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EXECUTIVE SUMMARY

The Upper Cibob Creek (UCC)Watershed is located in southern Kendall Couiitgxasand
lies within the headwaters of the San Antonio River BéBigure ES1). Brown Spring and

Champee Spring collectively form the headwatersCdjolo Creekwhich flows southeast
throuch the City of Boernand continuescross fve countiesefore it reaches the San Antonio
River almost 100 miles downstreanbue to significant groundwater recharge through fractures

in the streambed, UC@ownstream of Boernis often dryduring normal seamflow conditions.
This feature makeshe Upper Cibolotruly unique in thatthis vibrant perennial streans
hydraulically separated from flows further downstream near the City of San Anttr@efore
this WatershedProtectionPlan (WPP)focuses otthe 77mF drainage areaurrounding theipper

23 miles ofCibolo Creek from its headwaters tthe confluence with Balcones &€&k near the
Kendall and Comal County line

x i i :
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Figure ES-1. Upper Cibolo Creek Watershed located in souttkendall County, Texas
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UCC has a history of elevated bacteria levels tfiggn exceed state standardstablishedor
safe contact recreationBeginning in1999, UCC (Segmesitl908) was listed on the Texas
Water Quality Inventory and 303(d) List of impaired waterbodies depressed dissolved
oxygen (DO) and elevated levels of fecal coliform bacteria. From-2008, UCC was only
listed for depressed DO and from 26@@&L0 UCC was listed only for bacteria. The 2Mraft
303(d) List once again indicatdsacteriaimpairmens in the upstream reaches of UCC.
Screening level data collectddring these assessments have also indicated carficegievated
nutrient levels, primargrthgphosphorus

In 2006 and 2008TCEQ conductedan Aquatic Life Monitoring studyn the downstrea

reaches of the watershed and concluded that the creek contained borderline exceptional levels of
aguatic life. As a result of TCEQ#8ndings, coupled with trends in land use cpamanda history

of water qualityimpairments, the City of Boerne with hedpd encouragement fromfCEQ and

the Cibolo Nature Centeappliedfor and was awarded a Clean Water Act Section 319(h) grant to
develop a WPP for the UCWatershed

The Upper Cibolo Creek Watershed Partnership (Partnership) was famn2€d.0to address
persistent bacteria impairmest within UCC and promote stakeholdeparticipation in the
watershed planning processThe Partnership framewosnsure the views of local citizens,
special interest groups, businessdéandowners and governing bodiesare represented.
Partnership takeholdersdevelopeda primary goal for the WPP that includéat a minimum)
meeting the appropriate water quality standarsisblished for bacteria to ensure safe contact
recreation. Stakeholders were also encouraged to proagti@dtiressany pollutants thamight
threaten or impair the physical, chemical, biologimakcologicalintegrity and designated uses
of UCC and its watershed

By utilizing the watershed approach, stakeholders worked togeth&pical focus groups,
stekeholder, steering committee and technical advisory committee metdgingglerstand why

local water quality problems exist. Through these meetismaces such as agricultural land
management practice§n-Site Sewage Facilities (OSSFs), populations amehpacts of feral

hogs, spatial distribution of axis deer, pet waste, cliff swallow nesting sites, and seasonal and
spatial variations in waterfowl abundance were identified as potential contributors to bacteria
loads. As sources were identified it becaraeident that they could be grouped into 3 broad
categories; Wildlife, Agriculture and Urban/Residential (Tadkel).

Upon identifying sources of pollution within the watershed, stakeholders worked to understand
which sources had the greatest impact onewauality conditions and what management
strategies could be utilized to mitigate their effects. Bod and Water Assessment Tool
(SWAT) was used tanodel the impact pollutants and management strategies have on water
quality throughout the watershedCombining stakeholder input and watershed characterization
datg the model was able to estimate bacteria load contributions from specific sources and causes
of pollution.
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This process allowedtakeholders to develop specific management strategiesirigrgeich
sourcein an effort to eliminate or reduce the amount of bacteria being applied to the landscape or
directly to the waterbodgTableES-2). In addition to being effective at targeting bacteria loads,
these strategiesere shown tdnave a complemeaty beneficial effect at reducing nutrient loads
within the watershed

Table ES-1. Summary of bacteria and nutrient pollutant sourdestified within the
UCC Watershed

