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AFO Animal feeding operation

ARS Agricultural Research Service

AWEP Agricultural Water Enhancement Program
BMPs Best management practices

BRA Brazos River Authority

BST Bacterial source tracking

CAFO Concentrated animal feeding operation
CEAP Conservation Effects Assessment Project
cfu Colony forming unit (of bacteria)

CWA Clean Water Act

DO Dissolved oxygen

DOPA Dairy outreach program area

DSS Decision support system

DSHS Texas Department of State Health Services
E. coli Escherichia coli

EDAP Economically Distressed Area Program
GIS Geographic Information System
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mg/L Milligram per liter

mL Milliliter

MUD municipal utility district
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NRCS Natural Resources Conservation Service
Parsons Parsons Water and Infrastructure Inc.
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Texas Land Application Permit
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Executive Summary

watershed.
watershed stakeholders —

The Leon River Watershed Protection Plan (WPP) identifies implementation strategies
supported by stakeholders that will reduce bacteria levels in creeks and rivers in the Leon
River watershed over time with minimal consequence to the livelihoods of the citizens in the
This WPP is guided by the common objective expressed by the Leon River
“to restore and maintain water quality so that citizens in the
watershed may enjoy the water resources with little risk to their health.”

Watershed Characteristics

The Leon River watershed, located in the Brazos River Basin, is bound by Proctor Lake
upstream and Belton Lake downstream. The Leon River (Segment 1221) is 190 miles long and
the watershed is approximately 1,375 square miles covering portions of Comanche, Erath,

Hamilton, and Coryell Counties before it reaches Belton Lake (Segment 1220).

A small

portion of the watershed lies within Mills County. For generations, farming and ranching have

been a way of life throughout
the watershed. Farmers and
ranchers rely on the land and
must have access to water
resources as part of their
business. Residents who own
land in Comanche, Hamilton,
and Coryell Counties have an
enjoyable lifestyle in their rural
surroundings ~ where they
experience a clean environment,
tranquility, ~ open  country,
farming, and wildlife — a
country way of life for their
family. The Leon River
watershed, located within the
North Central Texas climatic

County County in Watershed in Comanche,
Watershed County Hamilton, and
Comanche 48% 33% Coryell Counties
Erath 5% 4% account for over
Mills 4% 2% 94 percent of the
Hamilton 45% 28% Leon River
Coryell 42% 33% watershed.
County Population P%%L:]I:ittl)cl)n County Area
Comanche 14,026 15 people per 948 square miles
square mile (606,720 acres)
Hamilton 8,092 9.8 people per 837 square miles
square mile (535,680 acres)
Coryell 74,978 71.3 people per | 1,052 square miles
square mile (673,280 acres)

Source U.S. Census Bureau, 2000

division, is classified as subtropical subhumid resulting in persistent hot weather from late May
through September. The cool season, beginning about the first of November and extending
through March, is typically the driest season of the year as well. Summer drought conditions
are common in the area due to strong high-pressure cells.
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Leon River Watershed
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Project Background

The Leon River below Proctor Lake was initially placed on the State of Texas Clean Water Act
(CWA) 8303(d) List of impaired waters in 1996 for having bacteria levels that “sometimes
exceed water quality standards” (TCEQ 1996). The U.S. Environmental Protection Agency
(USEPA) and the States have established designated uses and water quality criteria for bacteria
for the protection of swimmers from gastrointestinal illness in recreational waters
(USEPA 2002). Most strains of Escherichia coli (E. coli) are harmless and live in the intestines
of healthy humans and animals (USEPA 2009a). Indicator organisms such as E. coli are used
to assess surface waters contaminated by fecal pollution (USEPA 2002). The use of indicators
provides regulators and water quality managers with a means to ascertain the likelihood that
human pathogens may be present in recreational waters (USEPA 2002a).

Placement of the Leon River on the §303(d) List caused the TCEQ to initiate the development
of a total maximum daily load (TMDL). In the simplest terms, a TMDL is a daily pollution
budget that establishes the amount of a particular pollutant that a waterbody can receive and
still meet state water quality standards. TCEQ initiated the TMDL process for the Leon River
upstream of Highway 281 in January 2002. Based on additional data collection efforts, data
analysis and modeling, and a series of stakeholder meetings, a draft TMDL report prepared by
TCEQ (April 2008) proposed that a 21 percent reduction in bacteria loadings in the upper
watershed of the Leon River could restore water quality to meet Texas surface water quality
standards (SWQS). In August 2008, the TCEQ delayed the final adoption of the Leon River
TMDL in response to the potential for proposed revisions to the SWQS for contact recreation.
In July 2010, TCEQ adopted the proposed revisions. These changes are discussed at length in
chapter 3.3 of the WPP.

Elements of a Watershed Protection Plan

This WPP will advance the long-term health of the watershed by promoting strategies
identified by stakeholders that address both elevated levels of E. coli and nutrient concerns.
The participating stakeholders may accomplish the activities described in this WPP through
formal or informal action, guidance, financing, and education. This WPP will incorporate the
nine key elements for watershed-based plans as described in the 2004 Nonpoint Source
Program and Grants Guidelines for States and Territories (USEPA 2003a). The nine elements
are:

a. Identification of the causes of impairment and pollutant sources that will need to be
controlled to achieve the load reductions described in (b).

b. Estimate of the load reductions expected for the management measures described in (c).

c. Description of management strategies that will need to be implemented to achieve the
load reductions described in (b).

d. Estimate of technical and financial assistance needed, associated costs, and the sources
and authorities that will be relied upon to implement this plan.

e. Information/education component that will be used to enhance public understanding of
this plan.
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f. Schedule for implementing management measures described in (c).

g. Description of interim, measurable milestones for determining whether management
measures described in (c) are being implemented.

h. Set of criteria that can be used to determine whether load reductions described in (b) are
being achieved.

i. Monitoring component to evaluate effectiveness of implementation measured against
the established criteria described in (h).

Leon River Stakeholder Group

The principal factor in achieving water quality improvement is to have strategies that are
locally developed, supported, and implemented, which can only occur if those affected perceive
benefits upon implementation. This WPP is the direct outcome of a public participation
process that was used to ensure meaningful contribution by stakeholders in identifying sources
of bacteria, suggesting pollution reduction strategies, and discussing the challenges of
implementation associated with both bacteria and nutrients. Stakeholders met to discuss which
strategies should be implemented relying on technical, economic, and regulatory information as
a basis for decision-making.

Throughout the public participation process two objectives were consistently expressed by the
stakeholders to: (1) generate management strategies that improve water quality in the Leon
River watershed, and (2) select those with minimal adverse effects to the daily lives of the
citizens in the watershed. The public participation process for the Leon River WPP was
designed in a manner that best responded to the characteristics, concerns, and availability of the
concerned citizens and officials of small towns and rural counties. Three levels of public
participation were established: 1) focus groups, 2) a working committee, and 3) a town hall
meeting. A technical advisory committee was also created to support the WPP process.

The focus groups were designed to listen to stakeholder interests in an interactive setting that
allowed free dialogue among the participants and to decrease the tension that can be associated
with large meetings. Focus groups were limited in size, which allowed more time for
individuals to be heard. Focus groups represented dairy operators, farmers and ranchers,
municipalities, county governments, and large lot rural landowners.

The working committee was comprised of at least one representative from each focus group.
Meetings were held with the working committee members to explain and evaluate the
cumulative effect of the management strategies recommended by the focus groups. A
sensitivity analysis of different combinations of management strategies was also presented to
better demonstrate the range of pollutant reduction possible based on incremental levels of
strategy implementation. These meetings were effective at showing working committee
members how the different combinations of various strategies would change bacteria
concentrations in each subwatershed.
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| 1. FOCUS GROUPS |

Farm/Ranch Dairy el Lok County
Landowners Government
2. WORKING COMMITTEE
. L Lot L
Farm/Ranch Dairy Lar?égsvn?ers Go(\-:/g?nn;yent Municipality
Representative | Representative RPN Representative Representative

TECHNICAL ADVISORY COMMITTEE

3. TOWNHALL MEETING

The goal of the town hall meeting was to encourage feedback and participation among all
stakeholders. Participation at the town hall meeting was open to the broadest, most diversified
audience possible from individuals who live and work in Comanche, Hamilton, Erath, and
Coryell Counties. The town hall meeting, held December 2008, provided an initial feedback
loop to the larger group of stakeholders to inform them of the strategies suggested by focus
group members. It allowed additional stakeholders the chance to comment, voice concerns,
and express other interests.

A technical advisory committee was composed of individuals from state, regional, and federal
agencies. The project team sought feedback from the technical advisory committee on
historical and current water quality monitoring and technical, financial, and regulatory aspects
associated with the recommendations of the working committee and focus groups.

Adaptive Management and Sustainability

Stakeholders acknowledge that this WPP is their opportunity to set locally appropriate goals,
coordinate actions, and support adaptive management and sustainability principles to address
bacteria and nutrient problems in the watershed. The following diagram offers a definition of
the concept of adaptive management.
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Watershed-based
approaches such as
Degree of those summarized in
Uncertainty this WPP are one of
many tools available to
citizens, governments,
and water resource
managers that can
advance the principles
of adaptive
management.

