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Endorsements
…As the primary advocate of Houston’s business
community, GHP is dedicated to building
regional economic prosperity. Improving the
water quality by remedying high levels of
bacteria in our region’s bayous, lakes, and
streams in the interest of all citizens in the
Greater Houston region….

…The Houston Council of Engineering
Companies (HCEC), which represents over 100
engineering companies throughout the region,
supports the Implementation Plan for Total
Maximum Daily Loads in the Houston Galveston
Region (I-Plan)….The I-plan, developed through
a stakeholder-led, consensus process, presents a
voluntary common-sense approach for reducing
harmful bacteria levels in our waterways and
improving the environment. An important and
vital provision within the I-Plan provides for its
regular review and revision. This will allow the
plan to be updated to account for improved
information about the sources and types of
bacteria and the effectiveness of activities
intended to reduce harmful bacteria levels….

Greater Houston Partnership
…The Bacteria Reduction I-Plan is a great
example of real-world, doable solutions to a
serious regional problem. The Plan developers
were very conscientious when recommending
activities that appear physically feasible, and
financially possible. GCA is especially pleased
that adaptive management is a part of the
plan…

Houston Council of Engineering Companies

Gulf Coast Waste Disposal Authority

…This document represents a consensus of
concerned people from diverse backgrounds and
interests, including state, county and city
governments, local municipalities, engineering
and business interests, environmental groups
and private citizens. The BIG I-Plan has been
tested for practicality and feasibility based on
currently available research information. It
provides an adequate framework for and
guideline to begin the long and tedious process
of reducing bacteria in our bayous. The adaptive
management approach allows for periodic
adjustments to correct deficiencies as new Best
Management Practices (BMPs) are developed
and tested….

…As an organization that coordinates
revitalization activities along Buffalo Bayou, we
see the importance of reducing bacteria and
improving the health of this historic waterway.
In addition to Buffalo Bayou, we know that
other bayous, rivers, creeks, and streams
throughout the area suffer from the same
bacteria problems….
Buffalo Bayou Partnership

Bayou Preservation Association
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…On behalf of Fort Bend County, we would like
to thank you for the opportunity to show our
support for the TMDL Implementation Plans for
Buffalo Bayou, Keegans Bayou, and Clear Creek.
As you know, protection of our water resources
is a high priority for Fort Bend County and its
citizens….

…From the beginning, the Bacteria
Implementation Group had the right idea –
developing a cooperative effort to find a
solution to a common problem. The resulting IPlan presents achievable practices that can be
taken on by the largest municipality to a single
resident. Any implementation of this plan will
make a difference in the region’s water quality
and will help make Cypress Creek cleaner and
safer for swimming, skim boarding, and
wading….

Fort Bend County

Cypress Creek Flood Control Coalition
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described within the plan. The plan does not necessarily reflect the views or opinions of individual
workgroup members.
Note: Some of the workgroups were combined during part or all of the process and are listed together.
Many participants changed employment during the course of the planning process. This list generally
lists the participants’ employers at the time of approval by the BIG, although sometimes a previous
association is indicated.
Animals and Agriculture
Mr. Rodney Earl Adams, Texas Commission on
Environmental Quality
Mr. John William "Bill' Carter, Texas
Commission on Environmental Quality
Mr. Richard Jay Chapin, City of Houston
Mr. Winston Denton, Texas Parks & Wildlife
Department
Ms. Catherine A. Elliott, Harris County Flood
Control District
Mr. Kirk Fleener, Texas Commission on
Environmental Quality
Ms. Erskine A. Gittens, Texas Commission on
Environmental Quality
Mr. Michael E. Heimer, Texas A&M University
Mr. Steven R. Johnston, Galveston Bay Estuary
Program
Mr. Richard A. Jordan, Montgomery County
Mr. Brian Koch, Texas State Soil & Water
Conservation Board
Ms. Helen W. Lane, Houston Audubon Society
Ms. Alisa S. Max, Harris County
Ms. Cathy Rogers McCoy, Harris County Soil and
Water Conservation District 442
Ms. Kathy Richolson, Gulf Coast Waste Disposal
Authority
Ms. Carol Serna, AEI Engineering, LLC
Ms. Nancy E. Sullins, Klotz Associates, Inc.
Ms. Lauri DeBrie Thanheiser, Thanheiser &
Associates
Mr. James Walls, Harris County
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Mr. Stephen Archer, Archer Environmental
Consulting
Dr. Dawn Blackmar, DVM, Harris County
Ms. Carry Capers, City of Pearland
Mr. A. Pragatheesh, Wildlife Institute of India
Dr. Sherri Dunlap, CPESC, DEng, MBA, Harris
County Flood Control District
Ms. Tulsi Patel
Mr. Curtis F. Wilson
Illicit Discharges and Dumping
Mr. Michael F. Bloom, P.E., CFM, BCEE, Atkins
Dr. Linda H. Broach, Texas Commission on
Environmental Quality
Mr. John David Brock, Municipal District
Services, LLC
Mr. Patrick Buzbee, Montgomery County
Mr. Ralph Calvino, REM, AECOM
Mr. John William "Bill' Carter, Texas
Commission on Environmental Quality
Mr. Richard Jay Chapin, City of Houston
Mr. Nuguent Cotton, Harris County
Dr. Roy Elizondo, Montgomery County
Ms. Catherine A. Elliott, Harris County Flood
Control District
Ms. Erskine A. Gittens, Texas Commission on
Environmental Quality
Ms. Denise Hall, Harris County
Ms. Dorene Hancock, City of Houston
Ms. Anita Hunt, EIT, Hunt & Hunt Engineering
Corp.
Mr. Stephen Hupp, M.S., Bayou Preservation
Association, Inc.
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Mr. Steven R. Johnston, Galveston Bay Estuary
Program
Ms. Karen Kottke, AECOM
Mr. Jason M. Maldonado, Atkins
Ms. Alisa S. Max, Harris County
Mr. Philip Moore, White Oak Environmental
Ms. Mary L. Purzer, P.E., AECOM
Mr. Darrell Reed, Montgomery County
Mr. Chad E. Richards, Atkins
Ms. Kathy Richolson, Gulf Coast Waste Disposal
Authority
Ms. Carol Serna, AEI Engineering, LLC
Mr. Robert E. Snoza, Harris County Flood
Control District
Mr. James Walls, Harris County
Ms. Guyneth Williams, City of Houston

Mr. Scott Nichols, DR, Montgomery County
Mr. Jack Northey, Texas Commission on
Environmental Quality
Mr. Dennis Pumilia, Harris County
Ms. Kathy Richolson, Gulf Coast Waste Disposal
Authority
Ms. Susan M. Santos, P.E., Harris County
Ms. Carol Serna, AEI Engineering, LLC
Mr. Mel Vargas, Parsons
Ms. Guyneth Williams, City of Houston
Mr. Donald Ray Young, P.E., WaterEngineers,
Inc.
Residential
Dr. Linda H. Broach, Texas Commission on
Environmental Quality
Mr. John William "Bill' Carter, Texas
Commission on Environmental Quality
Mr. Richard Jay Chapin, City of Houston
Ms. Marilyn Christian, Harris County
Dr. Jon H. Connolly, Lone Star College-Kingwood
Mr. James Coody
Ms. Catherine A. Elliott, Harris County Flood
Control District
Mr. Frank Green, D.R., Montgomery County
Ms. Dimetra K. Hamilton, MPA, Harris County
Mr. Jonathan W. Holley, Harris County Flood
Control District
Mr. Steven R. Johnston, Galveston Bay Estuary
Program
Mr. Ruben Martinez, Montgomery County
Ms. Alisa S. Max, Harris County
Mr. Paul Wayne McNease, Montgomery County
Ms. Linda D. Pechacek, P.E., LDP Consultants,
Inc.
Dr. Christina M. "Tina' Petersen, P.E., Camp
Dresser & McKee, Inc.
Ms. Mary L. Purzer, P.E., AECOM
Ms. Kathy Richolson, Gulf Coast Waste Disposal
Authority
Ms. Carol Serna, AEI Engineering, LLC
Ms. Lauri DeBrie Thanheiser, Thanheiser &
Associates
Ms. Carolyn White, Harris County Flood Control
District

On-site Sewage Facilities
Mr. Steve Barry, Jones & Carter, Inc.
Mr. Raymond Beckford, Harris County
Mr. John R. Blount, P.E., Harris County
Mr. Clyde E. Bohmfalk, Texas Commission on
Environmental Quality
Mr. Patrick Buzbee, Montgomery County
Mr. John William "Bill' Carter, Texas
Commission on Environmental Quality
Mr. Richard Jay Chapin, City of Houston
Mr. Dixon D. Dryden, Environmental
Construction Services
Dr. Patricia Duncan, Montgomery County
Mr. Bryan Eastham, Texas Commission on
Environmental Quality
Ms. Catherine A. Elliott, Harris County Flood
Control District
Mr. Ryan A. Gerlich, Texas A&M University
Mr. Frank Green, D.R., Montgomery County
Ms. Melissa Hamous, Harris County
Mr. Robert B. Higgins, P.E., AECOM
Mr. Wes Hubert, Sterling Septic Services, Inc.
Mr. Jason Iken, City of Houston
Mr. Steven R. Johnston, Galveston Bay Estuary
Program
Mr. Michael Lindsey, Montgomery County
Mr. Mark Lowry, P.E., AECOM
Ms. Alisa S. Max, Harris County
Mr. Paul Wayne McNease, Montgomery County
Mr. Philip Moore, White Oak Environmental
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Sanitary Sewer Systems
Mr. Michael J. Bagstad, P.E., Zarinkelk
Engineering Services, Inc.
Mr. Thomas O. Barnett, Texas Commission on
Environmental Quality
Mr. Steve Barry, Jones & Carter, Inc.
Mr. Raymond Beckford, Harris County
Ms. Susie Blake, City of League City
Dr. Linda H. Broach, Texas Commission on
Environmental Quality
Mr. John David Brock, Municipal District
Services, LLC
Mr. John William "Bill' Carter, Texas
Commission on Environmental Quality
Mr. Richard Jay Chapin, City of Houston
Ms. Marilyn Christian, Harris County
Mr. Joe Clark, City of Conroe
Ms. Tojuana Cooper, San Jacinto River Authority
Mr. Harvey Denman, Lakewood Yacht Club
Ms. Catherine A. Elliott, Harris County Flood
Control District
Ms. Jennifer Elms, Edminster, Hinshaw, Russ
and Associates, Inc.
Mr. Ricardo Felan, Texas Commission on
Environmental Quality
Mr. Joe Ferro, City of Webster
Mr. Frank Green, D.R., Montgomery County
Ms. Rhonda Gregg, Shelmark Engineering, LLC
Ms. Carol A. Ellinger Haddock, P.E., City of
Houston
Ms. Melissa Hamous, Harris County
Mr. Teague G. Harris, III, P.E., Pate Engineers,
Inc.
Mr. Robert B. Higgins, P.E., AECOM
Ms. Anita Hunt, EIT, Hunt & Hunt Engineering
Corp.
Mr. Jason Iken, City of Houston
Mr. Jerome A. Iltis, P.E., San Antonio Water
System
Mr. Andrew Isbell, Walker County
Mr. Steven R. Johnston, Galveston Bay Estuary
Program
Ms. Carol LaBreche, City of Houston
Ms. Kimbalyn Laird, Texas Commission on
Environmental Quality
Mr. Leonard Levine, P.E., Gulf Coast Waste
Disposal Authority
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Mr. Mark Lowry, P.E., AECOM
Mr. Luke Lucas, P.E., Worley Parsons Group, Inc.
Ms. Alisa S. Max, Harris County
Mr. Steven L. Mitchell, Texas Parks & Wildlife
Department
Mr. Philip Moore, White Oak Environmental
Mr. David Munn, P.E., AECOM
Mr. Jackie Murphy, City of League City
Mr. Scott Nichols, DR, Montgomery County
Mr. Russell O'Brien, Montgomery County
Mr. Nwachukwu Sam Okonkwo, Texas
Commission on Environmental Quality
Mr. Mitchell G. Page, Schwartz, Page & Harding,
LLP
Ms. Kathy Richolson, Gulf Coast Waste Disposal
Authority
Mr. Herman L. Sanders, Harris County
Ms. Carol Serna, AEI Engineering, LLC
Ms. Nancy E. Sullins, Klotz Associates, Inc.
Stormwater, Land Development, and
Construction Workgroups
Mr. Hector Forestier, City of Willis
Mr. Adam J. Aschmann, Greater Houston
Builders Association
Mr. David Beyer, P.E., Storm Water Solutions,
LP
Mr. Michael F. Bloom, P.E., CFM, BCEE, Atkins
Ms. Brittany Brownlow, Storm Water Solutions,
LP
Mr. John William "Bill' Carter, Texas
Commission on Environmental Quality
Mr. Richard Jay Chapin, City of Houston
Ms. Cherie Hyatt Cross, Environmental Allies
Ms. Catherine A. Elliott, Harris County Flood
Control District
Mr. Christopher M. Gilbert, P.E., The Howard
Hughes Corporation
Mr. Teague G. Harris, III, P.E., Pate Engineers,
Inc.
Ms. Anita Hunt, EIT, Hunt & Hunt Engineering
Corp.
Mr. Steven R. Johnston, Galveston Bay Estuary
Program
Mr. Craig T. Maske, P.E., CFM, Dodson &
Associates, Inc.
Ms. Alisa S. Max, Harris County
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Ms. Lythia A. Metzmeier, Texas Commission on
Environmental Quality
Mr. Mitchell G. Page, Schwartz, Page & Harding,
LLP
Ms. Kathy Richolson, Gulf Coast Waste Disposal
Authority
Mr. Nick J. Russo, Harris County
Ms. Carol Serna, AEI Engineering, LLC
Ms. Carolyn White, Harris County Flood Control
District
Mr. Stephen Archer, Archer Environmental
Consulting
Ms. Tricia T. Brasseaux, The Howard Hughes
Corporation
Mr. John David Brock, Municipal District
Services, LLC
Ms. Angela "Angie" Hallimore, P.E., R.G. Miller
Engineers, Inc.
Mr. Philip Moore, White Oak Environmental
Ms. Mary L. Purzer, P.E., AECOM
Mr. Brittain Griffith, Sonora Construction
Mr. Jonathan W. Holley, Harris County Flood
Control District
Mr. Robert C. Adair, Construction EcoServices
Mr. Gary Beck, P.E., LEED AP, Eco-Holdings, LLC
Mr. Thomas Beck, P.E., Texas Department of
Transportation
Mr. Luis A. Blanco
Dr. Linda H. Broach, Texas Commission on
Environmental Quality
Mr. Ralph Calvino, REM, AECOM
Ms. Jennifer Davis, Parsons
Ms. Kelly Dillard, P.E., Freese and Nichols, Inc.
Mr. Joe Ferro, City of Webster
Mr. Robb H. Fishman, AICP, REM, Jacobs
Engineering Group, Inc.
Mr. Ross Gordon, P.E., CFM, LEED AP, AECOM
Ms. Carol A. Ellinger Haddock, P.E., City of
Houston
Ms. Dorene Hancock, City of Houston
Ms. Nicole D. Hausler, Port of Houston
Authority
Mr. Bruce Heiberg, Signal Creek Architects, LLC
Mr. Scott K. Hubley, EIT, CFM, Freese and
Nichols, Inc.
Mr. Stephen Hupp, M.S., Bayou Preservation
Association, Inc.
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Ms. Karen Kottke, AECOM
Mr. Michael Lindsey, Montgomery County
Mr. Rod McCrary, P.E., AECOM
Ms. Barbara A. Nickerson, Freese and Nichols,
Inc.
Mr. Scott McDonald, Harris County
Ms. Linda D. Pechacek, P.E., LDP Consultants,
Inc.
Mr. Stacy S. Pentecost, Texas Commission on
Environmental Quality
Dr. Christina M. "Tina' Petersen, P.E., Camp
Dresser & McKee, Inc.
Ms. Ceil Price, City of Houston
Mr. Omar Rios, City of Harlingen
Mr. James C. Roberts, P.E., Lippke, Cartwright &
Roberts, Inc.
Mr. Jim Robertson, Cypress Creek Flood Control
Coalition
Ms. Michelle Ruckstuhl, Texas Commission on
Environmental Quality
Mr. Scott Saenger, P.E., Jones & Carter, Inc.
Mr. Bob Stokes, Galveston Bay Foundation
Mr. Mel Vargas, Parsons
Mr. Curtis F. Wilson
Ms. Debbie J. Anders, Debbie J. Anders
Consulting
Mr. David L. Batts, Jr., Construction EcoServices
Mr. Charles B. "Bubba" Beyer, Storm Water
Solutions, LP
Mr. Justin Cox, Storm Water Solutions, LP
Mr. Nathan Giessinger, Storm Water Solutions,
LP
Mr. J. Bryan Jordan, P.E., Jones & Carter, Inc.
Mr. Gene Krejci, Storm Water Solutions, LP
MR. John Moss, Construction EcoServices
Mr. J. Patrick Noll, Texas Commission on
Environmental Quality
Ms. Tulsi Patel
Mr. Robert Wempe, P.E., AECOM
Mr. Mark Wharton, Construction EcoServices
Mr. Michael J. Bagstad, P.E., Zarinkelk
Engineering Services, Inc.
Ms. Sheila W. Blake, MBA, CBO, LEED AP, City of
Houston
Mr. John R. Blount, P.E., Harris County
Mr. Patrick Buzbee, Montgomery County
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Ms. Roxane Eley, Texas Parks & Wildlife
Department
Ms. Ingrid Fairchild, Harris County Flood Control
District
Ms. Kathlie Jeng-Bulloch, P.E., City of Houston
Mr. Ronald D. Kelling, P.E., San Jacinto River
Authority
Mr. James Tynan "Ty" Kelly, PC, Bayou
Preservation Association, Inc.
Ms. Lindsey Lippert, Galveston Bay Estuary
Program
Ms. Yuhayna Halyme McCoy, City of Houston
Ms. Rebecca G. "Becky" Olive, P.E., AECOM
Ms. Snehal R. Patel, Harris County
Mr. A. Pragatheesh, Wildlife Institute of India
Ms. Julie Stewart, Montgomery County
Ms. Ashley K. Wadick, Texas Commission on
Environmental Quality
Mr. Lawrence Childress, MBA, DFE, City of
Houston
Mr. Zia Mohammadi, City of Houston

