat protection may be on a
voluntary basis or it may be required under some regulatory programs. Because the development
rights must also be secured for habitat protection, land set aside for habitat protection may be
considered a conservation easement under the Plan, if it complies with the requirements for
conservation easements established under the Implementation section.

9.2. Transferable Development Rights

The concept of transferable development rights (TDR) was discussed extensively during the
stakeholder process. This concept was considered important by the stakeholders in addressing the
issue of providing economic incentive for controlling development (Guiding Principal No. 5) and the
issue of equity (based on Guiding Principle No. 7). As a water quality protection measure, the
concept of transferable development rights allows the flexibility to consider site specific constraints
while ensuring that urbanization intensity is controlled at uniform levels protective of water quality.

To accomplish these objectives, the concept of transferable development rights has been coupled
with development intensity. As discussed below, uniform levels of development intensity
considered to be protective of water quality have been established for the Planning Region. By
incorporating the concept of transferable development rights, development intensity could be
exchanged between various tracts of land, allowing greater flexibility in development plans and
creating a link between the economic incentives for development and the value of natural area
conservation. This concept would allow development rights to be secured for land which is
otherwise not suitable for development because it is largely taken up with water quality protection
features such as stream buffers, critical environmental feature setbacks, or other water quality
protection features.

As implemented under the Plan, the concept of transferable development rights would apply to all
future proposed new development. This measure would allow a property owner or development
planner to incorporate development exceeding the recommended uniform intensity levels on one
tract, if additional development rights from other tracts were secured corresponding to the amount of
development intensity on the first tract which exceeded the uniform levels. These additional
development rights would be obtained either by setting aside a conservation easement or by
obtaining intensity credit from a prior development. Conservation easements used to secure
transferable development rights under this Plan must comply with the restrictions outlined in the
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Implementation section. Intensity credits may be obtained from prior development through physical
impervious cover reductions (e.g. removing structures). When viewed together, this process would
result in all the tracts conforming to the recommended uniform intensity levels. As outlined below,
additional measures may be required to ensure that the higher intensity levels on the developed tract
do not adversely impact water quality.

There was extensive discussion among the stakeholders as to how the concept of TDRs could be
utilized to allow flexibility, while minimizing the risk to the environment posed by the recognized
threats from human activities. In accordance with Stakeholder Guiding Principle No. 4, the
stakeholders recommended incorporating qualitative concepts of risk into the process. In general,
the stakeholders felt that the most sensitive areas, expressed as the recharge zone and rural
waterways in the contributing zone, should be subjected to lower risk than other areas. The
application of lower nisk strategies would involve greater reliance on non-structural controls of
development location and intensity, with less reliance on structural control measures (e.g. structural
BMPs). The intended outcome of this concept is to direct higher intensity development, which has a
greater reliance on structural BMPs, either outside the Planning Region or into preferred growth
areas within the contributing zone portion of the Planning Regions, as defined in more detail below.
To accomplish this objective, several restrictions on the exchange of TDRs have been incorporated
into the program:

¢ TDRs used to increase intensity for sites in the contributing zone (whether inside or outside
preferred growth areas) should be obtained from land outside of preferred growth areas in the
contributing zone or from the recharge zone.

e« TDRs obtained from the recharge zone and used in the contributing zone allow the
development to use the higher intensity levels from the contributing zone in determining the
quantity of TDRs required.

9.3. Comprehensive Site Planning and Pre-Development Review

As outlined above, land development can often result in significant threats to water quality. There
are many site specific issues associated with any proposed development that can impact water
quality as well as future land management decisions. Once the decision i1s made to develop, these
threats can be minimized by incorporating appropriate water quality protection measures. To ensure
that these measures are incorporated into the site design, a comprehensive site plan should be
prepared and a pre-development review should be performed. Given the diverse geological,
topographical, and environmental factors, and the costs to the developer and the public, this planning
and review should take place early in the process. They should address both the short term and long
term consequences of the development on water quality.

The developer of the site should prepare a comprehensive site plan to demonstrate that the
development complies with the water quality protection measures presented in this plan and those
adopted by local jurisdictions. Currently, most development activities in the Planning Region are
regulated by the TCEQ’s Edwards Aquifer Protection Program. A regulatory guidance document
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developed by the TCEQ for use in the EAPP'® has a section which describes a comprehensive site
planning process. In addition, the municipalities within the Planning Region that currently have
water quality protection ordinances also require a comprehensive site plan. By utilizing this
planning process, the developer will ensure adequate planning and provide local jurisdictions with
sufficient information to determine compliance with the applicable water quality protection
measures. This comprehensive site plan may be done in phases to coincide with the review process
of the applicable local jurisdiction.

This comprehensive site plan must include several different elements, including:

¢ A thorough site characterization

¢ A presentation of design details for the technical elements of the site plan

e A technical demonstration that the site design meets the water quality protection objectives
of this Plan

s An operations, maintenance, monitoring and funding plan to ensure the long term function of
the water quality protection measures for the site.

A more detailed discussion of these elements and how they should be integrated into the
development review process 1s presented in the Implementation section.

While it is the developer’s responsibility to prepare a comprehensive site plan and demonstrate
compliance with applicable water quality protection measures, local jurisdictions also have a
responsibility to review these plans. Entities or individuals who commit to develop property are
responsible for ensuring that personnel with adequate qualifications are involved in the planning and
design of the development. To meet the requirements of this plan, special expertise in engineering
and geology will be required. Where necessary, these individuals must also posses the appropriate
professional license to practice in their area of expertise. To ensure that the water quality protection
measures contained in this Plan are incorporated into the comprehensive site design, the local
jurisdiction should conduct a thorough pre-development review. In general, the personnel
performing this review should possess qualifications equivalent to those required for those preparing
the demonstration that development complies with the requirements of the Plan. Specific
recommendations for conducting this review are contained in the Implementation section.
Comprehensive site planning and pre-development review are non-structural measures that will
ensure compliance with the goals and objectives of this Plan.

9.4. Location of Development

There is general consensus in the scientific community that the location of development activities
can have significant impacts on water quality. To address adverse impacts due to the location of
development, the following water quality protection measures are prescribed.

1% Section 2.2, "Comprehensive S