Active AM
(Field Experimentation)

Passive Adaptive Management
(Design-Construct-Monitor-Assess)

Trial and Error
(Whatwe have been doing for years)

—

Learning Potential

Adaptive management - A natural resource management approach in which decisions are
made as part of an ongoing science-based process. Adaptive management involves testing,
monitoring, and evaluating applied strategies, and incorporating new knowledge into
management approaches that are based on scientific findings and the needs of society.
Results are used to modify management policy, strategies, and practices (USEPA 2000).

Water Quality in the Leon River Watershed

The rationale for the establishment of this WPP is the acknowledgement by Leon River
watershed stakeholders that surface water quality in portions of the Leon River and some of its
tributaries can be improved. This rationale is driven by the nexus between SWQS, the
characterization of existing water quality conditions and the water quality goals supported by
the stakeholders.

Existing SWQS TCEQ is responsible for establishing the goals for surface water bodies which
are defined in the Texas Surface Water Quality Standards (30 TAC 8307). SWQS consist of
designated uses and numeric and narrative criteria used to determine if these uses are met.
TCEQ is also responsible for evaluating the status of water quality throughout the State where
sufficient data are available. Water quality in the Leon River watershed has been monitored
and assessed since 1974 to satisfy requirements of the CWA. TCEQ prepares a statewide
summary of waterbodies that are supporting or not supporting their designated uses and for
which there are water quality concerns. This WPP was initially based on the USEPA-approved
water quality assessment of the Leon River and its tributaries derived from the 2008 Texas
Water Quality Inventory and 303(d) List. The designated uses assigned to the Leon River are
contact recreation, public water supply, and high aquatic life (TCEQ 2000a). Indian Creek and
Pecan Creek are assigned an intermediate aquatic life use (TCEQ 2000a). The focus of this
WPP is on contact recreation use and the existing numeric criterion used to assess support of
this designated use is 126 colony forming units (cfu) per 100 milliliters (mL). Screening levels
are also set by the TCEQ to protect waterbodies from excessive nutrient levels to support the
general uses outlined in the SWQS (TCEQ 2000b). The screening levels listed for nutrients
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and chlorophyll a, statistically derived from the most recent ten years of surface water quality
monitoring (SWQM) data statewide, include:

TCEQ Screening Levels for Freshwater Streams
(85" percentile value)

Orthophosphorus Chlorophyll-a Nitrate Nitrogen
0.37 mg/L 14.1 pg/L 1.95 mg/L

Revised Water Quality Standards The Texas statewide water quality management program
continues to be modified and improved and 2014 presented an important stage in this evolution.
In February 2014 TCEQ adopted revisions to the SWQS. This is of critical importance to the
future implementation of the Leon River WPP because a select group of changes were
recommended in the SWQS that apply to some of the waterbodies in the Leon River watershed.
Most importantly, on September 23, 2104 USEPA approved some of those proposed SWQS.
The following table presents a comparison of the previous and newly adopted SWQS
associated with contact recreation use.

Waterbodies in Leon Pre-2014 Geometric Mean E.

. Pre-2014 Use Category coli Criterion for Freshwater
River Watershed Streams (cfu/100mL)
Leon River (1221) and all Contact Recreation 126

tributaries

2014 Approved Geometric
2014 Approved Use Categories Mean E. coli. Criteria for
Freshwater (cfu/100mL)

e Leon River below Proctor
Lake (1221) including
Pecan Creek

e Leon River above Lake Primary Contact Recreation 1 126
Belton (1259) and all
tributaries that flow to
1259

e Walnut Creek Secondary Contact Recreation 2 1030

Leon River Water Quality Impairments and Concerns

The water quality problems that served as a catalyst for preparation of this WPP are
summarized in the following table. The table summarizes designated use impairments and
water quality concerns within the Leon River watershed using water quality data collected by
TCEQ, BRA, and the U.S. Geological Survey (USGS) for the 2008 Texas Water Quality
Inventory. In preparing the Texas Water Quality Inventory, TCEQ assigns one of five
categories to each surface waterbody. The categories indicate the status of water quality in the
segment based on assessment results from applying the 2008 Guidance for Assessing and
Reporting Surface Water Quality in Texas (March 19, 2008). Waterbodies that do not support
their designated use are placed in category 5.

January 2015 ES-7 PARSONS




Watershed Protection Plan

for the Leon River Below Proctor Lake Executive Summary

Since the initial preparation of this WPP, in accordance with their mission, TCEQ has
continued to collect data and assess water quality conditions in the Leon River watershed.
TCEQ has completed the statewide 2010 and 2012 water quality assessment and released an
Integrated Report for each year, both of which can be viewed at TCEQ’s
website http://www.tceq.state.tx.us/waterquality/assessment/305_303.html. As a result of USEPA
approval of both the 2010 and 2012 Texas Integrated Report, certain waterbodies identified in
the table below are no longer impaired as a result of elevated levels of E. coli. This will be
taken into account when moving forward with the implementation of management strategies
identified in this WPP. The waterbodies that have been delisted and are now supporting the
contact recreation use include Leon River from the confluence with Walnut Creek upstream to
Lake Proctor (1221_07), and Pecan Creek (1221C_01) (TCEQ 2010 and TCEQ 2012).

Water Quality Impairments and Concerns within the Leon River Watershed from 2008
Texas Water Quality Inventory and 303(d) List

Segment or .
Assges_sment Sgrt])(\;vda(tse)r- Area Category L'i:;rtsét d
Units
Impairments - Texas 303(d) List

1221 Leon River Below Proctor Lake

1221 01 130, 140 Directly upstream of Lake Belton — Bacteria 5a 1996

1221 04 90, 100, 120 | From confluence with Plum Creek, upstream to confluence 5a 2008
with Pecan Creek — Bacteria

1221 05 50, 70, 80 From confluence with Pecan Creek, upstream to 5a 1996
confluence with South Leon River — Bacteria

1221 06 30 From confluence with South Leon Creek upstream to 5a 1996
confluence with Walnut Creek — Bacteria

1221_071 10 From the confluence with Walnut Creek upstream to Lake 5a 1996
Proctor — Bacteria

1221A Resley Creek (unclassified waterbody)

1221A 01 60 Downstream portion, from confluence with Leon River 5c 2004,
upstream to confluence with unnamed tributary, approx. 2006
1.0 mile N. of Comanche County Line - Bacteria and
Dissolved Oxygen

1221A 02 60 From confluence with unnamed tributary, upstream to end 5c 2004
of waterbody, approx. 1.0 mile north west of Dublin -
Bacteria

1221B_01 40 South Leon River (unclassified waterbody) Entire 5c 2006
waterbody — Bacteria

1221C_012 80 Pecan Creek (unclassified waterbody) Entire waterbody 5¢c 2006
— Bacteria

1221D Indian Creek (unclassified waterbody)

1221D_01 30 From confluence with Leon River, upstream to confluence 5c 2006
with Armstrong Creek — Bacteria

1221D_02 30 From confluence with Armstrong Creek upstream to 5¢c 2006
headwaters of waterbody — Bacteria

1221F_01 20 Walnut Creek (unclassified waterbody) Entire waterbody 5c 2006
— Bacteria

Concerns - Texas Water Quality Inventory
1221 Leon River Below Proctor Lake
1221 01 140 Directly upstream of Lake Belton DO CS
Chl-a CSs
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Segment or .
Subwater- First
Asses_sment shed(s) Area Category Listed
Units
1221 05 50, 70, 80 From confluence with Pecan Creek, upstream to DO CS
confluence with South Leon Creek Chl-a CS
1221 06 30 From confluence with South Leon Creek upstream to Chl-a CSs
confluence with Walnut Creek
1221 07 10 From the confluence with Walnut Creek upstream to Lake DO CS
Proctor Chl-a Cs
1221A Resley Creek (unclassified waterbody)
1221A 01 60 Downstream portion, from confluence with Leon River
upstream to confluence with unnamed tributary, approx. Chl-a CS
1.0 mile N. of Comanche County Line - Bacteria and
Dissolved Oxygen
1221A 02 60 From confluence with unnamed tributary, upstream to end OoP CS
of waterbody, approx. 1.0 mile north west of Dublin NO3 CS
1221B 40 South Leon River (unclassified waterbody)
Entire waterbody DO CSs
1221D Indian Creek (unclassified waterbody)
1221D_01 30 From confluence with Leon River, upstream to confluence DO CN
with Armstrong Creek
1221D_02 30 From confluence with Armstrong Creek upstream to OP CSs
headwaters of waterbody NO3 CS

Source: TCEQ 2008a Texas Water Quality Inventory and 303(d) List.
http://www.tceq.texas.gov/waterquality/assessment/08twqi/twgi08.html

5a = A TMDL is underway or scheduled

5c = Additional data and information will be collected before a TMDL is scheduled
Nutrients: Chl-a = chlorophyll a; OP = orthophosphorus; NO3 = nitrate

CN - Concern for near-nonattainment of the Water Quality Standards

CS - Concern for water quality based on screening levels

1 — Delisted in 2012

2 — Delisted in 2010

The Local Perspective — Characterizing Water Quality Problems

Water quality in the region does not support the SWQS for E. coli, indicating there are potential
health risks with contact recreation. However, stakeholders within the Leon River watershed
consider the public health risk of elevated E. coli levels to be negligible since over the past
30 years there is no medical evidence substantiating illnesses associated with exposure to
surface water. No public access to the majority of the stream miles in the watershed further
substantiates that the potential for future human health problems is negligible.