Ms. Jennifer Elms, Edminster, Hinshaw, Russ
and Associates, Inc.
Mr. John Emerson, Harris County
Mr. Ricardo Felan, Texas Commission on
Environmental Quality
Mr. Joe Ferro, City of Webster
Mr. Darryl Fourte, City of Baytown
Ms. Phyllis Frank, Gulf Coast Waste Disposal
Authority
Mr. Frank Green, D.R., Montgomery County
Ms. Rhonda Gregg, Shelmark Engineering, LLC
Ms. Melissa Hamous, Harris County
Mr. Teague G. Harris, III, P.E., Pate Engineers,
Inc.
Ms. Nicole D. Hausler, Port of Houston
Authority
Mr. Robert B. Higgins, P.E., AECOM
Mr. Jonathan W. Holley, Harris County Flood
Control District
Ms. Anita Hunt, EIT, Hunt & Hunt Engineering
Corp.
Mr. Stephen Hupp, M.S., Bayou Preservation
Association, Inc.
Mr. Jason Iken, City of Houston
Mr. Tom Ivy
Mr. Jason Johnson, R.G. Miller Engineers, Inc.
Mr. Steven R. Johnston, Galveston Bay Estuary
Program
Mr. James Tynan "Ty" Kelly, PC, Bayou
Preservation Association, Inc.
Ms. Carol LaBreche, City of Houston
Ms. Kimbalyn Laird, Texas Commission on
Environmental Quality
Mr. Mark Lowry, P.E., AECOM
Mr. Patrick Lee, City of Houston
Mr. Luke Lucas, P.E., Worley Parsons Group, Inc.
Ms. Alisa S. Max, Harris County
Mr. Philip Moore, White Oak Environmental
Mr. Steven L. Mitchell, Texas Parks & Wildlife
Department
Mr. Norman Mollard, Lubrizol Corporation
Mr. David Munn, P.E., AECOM
Mr. Jackie Murphy, City of League City
Mr. Scott Nichols, DR, Montgomery County
Mr. Nwachukwu Sam Okonkwo, Texas
Commission on Environmental Quality

Wastewater Treatment Facilities
Mr. Adam J. Aschmann, Greater Houston
Builders Association
Mr. Steve Barry, Jones & Carter, Inc.
Mr. Anthony E. Bennett, RS, AECOM
Mr. John R. Blount, P.E., Harris County
Dr. Linda H. Broach, Texas Commission on
Environmental Quality
Mr. John David Brock, Municipal District
Services, LLC
Ms. Chris Canonico, P.E., Camp Dresser &
McKee, Inc.
Mr. John William "Bill' Carter, Texas
Commission on Environmental Quality
Mr. Richard Jay Chapin, City of Houston
Mr. Joe Clark, City of Conroe
Mr. David Collins, Colorado County
Ms. Tojuana Cooper, San Jacinto River Authority
Ms. Jennifer Davis, Parsons
Mr. Harvey Denman, Lakewood Yacht Club
Mr. Timothy B. Duffey, Harris County
Dr. Patricia Duncan, Montgomery County
Ms. Catherine A. Elliott, Harris County Flood
Control District
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Mr. Mitchell G. Page, Schwartz, Page & Harding,
LLP
Mr. Raymond Pavlovich, Nottingham Country
Municipal Utility District
Ms. Ceil Price, City of Houston
Ms. Mary L. Purzer, P.E., AECOM
Ms. Kathy Richolson, Gulf Coast Waste Disposal
Authority
Ms. Carol Serna, AEI Engineering, LLC
Ms. Colleen Spencer, City of Sugar Land
Mr. Galen Staats, Worley Parsons Group, Inc.
Mr. Mark Stendahl, P.E., Nottingham Country
Municipal Utility District
Ms. Nancy E. Sullins, Klotz Associates, Inc.
Mr. Tobin Synatschk, Jones & Carter, Inc.
Ms. Janice Van Dyke Walden, Van Dyke Walden
& Associates
Mr. Mel Vargas, Parsons
Ms. Amy Wade, City of Cut and Shoot
Mr. Ronnie G. Williams, City of Houston
Mr. Jim I. Wolfe, Severn Trent Environmental
Services
Ms. May Xin, Golder Associates, Inc.
Mr. Donald Ray Young, P.E., WaterEngineers,
Inc.

Ms. Roxane Eley, Texas Parks & Wildlife
Department
Ms. Catherine A. Elliott, Harris County Flood
Control District
Ms. Ingrid Fairchild, Harris County Flood Control
District
Ms. Carol A. Ellinger Haddock, P.E., City of
Houston
Ms. Nicole D. Hausler, Port of Houston
Authority
Mr. Steven R. Johnston, Galveston Bay Estuary
Program
Mr. Scott Allen Jones, Galveston Bay
Foundation
Mr. Ronald D. Kelling, P.E., San Jacinto River
Authority
Mr. James Tynan "Ty" Kelly, PC, Bayou
Preservation Association, Inc.
Ms. Karen Kottke, AECOM
Mr. Mark Lowry, P.E., AECOM
Ms. Alisa S. Max, Harris County
Ms. Ericka T. McCauley, Galveston Bay Estuary
Program
Ms. Yuhayna Halyme McCoy, City of Houston
Mr. Philip Moore, White Oak Environmental
Ms. Rebecca G. "Becky" Olive, P.E., AECOM
Mr. Mitchell G. Page, Schwartz, Page & Harding,
LLP
Ms. Tulsi Patel
Ms. Snehal R. Patel, Harris County
Ms. Linda D. Pechacek, P.E., LDP Consultants,
Inc.
Ms. Ceil Price, City of Houston
Ms. Mary L. Purzer, P.E., AECOM
Ms. Kathy Richolson, Gulf Coast Waste Disposal
Authority
Ms. Carol Serna, AEI Engineering, LLC
Ms. Linda R. Shead, P.E., Texas Coastal Partners
Ms. Julie Stewart, Montgomery County
Ms. Nancy E. Sullins, Klotz Associates, Inc.
Mr. Mel Vargas, Parsons
Ms. Ashley K. Wadick, Texas Commission on
Environmental Quality

Coordination and Policy
Ms. Debbie J. Anders, Debbie J. Anders
Consulting
Mr. Stephen Archer, Archer Environmental
Consulting
Mr. Adam J. Aschmann, Greater Houston
Builders Association
Mr. Steve Barry, Jones & Carter, Inc.
Mr. William M. "Bill" Bass, Houston-Galveston
Area Council
Mr. Michael F. Bloom, P.E., CFM, BCEE, Atkins
Mr. John R. Blount, P.E., Harris County
Ms. Tricia T. Brasseaux, The Howard Hughes
Corporation
Mr. Patrick Buzbee, Montgomery County
Ms. Carry Capers, City of Pearland
Mr. John William "Bill' Carter, Texas
Commission on Environmental Quality
Mr. Richard Jay Chapin, City of Houston
Ms. Helen E. Drummond, Galveston Bay Estuary
Program
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Monitoring
Mr. Anthony E. Bennett, RS, AECOM
Mr. Michael F. Bloom, P.E., CFM, BCEE, Atkins
Dr. Linda H. Broach, Texas Commission on
Environmental Quality
Mr. Ralph Calvino, REM, AECOM
Mr. John William "Bill' Carter, Texas
Commission on Environmental Quality
Mr. Richard Jay Chapin, City of Houston
Ms. Catherine A. Elliott, Harris County Flood
Control District
Dr. George Guillen, University of Houston, Clear
Lake
Mr. Wade Guy, Harris County
Mr. Jonathan W. Holley, Harris County Flood
Control District
Mr. Stanley (Jim) Indest, Texas Commission on
Environmental Quality
Mr. Tom Ivy
Mr. Steven R. Johnston, Galveston Bay Estuary
Program
Mr. Jon-Paul Komar, Harris County
Ms. Carol LaBreche, City of Houston
Mr. Jason M. Maldonado, Atkins
Ms. Alisa S. Max, Harris County
Mr. Raymond Pavlovich, Nottingham Country
Municipal Utility District
Ms. Kimberly Phillips, City of Houston
Ms. Kathy Richolson, Gulf Coast Waste Disposal
Authority
Mr. Todd Running, Houston-Galveston Area
Council
Ms. Carol Serna, AEI Engineering, LLC
Mr. Robert E. Snoza, Harris County Flood
Control District
Mr. Tobin Synatschk, Jones & Carter, Inc.
Mr. Michael Thornhill, Southwest Water
Company
Mr. Curtis F. Wilson
Ms. May Xin, Golder Associates, Inc.

Dr. Linda H. Broach, Texas Commission on
Environmental Quality
Mr. Patrick Buzbee, Montgomery County
Mr. Ralph Calvino, REM, AECOM
Mr. John William "Bill' Carter, Texas
Commission on Environmental Quality
Mr. Richard Jay Chapin, City of Houston
Mr. James Coody
Ms. Roxane Eley, Texas Parks & Wildlife
Department
Ms. Catherine A. Elliott, Harris County Flood
Control District
Dr. George Guillen, University of Houston, Clear
Lake
Mr. Bruce Heiberg, Signal Creek Architects, LLC
Mr. Jonathan W. Holley, Harris County Flood
Control District
Mr. Tom Ivy
Mr. Steven R. Johnston, Galveston Bay Estuary
Program
Ms. Carol LaBreche, City of Houston
Mr. Ruben Martinez, Montgomery County
Ms. Alisa S. Max, Harris County
Ms. Yuhayna Halyme McCoy, City of Houston
Mr. Russell O'Brien, Montgomery County
Mr. Allen Peach, URS Corporation
Ms. Linda D. Pechacek, P.E., LDP Consultants,
Inc.
Dr. Christina M. "Tina' Petersen, P.E., Camp
Dresser & McKee, Inc.
Ms. Kimberly Phillips, City of Houston
Mr. A. Pragatheesh, Wildlife Institute of India
Mr. Darrell Reed, Montgomery County
Ms. Kathy Richolson, Gulf Coast Waste Disposal
Authority
Ms. Carol Serna, AEI Engineering, LLC
Mr. Mark Stendahl, P.E., Nottingham Country
Municipal Utility District
Mr. Tobin Synatschk, Jones & Carter, Inc.
Ms. Lauri DeBrie Thanheiser, Thanheiser &
Associates
Ms. Carolyn White, Harris County Flood Control
District
Mr. Curtis F. Wilson
Ms. May Xin, Golder Associates, Inc.