Category Pollutant Source Pollutant Cause

Cliff Swallows (NPS) Bacteria | Direct deposit from nesting under bridges

Direct deposit or stormwater wash off from adjac

Urban Waterfowl (NPS) Bacteria
land cover

Wildlife . . :
. D h off f
Deer (NPS) Bacteria irect deposit or stormwater wash off from adjaci
land cover
Feral Hog (NPS) Bacteria Direct desit or stormwater wash off from adjace
land cover
. Livestock (NPS) cattle, . Direct deposit and stormwater wash off from
Agriculture Bacteria .
horse, goats, sheep agricultural lands
Urban domestic animals .
Bacteria | Stormwate wash off from urban lands
(dogs) (NPS) ! watew .
Urban and rural OSSFs Direct d it and st ¢ h off f ¢ail
(NPS) Bacteria : w;gmsepoa and stormwater wash off from faili
Urban/ Failing septic tanks y
Residential - X X T -
Residential Turfgrass (NPS| Nutrients | Stormwater wash off of over application of fertiliz
WWTE Bacteria ) - ) . ’
Treatedeffluent & Direct Discharge, sanitary sewer overflows an

. treatment failures
(Point Source) Nutrients

NPS = nonpoint source pollution

In addition to the SWAT model, stakeholders utilized a Decision Support S{S®8) coupled

with a sensitiviy analysis approacto determinghe potential or maximum amount of bacteria
reduction that could be achieved per management strategy. The sensitivity analysis approach is
derived by evaluating the effect a management strategy has on ambient watervwheitg
pollutant source is nearly or completely eliminated. Using this information, stakeholders were
able to more effectively set implementation levels for individual management strategies. Despite
the inherent scientific uncertainty associated witdpating fate and transpt of bacteria loads

in creeksusing SWAT, the DSS, and sensitivity analysis it was possible to show that geographic
targeting of management strategies would have a substantial benefit on water quality by reducing
instream bacteai loadqFigure ES2).
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Two key management strategies quickly became apparent as most effective ttiering
stakeholder input process; Q)iff swallow nest deterrents unded{10 bridges an®) urban
waterfowl managemerat River Road Park in Boern&Comhbned, these two strategies had the
largest impact on ambient water qualityherefore, the recommendation by stakeholders is to
prioritize these projectsHowever, to holistically address all sources identified within the
watershedeverystakeholder recamended management strategll be implementediccording

to the project schedul@ableES-2).

WPPs often recommend a variety of complex management strategies that must be implemented
simultaneously on large spatial and temporal scales. Many indisjdaggncies, organizations

and municipalities must be involved to carry out these strategies in order to achieve water quality
improvements overtime.To assist with the implementation process; local, state and federal
technical and financial resources weadentified to support individuals or organizations with

their effors. A local Watershed Coordinator will be the primary point of contact and liaison for
anyentity seeking technical or financial assistance to implement strategies outlined in the WPP.

To successfully improve conditions throughout the watershed many existing activities, practices
and behaviorsvill need to change or be improved upon. To accomplishrdsglents, tourists,

land managers and local decision makers need to be maded\sativities that can both harm

and protect local waterwayStakeholders established education and outreach as a top priority
early in the planning processd developeda topical Work Group tepecifically address the
subject. Many forms of outreach we used to enhance public understanding isfftoject and
encourage local stakeholdearticipation in selecting, designing amdplementing management
strategies A variety of events, workshops, trainings and literature resources were used to help
crede awareness for methods used to redwamteria loadsvithin the watershedThe continued

use of education and outreach will be an essential tool in improving current and future water
guality conditions within UCC.

In summary, vater quality monitoring da andSWAT modelingresultsused by stakeholders to
evaluate existing and future water quality conditions in W&C Watershed suggest that the
spatial extent and severity of the bacteria impairment can be effectively targeted and mitigated
through an adative watershedbased approach to implementatioA. full-time Watershed
Coordinator willwork to sustain the Partnership, initiate implementation effgnissue funding
sourcesand technical resource®versee water quality monitoring efforts to evaluéte
effectiveness of management strategiedconduct outreach and education programsughout

the watershed.
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Table ES-2. Implementatiorschedule an@ssociateatosts formanagementtrategies