A concern expressed by the Leon River watershed stakeholders is that requiring additional
management practices may impose unfair costs or hinder the ability to use their land. Some
landowners may be reluctant to change certain practices that might alter historical cultural
activities. It is difficult for landowners to justify significant expenditures given the level of
uncertainty in the science surrounding bacteria life stages in the environment and the historical
basis for the current numeric criterion for contact recreation. This is especially difficult to
justify when there is no medical evidence that links illness to contact recreation with waters in
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the region. Bacterial source tracking (BST) conducted at three SWQM stations on the Leon
River in 2004-05 shows that between 41 and 55 percent of bacteria sources originate from
wildlife or invasive species (e.g., avian species, wild mammals, and feral hogs), which also
makes addressing bacteria pollutants a challenge.

Establishing Water Quality Goals for the Leon River

All stakeholders agree that some level of implementation that is cost-effective, reasonable, and
does not adversely affect landowners, would benefit the Leon River watershed. All
stakeholders believe that a good faith effort from all with a reasonable infusion of funding can
result in a delisting of the impaired waterbodies sometime in the future. An adaptive
management approach was selected as a path forward because of the uncertainty in water
quality standards revisions, availability of science, need for financial support, and other factors.

Goal to Address Contact Recreation Impairment in the Leon River Watershed

The primary goal of this WPP is the attainment of the existing SWQS for contact recreation
over a 15-year implementation period. This requires the attainment of a long-term
geometric mean of 126 cfu/l00mL at an appropriate downstream SWQM station
recommended for each subwatershed. Maintaining this instream concentration will involve
various levels of implementation requiring reductions in bacteria loadings that range from
15 to 54 percent depending on the subwatershed.

Goal to Address Nutrient Concerns in the Leon River Watershed

Implementation of management strategies to achieve pollutant reduction goals for E. coli
will have a direct corollary benefit on decreasing nutrient loads and subsequent chlorophyll-
a and DO impacts.

Sources and Causes of Pollution in the Leon River Watershed

Characterizing the sources and causes of bacteria and nutrient
loading in each subwatershed is a critical step in
determining appropriate and effective methods and
locations of management strategies aimed at
restoring water quality in the Leon River
watershed. The information used for this WPP
was based on published work, available data,
including geographic information system
shape files and livestock census, observations,
and stakeholder input. The draft TMDL report
released by TCEQ in 2008 provided an
assessment of the sources and causes of high
bacteria levels upstream of Hwy 281 (TCEQ 2008b).
Watershed reconnaissance surveys were conducted
between September 29 and October 2, 2008, in four different geographic areas to further
identify pollutant sources and causes as part of the development of this WPP. Stakeholders
provided their perspectives on the sources and causes of pollution at various meetings during
development of this WPP.

\» Bacteria Squtces, ,§

W
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Land Use/Land Cover

Land use and land cover have a direct effect on surface erosion, rainfall runoff, and
evapotranspiration at the subwatershed scale, and both influence pollutant loads and
concentrations (Natural Resources Conservation Service [NRCS] 2008). Seventy-four percent
of the watershed is classified as rangeland which includes pastureland, and 18 percent is
classified as forestland.

Pollutant Source Categories

Various pollutant sources identified during the TCEQ TMDL process were confirmed through
reconnaissance surveys and focus group meetings. These pollutant sources were organized into
the categories presented in the table below to represent different possible pollutant
contributions throughout the Leon River watershed. These categories aligned well with the
pollutant load model and provided an effective organizing matrix for management strategies
aligned with each of the five focus groups. Pollutant sources are placed into two major
categories that facilitate grouping of recommended management strategies: direct discharges
and polluted storm water wash off. Direct discharges include bacteria and nutrient pollutants
that spill, enter, or fall directly into a waterbody with no opportunity for treatment. Under this
condition the sources become an immediate pollutant load in the waterbody. Bacteria and
nutrients also accumulate on land where, through natural processes, the pollutants can be
absorbed or decay over time. The land-based accumulation of bacteria and nutrients is not
considered a water pollutant until a rain event transports the pollutants overland to a waterbody
which at that point is deemed a wash off source.

Pollutant Source Categories in the Leon River Watershed

Source Category Cause Identified By
Direct Discharges of Pollutants to Waterbody
Wastewater Treatment Flow exceedances during rain events Municipalities
Facilities (WWTF)* resulting in untreated discharges to
receiving streams
Wastewater Collection Sanitary sewer overflows caused by Municipalities
System' blockages in collections pipes and

collection system failures resulting in
untreated wastewater being released into
drainage ways and receiving streams;
illicit discharges in urban watersheds

Onsite Sewage Facility Failing household, business, or hunting Counties, Municipalities,
(OSSF) cabin systems or lack of maintenance Landowners,

resulting in wastewater reaching receiving | Farmers/Ranchers, Dairies
streams via leaching or overland flow

Direct Deposition Wildlife roaming in creeks and roosting Counties, Municipalities,
directly over creeks and streams Landowners, Farmers/Ranchers
depositing waste directly into streams
Invasive species (feral hogs) roaming in Counties, Municipalities,
creeks depositing waste directly into Landowners,
streams Farmers/Ranchers, Dairies
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Source Category

Cause

Identified By

Livestock roaming in creeks depositing
waste directly into streams

Landowners, Farmers/Ranchers

Dead animals dumped in creeks release
fecal material during decomposition

Counties, Municipalities,
Landowners,
Farmers/Ranchers, Dairies

Polluted Storm Water Wash Off

Forestland Wildlife roaming throughout forestland Counties, Municipalities,
deposit waste on land Landowners, Farmers/Ranchers
Invasive species (feral hogs) roaming Counties, Municipalities,
throughout forestland deposit waste on Landowners, Farmers/Ranchers
land

Cropland Application of manure or commercial Farmers/Ranchers
fertilizers to improve crop yields may
result in excessive build up of bacteria or
nutrients

Rangeland Build up of bacteria or nutrient loads from | Farmers/Ranchers, Landowners

deposition of waste from wildlife, invasive
species and livestock on rangeland areas

Waste Application Field Livestock manure applied to land Dairies, Farmers/Ranchers

(WAF)!
Residential/Commercial/ Build up of bacteria loads from wildlife, Municipalities, Counties,
Industrial domestic pets, livestock, even humans Landowners

from residential, commercial, and
industrial activities in urban/rural,
forestland or rangeland areas transported
by rainfall events (storm water) to
receiving streams

! = permitted facilities

Nine bacteria pollutant categories were evaluated in each subwatershed to understand the
makeup of bacteria sources for better prioritizing implementation strategies. Quantification of
pollutant loads was derived from the existing watershed loading model, Hydrologic Simulation
Program-Fortran (HSPF), established to support development of the draft TCEQ bacteria
TMDL. Additional information used to modify the approach to estimating pollutant loads by
subwatershed included potential causes provided by stakeholders, various database sources, and
information available in the literature. The loading model used in the TMDL was used as the
base case.

To determine the contribution of bacteria loads in each subwatershed, direct discharge rates and
fecal waste accumulation factors were reduced to zero and land use factors were maximized to
mitigate washoff in each subwatershed. The difference in bacteria load between the base
geometric mean in the loading model and the zero pollutant case is presumed to be the
contribution to the overall bacteria load for that source. The following table provides the
estimated load contribution from each pollutant source category for each subwatershed. The
sum of each subwatershed column provides the total potential load that could be reduced
through the implementation of management measures.
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Pollutant Source Subwatershed
10 20 30 40 50 60 70 80 90 100 110 120 130 140 150

Direct Discharges of Pollutants to Waterbody

WWTF — — 4 - 9 37 = 9 — - — 40 22 = -

Wastewater Collection System - - 1,154 - 101 463 - 1,698 - - - 5,920 2,299 - -

OSSF 12 1 305 137 9 73 52 286 25 61 57 107 423 44 109

Direct Deposition 21,672 5,101 45,552 25,131 32,463 12,282 33,089 47,570 14,544 25,742 12,637 80,495 68,250 21,887 21,012
Polluted Storm Water Wash Off

Forest 13 6 85 56 64 17 123 122 84 76 92 236 150 256 356

Cropland 71 33 619 157 342 65 247 146 109 128 134 186 33 28 464

Rangeland 398 317 4,098 3,958 4,239 901 7,821 4,613 2,697 1,916 3,056 6,198 2,493 2,340 5,873