Research
Mr. Anthony E. Bennett, RS, AECOM
Mr. Michael F. Bloom, P.E., CFM, BCEE, Atkins
Mr. John R. Blount, P.E., Harris County
Ms. Amy J. Branom, Texas Commission on
Environmental Quality

Approved by the BIG on October 16, 2012

31

Approved by the TCEQ on January 30, 2013

Implementation Plan for TMDLs for Bacteria in the Houston-Galveston Region

Watershed Outreach
Mr. Rodney Earl Adams, Texas Commission on
Environmental Quality
Mr. Stephen Archer, Archer Environmental
Consulting
Mr. Anthony E. Bennett, RS, AECOM
Mr. Michael F. Bloom, P.E., CFM, BCEE, Atkins
Ms. Linda H. Broach, Texas Commission on
Environmental Quality
Ms. Carry Capers, City of Pearland
Mr. John William "Bill' Carter, Texas
Commission on Environmental Quality
Mr. Richard Jay Chapin, City of Houston
Mr. Harvey Denman, Lakewood Yacht Club
Ms. Catherine A. Elliott, Harris County Flood
Control District
Mr. Kirk Fleener, Texas Commission on
Environmental Quality
Mr. Mike Garver, Buffalo Bayou Partnership
Ms. Carol A. Ellinger Haddock, P.E., City of
Houston
Ms. Dimetra K. Hamilton, MPA, Harris County
Mr. Steven R. Johnston, Galveston Bay Estuary
Program
Mr. Scott Allen Jones, Galveston Bay
Foundation
Mr. Martin James Kelly, Texas Commission on
Environmental Quality
Mr. Mark Lowry, P.E., AECOM
Ms. Helen W. Lane, Houston Audubon Society
Mr. Michael Lindsey, Montgomery County
Mr. Craig T. Maske, P.E., CFM, Dodson &
Associates, Inc.
Ms. Alisa S. Max, Harris County
Ms. Ericka T. McCauley, Galveston Bay Estuary
Program
Ms. Lythia A. Metzmeier, Texas Commission on
Environmental Quality
Mr. Michael Mooney , The Woodlands Joint
Power Agency
Mr. Henry F. "Chip" Morris, Texas Commission
on Environmental Quality
Mr. Scott McDonald, Harris County
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Ms. Rebecca G. "Becky" Olive, P.E., AECOM
Mr. Mitchell G. Page, Schwartz, Page & Harding,
LLP
Dr. Christina M. "Tina' Petersen, P.E., Camp
Dresser & McKee, Inc.
Ms. Donna G. Phillips, Texas Commission on
Environmental Quality
Ms. Ceil Price, City of Houston
Ms. Kathy Richolson, Gulf Coast Waste Disposal
Authority
Mr. Jim Robertson, Cypress Creek Flood Control
Coalition
Mr. Herman L. Sanders, Harris County
Ms. Carol Serna, AEI Engineering, LLC
Ms. Linda R. Shead, P.E., Texas Coastal Partners
Dr. Brian R. Shmaefsky, Lone Star CollegeKingwood
Mr. Bob Stokes, Galveston Bay Foundation
Ms. Nancy E. Sullins, Klotz Associates, Inc.
Ms. Barbara S. Sullivan, Texas Commission on
Environmental Quality
Ms. Brenda Templeton, City of Houston
Ms. Lauri DeBrie Thanheiser, Thanheiser &
Associates
Ms. Carolyn White, Harris County Flood Control
District
Mr. Curtis F. Wilson
Comment Review Committee
Mr. Ralph Calvino, REM, AECOM
Ms. Marilyn Christian, City of Houston
Ms. Catherine Elliott, Harris County Flood
Control District
Mr. Jonathan Holley, Harris County Flood
Control District
Mr. Steve Hupp, Bayou Preservation Association
Ms. Carol Labreche, City of Houston
Ms. Alisa Max, Harris County Public
Infrastructure Department
Ms. Snehal Patel, Harris County
Ms. Ceil Price, City of Houston
Ms. Mary L. Purzer, P.E., AECOM
Ms. Maria E. Stone, EIT, LEED Green Associate,
AECOM
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Executive Summary
The most common water quality impairment in the Houston-Galveston region is the presence of
bacteria. When a water body is designated as impaired, the Clean Water Act1 requires that a Total
Maximum Daily Load (TMDL) be developed for each segment of the body of water. A TMDL “is a
calculation of the maximum amount of a pollutant that a water body can receive and still safely meet
water quality standards.”2 Once a TMDL is completed, an Implementation Plan (I-Plan) must be
developed, which recommends best management practices designed to reduce the pollutant and
restore the waterway to its designated use.
The Texas Commission on Environmental Quality (TCEQ) notified the Environmental Protection Agency
(EPA) as early as 1996 that some of its streams were impaired for contact recreation due to high levels
of bacteria. Section 303(d) of the Clean Water Act requires the TCEQ to adopt TMDLs for all of the
affected segments. The ultimate goal of this I-Plan is the reduction of bacteria concentrations in the 60
bacteria-impaired segments included in this I-Plan for which TMDLs have been adopted by the TCEQ.
The TCEQ adopted 18 TMDLs for bacteria in Buffalo and Whiteoak bayous and their tributaries on April
8, 2009. Nine TMDLs for bacteria in Clear Creek and its tributaries were adopted September 10, 2008.
Eight TMDLs in the Greens Bayou Watershed were adopted on June 2, 2010. TMDLs for 18 segments in
Brays, Sims, Halls, and eastern Houston bayous were adopted on September 15, 2010. TMDLs for
watersheds upstream of Lake Houston were adopted on April 6, 2011.
Based on the TMDL reports, the following reductions are needed to meet respective criteria defined in
the state water quality standards:


Bacteria loading reductions of 25 percent to 91 percent for Clear Creek TMDLs,3



Bacteria loading reductions of 59 percent to 99 percent for Buffalo and Whiteoak bayous
TMDLs,4



Bacteria loading reductions of 46 percent to 99 percent for Houston Metropolitan TMDLs,5 and



Bacteria loading reductions of 41 percent to 87 percent for Lake Houston TMDLs.6

1

See Clean Water Act § 303(d), 33 U.S.C. § 1313 (2006 & Supp. 2009)

2

(U.S. Environmental Protection Agency 2010a)

3

(TCEQ 2008b)

4

(TCEQ 2009a)

5

(TCEQ 2010a,b,c,d,j)

6

(James Miertschin & Associates, Inc. 2009)
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To address the high levels of bacteria in the project area and to develop the I-Plan, the TCEQ asked that
H-GAC form a stakeholder group. The Bacteria Implementation Group, or BIG, includes representatives
of city and county governments, resource agencies, business and agriculture interests, conservation and
professional organizations, watershed groups, and the public. The recommendations in this I-Plan
represent the work of the BIG and many additional stakeholders who actively participated in the
process.
This I-Plan provides:


The steps the TCEQ and its stakeholders will take to achieve the pollutant reductions identified
in the TMDL reports,



The schedule for implementation activities,



A description of the legal authority under which the participating agencies may require
implementation of the implementation activities,



A tracking and monitoring plan to determine the effectiveness of the implementation activities,



Measureable outcomes for assessing progress, and



Communication strategies that will be used.

This document applies to waterways and their watersheds as shown in Error! Reference source not
found.. Additionally, any segments in the BIG project area that have TMDLs adopted by the TCEQ while
implementation is underway may be incorporated into this I-Plan.
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Figure 1. BIG Project Area
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Many of the implementation activities in this I-Plan are directed towards reducing bacteria loading from
possible point and non-point sources that the TCEQ identified during development of the TMDLs. The
activities are intended to achieve the reductions identified in the TMDL reports that are necessary to
comply with established water quality standards. The sources of bacteria include wastewater treatment
facilities, sanitary sewer systems, on-site sewage facilities, stormwater runoff, illicit discharges,
agriculture, livestock, wildlife, pets, sediment resuspension, and bacterial regrowth.
Many of the strategies in this I-Plan are new to this region, and limited data is available on their
effectiveness and cost-effectiveness locally. Stakeholders developed the implementation strategies
based on their best professional judgments through a series of workgroup meetings. The BIG
recommends an iterative management approach so that data from early implementation efforts can be
used to refine strategies throughout the life of the I-Plan. H-GAC staff will track the implementation of
activities and monitor water quality data to assess effectiveness of the various efforts.
Recommendations in this I-Plan are presented in sections describing the various sources of bacterial
pollution identified through stakeholder and TMDL processes. These include a description of activities,
identification of the parties responsible for implementing the activities, a schedule for implementation,
the goals associated with the activities, and a process for tracking, evaluating, and reporting progress. A
process of implementation, monitoring, analyses, adaptation, and review is also outlined so the I-Plan is
regularly updated. The I-Plan provides a pragmatic and scientifically based approach to meet water
quality goals within a reasonable timeframe. The primary focus of the implementation activities in each
section can be found in Table 1.
X
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Table 1: Summary of Recommended Implementation Strategies
I-Plan Section

Activity Category

Focus of Implementation Activities

Implementation

Wastewater

Increase monitoring requirements, impose

Strategy 1.0

Treatment

stricter bacteria limits, require updates to

Facilities

facilities not able to comply with limits, and
increase enforcement.

Implementation

Sanitary Sewer

Require all systems to develop and implement a

Strategy 2.0

Systems

utility asset management program and to protect
against power outages at lift stations.

Implementation

On-site Sewage

Address failing systems and inadequate

Strategy 3.0

Facilities

maintenance.

Implementation

Stormwater and

Expand stormwater management programs,

Strategy 4.0

Land Development

develop a recognition program, and petition the
TCEQ to facilitate reimbursement of bacteria
reduction measures.

Implementation

Construction

Strategy 5.0

Improve compliance and enforcement of existing
stormwater management permits.

Implementation

Illicit Discharges

Increase efforts to address direct and dry-

Strategy 6.0

and Dumping

weather discharges, and better control waste
hauler activities.

Implementation

Agriculture and

Expand existing cost-share programs and the

Strategy 7.0

Animal

management of feral hog populations.

Implementation

Residential

Expand public education efforts.

Implementation

Monitoring and

Maintain databases of ambient and non-ambient

Strategy 9.0

I-Plan Revision

water quality monitoring data and

Strategy 8.0

implementation activities, review I-Plan progress,
and update I-Plan.
Implementation

Research

Strategy 10.0

Examine effectiveness of stormwater activities,
bacteria persistence and regrowth, and
appropriate indicators for use in water quality
monitoring.

Implementation

Geographic Priority

Consider recommended criteria when selecting

Strategy 11.0

Framework

geographic locations for projects.
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Introduction
The Clean Water Act requires that states establish standards that describe the ways that water bodies
are used.7 The standard associated with the contact recreation use is designed to ensure that water is
safe for swimming, waterskiing, wading by children, or other activities that involve direct contact with
the water.8 Most water bodies in Texas and in the Houston-Galveston region must meet the standard for
contact recreation. The TCEQ determines whether water quality in a water body designated for contact
recreation meets the contact recreation standard by measuring the levels of indicator bacteria—either
Escherichia coli (E. coli) or Enterococcus, depending on waterway characteristics. High concentrations of
indicator bacteria9 have been associated with an increased risk of becoming ill from recreational
activities.
In the Houston-Galveston region, bacteria are the most common pollutant of concern. The 60 bacteriaimpaired segments covered by the I-Plan represent 80 percent of assessed streams. It is this high level of
bacteria impairment that is the focus of this document.
When a waterway is designated as impaired, a TMDL must be developed. A TMDL “is a calculation of the
maximum amount of a pollutant that a water body can receive and still safely meet water quality
standards.”10 Once a TMDL is completed, an I-Plan must be developed. An I-Plan recommends
F

implementation activities designed to reduce the pollutant of concern and restore the waterway to its
designated use.
This I-Plan is the result of work by the BIG, a stakeholder group convened by the TCEQ. The BIG is
composed of 31 members representing city and county governments, resource agencies, business and
agriculture interests, conservation organizations, watershed groups, and the public. For more than two
years, the BIG, along with dozens of workgroup members and hundreds of additional individuals,
developed the recommendations in this I-Plan.

7

See Clean Water Act § 303, 33 U.S.C. § 1313 (2006 & Supp. 2009)

8

(TCEQ 2002)

9

Because of the complexity of terms used to describe pathogens and their indicators, the terms bacteria, indicator

bacteria, and bacteria indicator may be used to include both E. coli and Enterococcus.
10

(U.S. Environmental Protection Agency 2010b)
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Problem Definition
Impairments for the contact recreation use of the 60 segments are identified in the 1996, 2002, and
2006 Texas Water Quality Inventory and 303(d) Lists. 11 (Also see Table 2.) The TCEQ initiated four TMDL
F

F

X

projects to identify possible sources of bacteria and appropriate reductions necessary to comply with
water quality standards. The area encompassed by the watersheds for these four projects form the
project area for this I-Plan, shown in Table 2.
Table 2: Segments Categorized by Year of First Listing for Bacteria Impairment
Year placed on the Texas
Water Quality Inventory
and 303(d) List12

Segment ID

1996

1008, 1009, 1013, 1014, 1016, 1017, 1101, 1102

1998

None
1006D, 1006F, 1006H, 1006I, 1006J, 1007B, 1007C, 1007D, 1007E,
1007F, 1007G, 1007H, 1007I, 1007K, 1007L, 1007M, 1007N, 1007O,

2002

1007R, 1013A, 1013C, 1014H, 1014K, 1014M, 1014N, 1014O, 1016A,
1016B, 1016C, 1016D, 1017A, 1017B, 1017D, 1017E, 1101B, 1102A,
1102B

2006

1004E, 1008H, 1009C, 1009D, 1009E, 1010, 1011, 1014A, 1014B,
1014E, 1014L, 1101D, 1102C, 1102D, 1102E

The numeric criteria defined in the standards for support of the primary contact recreation use are as
follows:


The geometric mean of E. coli in freshwater should not exceed 126 organisms per 100 milliliters
(mL).



