Lake Granbury
Watershed Protection Plan

1.0 INTRODUCTION

The Lake Granbury WPP aims to improve and protetemnquality within Lake Granbury and
restore areas of the lake impacted by nonpointceobacterial pollution. The plan will include
an assessment of the sources of bacteria polluiommplementation strategy to reduce and/or
eliminate NPS inputs into the lake and an educaimategy for the community.

1.1 WATER QUALITY GOALS

The natural beauty and proximity to major populatiweas result in Lake Granbury serving as a
major recreational resource in the region. Recoggizhat some areas of the lake have
historically exhibited consistently higher bactec@ncentrations than other areas (Table 1), and
recognizing that concentrations are typically beltve state recreational standards of 126
MPN/100mL, the stakeholders decided to establisieva bacteria concentration goal for Lake
Granbury. The expectation is that the goal is npdective than the state standards, thereby
providing increased water quality protection andreational safety. The state recreational
standard is determined at an acceptable gastrdentate of 8 illnesses per 1000 swimmers
(EPA, 1986). The stakeholder goal of 53 MPN/100mlould reduce the acceptable
gastroenteritis rate between 4 and 5 illnessedP@d swimmers. The goal is anticipated to be
protective for current conditions and is also ideth as a preventative measure to ensure
exceptionally protective conditions into the future

The long-term goal for bacteria levels in Lake Gnany, as determined by the stakeholders, is to
maintain the geometric mean Bf coli concentrations in all parts of the lake, includmgn-
made canals, at or below 53 MPN/100mL (StakehdBisal). This benchmark was set based on
the 7%" percentile of allE. coli data collected on compliant Lake Granbury covesfi2002
through 2007. The goal is anticipated to be sudfidy flexible that all areas of the lake can be
expected to become compliant; concentrations Idhan the goal are exhibited in cove/canals
areas that do not have the same pollutant soufedse( 1).

1.2 PURPOSE OF THE WATERSHED PROTECTION PLAN

A Watershed Protection Plan (WPP) is a plan dewsldpy local stakeholders to restore and/or
protect water quality and designated uses of anaady through voluntary, non-regulatory
water resource management and through local reggaand ordinances. Public participation is
critical throughout plan development and implemiota as ultimate success of any WPP
depends on stewardship of the land and water ressupy local landowners, business and
residents of the watershed. The Lake Granbury WRREnes a strategy and identifies
opportunities for widespread participation of stakdeers across the watershed to work together
and as individuals to implement voluntary practieesl programs that restore and protect the
quality of water in Lake Granbury.

The purpose of the Lake Granbury WPP is to redamtebial impairments in all parts of Lake

Granbury that do not meet State water quality stedsl or the stakeholder goal. The main
strategy to achieve the goal is by developing @ogr to aid in watershed clean-up to reduce
bacteria loadings. The WPP has identified aredsaké Granbury that are not currently meeting
State standards and the Stakeholder Goal andasget these areas with local programs. The
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programs identified in the WPP will be administei@d a local level by the Lake Granbury
Watershed Protection Plan Stakeholders Committ&A\PPSC) with continued citizen input
and involvement facilitated by a Watershed CoorinaThe plan has goals and implementation
strategies set up to bring all parts of Lake Graylmio compliance with State standards and the
Stakeholder Goal.

The ultimate purpose of the WPP is to restore aathtain the environmental integrity of Lake
Granbury. It is the Stakeholders Group’s ambitimprotect not only the water and land, but to
provide protection for fish, wildlife and all livqnorganisms in the Lake Granbury watershed.

Table 1.E. coli Bacteria concentration (MPN/100mL) by area, througp May 2010

% %
Geometric % Samples| Samples
E. coli Range Mean Samples| Above | Above

Area (MPN/100mL)|(MPN/100mL)|Above 53 126 394
Lake Granbury at Dam 1-326 2 2% 2% 09
Lake Granbury at 51 1-2400 5 8% 7% 29
Lake Granbury at Business 377 1 - 140( 6 7% 4% %)
Port Ridglea East 1->2420 73 58% 31% 10%
Indian Harbor 1->2420 71 55% 29% 11%
Oak Trail Shores 1->2420 70 509 34% 17%
Sky Harbor 1-24000 63 50% 29% 14%
Blue Water Shores 1->2420 37 36% 23% 9%
Rolling Hills Shores 1->2420 27 35% 249 13%
Nassau Bay 1-921 27 36% 16% 3%
Holiday Estates 1->2420 25 329 17% 29
Port Ridglea West 1-1120 26 289 14% 5%
Lambert Branch 1-1600 22 29% 11% 49
Mallard Pointe 1-410 9 16% 11% 2%
\Waters Edge 1-1986 17 22% 10% 39
Arrowhead Shores 1-1733 14 19% 89 5%
Ports O' Call 1-170 9 10% 2% 0%
Canyon Creek Cove 1-2400 8 9% 59 6%
Rough Creek Cove 1-249 8 9% 4% 09
Long Creek 10 - 24000 156 43% 25%
\Walnut Creek 7 - >2400 124 48% 20%
Strouds Creek 8 - >2400 105 34% 20%
Rucker Creek 5-6100 100 369 23%
Robinson Creek 4 ->2400 76 30% 16%
Brazos River at Lake Coun
Acres 1-8665 28 25% 20%