Waste Application Field - 193 586 64 606 333 299 196 - - - - - - 184

Residential/Commercial/Industrial 4,992 1,072 21,465 3,906 5,513 4,756 9,090 25,658 5,450 4,877 371 39,303 31,245 7,906 13,061
Total Source Loads 27,157 6,723 73,868 33,410 43,348 18,925 50,720 80,299 22,909 32,800 16,346 | 132,485 | 104,914 32,461 41,059

1 = Total source loads may be off by 1 because of rounding
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Results of the model simulation indicate the major source of bacteria in the watershed is from
direct discharges. Direct deposition is the major source with at least 51 percent of the total
contribution in all subwatersheds. Direct deposition is primarily from warm-blooded animals,
such as wildlife and livestock, roaming near or in creeks where they deposit fecal matter
directly in the water. The major finding of the sensitivity analysis conducted indicates that in
certain subwatersheds a significant reduction in direct deposition will be needed to reduce
bacteria levels that would attain the current E. coli standard of 126 cfu/100mL. For example,
100 percent reduction of all other sources combined in subwatershed 60 is only capable of
reducing the bacteria concentration to 181 cfu/100mL, which is not sufficient to attain current
standard. A reduction level of 100 percent of direct deposition alone is capable of reducing
bacteria concentration to attain water quality standards with no other strategies implemented.
Stakeholders sought to obtain a better understanding of which management strategies and
which sources should be targeted to achieve bacteria reductions that would result in achieving
water quality goals. The sensitivity analysis indicates direct deposition is the major bacteria
source contribution, but the model cannot distinguish which specific type of direct deposition
(domestic or wildlife) is the major contributor in each subwatershed. Although there are three
kinds of direct deposition associated with warm-blooded animals - wildlife, feral hogs, and
livestock — deciding which of these three contributes the most bacteria loading has major
implications. Reducing the level of direct deposition will be a challenge. Despite this
challenge, it is necessary to move forward with implementation in the short-term knowing there
IS uncertainty.

Management Strategies

Stakeholders of the Leon River watershed recognize the need to implement management
strategies over time to reduce bacteria loads to attain water quality standards. Focus groups
were able to contribute their knowledge of strategies that mitigate bacteria loads which are
currently in place or under construction. Management strategies address both point and
nonpoint sources that contribute to bacteria loads in creeks and rivers. The success of long-
term implementation of this WPP is dependent on the ability to implement the proposed
strategies and verify that water quality has improved. The focus of implementation will be
placed on subwatersheds 20, 30, 40, and 60, as they have the highest levels of bacteria
concentrations. Although many suggestions were made, a group of viable strategies were
selected for evaluation based on their ability to be implemented and their cost. Certain
management strategies address multiple sources of bacteria. Stakeholders provided inputs on
strategy mitigation effectiveness, difficulty, likelihood of success, timelines, and costs.
Nutrients are a concern in some subwatersheds and it is expected that sources of nutrients are
likely to decrease as a result of implementing bacteria reduction strategies. Recommended
management strategies are identified in the following table.
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Management Strategy
Pollutant Source (Percent of Pollutant Objective RG
Source)
Direct Discharges of Pollutants to Waterbody
: Municipalities will enhance their
WWTF improvements g
WWTF o t'l pl \r/] 100% treatment facilities to reduce the 95%
perational changes ( 0) potential for releasing raw sewage
Municipalities will develop and
. o enforce an ordinance to reduce the o
Grease trap ordinance (40%) buildup of grease that could block 80%
collection systems
Wastewater
Collection System Replace sewers (40%) Mun|C|paI|t|e§ will repair failing parts 95%
of the collection system
SSO plan (20%) Municipalities WI|| address issues 95%
that cause sanitary sewer overflows
Municipalities and counties can
OSSF Address failing OSSFs (100%) | repair, replace, and remove failed 90%
OSSFs within city and rural areas
Feral hog management Local, county, and state efforts to
i 0,
(23%-29%) reduce the number of feral hogs in 37%
the area
Deer population management Local, county, and state efforts to
. Lo 0 F; b g reduce the number of deer in the 5%
Direct Deposition (1%-3%) area
. . Ranchers can develop alternative
Alternative watering sources . )
watering sources for livestock away 42%
(29%-36%) f
rom creeks
Dead animal disposal facility County and city may provide places 18%
(37%-42%) were dead animals can be disposed 0
Polluted Storm Water Wash Off
Forestland® Deer population management | Landowners can work with the state
. 8%
(11%) to control the deer population
Feral hog management (78%) | Local, county, and state efforts to 35%
reduce the number of feral hogs in
the area
Cropland Since only four percent of the Not applicable. —
watershed is classified as
cropland this land use is not
considered a significant source
of bacteria loading therefore
no management strategies are
recommended.
Rangeland® Water quality management Ranchers can implement an 42%
plans (WQMP) (68%-78%) appropriate suite of BMPs that will
improve ranch operations and also
improve water quality
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Management Strategy
Pollutant Source (Percent of Pollutant Objective RG
Source)
Alternative watering sources Ranchers can develop alternative 42%
(14%-22%) watering sources for livestock away
from creeks
Waste Application Manure management (100%) CAFOs can improve operations 26%
Field (WAF) through DOPA training, new
technologies, operation and
maintenance, and other practices
Residential, Strategies for residential, Municipalities and counties can 41%
Commercial, and commercial, and industrial reduce the number of failed OSSFs
Industrial® developments: Address failing | in the areas and introduce BMPs as
OSSFs, SSO Plan, and BMPs | needed to reduce the accumulation
(16%-20%) of sewage and runoff from
developed areas

RG = Reduction Goal. A reduction goal is defined as the level of reduction in pollutant loading expected to be
achieved once a management strategy is fully implemented. Stakeholders will strive to reach each reduction goal,
but there is uncertainty associated with the ultimate level of achievement given environmental, temporal and
financial constraints that may exist.

! Other sources make up the remainder of the pollutant source (e.g., wildlife)

2 Rangeland includes all pastureland.

Strategies to address direct discharges are focused on WWTFs, wastewater collection systems,
OSSFs, and direct deposition from animals. Management strategies are needed to address a
wide array of direct deposition sources throughout the Leon River watershed. The direct
deposition sources include deer population management, feral hogs, livestock (cattle, goats,
sheep, and horses), and the disposal of dead animals in creeks. Animals with access to riparian
corridors contribute the majority of the loading attributed to direct deposition.

Stakeholders agree it is appropriate to address land-based bacteria pollutant sources related to
activities in forestland, rangeland, WAFs operated by CAFOs and urban/rural residential,
commercial and industrial land uses. Unlike direct deposition, these land-based sources are a
result of fecal matter that accumulates on the land and then under storm water runoff events is
transported to receiving waters. The origin of the bacteria is from the build-up of waste

deposited by wildlife, pets, feral hogs, livestock, manure application, and OSSFs. The
estimated load reduction of each management strategy is presented in the following table.
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Management Strategy Load Reduction by Source

Management Strategy Subwatershed (10"6 org/day) Achiev_ed
10 | 20 | 30 | 40 | 50 | 60 | 70 | 80 | 90 | 100 | 110 | 120 | 130 | 140 | 150 | Reduction
Direct Discharges of Pollutants to Waterbody
WWTF Improvements - - 3 0 - 45 9 - - 37 21 - 116
WW Collection System
Grease trap ordinance - - 364 1 - 193 539 - - 1,873 727 - 3,697
Replace sewers - - 432 1 - 229 640 - - 2,224 864 - 4,391
SSO Plan - - 216 0 - 115 320 - - 1,112 432 - 2,195
Address Failing OSSFs 17 1 266 134 6 74 45 245 18 52 43 392 372 37 83 1,785
Direct Deposition
Feral hog control 2,603 419 3545 | 5510 | 2,304 | 2452 | 2,368 | 3,243 | 1,064 | 1,752 782 5293 | 4,787 | 1,663 | 1,559 39,344
Deer population management 376 61 512 796 333 354 342 469 154 253 113 765 692 240 225 5,683
Alternative watering sources 2,966 479 4,007 | 6,224 | 3694 | 3951 | 3767 | 5176 | 1,704 | 2,813 | 1,251 | 8481 | 7,684 | 2,662 | 2,491 57,351
Dead animal disposal 44 7 60 93 44 49 45 62 20 34 15 101 92 32 30 728
Polluted Storm Water Wash Off
Forest
Deer population management 0 0 1 1 1 0 1 1 1 1 1 2 1 2 3 16
Feral hog management 5 2 22 17 21 6 33 34 26 20 22 61 45 73 94 481
Rangeland
WQMPs 32 18 197 446 192 125 333 232 134 97 124 290 133 127 293 2,775
Alternative watering source 8 6 58 142 61 39 106 68 38 27 37 78 32 24 69 792
WAF Manure Management - 31 82 10 87 62 46 28 - - 26 371
Strategies for R/C/I Developments 798 124 4,366 1,600 728 2481 1207 6,013 722 642 46 9,338 7,551 1,051 1,779 38,446
Source Load Reduction Achieved | 6,850 1,147 14,130 14,975 7,471 10,176 8293 17,079 3,882 5689 2434 30,048 23434 5912 6,653 158,172

R/C/I = Residential, commercial, industrial land use

Load reductions were estimated for each management strategy by simulating with the HSPF model the effect of only having that strategy in
place with no other loads reduced.
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Estimate of Pollutant Load Reductions

The fundamental question during development of this WPP was how much pollutant reduction
is necessary in each subwatershed to meet SWQS. Through the sensitivity analysis performed,
it was possible to allow stakeholders to make informed decisions, and give some insight as to
how implementation of all the strategies would affect water quality in relation to the numeric
criteria for E. coli. The following table presents a final summary of the expected pollutant load
reduction results based on the level of implementation of strategies and how compliance is met.