Single samples of E. coli in freshwater should not exceed 399 organisms per 100 mL more than
25 percent of the time.13




The geometric mean of enterococci in saltwater should not exceed 35 organisms per 100 mL.
Single samples of enterococci in saltwater should not exceed 104 organisms per 100 mL.

11

(TCEQ 2010i)

12

(TCEQ 2008a)

13

(TCEQ 2010g)
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Although these numbers represent the standards for primary contact recreation adopted by the TCEQ
on June 30, 2010, 14 other standards may have been in place prior to that date that led to a stream being
F

F

identified as impaired for bacteria.15
This document applies to the 60 segments that are impaired for bacteria and for which TMDLs have
been adopted by the TCEQ, their tributaries, and associated watersheds. The map in Figure 2describes
the project area to which the I-Plan applies. Additional maps and statistics are available throughout the
I-Plan, and also in Appendix I.

Project Area Description
The TCEQ developed TDMLs for the segments mentioned in the preceding text. The TMDL is a technical
analysis that:


Determines the amount of a particular pollutant that a water body can receive and still meet
applicable water quality standards, and



Estimates how much the pollutant load must be reduced to comply with water quality
standards.

The TCEQ grouped several impaired segments together based on geography to create four TMDL
projects. TMDL projects allow for evaluation and analysis of related water bodies to be considered
together, both by scientists and by stakeholders. Stakeholders indicated that they would like to develop
an I-Plan that was common to four TMDL project areas. The TMDL project areas often share political
jurisdictions and communities.
Because many of the waterways within, near, or adjacent to the BIG Project Area are either listed or
expected to be listed on the 303(d) list for bacteria impairments, this I-Plan includes provisions which
allow for the addition of segments and watersheds in the event that new TMDLs are adopted by the
TCEQ in the future.

14

15

See 30 Tex. Admin. Code § 307.4 (2010) (General Standards) (State of Texas 2010)
The TCEQ provides guidance pertaining to the collection and assessment of samples in its document "Texas

Integrated Report for Clean Water Act Sections 305(b) and 303(d)" (TCEQ 2010i). Furthermore, ambient water
quality samples in the BIG project area are collected under a Quality Assurance Project Plan developed by H-GAC in
conjunction with TCEQ (Houston-Galveston Area Council 2010b).
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BIG Project Area
The BIG Project Area is roughly 2,204 square miles and has a population of about four million people. 16
F

F

The area encompasses much of the City of Houston and part or all of another 55 cities and 10 counties.
It stretches from Galveston Bay and the Clear Creek watershed in the south to Walker County in the
north and to the cities of Waller and Katy in the west. Appendix B lists all monitored stream segments in
the BIG area, along with information about whether the waterway is impaired or tidally influenced.
The following are the TMDL projects addressed by this document. The projects and their status are
outlined in
Table 3.
Clear Creek TMDL Project Area
The nine impaired segments of Clear Creek, consisting of two main segments and seven tributaries, are
located in Houston and to its southeast. The Clear Creek watershed is approximately 180 square miles in
area with approximately 40 percent within Brazoria County, 35 percent within Harris County, 20 percent
within Galveston County, and 5 percent within Fort Bend County. The eastern and central portions of
the watershed are primarily urban and residential, with some commercial and industrial uses. The
western and southern parts of the watershed include rural and agricultural land uses, which continue to
transition over time from cultivated and woody land to developed land.
Buffalo and Whiteoak Bayous TMDL Project Area
The 18 impaired segments of Buffalo and Whiteoak bayous, consisting of three main segments and 15
tributaries, are located within and to the west of Houston. The approximately 492 square miles are in
Harris, Fort Bend, and Waller counties, with the majority being within Harris County. Buffalo Bayou flows
from outlying, less-developed areas, joining Whiteoak Bayou Above Tidal in the highly urbanized central
part of the Houston business district. A unique feature of the Buffalo Bayou watershed is that two flood
control reservoirs are located in its upstream end. The U. S. Army Corps of Engineers operates the
reservoirs to minimize flooding downstream.
Houston Metropolitan TMDL Project Area
The 24 impaired segments of Houston Metropolitan watersheds are located primarily within Harris
County, Texas, with only a small portion of Brays and Sims Bayou watersheds reaching into Fort Bend
County. The approximately 416 square miles of land are generally highly developed with a mix of
residential, commercial, and industrial uses, although some undeveloped areas still exist.

16

H-GAC 2010 estimates
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Watersheds Upstream of Lake Houston TMDL Project Area
The nine impaired segments of the Lake Houston project are located within the San Jacinto River Basin
in East Texas. The project area encompasses approximately 1,100 square miles of land, primarily in
Harris and Montgomery counties, but also in portions of Grimes, Liberty, San Jacinto, Walker, and Waller
counties. The southern portion of the watershed includes portions of the City of Houston and its
northern suburbs. The Woodlands and the City of Conroe join Houston as the largest communities
located within the project area. The northern portions are relatively rural and include parts of the Sam
Houston National Forest. 17
F

17

The original TMDL project for the Lake Houston Watershed included an additional five impaired segments and a

total of about 2,362 square miles. Several segments were removed from the study area in 2010, mainly in the East
and West Forks of the San Jacinto River Basin. TMDLs may be initiated in the future for these segments.
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Figure 2: BIG Project Area

Approved by the BIG on October 16, 2012

43

Approved by the TCEQ on January 30, 2013

Implementation Plan for TMDLs for Bacteria in the Houston-Galveston Region

Table 3: TMDL Adoption and Approval Dates
TMDL

Segments in the TMDL

TCEQ
adoption date

EPA approval
date

Eighteen Total Maximum Daily

1013, 1013A, 1013C,

April 8, 2009

June 11, 2009

Loads for Bacteria in Buffalo

1014, 1014A, 1014B,

and Whiteoak Bayous and

1014E, 1014H, 1014K,

March 6, 2009

Tributaries

18

1014L, 1014M, 1014N,
1014O, 1017, 1017A,
1017B, 1017D, and
1017E

Nine Total Maximum Daily

1101, 1101B, 1101D,

September 10,

Loads for Bacteria in Clear

1102, 1102A, 1102B,

2008

Creek and Tributaries

19

1102C, 1102D, and
1102E

Eight Total Maximum Daily

1016, 1016A, 1016B,

Loads for Indicator Bacteria in

1016C, and 1016D

June 2, 2010

August 12,
2010

Greens Bayou Above Tidal and
Tributaries20
Five Total Maximum Daily
Loads for Indicator Bacteria in
Brays Bayou and Tributaries

1007B, 1007C, 1007E,

September 15,

September 27,

and 1007L

2010

2010

1007D and 1007N

September 15,

September 27,

2010

2010

September 15,

September 27,

2010

2010

21

Four Total Maximum Daily
Loads for Indicator Bacteria in
Sims Bayou and Tributaries

22

Total Maximum Daily Loads for

1006D, 1006I, and 1006J

Indicator Bacteria in Three
Segments of Halls Bayou and
Tributaries23
18

(TCEQ 2009a)

19

(TCEQ 2008b)

20

(TCEQ 2010a)

21

(TCEQ 2010b)

22

(TCEQ 2010d)

23

(TCEQ 2010c)
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TMDL

Segments in the TMDL

TCEQ
adoption date

EPA approval
date

Thirteen Total Maximum Daily

1006F, 1006H, 1007F,

September 15,

September 27,

Loads for Indicator Bacteria in

1007G, 1007H, 1007I,

2010

2010

the Eastern Houston Bayous

1007K, 1007M, 1007O,
April 6, 2011

Not approved

and Tributaries

24

and 1007R

Fifteen Total Maximum Daily

1002*, 1003*, 1004*,

Loads for Indicator Bacteria in

1004D*, 1004E, 1008,

(as of April 15,

Watersheds Upstream of Lake

*1008B, 1008H, 1009,

2011)

Houston

25

1009C, 1009D, 1009E,
1010, and 1011

* In original TMDL project, but subsequently removed

Potential Sources of Bacteria
Pollutants may come from both point and nonpoint sources. They include:


Non-compliant WWTF discharges,



Industrial and construction site discharges,



Municipal separate storm sewer systems,



Unpermitted storm sewer systems,



Sanitary sewer overflows,



Leaking wastewater infrastructure,



Dry weather discharges/illicit discharges into and from storm sewers,



Sediment re-suspension,



Bacteria regrowth,



Failing on-site sewage facilities,



Agricultural activities and domesticated animals,



Wildlife, and



Pets.

Methods for Estimating Bacteria Loads
In the development of the Houston-Galveston area bacteria TMDLs, the TCEQ and its consultants used a
variety of methods to analyze indicator bacteria loads, in-stream water quality, and load reductions.
Relating bacteria loading to in-stream bacteria levels is difficult because of the dynamics of bacteria
24

(TCEQ 2010j)

25

(James Miertschin & Associates, Inc. 2009)
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populations. Bacteria populations can be affected by factors such as sunlight, water temperature,
nutrients, and sediment.
The specific models for each project area were chosen based on available information about how
various models work and characteristics of the water bodies. For the Clear Creek TMDL, load duration
curve (LDC) analyses were used for the seven freshwater segments and a tidal prism method was used
for the two tidal segments. Three methods of analysis were used to analyze bacteria loads for the
Buffalo and Whiteoak bayous TMDLs: LDC analyses, a mass balance analysis using Bacteria Load
Estimator Spreadsheet Tool (BLEST), and a Hydrologic Simulation Program Fortran (HSPF) analysis for
simulation of watershed hydrology and water quality. LDC analyses were used for waterways in the
Houston Metropolitan and Lake Houston project areas.
In LDCs, a line displays the maximum allowable load over the complete range of flow conditions based
on the calculation of flow multiplied by the criterion. Using LDCs, a TMDL can be expressed as a
continuous function of flow, equal to the line, or as a discrete value derived from a specific flow
condition. LDCs do not simulate the fate of contaminants; rather, they calculate allowable loading for a
given flow and they show the distribution of bacteria exceedances during different flow levels.
A time-varying tidal prism modeling approach with a moderate level of spatial resolution allows for the
calculation of bacteria loadings in tidal waterways. The tidal prism is the volume of water between low
and high tide levels or between the high tide elevation and the bottom of the tidal waterway. The model
incorporates the three mechanisms through which bacteria loadings enter the impaired systems: runoff,
direct point source discharges, and tidally influenced loadings.
BLEST is designed to calculate or estimate the indicator bacteria loads and load reductions for each
segment needed to attain the water quality standard for the segment. It estimates load reductions for a
fixed time interval and a given segment and does not incorporate the temporal variations associated
with pathogen loads. However, it does allow an evaluation of loads by subwatershed.
The HSPF model is a continuous simulation model for watershed hydrology and water quality. The
model can account for both point source and nonpoint source loadings in the watershed. It includes
simulation of the receiving stream that receives mass loadings from the watershed.

TMDL Equation
The standard TMDL equation is TMDL = WLA + LA + MOS, where TMDL is Total Maximum Daily Load,
WLA is Waste Load Allocation, LA is Load Allocation, and MOS is Margin of Safety, a factor to account for
uncertainty and future growth. The equation is used to allocate loads among different sources of a
pollutant.26
26

(U.S. Environmental Protection Agency 2008)
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Waste load allocations were determined for point sources in each TMDL. These point sources include
effluent discharges from permitted wastewater facilities, permitted stormwater runoff, and other point
sources. Load allocations for nonpoint sources generally include background loads, upstream loads, any
stormwater runoff not subject to permit, on-site sewage facility loads, and other nonpoint sources such
as animal deposition and leaking wastewater infrastructure. Allocated loads for all TMDLs covered by
this document can be found in Appendix C.
X

Implementation Plan Overview
In order to keep Texas’ commitment to restore and maintain water quality in impaired rivers, lakes,
bayous, and bays, the TCEQ recognizes that it must establish implementation plans for each TMDL. This
I-Plan is designed to guide activities that will reduce bacteria in the 60 impaired segments in the
adopted TMDLs and their watersheds. The ultimate goal of the I-Plan is to restore contact recreation
use, where appropriate, by reducing concentrations of bacteria to levels that meet the criteria
established in the water quality standards for contact recreation.
This I-Plan is a flexible tool that governmental and nongovernmental organizations will use to guide their
program management. The participating organizations may accomplish the activities described in this
I-Plan through voluntary or regulatory measures as appropriate. Progress will be evaluated on a regular
basis with updates and changes being made to the I-Plan as needed.
This I-Plan contains the following components:


A description of implementation activities and management measures that will be implemented
to achieve the water quality targets;



A schedule for implementing activities;



A description of the legal authority under which the participating agencies may require certain
implementation activities;



A follow-up tracking and monitoring plan to determine the effectiveness of the implementation
activities and management measures undertaken;



Identification of measureable outcomes and other considerations the TCEQ will use to
determine whether the I-Plan has been properly executed and water quality standards are being
achieved, or whether this plan needs to be modified; and



Identification of communication strategies the TCEQ will use to disseminate information to
stakeholders and other interested parties.