1.3 ELEMENTS OF THE WATERSHED PROTECTION PLAN

The Lake Granbury WPP is produced under the auspitéhe U. S. Environmental Protection
Agency (EPA). To promote watershed based planrtimg, EPA has outlined nine elements
necessary to successful establishment of a WPPRhanidake Granbury WPP addresses each of
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these elements. The following steps provide a tat@for creation, implementation and review
of watershed protection efforts. While the composiand strategy of watershed plans vary, the
basic elements of any plan should include:

Identification of Causes and Sources of Impairment

Expected Load Reductions from Management Measures

Proposed Management Measures

Technical and Financial Assistance Needs

Information, Education and Public Participation Gament

Schedule for Implementing Management Measures

Interim Milestones for Progress in Implementation

Criteria for Determining Pollutant Load Reductiarsd Water Quality Improvement

Load Reduction and Water Quality Monitoring Compane

©CoNo~wWNE

1.4 UPDATES AND REVISIONS

The Lake Granbury WPP is a “living document,” whican be updated and revised as new
information emerges, implementation practices areiqto place and as stakeholders reflect on
accomplishments and forge ahead into the futurbe Water quality of Lake Granbury will
improve with each individual's effort. This plaras been written to aid the development of
water quality and community support. Short andgigrm benefits will come from the
implementation of the strategies laid out in tregwment.

1.5 SUMMARY OF EXISTING WATER QUALITY CONDITIONS

Since completion of the DeCordova Bend Dam in 1868 resulted in the impoundment of
Lake Granbury, numerous water quality parametenge Haeen monitored for purposes of
assessing water quality conditions within the la€enditions are assessed against protective
criteria for designated uses that include publitewaupply, contact recreation and High aquatic
life use. Lake Granbury is identified by TCEQ adevajuality segment 1205. The lake is fully
supporting of all uses currently assessed (TCEQ R€4.0 Texas Integrated Report).

To assess current conditions and historical treadiata evaluation report was developed as part
of this WPP process (EC 2007). Elevated bactemeeaatrations in the main body of the lake do
not occur regularly nor are periods of high concdidn persistent. Background levels of
bacteria in the main body of Lake Granbury are thas 10 MPN per 100 mL (EC 2007). The
main contributors of bacteria for the Lake GranbWstershed (sub-watershed areas as analyzed
in Figure 21) are livestock (primarily cattle), O&S(failing septic tanks), feral hogs, and pets
(Table 2); however, low bacteria levels exhibitedrionitoring data within the large, main body
of the lake do not indicate significant watershedeabacteria problems.

Historically, local stakeholders expressed concexpsut bacteria levels not within the main
body of the lake but within canals. The BRA begalarge-scale canals monitoring project in
2002 involving more than 50 sampling locations nmmeid monthly. The data developed
through this effort are invaluable in identifyingoplem areas and problem conditions. Analysis
indicates elevated levels of bacteria are founchamy of the coves of Lake Granbury; levels are
elevated compared to the bacteria in the lake suledevated related to the state water quality
standard of 126 MPN/100mL (Table 1). This WPP mbje®as initiated to investigate and

—

6]



Lake Granbury
Watershed Protection Plan

develop appropriate goals to address these conslitidignificant additional detail on location-
specific bacteria assessment and on improvemeategtes are provided in this WPP document.
Generally, the main contributor of bacteria witbove areas can be attributed to malfunctioning
OSSFs (Table 3); however, each localized cove dgainarea exhibits unique characteristics
where cattle and pets are also significant potesdiarces.

Table 2. Total Lake Granbury watershed daily potenial bacteria loading by source

Total Potential
Load for Entire
Watershed
Source (trillions cfu/day)
Cattle 1,936
OSSF 41
Feral hogs 31
Pets 9
Deer 0.190
WWTP 0.026

Table 3. Relative potential bacteria load contribuions within selected priority areas (% by source pearea)

Subdivision SepticLd PetLd CattleLd DeerLd FeralHog sLd
Sky Harbor 12.5% 3.9% 81.8% - 1.8%
Rolling Hills

Shores 61.8% 0.2% 37.9% 0.2% -
Waters Edge - 99.9% - - -

Blue Water

Shores 62.9% 37.1% - - -

Port Ridglea East 99.8% 0.2% - - -
Indian Harbor 99.7% 0.3% - - -
Nassau Bay Il 98.2% 1.8% - - -

Oak Trail Shores 54.1% 45.9% - - -

Results of the data evaluation also indicate thatet is an increasing trend in nutrients in the
main body of Lake Granbury (EC 2007). Decreasimgds in overall DO concentrations,
daytime DO increases from photosynthesis, decrgasands in secchi depth and increasing
trends in chlorophylk concentrations were also observed in the initebdeview (EC 2007).
The evaluation included data through 2006 (EC 20G¥)consider recent high and low flow
periods, more recent data should be incorporatedtive trend analysis. These trends are not
addressed within this WPP process which focuseg amlbacteria. However, it is hoped that
addressing bacteria nonpoint sources will alsolresureduction of nonpoint source nutrient
loading to the lake.