The base source load originating from all 15 subwatersheds from all pollutant sources is
717,315 x 10° orgs/day. On average approximately 39 percent of the total source load
originates from wild birds and other wild mammals which are considered uncontrollable
sources. Management strategies recommended by stakeholders addressed the source loads that
were available for reduction (439,553 x 10° orgs/day) which on average accounts for about 61
percent of the total estimated source load.

The estimated reduction achieved is the amount of load removed from the subwatersheds using
strategies suggested by the stakeholders; once fully implemented, this totals 158,172 x 10°
orgs/day. As a weighted average, this is a total source load reduction of approximately 22
percent across the Leon River watershed. Management measures implemented as proposed
(modeled) are targeted to result in pollutant load reductions ranging between 15 and 54 percent
among the 15 subwatersheds. The cumulative effect was addressed using the HSPF model
because it takes into account all the natural processes that make a simple mass balance
inappropriate for determining compliance.

Compliance can be determined by comparing the reduced daily load to the maximum daily load
limit under a given standard. The maximum daily load is calculated assuming the base flow
has the water quality standard as an average concentration. The daily load based on the
simulation for the period between 2001 and 2004 indicates that three subwatersheds (30, 40,
and 60) were not compliant based on current E. coli standards. The pollutant loads for these
three subwatersheds need to be reduced by 23, 45 and 50 percent respectively to be compliant
with the water quality criterion.
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Expected Pollutant Load Reductions from Implementation

Subwatershed Source Loads®

Compliance Summary?

Modeled Cumulative Daily Load

Modeled Cumulative Ambient Water Quality E. coli Geomean

_ Available for Reduction 4
swW Existing Reduction® Achieved Proposed MDL Existing5 Reduction® Proposed Rg;r:;igiitr;/g Reduction | WQC Existing6 Reduction® Proposed Rg;;li;itr;g Reduction
10760rg/d | 10”60rg/d % 10760rg/d % 10760rg/d 10760rg/d % org/100 mL %
10 27,157 15,093 56% 6,850 25% 20,307 40,163 27,157 6,850 20,307 19,856 25% 126 85 21 64 62 25%
20 6,723 3,938 59% 1,147 17% 5,576 23,383 6,723 1,147 5,576 17,807 17% 1,030 301 60 241 789 20%
30 73,868 42,369 57% 14,130 19% 59,738 83,015 85,775 20,042 65,732 17,282 23% 126 130 30 100 26 23%
40 33,410 20,711 62% 14,975 45% 18,435 19,824 33,410 14,975 18,435 1,389 45% 126 229 103 126 0 45%
50 43,238 27,953 65% 7,471 17% 35,767 120,347 105,642 26,171 79,470 40,877 25% 126 111 28 83 43 25%
60 18,925 11,720 62% 10,176 54% 8,749 9,224 18,925 10,176 8,749 476 54% 126 253 127 126 0 50%
70 50,720 33,338 66% 8,293 16% 42,428 168,196 140,855 35,371 105,484 62,712 25% 126 106 27 79 47 25%
80 80,299 48,415 60% 17,079 21% 63,220 200,986 148,434 36,718 111,716 89,270 25% 126 93 23 70 56 25%
90 22,909 14,439 63% 3,882 17% 19,027 214,561 103,410 24,197 79,213 135,348 23% 126 61 14 47 79 23%
100 32,800 20,441 62% 5,689 17% 27,112 221,299 108,282 24,399 83,883 137,416 23% 126 62 14 48 78 22%
110 16,346 11,410 70% 2,434 15% 13,912 21,162 16,346 2,434 13,912 7,250 15% 126 97 15 82 44 16%
120 132,485 81,113 61% 30,048 23% 102,436 282,235 209,022 45,737 163,285 118,950 22% 126 93 20 73 53 22%
130 104,914 62,485 60% 23,434 22% 81,480 296,072 257,450 57,261 200,189 95,883 22% 126 110 25 85 41 22%
140 32,461 19,994 62% 5,912 18% 26,549 303,803 239,463 52,320 187,143 116,660 22% 126 99 21 78 48 21%
150 41,059 26,133 64% 6,653 16% 34,406 333,673 199,266 41,626 157,641 176,032 21% 126 75 15 60 66 20%
Total 717,315 439,553 61% 158,172 22% 559,143

Simulation is based on the HSPF model that is calibrated on flows and concentrations between 2001 to 2004.
1 = Source loads only take into account the load for each subwatershed without considering the cumulative upstream effects.
2 = This estimated load is based on the simulation of the entire system and takes into account all of the effects upstream of a subwatershed. Only headwaters may have the same load
as source loads.
3 = This excludes loads that can not be controlled.
4 = The resulting source load input once strategies are implemented.
5 = Cumulative loads derived from HSPF base case model run for 2001 to 2004.

6 = Geometric mean E. coli concentration for the base case model run for 2001 to 2004.
WQC = Water quality criterion
MDL = Maximum daily load
SW = subwatershed
Not compliant at E. coli water quality standard of 126 org/100 mL
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Implementation Schedule

A 10-year timeline, beginning in 2011, was proposed for the implementation of management
strategies but some could take longer or less than the estimated timeframes. Stakeholders
categorized management strategies into the following groups which are differentiated by start
dates:

e Management strategies currently being implemented, planned, or constructed,
e Management strategies that should be initiated between 2011 and 2015 (1-5 years), and
e Management strategies that should be initiated between 2016 and 2020 (6-10 years).

Stakeholders grouped management strategies into these categories based on their interpretation
of when each strategy might be practically implemented given all external factors. Some
management strategies will require time for planning, legal or permit approvals, acquisition of
funding, and potentially hiring staff.

Cumulative Reductions for Leon River Watershed
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This schematic implementation schedule shows how reduction increases over time as strategies
are implemented and the relative amount each strategy contributes to reduction over time.
Starting in 2011 a rise in reductions occurs that ultimately achieves a removal of source load
totaling 158,172 x 10° orgs/day.

Institutional Framework for Implementation

Through development of this WPP stakeholders of the Leon River watershed recognized the
need to formulate an organizational entity that could provide equitable representation of
watershed stakeholders and guide future decision-making regarding implementation of
management strategies. The success of long-term implementation of the recommendations in
this WPP will depend on the establishment of an institutional framework that can secure
support and commitments necessary to implement management strategies, conduct outreach
and education, and evaluate progress toward attaining water quality goals. This organizational
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entity called the Leon River Watershed Steering Committee (WSC) evolved from members
selected from focus groups during development of this WPP.

The WSC will guide implementation of the management strategies and actions outlined in this
WPP. The WSC will also serve as the liaison to the TCEQ, TSSWCB, BRA as well as all
local, regional, state, and federal agencies for communication on water quality issues and
progress. The WSC will call upon the five focus groups and other stakeholders to assist them
with deliberation of activities or issues on implementation strategies where appropriate. The
roles of the WSC include:

e Ongoing clarification and updating of water quality goals;

e Communicating the progress of the WPP to interested parties and agencies within and
outside the Leon River watershed;

e Advancing principles of adaptive management to better target and prioritize
implementation projects throughout the Leon River watershed,;

e Updating the WPP over time to advance water quality improvements; and

e Promoting the addition of stakeholders in the watershed to each of the five focus
groups and advancing the role and effectiveness of the WSC.

In fulfilling these various roles, the

WSC will provide the long-term
guidance and local leadership necessary S Ragiosel
to advance implementation  of | Agensies JAGenCies)
management  strategies and local

support for improving and protecting
water quality.

Watershed
The business of implementing the WPP Steering
over the next 10 years and beyond will Committee
require a consistent level of
commitment to  promote  BMP

implementation, conduct outreach and
education, acquire funding support, and
track, evaluate and communicate water

overnment
Ocus GrouP

[Watershed|

quality improvements. To provide the

level of effort necessary to accomplish

these important and time-demanding activities, the WSC has
identified the need for a full-time watershed coordinator position.
This individual will attend to the day-to-day business of providing
communication, coordination and technical assistance support to
the WSC and Leon River watershed stakeholders involved in
implementing the WPP.  The watershed coordinator will
participate in all WSC meetings and assist the WSC in organizing
and conducting its business meetings each year. The watershed
coordinator will advise the WSC on technical, financial,

Relationships between
the WSC, watershed
coordinator, watershed
stakeholders, and other
key agencies will provide
the coordination and
technical support to
advance implementation.
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scheduling, outreach, and educational aspects associated with existing or future management
strategies in the WPP. In addition, the watershed coordinator will participate in any and all
activities held in the Leon River watershed to promote water quality improvements and
implementation, and serve as a liaison to all local, regional, state, and federal agencies
participating in water quality management activities in the watershed. Establishing a full-time
watershed coordinator position is considered a critical building block of the infrastructure
needed by the WSC to accelerate implementation of management strategies identified in the
WPP.

