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Introductions
•Name 

•Representation (Agency, 
Landowner, Etc.) 
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Big Elm Creek Watershed 

• Agenda & recap last 
meeting

• Background on Water 
Quality - recap

• Approaches to Address 
Water Quality - recap

• Big Elm Creek Watershed 
and Water Quality

• Stakeholder Structure 
and Decision-Making -
recap

• Example Watershed 
Protection Plan

• Next Steps 
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Texas Surface Water Quality Standards Review 

Designated Use Criteria Parameter

Primary Contact 
Recreation

126 MPN/100 mL (FW)
35 MPN/100 mL (Marine)

E. coli Bacteria (FW)
Enterococci (Marine)

Secondary Contact 
Recreation 1

630 MPN/100 mL (FW)
175 MPN/100 mL (Marine)

E. coli Bacteria (FW)
Enterococci (Marine)

High Aquatic Life Use 5.0 mg/L Average
3.0 mg/L Minimum

Dissolved Oxygen

General Use 6.5 – 9.0 pH

Where do they come from?

Some Examples:

Sources of E.coli Bacteria?
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Approaches to Address Water Quality - General approach used today

Conduct RUAA

No

Step 1: Is 
site used 

for 
swimming?

Step 2: Is 
data 

sufficient?

Yes

Conduct Monitoring

No

Yes
Step 3: 

TMDL-IP 
and/or 
WPP?

Develop TMDL-IP

Develop 
WPP

Swimming 
confirmed?

No

Change Stds
& Delist 

Yes

Go to Step 2

Impairment 
confirmed?

Delist 

No

Yes
Go to Step 3

Reliant on 
stakeholder input & 

support
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Watershed-Based Plans Across Texas
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EXAMPLE 
LOCAL 

WATERSHED 
PROTECTION 

PLANS
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Example 
Watershed 

Based Plan •Lavaca River 
Watershed 
Protection Plan

–Problems: 
Excessive 
bacteria, low 
dissolved 
oxygen
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Chapter 1 – Introduction to 
Watershed Management

- Watersheds and Water Quality
- The Watershed Approach 
- Watershed Protection Plan 
- Adaptive Management 
- Education and Outreach
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Chapter 2 – Watershed 
Description

- Watershed Description
- Soils and Topography
- Land Use and Management 
- Climate 
- Demographics 
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Chapter 3 – Water 
Quality

- Introduction 
- Bacteria
- RUAA 
- Dissolved 
Oxygen
- UAA 
- Nutrients 
- Flow
- Potential Sources 
of Water Quality 
Issues 
- Water Quality 
Summary
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Chapter 4 –
Pollutant Source 
Assessment

- Introduction 
- Load Duration 
Curves 
- Pollutant Source 
Load Estimates 
- Load Reduction 
Summary
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Chapter 5 –
Watershed 
Protection Plan 
Implementation 
Strategies

- Introduction 
- Management 
Measures 
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Chapter 6 – Education and 
Outreach 

- Watershed Coordinator
- Public Meetings
- Future Stakeholder 
Engagement 
- Education Programs 
(Extension programs) 
- Public Meetings
- Newsletters and News 
Releases
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Chapter 7 –
Resources to 
Implement the WPP

- Introduction 
- Technical Assistance 
- Financial Sources
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Chapter 8 – Measuring 
Success
- Introduction 
- Water Quality Targets
- Additional Data 
Collection Needs
- Data Review
- Interim Measurable 
Milestones
- Adaptive Management 



2/6/2018

17

Appendix A –
Potential Load 
Reductions

Appendix B –
Load 
Reduction 
Calculations

Appendix C –
Elements of 
Successful 
Watershed 
Protection 
Plans (9 
elements) 
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STAKEHOLDER 
DRIVEN 
PROCESS

Allen Berthold, Ed Rhodes - Texas Water Resources Institute
February 19, 2019
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Last Meeting

Possible Stakeholder Organization  Frameworks

Coordination 
Committee

Stakeholder 
Group

Option 1

Option 2

Coordination 
Committee

Workgroups

Stakeholder 
Group

Option 3

Option 4

Stakeholder 
Group Workgroups

Stakeholder Group
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Committee Members – If Needed

• Local property owner

• County Extension Agent

• County Health Inspector

• County Judge or Commissioner

• Soil and Water Conservation District Board Member

• Subdivision or Homeowners Association Member

• TPWD

• USDA – NRCS

• Texas Sea Grant

• TSSWCB

• River Authority

• Others?
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Possible Work Groups – If Needed

• Work Groups Used in Other Watersheds
– Agriculture

– Education & Outreach

– Habitat

– Septic Systems

– Ordinance & Planning

– Science & Monitoring

– Urban Stormwater

– Wastewater Infrastructure

– Wildlife

• Work Groups to Consider for Big Elm Creek
– Agriculture

– Wildlife

– Septic
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Possible Decision Making Processes – Last Meeting

• Formal –
– Established bylaws that govern 

the actions of the committee

– Adhere to Open Meeting Act 
Requirements

• Informal –
– Develop a set of ground rules 

that will be used to govern the 
group

– Committee members approve 
ground rules and their use

• Consensus Based in Public 
Meetings
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BIG ELM 
CREEK 
WATERSHED 
AND WATER 
QUALITY

Allen Berthold, Ed Rhodes - Texas Water Resources Institute
February 19, 2019
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Water Quality 
Standards

• Primary Contact Recreation:

• 126 MPN/100 mL E. coli
bacteria

• Equates to an estimated risk of 
36 per 1,000 individuals 
engaged in contact recreation 
(swimming, diving, and other 
activities with increased risk of 
water ingestion) contracting a 
gastrointestinal illness 1

1 EPA Office of Water. 2012. Recreational Water Quality Criteria. URL: 
https://www.epa.gov/sites/production/files/2015-10/documents/rwqc2012.pdf
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Big Elm Creek

• Indicator Bacteria

• Listed on 303(d) list since 2010

• Sept 2004 - Jan 2015 (TCEQ) Data = 
152.05 MPN/100mL

• Dec 2005 – Nov 2012 Assessment Period 
= 135.88 MPN/100mL

• Dec 2015 – Feb 2018 (TWRI) Data = 
144.09 MPN/100mL

TCEQ. 2011. 2010 Texas Integrated Report of Surface Water Quality for 
Clean Water Act Sections 305(b) and 303(d) . URL: 
https://www.tceq.texas.gov/waterquality/assessment/10twqi
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Big Elm Creek

• Indicator Bacteria

• Listed on 303(d) list since 2010

• Sept 2004 - Jan 2015 (TCEQ) Data = 
152.05 MPN/100mL

• Dec 2005 – Nov 2012 Assessment Period 
= 135.88 MPN/100mL

• Dec 2015 – Feb 2018 (TWRI) Data = 
144.09 MPN/100mL

TCEQ. 2011. 2010 Texas Integrated Report of Surface Water Quality for 
Clean Water Act Sections 305(b) and 303(d) . URL: 
https://www.tceq.texas.gov/waterquality/assessment/10twqi
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Recap
•Big Elm Creek is impaired 
due to elevated indicator 
bacteria. Recent sampling 
by TWRI verified likelihood 
of this impairment.