Number Implemented
Management Responsible . T —
Measure Party Unit Cost 'I;:otal
ost
1-3 4-6 7-10
Wildlife
Cliff Swallow City of Boerne | $223,000 for desigr $223.000
Nest Deterrents TXDOT and installation 1 7 Yo '
Urban Waterfowl COB Year 1: $3,459 | Relocate Mr;acl)r[;tgltn Mpacl)r;)tgltn $32 475
Management Year 210: $3,224/yr] 200+ 100 +£ | 100 +£
Feral Hog Managemen| USDA
County Trapper TWDMS $50,000/yr. 3 2 7 $250,000
TX AgriLife
Feral Hog TWDS $5,000/yr. 3 2 $25,000
| Landowners
Feral Hog Managemen) . . - wildiife 2000 1 1 v $10,000
Trapping Supplies . 2014 and 2018
Services
Feral Hog Managemen|
Feeder Exclusions Landowners $244 per feeder 50 Y %) $12,200
$55,100/year for
planning, permits,
Deer Management Landowners hunting, trapping 3 3 4 551,000
to Reduce pop by
4,265 over 10 yrs.
Agricult ure
Conservation Plans Latmsloninens, i peracre e 1100 ac| 1100ac s $15,400
Ranchers planning assistance
Urban / Residential
3 Installs in year 1 a
Pet Waste $300 per unit
B 7
Management co $100 annual o o o SBI0
maintenance/ unit,
Kendall County & .
OSSF Strategies: COB to identify anl. replace 5
. . failing systems in
Evaluations, and facilitate cach subwatershed
Documentation, repairs or (150 total) 25 50 75 $1.5 million
Replace, Repair replacement. .
Failing Systems Property owners Approximately
S perty $10,000 perinit
will finance.
WWTRC Construction COB $28 Million 1 Y% 7 $28 Million
WWTRC Sewer Pipeling coB $3.5 Million 1 1 1 [$3.5 Million
Installations
HHW Collection COB, Kendall Cq $15,000 1 1 Yy $30,000
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Figure ES-2. SWAT modeling results for exieg and future simulatedaterquality conditions

for E. coliin the upper (Reach 8), middle (Reach 17) and lower (Reach 21) portions of the UCC
Watershed
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Chapter 1. Introduction and Watershed Characteristics

WatershedProtectionPlans (WPP) are begndevelopedn Texasas a nofregulatory method to
address local water quality impairments. The Upper Cibolo Creek (UCC) WPP provide
guidance in reducing nonpoint sources of bacteria within the watershed in order to meet state
water quality standards whisimultaneously and proactively addressing nutrient concerns. The
UCC WPP was developed by local stakeholders who have an interest in seeing waters
throughout the watershed flow clean and clear

Project History

In 2006 the Texas Commission on EnvirontaérQuality (TCEQ) conducted a Waste Load
Evaluation (WLE) on UCC i n o rVdastewatdrToecatraente nd t |
Facility (WWTF) discharge permit. During sample site selection for the WLE, TCEQ staff was
surprised to find an area with suclolegical, hydrological and geological significance. The area

along Cibolo Creek within the Cibolo Nature Center and the Cibolo Preserve is composed of
diverse habitats where the creek contains long open runs, deep shaded pools, riffles, springs,
groundwate r echarge features and exposed fossil b
surface. TCEQ staff realized this stretch of Cibolo Creek was unique.

While conducting the WLE, TCEQ staff noticed the beginning stages of a large residential
developnent planned for 600 homes on the property adjacent to the Cibolo Preserve. In August
2006 TCEQ conducted aAquatic Life Monitoring (ALM) survey to determine the overall
health of the creeland obtain base line data before major aspects of the construmtigan.

Initial findings indicated borderline exceptional levels of aquatic life use. A secondstibhéy

was conducted in June 2008 and produced similar results

In 1999, UCC (Segment 1908) upstream of the confluence with Balcones Creek near Boerne,
Texas was listed on thieexas Water Quality Inventory and 303(d) lagimpaired waterbodies

for depressed dissolved oxygen (DO) and elevated levels of fecal coliform bacteria. Frem 2000
2004, UCC was only listed for depressed DO and in ZIlB UCC wadlisted only for
bacteria. Screening level ddta nutrientscollected during the 2008 assessment also indicate a
concern fororthophosphoruand ammoniaThe 2010 Texas Integrated Report for Clean Water
Act Sections 305(b) and 303(¢IR, formerly theTexas Water Quality Inventorponce again
indicatal a bacteria impairment in the ppr portionof UCC and nutrient concerns in the lower
portion of the creekAs a result of TCEQ#§ndings, coupled with trends in land use chpaand

a history of local wate quality impairments, the City of Boermweith help and encouragement
from the Cibolo Nature Centeaippliedfor and was awarded a Clean Water Act Section 319(h)
grant to develop a WPP for the UGatershed