Integrated Outreach and Education Strategy

Improving watershed stewardship among citizens, businesses, and local governments depends
on the knowledge they have about water quality problems and their willingness to promote
stewardship. To advance these principles, a public outreach and education strategy customized
to the environmental and social characteristics of the Leon River watershed will need to be
funded. Implementing various outreach and education components in a coordinated manner
will have a positive benefit on the stewardship ethic of Leon River watershed stakeholders,
which will lead to reductions in bacteria and nutrients and improvements in water quality over
time.

The key driver that influences the design of an effective, integrated outreach and education
strategy for the Leon River watershed is the promotion of implementation strategies to reduce
bacteria and nutrient levels. Guided by this WPP, the watershed coordinator, in conjunction
with Texas AgriLife Extension Service, can carry out the outreach and education strategy to
meet the following objectives:

e Increase public awareness of water quality problems in the Leon River watershed.
e Increase public awareness of water quality goals in the Leon River watershed.

e Develop a campaign to promote the intrinsic value the Leon River and its tributaries
provide to the citizens within and outside the Leon River watershed.

e Identify and build linkages with other outreach and education opportunities and programs
structured for the region.

e Customize outreach and education efforts for each of the five focus groups and assist the
focus groups in expanding the distribution of information.

There is a wide array of existing programs, tools, and materials already available that can be
used or customized to accelerate outreach and education efforts aimed at improving water
quality in the Leon River watershed. The focus groups identified at least one outreach and
education strategy that can be implemented to advance each management measure.

Technical and Financial Assistance Resource Needs

Limited technical and financial support are available to varying degrees from federal, state,
regional, and local government agencies, universities, non-governmental organizations (NGO),
council of governments, and business and trade associations. The keys to acquiring technical
and financial assistance that will advance the actions outlined in this WPP are knowledge of
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where to go to get assistance, when the assistance is available, and investing the time and
energy necessary to obtain and utilize the assistance. Stakeholders and the WSC will require
various types of technical assistance to effectively pursue the goal of restoring water quality in
the Leon River watershed. Each management or outreach and education strategy will dictate
the type, degree and provider of the technical and financial assistance needed. Discussions
with the focus groups, working committee representatives, and the Technical Advisory
Committee provided general information that was used to estimate financial needs. Successful
acquisition of funding sources that can sustain implementation is fundamental if the goals of
the WPP are to be achieved. There are various federal and state programs available to provide
some of the funding for the management strategies identified in the Leon River WPP.

The following table summarizes the estimated financial needs for implementing management
strategies, education and outreach and future water quality monitoring to evaluate progress of
improving water quality.
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Summary of Financial Assistance Needed to Support Implementation

Management Completed Investments Future Capital Costs (Dollars) Capital

Strategy 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 Cost
WWTF improvements 1,738,000 5,050,000 167,600 4,167,600 167,600 168,114 268,114 514 514 514 514 514 $ 11,729,600
Grease trap ordinance - - 0 0 10,000 0 0 0 $ 10,000
Replace sewers 85,667 85,667 85,667 136,400 136,400 136,400 136,400 136,400 120,000 120,000 120,000 120,000 120,000 $ 1,539,000
SSO Plan 150,000 - 225,000 - - - - - - - - % 375,000
Address failing OSSFs - 275,000 275,000 275,000 275,000 275,000 174,500 174,500 174,500 174,500 174500 $ 2,247,500
Feral hog control 126,289 139,564 113,014 96,909 96,909 96,909 96,909 96,909 96,909 96,909 $ 1,057,227
Deer population management f I 10,000 " 10,000 " 10,000 " 10,000 ” 10,000 " 10,000 ” 10,000 ” 10,000 " 10,000 " 10,000 $ 100,000
Alternative watering sources 274,000 274,000 274,000 274,000 274,000 274,000 274,000 274,000 274,000 274,000 $ 2,740,000
Dead animal disposal 17,798 17,798 17,798 17,798 17,798 85,280 85,280 85,280 85,280 85280 $ 515,389
WQMPs 1,302,750 1,302,750 1,302,750 1,302,750 1,302,750 1,302,750 1,302,750 1,302,750 1,302,750 1,302,750 $ 13,027,500
WAF Manure management 320,000 335,000 320,000 370,000 320,000 - - - - - $ 1,665,000
Strategies for R/C/I - - - 301,000 301,000 301,000 301,000 1,066,000 55,000 55,000 55,000 55,000 55000 $ 2,545,000
Subtotal $ 85667 $ 1973667 $ 5135667 [$ 2930837 $ 7,184,112 $ 2917561 $ 2,961,971 $ 3,766971 $ 2,118953 $ 2118953 $ 2118953 $ 2118953 $ 2,118,953 $ 37,551,216
Outreach and Education® $289,000 $258,000  $294,000 $258,000 $284,000 $168,000 $184,000 $168,000 $184,000 $168,000 $2,255,000
Water Quality Monitoring® 60,000 60,000 60,000 60,000 60,000 60,000 60,000 60,000 60,000 60,000 600,000
Total Costs $ 3279837 $ 7502112 $ 3271561 $ 3.279971 $ 4110971 $ 2,346,953 $ 2,362,953 $ 2,346953 $ 2,362,953 $ 2,346,953 $ 40,406,216

'For detailed breakdown of outreach and education strategy costs and WSC and watershed coordinator operating costs see Table 8.2.

2 For SWQM stations resulting in future monitoring costs see table 9.4.
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Benefit Cost Analysis of Management Strategies
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Measuring Progress

Measuring progress is one of the fundamental components of adaptive management that will be
used to guide decision-making throughout implementation. Stakeholders and water resource
managers alike recognize that many aspects of bacteria and nutrient sources in the environment
are not entirely understood. Scientific understanding of bacteria deposition rates, terrestrial and
aquatic survival, source differentiation, overland and downstream transport, and cumulative
inter-relationships between pollutants is limited. Despite the uncertainty created by the
complexities of environmental systems and their impact on human and environmental health,
implementation of the Leon River WPP can move forward by adhering to adaptive
management principles. As management strategies are implemented, tracking progress through
a multi-tiered evaluation framework will provide information necessary to make adjustments to
the WPP. With this approach, bacteria load reduction and progress toward achieving water
quality goals can be tracked to evaluate progress. The multi-tiered evaluation framework
provides the foundation for the Leon River WPP to meet the following three key elements of a
WPP as recommended by USEPA guidance:

a. Interim, measurable milestones for determining whether management strategies
are being implemented,

January 2015 ES-25 PARSONS



Watershed Protection Plan

for the Leon River Below Proctor Lake Executive Summary

b. Indicators based on a set of criteria to be used to determine whether load
reductions are being achieved; and

c. Monitoring component to evaluate effectiveness of implementation measured
against the established criteria.

Tracking the Water Quality Goal for the Leon River Watershed

The primary goal of the Leon River WPP is to maintain an instream concentration of E. coli
based on the long-term geometric mean of 126 cfu/100mL by lowering bacteria loads through
voluntary management strategies and existing regulatory controls. Preliminary load reduction
goals have been estimated for each subwatershed, which range from 15 to 54 percent.
Reaching these goals through implementation of management strategies and the recommended
outreach and education activities will also result in a corollary reduction of instream nutrient
concentrations.

The WSC has established a list of measurable milestones that can serve as programmatic and
social indicators. Accomplishing these short-term milestones can also demonstrate the
completion of organizational tasks and select management strategies that are critical to
solidifying the functional responsibilities of the WSC and watershed coordinator.

Through the implementation of management strategies, instream E. coli concentrations are
expected to decrease over time. By using interim targets defined by estimated E. coli
concentrations, ongoing feedback can be provided to stakeholders allowing them to adjust
implementation of management strategies both spatially and temporally. The following table
provides a summary of recommended interim environmental indicators at key SWQM stations
that stakeholders, the WSC and TCEQ can use as an index for tracking and reporting progress
of changes in water quality over time. All the values represent E. coli concentrations as
geometric means for each subwatershed.