This I-Plan includes all of the nine key elements for watershed-based plans as prescribed in the
Supplemental Guidelines for the Award of Section 319 Nonpoint Source Grants to States and Territories
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in FY 2003 27 (compiled in Appendix K). Projects developed to implement nonpoint source elements of
F

F

X

this I-Plan that meet the conditions of the U.S. Environmental Protection Agency’s Section 319(h)
incremental grant program may be eligible to receive this funding.28 I-Plans differ from Watershed
Protection Plans (WPPs) in two key ways. First, I-Plans typically address only one pollutant in a water
body or water bodies while WPPs address all sources and causes of watershed impairments and threats.
Second, I-Plans are usually regulatory and state driven while WPPs are usually voluntary and locally
driven.
The BIG proposes an adaptive management approach to implementation. The EPA describes adaptive
implementation as a tool used to improve implementation strategies. Adaptive implementation may be
appropriate when there is uncertainty regarding loading, necessary load reductions, and the
effectiveness of implementation activities, as is the case for this I-Plan. Adaptive implementation allows
for the implementation of practicable controls while additional data collection and analysis are
conducted. Monitoring addresses the uncertainty in the efficacy of implementation actions and can
provide assurance that implementation measures are succeeding in attaining water quality standards, as
well as inform the ongoing TMDL implementation strategy.29 The cost-effectiveness of the
recommendations in this I-plan will need to be tested early during implementation so the overall
strategy can be adapted to emphasize those measures which are working best. The advantage of this
approach is that it will avoid major up-front expenditures for untested strategies, but it will also require
a sustained investment in monitoring and follow-up communication.
Primary bacteria sources of concern include wastewater treatment facilities, sanitary sewer systems, onsite sewage facilities, and stormwater; however, loadings from the various sources cannot be quantified
at this time. Top implementation activities for these sources include more stringent bacteria monitoring
requirements and bacteria limits for wastewater treatment facilities, requirements for all sanitary sewer
systems to develop and implement an operations and maintenance program, the creation of a
geographic inventory of on-site sewage facilities, and the geographic expansion of stormwater
management programs. Each activity is more fully described in each section of this plan.

27

(U.S. Environmental Protection Agency 2002)

28

See the Clean Water Act § 319(h), 33 U.S.C. 1329 (2006 & Supp. 2009)

29

(U.S. Environmental Protection Agency, Best-Wong, B. 2006)
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Implementation Strategy 1.0: Wastewater Treatment Facilities
Although bacteria are found in fecal waste of all warm-blooded animals, it is the intent of the BIG to
focus resources on bacteria from human sources.
In Texas, the level of bacteria loading from wastewater treatment facilities (WWTFs) is largely unknown
because, until recently, their permits have not required them to test for bacteria, with the exception of
facilities utilizing an ultraviolet disinfection system. However, non-compliant WWTFs were designated in
the Clear Creek TMDL as one of the most probable sources of bacteria in the region’s waterways. 30
F

F

Results from limited monitoring of bacteria in the BIG region suggests that while levels of indicator
bacteria in effluent from individual WWTFs is typically low, at any given time approximately 5 percent to
10 percent of the facilities can be found to be exceeding the single-sample criterion for E. coli. 31
F

As of October 1, 2010, the BIG region has 536 domestic WWTFs and 50 industrial WWTFs, most of which
are permitted for less than 0.5 million gallons per day, or MGD. (See Table 4 and Figure 3.) When not
X

dominated by stormwater, flow in many of the region’s waterways is dominated by wastewater
effluent. Possible sources of bacteria from WWTFs include insufficiently treated effluent and
unauthorized/accidental discharge, including sludge.
Table 4: Domestic and Industrial WWTFs 32
F

Permitted Flow
(MGD)

Number of Domestic WWTFs
(% of Domestic Facilities)

Number of Industrial WWTFs
(% of Industrial Facilities)

0 to less than 0.1

228 (43%)

43 (86%)

0.1 to less than

127 (24%)

4 (8%)

0.5 to less than 1

98 (18%)

1 (2%)

1 to less than 5

76 (14%)

2 (4%)

5 to less than 10

5 (1%)

0 (0%)

10 or greater

2 (0%)

0 (0%)

0.5

30

(TCEQ 2008b)

31

(TCEQ 2009a)

32

These numbers were extracted from a database, maintained by H-GAC, of permitted WWTF in the thirteen-

county region.
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Implementation Activity 1.1: Impose More Rigorous Bacteria
Monitoring Requirements
Until recently, WWTFs in Texas were not required to monitor for bacteria, with the exception of facilities
using an ultraviolet disinfection system. However, the TCEQ recently came to an agreement with the
EPA and adopted a new rule requiring that all domestic wastewater draft permits, for which Notice of
Application and Preliminary Decision is published on or after January 1, 2010, be updated to include
monitoring requirements for bacteria at a specified frequency (See Table 5).33 It will take five years or
more for renewals to be initiated for all domestic wastewater permits.
In order to move toward compliance with contact recreation standards in the region’s waterways, it is
imperative to have more information about WWTFs’ operations. As such, the BIG recommends that the
frequency of monitoring be increased over what is currently required by the TCEQ.
According to current regulations, 228 domestic WWTFs in the BIG project area are required to monitor
bacteria quarterly and 127 domestic WWTFs are required to monitor monthly. Under the
recommendations of this I-Plan, domestic WWTFs in the BIG project area would be required to monitor
bacteria on frequencies similar to those for other parameters of their Texas Pollutant Discharge
Elimination System (TPDES) permits, up to five times per week. If a domestic permit does not specify a
sampling frequency for bacteria, the permittee should follow the frequencies set forth in Table 6. As of
X

August 2010, the cost to run a bacteria sample is approximately $50.
Larger flows have more frequent sampling requirements than small flows, as reflected in the current
requirements in Texas for domestic WWTFs. Current requirements are shown in Table 5. Table 6 shows
X

X

proposed increases in sampling frequency for smaller flows to increase the operational database. Over
time, the increased data will help operators understand the effects of variables such as rainfall and
infiltration. In addition, the data could help improve load reduction because operators will have more
information to use to adjust and control facilities to reduce bacteria levels. The additional data may also
protect compliant WWTFs from more stringent regulations that could be imposed if receiving stream
quality fails to improve. Frequencies shown in Table 6 could be increased, depending on WWTF
X

performance, other site sampling frequencies, and the impairment of the receiving stream.

33

See 34 Tex. Reg. 3495 (2009), adopted 34 Tex. Reg. 8332 (2009) (codified as an amendment to 30 Tex. Admin.

Code § 319.9(b))
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Figure 3: Map of Wastewater Treatment Facility Outfalls
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Table 5: Current requirements in Texas for domestic WWTFs 34
F

Permitted Flow
(MGD)

Chlorine systems

Ultraviolet
systems

Natural systems

0 to less than 0.1

1/quarter

5/week

1/month

0.1 to less than 0.5

1/month

5/week

2/month

0.5 to less than 1

2/month

Daily

1/week

1 to less than 5

1/week

Daily

3/week

5 to less than 10

3/week

Daily

5/week

10 or greater

5/week

Daily

Daily

Table 6: Proposed requirements for domestic WWTFs in the BIG Project Area
Permitted Flow
(MGD)

Chlorine systems

Ultraviolet
systems

Natural systems

0 to less than 0.1

1/week*

5/week

3/week*

0.1 to less than 0.5

1/week*

5/week

3/week*

0.5 to less than 1

3/week*

Daily

3/week*

1 to less than 5

3/week*

Daily

3/week

5 to less than 10

5/week*

Daily

5/week

10 or greater

5/week

Daily

Daily

*These proposed values differ from existing values.
According to new bacteria monitoring regulations, in 30 Tex. Admin. Code § 319.9(b), a permittee that
has at least twelve months of uninterrupted compliance with its bacteria limit may notify the
commission of its compliance and request a less frequent measurement schedule. The same allowance
and possible consequences for violation of the permit limit could apply in the project area.
TCEQ procedures specify that effluent limits and monitoring requirements for bacteria associated with
industrial discharges will be determined on a case-by-case basis. 35 If the TCEQ elects to include bacteria
F

F

limits or monitoring in a permit for an industrial facility, the BIG recommends that the TCEQ take into
consideration the bacteria limits and monitoring guidelines specified by the BIG for domestic WWTF
permits. The TCEQ shall also consider the characteristics of both the waste stream and the receiving
water body, particularly when the stream is impaired for bacteria.

34

See 30 Tex. Admin. Code § 319.9 (2011) (Table (b): Frequency of Bacteria Measurement)

35

(TCEQ 2010g)
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Implementation Activity 1.2: Impose Stricter Bacteria Limits for
WWTF Effluent
The TCEQ adopted a rule on November 4, 2009, requiring all TPDES domestic wastewater permits be
updated to include bacteria limits for all WWTFs.36 New regulations state that “by adopting bacteria
limits, there will be a more direct and possibly more accurate measure of the level of disinfection
achieved in domestic effluent discharged to both fresh and salt water.”37 Current regulations have set
F

the monthly geometric mean bacteria effluent limit and the daily maximum bacteria effluent limit at the
most stringent contact recreation category level.38
However, if waterways are to meet contact recreation standards, effluent limits should be made more
stringent for WWTFs discharging into bacteria-impaired watersheds. In fact, the approved Buffalo and
Whiteoak bayous TMDL 39 states, “if WWTFs were to discharge at the water quality criterion (126
F

F

MPN/100 mL), there would be no capacity to accommodate other loads and existing downstream
discharges.” 40 Therefore, for domestic facilities releasing effluent into freshwater, the BIG resolves and
F

F

recommends to the TCEQ that bacteria limits in domestic WWTF permits throughout the BIG project
area be set at 63 MPN/100 mL for the geometric mean of the monthly samples 41 of E. coli effluent, using
F

F

any method approved under 40 C.F.R. § 136, and 197 MPN/100 mL for the daily maximum E. coli
effluent limit. The authority to set these stricter limits was given explicitly in the rule itself,42 where it
states “the commission may impose more stringent requirements in permits than those specified…on a
case-by-case basis, where appropriate to maintain desired water quality levels or protect human

36

See 34 Tex. Reg. 3495 (2009), adopted 34 Tex. Reg. 8332 (2009) (codified as an amendment to 30 Tex. Admin.

Code § 319.9(b))
37

(TCEQ 2009c)

38

See 30 Tex. Admin. Code § 309.3(h)(2) (2011) (Application of Effluent Sets)

39

(TCEQ 2009a)

40

The Buffalo and Whiteoak Bayous TMDL and other TMDLs proposed and anticipated in the BIG region specify

that E. coli limits for WWTF effluent be one half of the water quality criterion, currently 63 MPN/100 mL, in
calculations of the WWTF Waste Load Allocation. More stringent limits for Enterococci were not specified by the
TMDLs.
41

After identifying and rejecting outliers, consistent with ASTM E 178-80, "Standard Practice for Dealing With

Outlying Observations" (Section 14.02, General Methods and Instrumentation - General Test Methods; Forensic
Sciences: Terminology; Conformity Assessment: Statistical Methods).
42

See 30 Tex. Admin. Code § 309.3 (2011) (Application of Effluent Sets)
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health.”43 As allowed for in the Buffalo and Whiteoak bayous TMDL, the BIG resolves that the bacteria
limit be set at a geometric mean of 126 MPN/100 mL for the monthly samples at a WWTF’s next permit
renewal or major amendment and that the new limit be phased in, such that three years after the
permit’s effective date the effluent limit shall be a geometric mean of 63 MPN/100 mL for the monthly
samples. 44 This phased in approach would allow the WWTFs to implement E. coli monitoring while each
F

F

plant plans and implements processes to address E. coli discharges.
The TCEQ has developed criteria for actual classified stream segment testing using E. coli as the indicator
bacteria for freshwater and Enterococci for saltwater per Appendix A of 30 Tex. Admin. Code § 307.10
(1).45 Fecal coliform can still be used as an alternative indicator during the transition to the new indicator
bacteria, as specified in 30 Tex. Admin. Code § 307.7(b).46 For domestic facilities where the TCEQ
determines that Enterococcus, rather than E. coli, is the appropriate indicator bacteria, the BIG resolves
that the Enterococcus effluent limit be set at 23 MPN/100 mL for the geometric mean of the monthly
samples 47 and 57 MPN/100 mL for the daily maximum, using any method approved under 40 C.F.R. Part
F

F

136.

Implementation Activity 1.3: Increase Compliance and Enforcement by
the TCEQ
Stakeholders are concerned that there are insufficient quantities of investigations, reviews, and
enforcement being performed by the TCEQ. The BIG recommends that the TCEQ conduct unannounced
and focused inspections with a goal to have all facilities inspected every two years. There are multiple
methods to address the low numbers of investigations and reviews performed. One method would be to
increase the number of staff performing investigations, either through hiring additional TCEQ staff or
through a contract with local programs. Another method would be to change TCEQ operating
procedures.
43

(State of Texas 2009)

44

After identifying and rejecting outliers, consistent with ASTM E 178-80, "Standard Practice for Dealing With

Outlying Observations" (Section 14.02, General Methods and Instrumentation - General Test Methods; Forensic
Sciences: Terminology; Conformity Assessment: Statistical Methods)
45

See Appendix A of 30 Tex. Admin. Code § 307.10 (1) (2011) (Site-specific Uses and Criteria for Classified

Segments)
46

See 30 Tex. Admin. Code § 307.7(b) (2011) (Appropriate uses and criteria for site-specific standards)

47

After identifying and rejecting outliers, consistent with ASTM E 178-80, "Standard Practice for Dealing With

Outlying Observations" (Section 14.02, General Methods and Instrumentation - General Test Methods; Forensic
Sciences: Terminology; Conformity Assessment: Statistical Methods)
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1.3.1: Allow unannounced inspections and focused investigations on all facilities, including
sampling-only investigations
Currently, unannounced inspections can be performed at WWTFs that have been designated as poor
performers or in response to complaints and other similar situations. In the BIG region only one facility
has been so designated. Unannounced inspections have been shown to increase compliance. 48 The BIG
F

F

assumes that unannounced WWTF inspections would yield similar results.
In addition to the restrictions on whether inspections must be announced, there are restrictions on the
types of investigations that may be performed. For example, Comprehensive Compliance Inspections are
required for inspections of mandatory facilities and can take days to complete. This severely limits the
number of inspections that can be performed. The TCEQ should allow for and conduct focused
investigations including inspections that just collect samples at all facilities. An investigator could then
conduct numerous inspections in a single day. Currently, focused investigations are permitted only at
discretionary minor facilities, which, for the most part, have permitted discharge of less than one MGD.
For facilities that are not currently staffed, the BIG recommends that the TCEQ develop a procedure to
facilitate these inspections and investigations. For example, the TCEQ could require access within a
defined, restricted period of time after providing notice by telephone to a posted number.
1.3.2: Consider increasing TCEQ staff or contract with local programs to increase
inspections and reviews
The TCEQ should perform a workload analysis to correlate recent increases in wastewater fees from the
regulated community to the allocation of staff for inspections and enforcement. If that analysis
concludes that more staff is necessary, the TCEQ should hire additional employees. An alternative to
hiring additional TCEQ employees would be for the TCEQ to consider contracting with a local program,
as is done by the TCEQ for its air quality and waste management programs. Increasing the TCEQ staff or
contracting with local programs would help ensure all plans and specifications are reviewed, a greater
number of WWTFs are inspected each year, and Discharge Monitoring Reports are reviewed on a more
frequent basis for effluent violations, non-submittal, and other issues.

