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Background

• Watershed’s two bayous, the East 
and West Forks, listed as 
impaired since 2014 and 2006

• 2012 development of a 
stakeholder-led Watershed 
Protection Plan (WPP)

• WPPs stakeholder approved in 

2016

• Improve and protect water 
resources of Double Bayou 

• Nonpoint source pollutants 
in partnership with 
stakeholders



Introduction

• First implementation focused project after 
the established WPP

• Improve NPS water quality
• Started August 2018

Main Objectives:
• Facilitate ongoing stakeholder participation 

in the Watershed Partnership
• Outreach and education activities
• Surface water quality monitoring and 

analysis
• Progress of implementation projects toward 

achieving milestones established in the WPP



Water Quality Monitoring

• Characterize NPS water quality with 
emphasis on Fecal Indicator Bacteria

• 70 samples (60 routine and 10 targeted)

• 24-month monitoring period (January 
2020-January 2022)

5 stations:
• 2 West Fork
• 2 East Fork
• 1 Anahuac Ditch (WWTF outfall 

monitoring station)



West Fork – Blue, East Fork – Purple, Anahuac Ditch – Yellow

Dissolved Oxygen

Anahuac Ditch (nontidal) – 1 sample below 
screening level (4 mg/L)

West Fork (tidal) - greatest number of 
samples below the screening level (5 mg/L)



West Fork – Blue, East Fork – Purple, Anahuac Ditch – Yellow

Nutrients - Phosphorus

Anahuac Ditch (nontidal) – highest 
phosphorous concentrations and all the 
samples exceeded the phosphorous 
screening level for nontidal streams of 
0.69 mg/L

All phosphorous exceedances 
(concentrations above 0.66 mg/L) for the 
West Fork (tidal) were from samples 
collected at the West Fork Upper station.



Nutrients - Nitrate
West Fork – Blue, East Fork – Purple, Anahuac Ditch – Yellow
Nitrate (circles), Total Nitrate (triangles)

Anahuac Ditch (nontidal) – highest nitrate 
concentrations and 93% of the samples 
exceeded 1.95 mg/L

All nitrate exceedances (concentrations 
above 1.10 mg/L) for the West Fork (tidal) 
were from samples collected at the West 
Fork Upper station.



Fecal Indicator Bacteria

Tidal enterococci concentrations

• Indicator of water quality for public contact 
recreation 

• Increased FIB related to higher possible exposure to 
pathogens

• Two FIB based on type of waterbody:
• E. coli = Freshwater 
• Enterococci = Tidal waters

• Sources include human (OSSF/Wastewater), Wildlife, 
Feral Hogs, Agriculture (Livestock/Fertilizer)



Fecal Indicator Bacteria

• Wet weather washing FIB into 
waterways 

• Higher FIB concentrations 
observed during Fall

Tidal enterococci concentrations



Management Measures and NPS Activities 

• Designed to improve NPS water quality 

• WPP partnership
• Continued monitoring of NPS 

water quality
• Outreach & informational 

resources
• Water Quality Management Plans 

• City of Anahuac wastewater 
infrastructure and new plant

• Managing Feral Hogs - Chambers 
County and AgriLife Extension

WQMP Practices

Fence 16,523 Feet

Prescribe Grazing 15,341 acres

Upland Wildlife Management 10,391 acres

Nutrient Management 10,107 acres

Wetland Wildlife Habitat Management 7,483 acres

Brush Management 6,088 acres

Forage Harvest Management 2,052 acres

Conservation Crop Rotation 1,658 acres

Irrigation Water Management 1,554 acres

Forage and Biomass Planting 1,045 acres

Total



Implementation Phase II and Upcoming Activities 

Implementation of the Double Bayou Watershed Protection 
Plan: Monitoring, Coordination, and Stakeholder Outreach

• Second round of funding from Texas State Soil and Water 
Conservation Board

• Ongoing opportunities for involvement and participation

• Continued outreach and education activities

• Surface water quality monitoring and analysis of ongoing 
conditions and trends (will collect a total of 64 samples)

• Progress of implementation projects toward achieving 
milestones established in the Watershed Protection Plan



Bacterial Source Tracking – starting this summer!

• Double Bayou Watershed Partnership in collaboration 
with USGS and Texas A&M AgriLife Research/TWRI

• Funding from the Texas State Soil and Water 
Conservation Board

• Used to identify bacteria sources including non-avian 
wildlife, human, domestic animals, and avian wildlife

• Can shed light on the proportion of each source that is 
contributing to the bacterial load

• Water samples to be analyzed by the Soil and Aquatic 
Microbial Laboratory at Texas A&M University

• Results expected in Spring 2024
“E. coli Bacteria” by NIAID is licensed under CC BY 2.0

https://www.flickr.com/photos/54591706@N02/7316101966
https://www.flickr.com/photos/54591706@N02
https://creativecommons.org/licenses/by/2.0/?ref=openverse


Wrap Up and Q&A

• Conclusion of Phase 1 implementation project 
October 2022

• Highest phosphorus and nitrate concentrations were 
measured in the Anahuac Ditch

• Of the two main Forks: West Fork lowest DO, highest 
FIB and Nutrients

• Upcoming: Bacterial Source Tracking and other 
activities  

The Double Bayou Watershed Partnership
doublebayouwpp@harcresearch.org

Or
Kirsten Vernin

kvernin@harcresearch.org 

mailto:doublebayouwpp@harcresearch.org
mailto:Rbare@harcresearch.org
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