Purpose

The UCChas a history of elevated bactelevels that exceed state standards set for safe contact
recreation. This voluntary, nonregulatory WPPhas beendeveloped by stakeholders to
holistically address local water quality concerns.
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The primary goal of the plan is to recommend managenteaiegies that can be implemented
throughout the watershed to reddteoli bacteriaevelswithin UCC and its tributaries.
Management strategies aimed at reducing bacteria loadsimvilltaneouslyrovide a reduction
in nutrientconcentrations throughothe watershed.

Nine Elements of a Watershed Plan

The U.S. Environmental Protection Agency (EPA) has identified nine key elements that are
critical for achieving improvements in water qualfsee AppendiXC). The EPA requires that
these nine elementsebaddressed in watershed plans funded with Clean Wate{CARA)
Section 319 funds. The UCC WPP was created usinéptloaving elements as a guide belp
restore and protetdcal water quaty:

a) ldentify causes and sources of pollution that needbeocontrolled to achieve load
reductions described in (b)

b) Estimate of load reductions expected from management strategies

c) Description of management strategies

d) Estimate of technical and financial assistance needed to implement the plan

e) Information anceducaion component used to enhance public understanding of the plan

f) Schedule for implementation of management strategies

g) Description of interim, management milestones for determining whether management
strategies are being implemented

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

i) Water quality monitoring component to evaluate effectiveness of implementation
measured against the criteria described in (h).

The Watershed Approach

A watershed or catchmen is a topographically defined area in which all sources of water,
including lakes, rivers, streams, and wetlands, as well as ground water, drain to a quimon

All land use activities that occur within a watershed have an impact on downstream water
quality. Watershed management focuses on these activities and the linkages between uplands
and downstream areas. In esseMI®Ps address both point source and nonpoint sources of
water pollution.

Point source pollutiomcludes any pollution that mdye traced back to a single source or point

of origin. Point sourceare often associated with industry and municipalitgch are required

to maintain discharggermits under the National Pollutant Discharge Elimination System
(NPDES) Examples of poinsource pollution include pipes, drains or ditches that discharge
water from factories o0WWTFs. Nonpoint source pollution (NPS$pnsists of contaminants that

are carried off the land by stormwatieom many diffuse sourcesNPS pollutants are often
asseiated with land use activities such as cultivated agriculture, livestock grazing, forestry
practicessmallconstructioractivities urban areas araity streets.
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Watersheds are becoming a common unit by which conservation strategies and natura resourc
management decisions are based. Watershed management actions and activities are employed in
preventative strategies aimed at preserving existing sustainable land use practices or in
restorative strategies designed to overcome identified problems oreresinditions to a

desirable levelvh er e fidesirabl eo i s defined (Brookskebt h en
al. 2003). The UCC WPP takes a holistic approach in addressing management strategies
throughout the watershed and focuses on both pweaetnd restorative methods that will

maintain and ultimately improve local water quality.

Benefitsof the Watershed Approach

Watersheds are not defined by social or political boundaries. In order to improve water quality
within specific waterbodies poteal sources of pollution, regardless of jurisdictions, city limits

or county lines must be taken into smleration. It is important to take a holistic approach in
identifying these sources and ensure the views of local citizens, special interest groups,
businesses and governing bodies are represented in the watershed planning process. By utilizing
the watershed approactakeholdersvho represent anyone who lives works or plays within the
watershed can work together to understand why water quality egpnsbkexist and develop
management strategies that will improve conditions. THeC Watershed Partnership
(APartnershipo) was formed to promote stakeh
backgrounds and ideals.