Implementation Activity 1.4: Improved Design and Operation Criteria for
New Plants
Much of the existing design and operation criteria for WWTFs was improved in 2008 when 30 Tex.
Admin. Code § 217 (2011) (Design Criteria for Domestic Wastewater Systems) (formerly § 317) was
adopted. As a greater understanding of how plant design impacts bacteria outputs from plants is

48

(Texas Department of State Health Services 2007)
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achieved, the BIG recommends local governments reopen discussion of design criteria in the near future
and consider whether adopting stricter requirements within their jurisdiction would be appropriate.

Implementation Activity 1.5: Upgrade Facilities
Bacteria monitoring may reveal WWTFs that are not meeting effluent limits. Upgrades or repairs, as
appropriate, will be the responsibility of each individual facility in order to comply with individual
permits. Some types of facilities may have more trouble than others in meeting bacteria standards.
These facilities may need to undertake an intensive redesign. Grants, although generally not great in
size, may be available. Possible sources of funding include:


EPA via the Texas Water Development Board, Clean Water State Revolving Fund Program



U.S. Department of Commerce, Economic Development Grants for Public Works and
Development Facilities



U.S. Department of Agriculture, Rural Utilities Service Water and Waste Disposal Program



U.S. Department of Housing and Urban Development, State Community Development Block
Grant Program

Implementation Activity 1.6: Consider Regionalization of WWTFs
Notwithstanding TCEQ and local enforcement authority, WWTFs that are chronically or severely out of
compliance with the bacteria limits set in their TPDES permit shall be encouraged to address the
problems through operational improvements and/or capital improvements. If the facility continues
violating bacteria limits set in their TPDES permit, the BIG encourages the TCEQ or any local government
with jurisdictional authority to require the WWTF to evaluate facility regionalization and implement as
appropriate. If regionalization is not a viable alternative, the facility should be required to be modified to
meet higher design and monitoring standards.

Implementation Activity 1.7: Use Treated Effluent for Facility Irrigation
Many domestic WWTFs currently do not use their effluent for purposes of irrigation of facility grounds.
Using effluent for facility irrigation will allow the water to trickle through the grass and soil, filtering out
additional pollutants. Each domestic WWTF is required to consider the use of treated effluent for facility
irrigation purposes and is encouraged to incorporate its use as appropriate prior to the next renewal of
its permit.
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Implementation Strategy 2.0: Sanitary Sewer Systems
This implementation strategy focuses on the underground infrastructure (pipes), ancillary support
processes (lift stations), and the management of the network of infrastructure that is connected to the
wastewater treatment facility itself. Activities to be implemented in the wastewater treatment facilities
are discussed in the previous section.
Sanitary sewers can fail to function properly due to blockages, line breaks, defects that allow
stormwater and groundwater to overload the system, lapses in operation, inadequate design and
construction, power failures, and vandalism. The EPA has concluded that sanitary sewer overflows
(SSOs) contribute to bacteria loading in almost all impaired streams, but may or may not be a primary
source of loading. EPA acknowledges that SSO data is difficult to assess. 49
F

F

In a Report to Congress, the EPA addressed the extent and possible solutions to human health and
environmental impacts caused by SSOs.50 In the Houston region, sanitary sewer systems are separate
and not intentionally combined with stormwater sewer systems. SSOs are untreated or partially treated
discharges from sanitary sewers. “SSOs can range in volume from one gallon to millions of gallons. The
microbial pathogens and other pollutants present in SSOs can cause or contribute to water quality
impairments, beach closures, shellfish bed closures, contamination of drinking water supplies, and other
environmental and human health problems.” 51
F

Based on estimates presented in the TMDL reports or draft technical documents, an average of 77
overflows were reported each month, representing a monthly average of over 700,000 gallons.
Overflows were reported in all but two watersheds.
In general, implementation actions consist of encouraging improvements to sanitary sewers; reducing
the amount of fats, oils, and grease entering the systems; addressing lift station inadequacies; improving
reporting of violations; strengthening controls on subscriber systems; 52 maintaining an accurate map of
F

F

sanitary sewer coverage; and evaluating the penalty structure for SSOs and other sanitary sewer
violations.

49

(U.S. Environmental Protection Agency 2004)

50

(U.S. Environmental Protection Agency 2004)

51

(U.S. Environmental Protection Agency 2004)

52

A subscriber system is a sewer system that conveys flow to a wastewater treatment facility that is owned by a

separate entity. The term is not intended to indicate individual private laterals, such as a homeowner’s connection
to a sewer system.
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Implementation Activity 2.1: Develop Utility Asset Management Programs for
Sanitary Sewer Systems
A utility asset management program (UAMP) is a common-sense, proactive approach to managing,
maintaining, and operating a sanitary sewer system. The EPA’s Capacity, Management, Operation, and
Maintenance (CMOM) is probably the most well-known UAMP. This section uses CMOM as a guide for
this implementation activity but these programs are intended to function independently of the EPA
unless the system’s owner or operator requests its technical or other assistance.
UAMPs provide a framework for self-evaluation and planning for the function, condition, and
performance of a sanitary sewer system. Currently, UAMPs are voluntary in Texas, although the TCEQ or
EPA can require them through a consent decree or administrative order. To facilitate the development
and implementation of many elements of UAMPs, the TCEQ offers the Sanitary Sewer Overflow
Initiative (SSOI), a voluntary program to improve a system’s operation. Some operators have voluntarily
implemented a program as a means to improve performance and reduce costs. It should be understood
that UAMP elements will vary with requirements and circumstances of individual entities. For example,
a small, well-run system with fewer than a dozen connections would have a simple program, possibly
described in less than two pages. A large or problematic system would have a substantial UAMP,
proportional to its size or problems. Therefore, the BIG does not recommend that the TCEQ, the EPA, or
other regulators develop or use a ‘standard format.’
2.1.1: Require a UAMP Plan as part of Wastewater permits
The BIG requests that all permits for new WWTFs discharging to a stream within the BIG project area
include a UAMP plan for any sanitary system owned and operated by the new WWTF . The BIG also
requests that, starting five years from the approval of the I-Plan, all permit renewals for WWTFs
discharging to a stream within the BIG project area include a UAMP plan for any sanitary system owned
and operated by the WWTF. As allowable by law, the UAMP plan should apply to any subscriber systems
that contribute to the WWTF. 53
F

The intent of the BIG is that all permits for WWTFs with authority over the collection system discharging
to a stream within the BIG project area include requirements for UAMP plans. The BIG recognizes that
valid constraints may prevent the TCEQ from including such requirements in all plans and that, in such
situations, TCEQ may encourage those facilities to voluntarily develop such plans.
H-GAC or other appropriate entities shall, as resources are available, track the inclusion of UAMP plan
requirements in WWTF permits and the voluntary development of UAMP plans by permitted facilities

53

See sample language in “Model NPDES Permit Language for Sanitary Sewer Overflows (draft)” (U.S.

Environmental Protection Agency 2007)
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not subject to permit requirements for UAMP plans. The BIG shall evaluate the adoption of UAMP plans
and whether additional actions should be recommended.
These recommendations are intended to reduce bacteria loading by reducing the possibility of
malfunctions such as blockages, line breaks, inflow and infiltration of stormwater and groundwater,
lapses in operation, inadequate design and construction, power failures, and vandalism. By reducing the
possibility of malfunction, the BIG intends that UAMP plans will reduce the possibility of discharges of
untreated or partially treated sewage from a sanitary sewer system, at the same time they improve the
services provided to customers.
Operators of existing systems are encouraged to develop a UAMP plan prior to the inclusion of these
requirements in a permit. In general, components of the UAMP plan will include clearly stated goals, a
description of the organization, the permittee’s legal authority, an overflow emergency response plan,
measures and activities, design and performance standards, a capacity assurance plan, provisions for
self-audits, and a communication plan. Activities specified in the plan might include lift station
maintenance, provision of alternative power sources such as generators for lift stations, periodic
manhole surveys that include cover levels and wall condition, periodic line cleaning, and condition
surveys. More details and resources for plan development are provided in Appendix D.
Operators of sanitary sewer systems are encouraged to seek technical assistance from either the TCEQ
or the EPA as appropriate, although the oversight of neither agency is a requirement of the program.
Owners and operators are encouraged to consider participating in the TCEQ’s voluntary SSOI program as
a means to improve system performance and to facilitate development of an appropriate UAMP plan.
The TCEQ’s Small Business and Local Government Assistance program is also a source of technical
assistance.54 Minimum elements of the UAMP plan would include the provision of updated coverage
F

maps, confirmation of subscriber system registration (see Implementation Activity 2.5), and improved
X

reporting requirements (see Implementation Activity 2.4). As resources are available, H-GAC shall collect
X

and make available copies of UAMP, CMOM, and SSOI plans for reference.
The TCEQ is encouraged to make facilities that do not have a UAMP plan, and facilities that are not
implementing their UAMP plan, higher priorities for inspections and enforcement.
2.1.2: Develop a series of webcasts and meetings to provide introductory information
about UAMPs
H-GAC, the TCEQ, or another appropriate entity shall offer a series of meetings geared toward local
sanitary sewer owners, operators, and engineers, providing introductory information about UAMPs.
Meeting topics may include a description of the problems presented by sanitary sewer systems, a
54

See also “Guide for Evaluating Capacity, Management, Operation, and Maintenance (CMOM) Programs at

Sanitary Sewer Collection Systems” (U.S. Evironmental Protection Agency 2005)
F
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definition of CMOM, an outline of EPA guidelines, case studies, and a description of benefits such as cost
savings, cost avoidances, and pollution reduction. In an effort to make the information accessible to an
expanded audience, the meetings will be recorded and made available in a webcast format during the
meeting and as an online archive. Potential development partners include the Water Environment
Association of Texas, the TCEQ, the Water Environment Research Foundation, the EPA, the Texas Water
Utility Association, the Texas Rural Water Association, and the Association of Water Board Directors –
Texas. Continuing education credits should be given to operators for participation in training related to
UAMP.

Implementation Activity 2.2: Address Fats, Oils, and Grease
Fats, oils, and grease are considered to be the leading cause of blockages in sanitary sewers, and the EPA
estimates that blockages account for nearly 50 percent of all SSOs. 55 This implementation activity
F

F

encourages local governmental entities to require owners of sanitary sewer systems to determine the
proper size for grease traps, to inspect them, and to require grease traps be properly cleaned and
otherwise maintained. H-GAC, in consultation with stakeholders and as resources allow, shall develop
model language to facilitate the adoption of appropriate legal mechanisms.
The TCEQ developed a model ordinance in response to the Texas 78th State Legislature’s amendment of
the Texas Water Code, and created standards for managing grease stoppages in utilities’ sanitary sewer
lines. 56 The City of Houston incorporated elements of the model language into its Code of Ordinances in
F

F

57

2007.

Possible topics for public education include efforts targeted at reducing fats, oils, and grease from
residences and multi-family dwellings. Available resources include the Can Your Fats 58 brochure
F

F

developed by Harris County and the City of Houston, the City of Houston’s Corral the Grease program 59
F

F

60

and the TCEQ’s Let’s Tackle the Grease in This Kitchen poster and video.
F

F

55

(U.S. Environmental Protection Agency 2004)

56

See Tex. Water Code Ann. § 26.0491 (2010) (Model Standards to Prevent Discharge of Untreated Wastewater

from Sanitary Sewers). (State of Texas 2004)
57

See Houston, Tex., Code of Ordinances, Chapter 47, Article 7 (2008). (City of Houston 2008)

58

(Harris County & City of Houston 2009)

59

(City of Houston 2007)

60

(TCEQ 2007)
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Implementation Activity 2.3: Encourage Appropriate Mechanisms to Maintain
Function at Lift Stations
Occasionally, lift stations may cease to function and may discharge sewage into waterways, as
demonstrated during the extensive power outages following Hurricane Ike in 2008. Lift stations may also
fail to function during circumstances other than power outages, such as mechanical failure or repair.
Lift station operators are encouraged to undertake appropriate actions to maintain function of lift
stations during power outages and other situations. Operators shall develop a comprehensive plan,
possibly part of the UAMP plan, to address such situations. Appropriate mechanisms for inclusion in the
plan might include installing underground power lines to lift stations, negotiating with power providers
to reclassify lift stations as a higher priority for service restoration, installing solar-powered generators,
developing partnerships with transportation partners to allow hybrid vehicles to serve as mobile
generators, installing quick-connects if the use of mobile generators is necessary, using by-pass pumps,
or using a wireless remote system. Conventional generators, whether fueled by natural gas or diesel
fuel, might also be appropriate. Owners and operators are strongly encouraged to install quick-connects
at lift stations. Quick-connects allow the quick connection of lift stations to alternative power sources
such as mobile generators without the need for time-consuming and expensive facility modifications
during a post-storm or other failure.