As demonstrations are made measuring instream E. coli concentrations from year to year,
additional data collected will be used to demonstrate that nutrient and chlorophyll a levels are
also diminishing over time. The WSC can couple these data analysis results with the
documentation of the number of stream miles supporting their designated uses. While specific
interim targets have not been established for nutrients, sampling analysis results for nitrate
nitrogen and orthophosphorus from ambient water quality monitoring will also be tracked and
reported. The watershed coordinator will pay special attention to developing reporting tools
that can effectively convey water quality changes to stakeholders.
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Interim E. coli Targets for Evaluating Pollutant Load Reductions

Propos_ed Relative Decrease in E. coli Geometric Mean
Evaluation :
- Concentration (Modeled Data)
Location
swW SOl 2008-2015 | 2015-2020 | 2008 2015 2020
Station
10 11934 12 9 85 73 64
20" 17379 39 21 301 262 241
30 11818 23 7 107 100
40 11817 60 43 126
50 18781 18 10 83
60 11808 84 43 126
70 11932 18 9 106 88 79
80 17547 15 8 93 78 70
a0 11930 9 5 61 52 47
100 11929 9 5 62 53 48
110 18405 14 7 97 89 82
120 17501 14 6 93 79 73
130 11926 17 7 109 92 85
140 11925 16 5 99 84 78
150 11804 12 3 75 64 60

Note: Geometric mean at fecal coliform to E. coli ratio of 0.76
1 = E. coli criterion is geometric mean of 1030 cfu/100mL
not compliant at E. coli water quality standard of 126 org/100mL

Long-term Monitoring Strategy

The existing ambient water quality monitoring network will serve as the foundation of the long-
term monitoring strategy. However, as currently implemented, the existing monitoring network
cannot achieve all the objectives recommended to measure actual environmental progress. An
expanded monitoring strategy is recommended for implementation through the Clean Rivers
Program to verify that bacteria and nutrient reductions are occurring at the subwatershed scale
and that the water quality goal set in this WPP is being achieved on schedule. The
recommendation to increase the number of SWQM stations for instream sampling by the BRA
from 14 to 16 and collecting samples on a monthly rather than a quarterly basis, will cost an
additional $60,000 per year, to ultimately demonstrate success at restoring the contact
recreation use. Other key components of the long-term monitoring strategy that provide
important data to measure progress of the environmental indicators includes effluent
monitoring of E. coli for all WWTFs and special studies.

Water quality monitoring stations at the downstream site on each subwatershed can be used for
evaluating short-term and long-term water quality conditions at the subwatershed scale to
measure progress and provide critical data to guide decision-making through adaptive
management. These SWQM stations are listed in the following table.
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BRA Monitoring Stations Selected for Measuring Progress in each Subwatershed

2010 SWQM AOINOE
Subwatershed | Waterbody | Assessment | Station SWQM Station Description County Prop?osed iyn
Unit ID ID WPP!
. Leon River at US 67/ US 377
10 Leon River 1221_07 11934 downstream Lake Proctor Comanche Monthly
20 Walnut 1221F 01 17379 Walnut Creek at FM 1476 Comanche Monthly
Creek south of Procter
Indian Creek at Comanche
Indian County Road 304, 3.51
30 Creek 1221D_02 11818 Kilometers upstream of the Comanche Monthly
confluence with the Leon River
Indian Indian Creek at SH 36 east of
30 Creek 1221D_01 17542 Comanche Comanche Monthly
South Leon South Leon River at SH 36
40 River 1221B 01 11817 east of Gustine Comanche Monthly
50 Leon River 1221 05 18781 Leon River at Hamilton County Hamilton Monthly
Road 109
Resley Creek at Comanche
60 Resley 1221A 01 | 11808 | CountyRoad 394, 740 meters | oo nohe | Monthly
Creek upstream of the confluence
with the Leon River
. Leon River at US 281 north of .
70 Leon River 1221_05 11932 Hamilton Hamilton Monthly
Pecan Pecan Creek at SH 22 east of .
80 Creek 1221C_01 17547 Hamilton Hamilton Monthly
Leon River at Hamilton County
90 Leon River 1221 04 11930 | Road 431 southwest of Hamilton Monthly
Jonesboro
. Leon River at Coryell County
100 Leon River 1221 04 11929 Road 183 northeast of Levita Coryell Monthly
Not Plum Creek at Coryell County
110 Plum Creek Assessed 18405 Road 106 near Levita Coryell Monthly
Leon River at Faunt Leroy
Park immediately east of S 7th
120 Leon River 1221 03 17501 | St, 452 meters south of Coryell Monthly
College St upstream of US 84
in Gatesville
. Leon River at SH 36 southeast
130 Leon River 1221 03 11926 of Gatesville Coryell Monthly
. Leon River at FM 1829
140 Leon River 1221_03 11925 southeast of North Fort Hood Coryell Monthly
Coryell Coryell Creek at Coryell
150 Creek Not assessed 11804 County Road 107 Coryell Monthly
! Dependent on available funding
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Chapter 1: Introduction

The purpose of this Leon River WPP is to
identify implementation strategies supported by
stakeholders that can reduce bacteria levels in
creeks and rivers in the Leon River
watershed over time with minimal
consequence to the livelihoods of the
citizens in the watershed. This WPP is
guided by the common objective expressed
by the Leon River watershed stakeholders — :
“to restore and maintain water quality so that . -

citizens in the watershed may enjoy the water

resources with little risk to their health.” This WPP is

also guided by the fundamental premise that management of surface water resources is most
effective when approached on a watershed basis. Acceptable watershed protection and
restoration activities can be implemented over time dependent on available
implementation funds.

This WPP summarizes recommendations proposed by stakeholders who diligently defined
strategies to remove, reduce, or mitigate bacteria while considering how these strategies would
affect the different types of businesses, residents, and municipalities within the watershed.
Stakeholders were also conscious that implementation strategies that result in bacteria
reductions would have the added benefit of reducing nutrient levels in certain areas of the Leon
River watershed. These strategies considered many factors such as pollution reduction
effectiveness, associated costs, implications to landowners, operations, ability to implement,
and common sense. This process successfully engaged stakeholders and water resource
management agencies to agree to move forward with a plan that can be amended if needed in
the future as bacteria and nutrient reductions are achieved. The best available data and
information regarding water quality conditions of the Leon River and its tributaries were used
to prepare this WPP. Recommendations for reducing point and nonpoint sources of bacteria
pollution, associated costs, outreach needs, schedule, measurable goals, and monitoring for
each activity are discussed. Stakeholders are acutely aware that Segment 1221 has been
identified as a concern for nutrients. However, until Texas numeric criteria are adopted for
instream nutrient concentrations, stakeholders have agreed to use existing screening levels as
benchmarks for the further evaluation of instream nutrient loads.

1.1 Watershed Characteristics

The Leon River watershed, located in the Brazos River Basin, is bound by Proctor Lake
upstream and Belton Lake downstream. Figure 1.1 displays the geographic extent of the
watershed and the general physiographic character of the Leon River watershed. The Leon
River (Segment 1221) is approximately 190 miles long and the watershed is approximately
1,375 square miles covering portions of Comanche, Erath, Hamilton, and Coryell Counties
before it reaches Belton Lake (Segment 1220). A small portion of the watershed lies within
Mills County. The Leon River watershed lies within the Western Cross Timbers and
Limestone Cut Plain level IV ecoregions (USEPA 2008a).
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The key characteristics of the Western Cross Timbers ecoregion are soil with mostly fine sandy
loam, clay subsoil that retains water, deciduous trees dominated by post oak, blackjack oak,
cedar, and hickory with an understory of greenbriar, little bluestem, and purpletop grasses
(USEPA 2008a). The area has a long history of coal, oil, and natural gas production from the
Pennsylvanian sandstone/limestone/shale beds (USEPA 2008a). Deeper soil in the eastern part
of this ecoregion supports a dairy industry, pastureland, and cultivation of forage sorghum,
silage, corn, and peanuts (USEPA 2008a).

The Limestone Cut Plain ecoregion is underlain by Lower Cretaceous limestone, including the
Glen Rose Formation and Walnut Clay. The Glen Rose Formation has alternating layers of
limestone, chert, and marl that erode irregularly and easily when exposed to increased
precipitation and runoff (USEPA 2008a). The Limestone Cut Plain has flatter topography,
lower drainage density, and a more open woodland character (USEPA 2008a). The vegetation
of the Limestone Cut Plain is similar to that of the Balcones Canyonlands, but less diverse:
post oak, white shin oak, cedar elm, Texas ash, plateau live oak, and burr oak are prevalent
(USEPA 2008a).

The upper watershed located in Comanche County consists of scenic rolling land with
elevations from 650 to 1,700 feet (TSHA 2010a). The elevation in Hamilton County ranges
between 900 and 1,600 feet above sea level (TSHA 2010b). The lower watershed in Coryell
County has elevations ranging from 600 to 1,493 feet above sea level (TSHA 2010c).
Table 1.1 provides the various percentages of how much of each county falls within the
watershed and how much of the total watershed area is in each county. The Leon River
receives flow releases from Proctor Lake (Segment 1222), and several tributaries. The longest
tributary flowing to the Leon River is the South Leon River (Segment 1221B) located in
southern Comanche County. Table 1.2 provides a summary of physical characteristics of the
Leon River and its main tributaries. Figure 1.2 provides a select group of photographs
depicting the Leon River and two of its tributaries, Pecan Creek and South Leon River.