Stakeholders in the Upper Cibolo Creek Watershed Partnership

Stakeholder Designated Goals

Early in the planning process stakeholders developed goals for the WPP that (atlade
minimum) meeting the appropriate water quality stadd established forsafe contact
recreation.Stakeholders were also encouraged to proactively addmggsollutants thamight
threaten or impair the physical, chemical, biologicalkcologicalintegrity and the designated
uses oflUCC and its watershedStakeholdes determined thatvater quality goalsutlined in the

WPP (pg. 11) would ensure that UCC meets all state water quality standards associated with its
designation focontact recreation.
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Stakeholder Group Structure

Stakeholders ha& an opportaity to contribute ideas, opinions, and concerns regarding
management strategies to address water qualitgditbmms. All stakeholders involved in the
planning process wilbarticipate as part dhe Watershed Partnerstgpucture The Watershed
Partneship includes five opportunities for participation with the following roles and
responsibilities.

| WPP Federal Sponsor U.S. EPA |

+

WPP State Sponsor
TCEQ

Upper Cibolo Creek
Watershed Partnership

X 3 h

. Technical
Steering ' ' Watershed .
Committee Stakeholders Ag\::)s:pry

M < '

| Work Groups/Focus Groups |

Figure 1-1. Stakeholder Group Structure for the UCC Watershed Partnership

1 Watershed Stakeholders Stakeholders participate ipublic meetings and contrilbe
information and ideas to be considered for the plan.

i Steering CommitteeThe Steering Committe@as developed to act as the decision making
body within the partnershipindividuals who serve on the Steering Committee reflect the
diversity of interestand viewpointswithin the UCC Watershed The overall goal of the
Steering Committee is to develop and implement a WPP that will provide sustainable and
cost effective resultowards achieving water quality standards

1 Work GroupsWork groupswereformed to address specific topics identified/assigned by the
Steering Committee based upon information gathered duralglsdlder Meetings. Work
Groupdiscussons provided the foundation for management strategies recommended in the
WPP. The following topicaWwork groups were formed by stakeholders:

- Education and Outreach

- Water Quality and NPS Pollution

- Riparian Habitat

- Surface Water and Groundwater Interaction
- Water Quality and Changes in Land Use
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AFocus GroupsFocus groups wererganized to provide spedifinformationon the
implementation of management strategies useddocebacteria loads throughout the
watershed.Focus groupsvere composed of individuals who would likely implement
management strategies recommended in the WPP. Focus playgd akey role in tle
water quality modeling process. The following focus groups were formed by stakeholders:

- Urban Residents

- Rural Residents

- Ranching

- Local Businesses
- Local Government
- Non-Profits

1 Technical Advisory GroupA Technical Advisory Group consisgnof county, state and
federalnatural resource agencipsovided guidance to the Steering Committee andriV
Groups when needed.

Watershed Characteristics

Stream SegmentDescription

Segment 1908 of UCG divided intothreesubsegmentssubsegment 190801 extends from

the confluence with Balcones Creek to approximately 2 snipstream of Hwy 87 in Boerne,
subsegment 1908 02 begins approximately 2 miles upstream of Hwy 87 and extgnds to
upstream of Champee Spriagd subsegment1908_03begins &the confluence of Balcones
Creek andends 43 miles downstream near the city of ScheBegments are defined by the
TCEQ for the purpose of assessing waterbodies inirttegrated Reporfor meeting state
standards. This WPP focuses onsubsegmentsO1l ard 02 of UCC (Figure 1-2) from its
confluence with Balcones Creek near the Kendall and Comal county line upstream to its source
springs west of Boerne.

Watershed Characteristics

Cibolo Creek is a unique water body within the San Antonio River Basin thk¢srits way

across 100 miles of south central Texas. Originating in the hills west of Boerne in southern
Kendall County, Upper Cibolo Creek is a spring fed stream that flows for 23 miles before it
returns underground to recharge the Trinity Aquifer. e €ibolo continues along its journey

to the San Antonio River, long stretches of the Middle Cibolo remain dry throughout the year.
However, once the creek reaches eastern Bexar County, the Lower Cibolo once again resumes its
perennial nature and is anprtant tributary within the rivdoasin

The UCC watershed, from the headwaters to its confluence with Balcones Creek has a catchment
area of 76.9 nfi (49,209.6 acres). Champee and Brown Spring collectively form the headwaters
of UCC and flows are supplemented liyree spring fed tributaries (Ranger, Frederick and
Menger Creeks).
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On average, the City of Boerne W\W Tischarge®ver 700,000 gallons per day into the creek
which greatly supplements flows in the lower reaches of theerstad, especially during
drought conditionsUCC is subjecto large variations in flow due to shallow soitgoundwater
recharge featureand surface flowthatare highly influenced by stormwater runoff.

— - = = == N o SN

A Photo Credit:John Hallowell
Aerial viewsof the Resort at Tapatio Springs ardbwntown Boerne located
within the UCC Watershed.

Figure 1-2. Upper Cibolo Creek Watershed located in soutlendall County, Texas
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