Implementation Activity 2.4: Improve Reporting Requirements for Sanitary
Sewer Overflows
Current EPA regulations specify reporting requirements for noncompliance, including SSOs, in 40 C.F.R.
§§ 122.41(1) (6) and (7) (2011).
2.4.1: Implement statewide database to record reported SSOs, allowing operators of
sanitary sewer systems to enter information directly into State of Texas Environmental
Electronic Reporting System
The TCEQ should further develop its system to allow collection, analysis, and dissemination of this
information. This action is not intended to increase the data-entry requirements for TCEQ staff; instead,
it is intended to streamline reporting and analysis.
2.4.2: Develop ability for communities to use statewide database to record reported SSOs
The existing TCEQ database security features require a broadband Internet connection for access. Until
all sanitary sewer operators have access to a broadband Internet connection, database reporting should
not be required.
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In 2009, using American Recovery and Reinvestment Act funds, the Texas Department of Agriculture
began mapping the coverage of broadband Internet access in Texas.61 Once areas without coverage
have been identified, funds may be available to develop coverage in rural areas, including all of the nonurban areas of the BIG region.
Once a statewide database is available and all communities in the BIG project area have the ability to
report electronically, operators’ permits shall require them to utilize the database to report SSOs.
2.4.3: Require reporting of SSOs to local programs
EPA regulations allow WWTF permits to include requirements that SSOs be reported to local programs,
such as those of cities and counties. The statewide database described in the preceding section should
be developed to include reporting capabilities that would allow the program to automatically alert local
governments about SSOs.

Implementation Activity 2.5: Strengthen Controls on Subscriber Systems
Subscriber systems are those systems that do not operate their own WWTFs or have their own permits,
but instead enter into contracts with permitted WWTFs. (The term subscriber system is not intended to
include private laterals such as those connecting a private residence to a sanitary sewer system.) While
the exact linear footage of subscriber sanitary sewers in the project area is unknown, it is also unknown
whether the contracts that WWTFs have with subscriber systems provide adequate controls and
responsibility for operation, management, and maintenance of the subscriber system. Contracts could
be developed to require appropriate controls.
2.5.1: Identify subscriber systems
Two approaches shall be taken to identify subscriber systems. First, as resources are available, H-GAC
shall contact WWTF permittees and ask them to provide information regarding subscriber systems.
Second, the BIG can petition the TCEQ for rulemaking to require registration of subscriber systems. As
resources are available, H-GAC or another appropriate agency shall distribute information about
subscriber systems. If stakeholder concerns regarding subscriber systems remain after five years, the
BIG may consider consulting with the TCEQ to address subscriber systems or petitioning the TCEQ to
require that subscriber systems have their own wastewater discharge permits.
2.5.2: Develop model contracts
As resources are available, H-GAC shall work with attorneys for WWTFs, municipal utility districts
(MUDs), and other stakeholders to develop model contract documents. Contracts might address
operation or maintenance requirements, rights to inspect or repair, flow reduction incentives, flow
61

See Connected Texas website(Connected Texas 2010)
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metering, and the ability to pass on fines or other financial burdens resulting from violations of permit
requirements and for unauthorized discharges.
2.5.3: Provide a circuit rider program to work with WWTF permittees and subscriber
systems to strengthen subscription contracts
As resources are available, H-GAC shall provide a circuit rider program to review and evaluate
subscription contracts and implement terms identified in this section. This program would proceed on a
voluntary basis by watershed, using the geographic prioritization framework recommended by the BIG
and described later in this I-Plan. As part of the program, education on UAMP, metering, and UAMP
development assistance could be provided. Appropriate WWTFs, MUDs, and their attorneys and
accountants would be expected to participate.

Implementation Activity 2.6: Penalties for Violations
The TCEQ recently revised its Penalty Policy #3 to address concerns raised during its most recent Sunset
review. The legislature added Texas Water Code Section 7.067 to allow the TCEQ discretion to approve a
Supplemental Environmental Project (SEP) that would assist local governments that are respondents in
enforcement actions to come into compliance with environmental laws or to remediate the harm
caused by those violations. The Statute requires the TCEQ to review the penalty policy regularly.
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Implementation Strategy 3.0: On-site Sewage Facilities
An on-site sewage facility (OSSF, commonly referred to as a septic system) does not send waste through
a system of pipes to be treated elsewhere. Instead, it uses a combination of physical and chemical
methods to treat the waste at the owner’s location.
A study sponsored by the Texas On-Site Wastewater Treatment Research Council indicates that as many
as 19 percent are failing in eastern Texas.62 Estimates based on census data and OSSF permit records
suggest the project area has at least 70,000 systems. However, the actual number and distribution of
OSSFs in the region is unknown, and inventories of OSSFs are piecemeal.63 Enforcement is not uniform
throughout the region. Furthermore, enforcement efforts often cease if owners of failing OSSFs do not
have the resources to repair or replace their systems or to pay fines associated with violations.
Because properly functioning and maintained OSSFs contribute little to no bacteria to waterways, this
I-Plan primarily focuses on OSSFs that are unpermitted, failing, or poorly maintained. The following
implementation activities are intended to address these systems.
Based on estimates presented in the TMDL reports, OSSFs contribute bacteria loading in the TMDL
Project areas as follows:


Clear Creek project area: Estimate of 91 failing OSSFs64



Buffalo Bayou and Whiteoak Bayou project area: Estimate of 23 failing OSSFs65



Houston Metro project area: Estimate of 1093 failing OSSFs66



Lake Houston project area: Estimate of 860 failing OSSFs67

62

(Reed, Stowe, and Yanke, LLC 2001)

63

(Reed, Stowe, and Yanke, LLC 2001)

64

(TCEQ 2008b)

65

(TCEQ 2009a)

66

Derived from the five technical documents for the Houston Metro TMDL Projects. (University of Houston &

Parsons 2009)
67

(James Miertschin & Associates, Inc. 2009)
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Figure 4: Map of Permitted OSSFs
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Implementation Activity 3.1: Identify and Address Failing Systems
H-GAC will work with the TCEQ, authorized agents, 68 and other interested parties to create an inventory
F

F

and map of OSSFs with particular focus on areas with known or suspected failing systems. The inventory
is a crucial component in the development of priorities, budgets, and timelines for repairing or replacing
failing OSSFs.
3.1.1: Map permitted and unpermitted OSSFs in the H-GAC and BIG Regions
H-GAC began mapping OSSFs in the region in 2009 and continues to work with the TCEQ and the
region’s authorized agents to inventory and map permitted OSSFs and reported OSSF violations. As part
of the study, H-GAC will identify unpermitted OSSFs by analyzing data from appraisal districts,
wastewater treatment plant service areas, census data, and other sources of information. Initial efforts,
including data collection and standardization and mapping, were completed in November of 2010.
Ongoing data collection should be continued by H-GAC as resources are available. Authorized agents or
the TCEQ shall submit information about OSSF locations as frequently as reporting requirements are
specified in 30 Tex. Admin. Code § 285.11(e)(2). Currently, reporting requirements are monthly.
3.1.2: Identify target areas, timelines, and costs
H-GAC, working with stakeholders, will analyze the initial mapping data and prepare a report of
recommended target areas, timelines, and budgets. H-GAC will solicit input from authorized agents and
other interested parties. When possible, target areas will be identified using the geographical
prioritization framework described in Implementation Strategy 11.0. Additional criteria to select target
areas will include proximity to an impaired waterway and density of failing systems. The report will be
used to facilitate grant applications and identify appropriate resources.
3.1.3: Address target areas and pursue funding
Local governments or other agencies will seek to address failing systems in target areas with appropriate
actions which may include enforcement, owner education, repair, replacement, connection to municipal
treatment works, and public education. Local governments and H-GAC shall seek to secure funding to
address failing OSSFs, particularly in target areas. In addition to local funding, a variety of funding
sources may be available.

68

An authorized agent is defined in the Tex. Health & Safety Code Ann. § 366.002(1) (Definitions) as “a local

governmental entity authorized by the commission to implement and enforce rules [related to OSSF regulations in
Chapter 366 of the Health and Safety Code]” (TCEQ 2009b)
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3.1.4: Reevaluate plan
Annually, as resources allow, H-GAC or other appropriate entity shall convene representatives of the
TCEQ, authorized agents, and other stakeholders to review progress, priority areas, funding
opportunities, and other elements of the regional plan.

Implementation Activity 3.2: Address Inadequate Maintenance of OSSFs
Authorized agents and other stakeholders are concerned that homeowners do not know enough about
maintaining an OSSF to identify problems and solutions in order to prevent failures.
3.2.1: Homeowner education
As resources are available, H-GAC will create or adapt a website to provide homeowner education. An
interactive function of this website will encourage OSSF owners to sign up for automatic reminders of
required maintenance activities. This interaction not only benefits the homeowner, but it also serves as
an information gathering tool for H-GAC regarding ownership, permitting and maintenance of OSSFs.
Other possible elements of the website could include an online pumpout and maintenance log for
homeowners and a list of licensed maintenance providers. Municipalities, counties, communities,
homeowner associations and other interested parties can post a link to the website from their websites,
creating a familiar portal for residents.
H-GAC will create or adapt collateral material, such as flyers, advertisements, mailers, and other
marketing pieces for distribution at schools, in newspapers and publications, and to real estate agents
and property inspectors.
3.2.2: Encourage repair and pumpout logs be kept by homeowners and/or
maintenance providers
Authorized agents are encouraged to persuade homeowners and/or maintenance providers to maintain
repair and pumpout logs, which may consist of proof of a valid maintenance contract, for their facilities.
The logs should describe repair and pumpout data for the previous five years. Authorized agents may
choose to require such logs by way of updates to their permit regulations. Homeowners and/or
maintenance providers are encouraged to allow potential homebuyers to review the logs upon request.
Homeowners and/or maintenance providers are encouraged to provide the logs or a copy of the logs to
new homeowners upon transfer of property. Homebuyers will be given flyers or information sheets,
possibly by real estate agents or property inspectors, that provide information about what a homebuyer
or new owner should look for in the logs.
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3.2.3: Coordinate with real estate industry
H-GAC, authorized agents, and other entities shall, as resources are available, provide education
opportunities to real estate agents, property inspectors, and consumers about identification and
consequences of inadequate maintenance and the failure of OSSFs. The Texas Real Estate Commission
requires property inspections at the time of sale, specifies education and certification requirements for
licensed real estate salespersons and inspectors, and develops forms for use during sales and
inspections. Each of these items can be modified to provide additional resources for homeowners
related to their septic systems.
3.2.4: Additional actions
The TCEQ, authorized agents, and other parties are encouraged to develop actions to increase
maintenance of OSSFs, including more inspections, incentives for proper maintenance, and
requirements that systems must be maintained by a maintenance company or a trained homeowner.
The TCEQ is encouraged to suspend or revoke licenses and registrations of poorly performing installers
and maintenance providers.69 As resources are available, H-GAC and other stakeholders shall work to
develop continuing education opportunities regarding OSSF regulations and enforcement for district
attorneys and justices of the peace to increase prosecution of OSSF violations.

Implementation Activity 3.3: Legislation and Other Regulatory Actions
The BIG recommends consideration of the following changes to Texas legislation, rules, and agency
policy.
3.3.1: Model Order, Ordinance, or Resolution
The TCEQ is required to provide a model order, ordinance, and resolution that can be used by
authorized agents to meet the minimum requirements of OSSF laws and rules.70 The TCEQ should
maintain a list of more stringent local rules that have been adopted. Authorized agents are encouraged
to adopt more stringent local rules as appropriate.
3.3.2: Biennial Review
The TCEQ shall consider providing a biennial forum to consider changes to legislation, rules, policies, and
guidance relating to management of OSSFs. As part of this forum, the TCEQ shall discuss and consider
appropriate mechanisms for funding OSSF programs.

69

See 30 Tex. Admin. Code § 285.65 (2011) (Suspension or Revocation of License or Registration)

70

See 30 Tex. Admin. Code § 285.10
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Note: Appendix E provides information about more stringent regulations enacted by authorized agents
in the Houston-Galveston region.
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Implementation Strategy 4.0: Stormwater and Land Development
The BIG project area has experienced rapid population growth resulting in increased land development,
which in turn has led to challenges in maintaining waterways as areas for recreation. These changes may
also impact bacteria levels in the waterways.
Bacteria sources, such as wastes from pets, wildlife, and even humans, can be washed into storm drains
and then discharged into local waterways. Because stormwater systems are designed to quickly and
efficiently remove stormwater from developments, stormwater often bypasses the natural vegetative
barriers that filter sheet flow over the land. Thus, bacteria loading may be more concentrated.
Infrastructure, such as pipes, inlets, culverts, interceptors, basins, reservoirs, outfalls, and channelized
waterways, can also increase direct bacterial loading. The TMDLs for Buffalo and Whiteoak bayous
indicate that stormwater from permitted municipal separate storm sewer systems (MS4s) is a significant
source of bacteria loading. 71
F

Existing requirements of MS4 permits address some important elements of bacteria loading in
stormwater, offering an adaptive rather than prescriptive approach to bacteria reduction. Furthermore,
many smaller cities and some unincorporated county areas do not currently have stormwater permits,
but may become designated as an MS4-permitted community in the future, possibly because of new
census data. Some smaller cities and unincorporated areas should be encouraged to voluntarily adopt
the six elements of MS4 Phase II permits.72
Structural BMPs, such as modifications to stormwater outfalls that may reduce bacteria through
aeration, treatment by sunlight, or physical removal of contaminants, have the potential to reduce
bacteria loading into waterways. Because there is limited data regarding how well such BMPs might
reduce bacteria loading, the BIG has identified the evaluation of the effectiveness of stormwater
implementation activities as one of the top research priorities. (See Research Priority 10.1.) Any
research, particularly research relevant to the BIG area, should be reported and shared with BIG
stakeholders, through Implementation Activities 4.2, 9.2, and 9.4.2, so that stakeholders can devise
appropriate strategies for integrating structural stormwater BMPs into their activities.
A map of MS4 areas in the region is shown in Figure 5. Examples of current programs are provided in
Appendix F, along with a list of stormwater permits in the region provided in Appendix G.