1.6 PREVIOUS WATER QUALITY EFFORTS

In 1993, a cooperative study between the Texas MZmmission, the Brazos River Authority
(BRA) and the Hood County Health Unit first idergd an increase in fecal coliform levels in
the lake. Thedn-site Wastewater Treatment Units at Lake Grankamng the Possible Impact
Upon the Water Quality of the Lake Studgntified the most notable area of concern tinkibe
coves.
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In 1995, a study titleurvey of Conditions and Impact of Septic Tanku®iolh on the Water
Quality in Lake Granburyndicated that the soils in which septic tanksiastalled around Lake
Granbury are generally not well-suited for sepéinkis and absorption fields. Another finding
was that almost all on-site systems around theilattade absorption fields that do not provide a
capacity that would comply with current State créte

The combination of previous studies indicate a eomdor water quality from on-site sewage
systems in addition to forecasts for Hood Countygytation to increase from its current level of
about 42,000 persons to more than 78,000 persotisebyear 2030. With this information in
mind, the development of a feasibility study tonigria regional sewage system to Hood County
and eliminate the on-site sewage facilities wasmetad in 2000. Thélood County Regional
Sewerage System Feasibility Studgs a cooperative effort between the BRA and tobedH
County Intergovernmental Coalition. The capitadtsdfor this regional wastewater facility were
estimated to be approximately $149.9 million withnaal operation and maintenance costs
estimated to be approximately $16.23 million.

In 2001, the 77 Texas Legislature formed the Lake Granbury Waterbvement District. The
new district encompassed all of Hood County and gr@nted powers to collect, transport,
process, dispose of and control all domestic, idusand communal wastes. The formation of
the district, which would have taxing authority, svaubject to a confirmation election. The
confirmation election was held in May 2002, but th&trict failed to be confirmed by the voters
of Hood County. Post-election polling revealed taters felt that the taxes to fund the district
and regional wastewater system would be too hilgh;sicope of the district was too large, it
covered the entire county, not just the lakesid@mroanities; and that there was not sufficient
data documenting water quality concerns in the Isangustify the expenditure.

In response to stakeholder concerns, the BRA bagkmnge-scale monitoring initiative in the
canals of Lake Granbury to assess the water qualitiie coves. Beginning in May 2002, the
Authority began collecting water quality samples @ammonthly basis at more than 50 cove
locations. Some of the locations showed no eleivatcentrations oE. coli and were later
discontinued. Some locations were added afteraa @& monitoring as new information was
acquired on possible source locations. The datargéed from this effort indicate that many of
the canals on Lake Granbury are impacted by eld\teoli concentrations and declining water
guality in Lake Granbury has begun to negativefgafthe use of the lake. Lake Granbury is
the lifeblood of Hood County, with the majority thfe county’s communities rely on the lake for
drinking water, irrigation, industry and recreatiomhe economy in Hood County is closely tied
to Lake Granbury, and the environmental conditidntte lake is crucial to the county’s
residents.

Recognizing the high potential for development acbuhe lake and resulting potential for
impact on water quality, two independent studieseveponsored in 2007-2008 by BRA and the
City of Granbury to identify appropriate developrheguidelines for residential canal
subdivisions. At the time the BRA began comprehansvater quality monitoring of many of
the canal systems in 2002, the BRA’s Board of Doex(BOD) placed a moratorium on new
canal construction to assess the impact of canalsvater quality and the Authority’s water
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resource. The City of Granbury expressed conceat fllacing a moratorium on canal
development for the duration of the WPP would bigkental to the economic development of
the City and surrounding area. In March 2007, tHeABbegan a study to determine the
feasibility of future canal systems on Lake Granband to develop engineering specification
standards for future canal systems. The study camosed in April 2007 and concluded in July
2008 with the creation of minimum of canal develgpmstandards. A resolution to adopt the
canal design standards was approved by the Bodbidr@dtors of the Brazos River Authority on
July 28, 2008. Concurrently, a City of Granburyt{Cstudy found conclusions similar to BRA’s
findings. The City amended their subdivision rulesegulate canal development that are in-line
with the canal design standards approved by the’8B®D. Subsequently, the BOD lifted the
moratorium on canal developments within the Ciy®J in January of 20009.

As a result of these studies and increased awa@mesinvolvement in the WPP, Hood County
enacted subdivision development ordinances thanhpt® improved water quality in the lake.
For development projects within 1 mile of the laltes county now requires a minimum lot size
of 3 acres if waste water treatment will be prodidesing on-site treatment facilities (septic
systems). This county ordinance has led to anraxati some areas by the City of Granbury to
allow for installation of waste water collectiondatreatment near the lake, which is consistent
with one of the primary stakeholder goals.
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