Table 1.1 Percentage of Watershed Area vs. County Area
County County in Watershed | Watershed in County
Comanche 48% 33%
Mills 4% 2%
Coryell 42% 33%
Erath 5% 4%
Hamilton 45% 28%
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Table 1.2 Stream Characteristics of the Leon River and its Tributaries
Stream (subwatershed) Length %ﬁ;ﬁgg? Type

Leon River (various) 190 miles 574 Perennial

Walnut Creek (20) 15 miles 361 Intermittent

Indian Creek (30) 30 miles 574 Perennial

South Leon River (40) 39 miles 594 Perennial

Resley Creek (60) 34 miles 492 Intermittent

Pecan Creek (80) 16 miles 377 Perennial

Plum Creek (110) 26 miles 509 Intermittent w/ Perennial Pools
Coryell Creek (150) 29 miles 548 Perennial

! Approximate change in elevation (feet) from headwater to confluence.
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Figure1.1  Leon River Watershed
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Figure 1.2 Photographs of the Leon River, Pecan Creek, and South Leon River
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1.1.1 Climate

The Leon River watershed, located within the North Central Texas climatic division, is
classified as subtropical subhumid. Hot weather is persistent from late May through
September, accompanied by prevailing southeasterly winds. The cool season, beginning about
the first of November and extending through March, is typically the driest season of the year as
well. Winters are typically short and mild, with most of the precipitation falling as drizzle or
light rain. As with the rest of the interior of the State, maximum precipitation periods in the
area are typically late spring (May) and early autumn (September). Precipitation is caused by
late season cold air migrations, warm season thunderstorms, and spring low-pressure troughs.
In September, cold air converges with moisture-laden southerly winds, and late season
convective thunderstorms drive the precipitation. Summer drought conditions are common in
the area due to strong high-pressure cells that result in lengthy dry spells. Table 1.3
summarizes average climate characteristics of each county.
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Table 1.3 Average Climate Conditions
Average Average Average
County Growing Season Temperature Annual Rainfall
(days) (Fahrenheit) (inches)
Comanche 238 32° minimum,; 18.5

95° maximum

Hamilton 239 34° minimum; 29.6

96° maximum

Coryell 244 33° minimum; 32

97° maximum

Source: Texas State Historical Agency 2010a, b, ¢

1.1.2 Demographics and Economy

Only Comanche, Hamilton, and Coryell Counties are discussed in this subsection as these three
counties account for over 98 percent of the Leon River watershed.

Comanche County was named for the Indians that had roamed this land for decades before
F.M. Collier built the first log house in 1855 (Comanche County Genealogical Society 2010).
Comanche County covers 948 square miles (606,720 acres), has an estimated population of
14,026, and a population density of 15 people per square mile (U.S Census Bureau 2000). The
2008 population was estimated at 13,483 (Texas Association of Counties 2010). Between 1990
and 2000 the population experienced a 4.8 percent increase (Texas Association of
Counties 2010). Approximately 52 percent of the population lives in urban areas. The largest
urban area is the City of Comanche with a population of 4,482, which serves as the county seat
(Texas Association of Counties 2010). Other small towns within the watershed include
Proctor, Hasse, Lamkin, Gustine, and Newburg. The county’s economy includes agribusiness,
limited oil production, and seasonal hunting (TSHA 2010a). Agribusiness is an important
component of the economy. There are approximately 1,450 farms with an average size of
399 acres, accounting for 95 percent of the county’s area (USDA NASS 2007). Cattle are the
primary type of livestock raised in the county. There are also significant dairy operations.
Harvested cropland accounts for 15 percent of the total farmland (USDA NASS 2007).
Peanuts and other edible nuts account for a significant portion of the harvested crops.

The County of Hamilton was named in honor of General James Hamilton, a governor of South
Carolina, who put up $216,000 in gold to finance the Texas struggle for independence from
Mexico (NRCS 1991). Hamilton County covers 837 square miles (535,680 acres), has an
estimated population of 8,092, and a population density of 9.8 people per square mile (U.S.
Census Bureau 2000). Between 1990 and 2000 the population saw a 6.4 percent increase
(Texas Association of Counties 2010b). Approximately 54 percent of the population lives in
urban areas. The largest urban area is the City of Hamilton with a population of 2,977, which
serves as the county seat (Texas Association of Counties 2010). Other small communities
include Evant, Hico, Olin, and Carlton. The county’s economy includes agribusiness,
manufacturing, hunting, and limited oil production (TSHA 2010b). Oil production continues to
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decline as demonstrated by the extraction of only 2,067 barrels in 1990 compared to 5,000
barrels in 1982 (TSHA 2010b). Agribusiness is an important component of the economy.
There are approximately 1,045 farms with an average size of 451 acres, accounting for 88
percent of the county’s area (USDA NASS 2007). Livestock raised in the county includes beef
and dairy cattle, sheep, and goats. Harvested cropland accounts for just 11 percent of the total
farmland (USDA NASS 2007).

Coryell County was named in honor of James Coryell, a hero of the Texas Revolution
(SCS 1983). Coryell County covers 1,052 square miles (673,280 acres), and in 2000 had an
estimated population of 74,978 and a population density of 71.3 people per square mile U.S.
Census Bureau 2000). The 2008 population was estimated at 72,654 (Texas Association of
Counties 2010). Between 1990 and 2000 the population experienced a 16.8 percent increase
(Texas Association of Counties 2010). Approximately 62 percent of the population lives in
urban areas. The largest urban area is the City of Copperas Cove, located outside the watershed
in the southern portion of the county, with a population of 29,787. The City of Gatesville,
located within the watershed, is the second largest city of the county with a population of
15,591 (Texas Association of Counties 2010). Other small towns within the watershed include
Jonesboro, Arnett, Fort Gates, South Mountain, Flat, Leon Junction, and Oglesby. The
economy includes professional services, manufacturing, trade, public administration, and
agribusiness (TSHA 2010c). The U.S. Army Fort Hood military base also plays an important
role in the county economy. Agribusiness is still a significant component of the county’s
economy. There are approximately 1,339 farms with an average size of 365 acres, accounting
for 73 percent of the county’s area (USDA NASS 2007). Livestock raised in the county
includes cattle, horses, and goats. Harvested cropland accounts for just 13 percent of the
county’s total farmland (USDA NASS 2007).

1.1.3 History

The following historical summaries for each county were obtained from the Texas State
Historical Association. Comanche County was dominated from the eighteenth to the mid-
nineteenth centuries by the Comanche Indians. White settlement in the area began with a
colony, and in 1856 the Texas legislature formed Comanche County from Coryell and Bosque
Counties. In 1859 the centrally located town of Comanche became county seat. Cattle
ranching was the most important economic activity and by 1880 Comanche County had farms
and ranches that encompassed 190,482 acres. As the economy of the area rapidly developed in
the 1870s, its population increased almost eightfold. Agriculture was further encouraged in
1881 when the Texas Central Railroad began service and started carrying cattle and cotton to
market. Cotton had come to be the single most important crop by 1890, when almost 35,000
acres of land were devoted to the fiber. Qil drillers moved into northern Comanche in the wake
of oil discoveries in Eastland County in 1918. Oil drillers brought in wells at Sipe Springs,
Sidney, Comyn, and Proctor. The mechanization of agriculture combined with other factors
(such as the droughts of the 1950s) began to depopulate the area from the 1940s to 1960s.
Federal funding became available for a reservoir on the Leon River in 1960 to protect farmland
in the Leon River floodplain and store water in Proctor Lake. Oil wells in the county are still
producing. In the 1980s, agricultural production in the county was fairly well balanced
between farming and ranching (TSHA 2010c).
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Prior to the first permanent white settlers in Hamilton County, which arrived in 1854, Waco
and Tawakoni Indians lived and moved throughout Central Texas. Comanches also traveled
through the Hamilton County area. Settlers asked that a new county be formed to
accommodate their needs. Later that year the Texas legislature approved the request and
marked off Hamilton County from land previously assigned to Comanche, Bosque, and
Lampasas Counties. Geography helped determine the pattern of settlement, as pioneers built
along the wooded streams that crossed the rolling prairie, leaving the intervening divides to
remain open range. Though Indians continued to raid the area periodically until 1875, the
threat had been considerably reduced by 1870, and settlers began moving into the county in
greater numbers. By 1870, the area remained primarily devoted to ranching. Further growth
was encouraged in 1880, when the Texas Central Railroad extended its tracks across the
northeastern corner of the county. Between 1880 and 1900 cotton farming, grain production,
and sheep and cattle ranching expanded. During the 1880s and 1890s many settlers bought
farm tracts from speculators who subdivided former rangeland; others purchased public school
lands (TSHA 2010b).

Central Texas, including Coryell County, has supported human habitation for at least 12,000
years. Prior to European settlers moving into central Texas, the area was inhabited by
Tonkawa, Lipan Apache, Kiowa, and Comanche Indians. In 1854 the legislature established
Coryell County. The county economy began to recover from the post-Civil War recession in
the late 1860s. The overall population more than doubled between 1870 and 1880. Between
1880 and 1900 the population nearly doubled again by the turn of the century. Most of the
incoming residents were from other parts of Texas or from other southern states; however, new
immigrants arrived from Germany and from Mexico. The permanent establishment of Fort
Hood in 1950 changed the ethnic makeup of the county. For the first third of the twentieth
century, roughly half of the county's improved acreage was devoted to cotton, but the Great
D