71

(TCEQ 2009a, p. 44)

72

(U.S. Environmental Protection Agency 2000)
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Figure 5: Map of Permitted MS4 Areas
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Implementation Activity 4.1: Continue Existing Programs
Local governments, especially those with MS4 permits, already employ extensive and innovative
stormwater and land development programs, some of which address other bacteria sources identified in
this I-Plan. These programs shall be continued as deemed appropriate by the entities that manage them.
For both the library of best practices and the networking meetings, particular attention should be paid
to identifying best practices that involve the following:


How to implement structural BMPs and stormwater controls that address bacteria reduction,



Opportunities for watershed-based policies and activities,



Codes, design criteria, and other specifications that address stormwater bacteria loading,



How to encourage the use of green infrastructure in street design, sidewalk design, and
stormwater management programs,



How to incorporate bacteria reduction elements into flood control features where practicable,
and



How impervious cover affects water quality and bacteria loading, and best practices to address
potential negative influences of impervious cover.

Implementation Activity 4.2: Model Best Practices
Existing programs can serve as models for other local governments and land developers in the project
area. As resources allow, H-GAC shall provide forums for sharing information about existing programs
and for coordinating collaboration.
4.2.1: Create and maintain an online library of best practices
H-GAC or another appropriate entity will create and maintain an online library of stormwater and land
development best management practices (BMPs) and stormwater controls specific to bacteria load
reduction that have been implemented regionally. Local governments will provide information about
their BMPs and stormwater controls, which may include ordinances, policies, and structural BMPs and
stormwater controls.
4.2.2: Coordinate networking meetings
As resources allow, H-GAC or another appropriate entity will facilitate a series of meetings relating to
stormwater and land development BMPs and stormwater controls. Each meeting will highlight BMPs
and stormwater controls implemented by MS4 permittees and focus on either a required element of an
MS4 permit or BMPs and stormwater controls that fall outside the scope of the permit. These meetings
should lead to discussion of model BMPs, stormwater controls, and other practices, including the
identification of practical opportunities for collaboration at a watershed level. These meetings shall also
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serve as a forum for collaborative development and maintenance of regionally accepted codes, design
criteria, structural BMP information, effectiveness monitoring and information, and guidelines.

Implementation Activity 4.3: Encourage Expansion of Stormwater
Management Programs
Existing stormwater management programs shall be improved voluntarily, and the geographic
application of stormwater programs shall be expanded voluntarily, unless EPA chooses to expand the
definition of the area encompassed by an MS4. If, after five years, voluntary actions are not
implemented, stakeholders shall consider mandatory expansion.
4.3.1: Encourage permitted MS4 communities to voluntarily expand and refine elements of
their stormwater programs that address bacteria
Local governments are encouraged to focus their existing programs on activities that are specific to
bacteria reduction. The BIG encourages the TCEQ to consider bacteria when evaluating and approving
MS4 permit renewals within the BIG project area.
4.3.2: Encourage local governments without MS4 permits to voluntarily develop and
implement a stormwater management program to address bacteria loading
Stormwater programs similar in structure and content to, or in conjunction with, MS4-permitted
programs should be considered. A local government which does not require a stormwater permit should
prepare, adopt, implement, and enforce as appropriate a stormwater management plan that meets the
general requirements of the TCEQ’s small MS4 general permit (TXR040000),73 as suitable for their
community. Elements of such a plan might include activities related to the six minimum control
measures identified in a small MS4 general permit.74
4.3.3: If voluntary measures are not implemented or bacteria reduction is not being
achieved, petition the TCEQ to mandate stormwater program development
The BIG can petition the TCEQ to require activities that are bacteria-specific in MS4 permits or to
designate communities that do not already have an MS4 permit. Starting in year four after the adoption
of this I-Plan, H-GAC shall, provided sufficient resources are available, evaluate communities to
determine whether they have developed or improved a stormwater program to reduce bacteria loading
in waterways. Criteria that will be evaluated are formal adoption of the stormwater plan by elected

73

General Permit TXR040000 for Phase II (Small) MS4s (TCEQ 2007)

74

For more information, see the EPA’s Fact Sheet 2.0: Small MS4 Stormwater Program Overview (U.S.

Environmental Protection Agency 2005)
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officials of the local government, funding levels for the program, self-reports of stormwater activities,
and bacteria levels in local water bodies.
The H-GAC will provide a report to the BIG for evaluation. If local governments have not modified or
created a stormwater program by the end of year five after the adoption of the I-Plan, the BIG shall
recommend that the TCEQ consider additional permit requirements for those communities.

Implementation Activity 4.4: Promote Recognition Programs for
Developments that Voluntarily Incorporate Bacteria Reduction Measures
Several recognition programs already exist or are being developed that address land development and
infrastructure. Many of these programs are high-profile, comprehensive programs that could have a
positive effect on bacteria loading from these sources. However, the programs are not specific to either
bacteria or the BIG region. For this reason, the BIG proposes two complementary elements of action,
participating in existing recognition programs and develop a recognition program specific to stormwater
for the region.
4.4.1: Encourage voluntary participation in existing recognition programs
Several voluntary programs that address land development and stormwater have been developed or are
being developed, including:




Leadership for Energy & Environmental Design 2009 for Neighborhood Development Rating
System75
International Green Construction Code76
National Green Building Standard77

Although these programs focus specifically on neither bacteria reduction nor this region, they do contain
elements that may help reduce bacteria loading. The BIG encourages local governments, land
developers, and stakeholders to promote these programs and similar programs as appropriate. Local
governments shall analyze their local regulations and programs in an effort to eliminate hurdles to the
attainment of the requirements in these programs.
4.4.2: Develop a recognition program specific to stormwater and land development in the
BIG area
As resources are available, H-GAC shall convene a committee and work with existing local groups to
develop a voluntary certification or recognition program that will promote stormwater and land
75

(Congress for the New Urbanism, Natural Resources Defense Council, and the U.S. Green Building Council 2009)

76

(International Code Council 2010)

77

(National Association of Home Builders and the International Code Council n.d.)

Approved by the BIG on October 16, 2012

74

Approved by the TCEQ on January 30, 2013

Implementation Plan for TMDLs for Bacteria in the Houston-Galveston Region

development practices that are intended to reduce bacteria loading from stormwater and land
development. The program may apply to developments, builders, developers, local governments,
drainage districts, and others. The committee will consider, among other things:


Criteria for development and redevelopment,



Criteria for stormwater infrastructure,



Integration with existing programs,



Funding, and



Scope of the program.

Implementation Activity 4.5: Provide a Circuit Rider Program
As resources are available, H-GAC shall manage a circuit-rider program to provide evaluation and
technical assistance to communities implementing stormwater programs. In particular, the circuit rider
can provide assistance in identifying and adapting model program elements for specific communities,
identifying partnership opportunities, identifying funding mechanisms, and evaluating local regulations
that might present obstacles to pursuing recognition programs outlined in this section. The circuit rider
program shall also work toward the collaborative development and maintenance of regionally-accepted
codes, design criteria, structural BMP information, effectiveness monitoring and information, and
guidelines, which may improve consistency in land development and redevelopment practices.

Implementation Activity 4.6: Petition the TCEQ to Facilitate Reimbursement of
Bacteria Reduction Measures
The BIG will work with TCEQ staff to interpret existing policies to facilitate MUD reimbursement to
developers for stormwater quality features (which may otherwise be considered part of a developer’s
amenity package and not subject to MUD reimbursement) in their plans for development. As part of this
discussion, the parties, including the engineering and development communities, will work to develop
criteria which can be used to determine the eligibility of a water-quality feature for reimbursement. If
necessary, the BIG shall write a letter to the TCEQ encouraging the adoption of policies.

Approved by the BIG on October 16, 2012

75

Approved by the TCEQ on January 30, 2013

Implementation Plan for TMDLs for Bacteria in the Houston-Galveston Region

Implementation Strategy 5.0: Construction
The rapid population growth in the BIG project area has created a demand for new structures and
expanded infrastructure. Construction sites for residential, commercial, and linear projects are common
throughout the region. Although construction sites are not generally viewed as significant sources of
bacteria;78 they can contribute sediment and nutrients through runoff and erosion. Bacteria may be
found at a construction site in products used for fertilization and landscaping and from improper
disposal of on-site sanitary wastes.79 Bacteria may also attach to sediment. Runoff from construction
sites may also contain constituents, such as nutrients, solids, fine particles, and other solid material, that
could potentially influence instream bacteria levels.

Implementation Activity 5.1: Increase Compliance with and Enforcement of
Stormwater Management Permits
If a construction site complies with the TCEQ Construction General Permit (CGP), TXR150000,80 as well
as local stormwater management permits, sediment and bacteria in runoff can be minimized. Problems
arise when construction sites do not have adequate erosion and sediment controls. A study conducted
by researchers at the University of North Carolina found that greater enforcement of existing
regulations, rather than more stringent regulations, is needed to better protect water quality
downstream of construction sites.81 As of February 1, 2010, EPA proposed to add turbidity limits to
construction general permits at the time of permit renewals.82 However, EPA’s action is stayed as of this
publication. The current CGP expires in 2013.
Construction site regulations are adequate, requiring that sediment be retained on-site to the extent
practicable.83 It is the small number of state or local enforcement staff, faced with an overwhelming
number of construction sites at any given time, which accounts for the inadequate enforcement of and,
subsequently, limited compliance with the CGP in some areas.

78

(U.S. Environmental Protection Agency 2005)

79

(U.S. Environmental Protection Agency 2009a)

80

(TCEQ 2008d)(TCEQ 2008d)(TCEQ 2008d)(TCEQ 2008d)(TCEQ 2008d)

81

(U.S. Environmental Protection Agency 2005)

82

(U.S. Environmental Protection Agency 2009c)

83

(TCEQ 2008d)
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5.1.1: Increase enforcement at construction sites by increasing the percentage of
sites inspected
Local governments or other MS4 operators shall evaluate the need for staffing an appropriate
construction inspection program. Additional inspectors shall be obtained if needed and as resources are
available.
Current TCEQ staffing levels available to conduct stormwater inspections are insufficient. The BIG
recommends that the TCEQ consider an increase of staff or resources to increase its inspection capacity
primarily where local governments do not have a staff. Additionally, the BIG recommends that the TCEQ
consider expanding the regulated areas as described in Implementation Activity 4.3.
X

5.1.2: Develop and distribute educational material to inform contractors, construction site
owners, developers, MS4 operators, and citizens of proper construction site practices
As resources are available, H-GAC will develop and distribute educational material to encourage
conformance with requirements by regulated entities. Educational materials will also be used to foster
active participation by citizens in improving water quality by reporting construction sites with poor
housekeeping and sediment control practices. This public education effort will be combined with the
efforts described later in Implementation Activity 8.1, to expand homeowner education efforts
throughout the BIG region to take advantage of economies of scale. Educational materials will need to
have specific components to address contractors, construction site owners, and MS4 operator
education.
The material will discuss why it is important to prevent sediment from leaving construction sites, outline
general regulations to which a construction site must adhere, and provide contact information for
reporting suspected violations. Increasing citizen knowledge can increase the likelihood of stormwater
violations being reported and subsequently may increase the number of construction sites being
brought into compliance. Educational materials will be distributed widely and in a variety of ways.
including, but not limited to, by trade associations, by local governments (during building permit
applications and the plan review process), through mailings and on the internet. Examples of
publications that might be used as models are Storm Water Management Handbook for Construction
Activities84 developed by the City of Houston, Harris County, and Harris County Flood Control District,
and Don’t Get Cited for a Dirty Site85 developed by Harris County.

84

(City of Houston 2006)

85

(Russo 2008)
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5.1.3: Conduct training workshops for contractors, construction site owners, developers,
and MS4 operators regarding stormwater management best management practices and
encourage them to in turn require training of their crews
Contractors, construction site owners, developers, and MS4 operators are responsible for ensuring
compliance. Therefore, it is in their best interest to ensure that construction workers under their
supervision are properly trained in the installation and maintenance of erosion and sediment controls.
As resources are available, H-GAC will develop training workshops about existing and emerging
construction site BMPs and requirements. The workshops will be designed to help operators
communicate requirements to employees. A good reference during training is the Stormwater
Management Handbook for Construction Activities86 which includes easy-to-understand descriptions and
diagrams of erosion controls and describes proper installation and maintenance.
Private construction operations should not be the only target of this activity. Local government
departments, municipal districts, and other government entities involved in construction, and their
contractors, and subcontractors, also must properly install and maintain erosion and sediment controls
and educate their personnel. Training local government inspectors is also essential in the effort to
improve compliance. These educational activities should be developed in such a way that they could be
incorporated into a voluntary certification program.

86

(City of Houston 2006)
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Implementation Strategy 6.0: Illicit Discharges and Dumping
Illicit discharges and dumping illegally introduce contaminants into waterways. Sources include illicit
discharges and connections to storm sewers, as well as direct discharges and dumping to the water body
itself. While a wide variety of sources may introduce contaminants to a water body, the following
implementation activities specifically address bacterial contamination, both mobile and stationary.
Many of the TMDLs in the BIG region indicate that illicit discharges and dumping account for significant
dry-weather bacteria loadings. Outfalls in Buffalo and Whiteoak bayous TMDL have bacterial E. coli loads
ranging from 7.43 X 105 to 2.21 X 1011 MPN/day.87 In Whiteoak Bayou, these discharges represented the
largest source of indicator bacteria loading.88 Similarly, in Clear Creek, estimates indicate that between a
quarter and a third of all outfalls have illicit dry-weather discharges, and that more than 20 percent of
these had E. coli concentrations of over 1000 cfu/mL, more than eight times the in-stream standard.89
Stakeholders have expressed concern that mobile waste haulers may contribute bacteria directly to area
bayous. Waste from septic systems, grease traps, and grit traps is hauled from its originating point.
While regulations dictate this waste be properly transported and recorded on a manifest, anecdotal
evidence raises suspicion that this waste may not always be properly disposed in a treatment facility.
Given the transitory nature of these discharges, there are no flow-adjusted estimates for their
contributions. They have been a widely cited potential source among the project stakeholders. Sampling
data, such as unexplained spikes in bacteria levels with no corresponding permitted outfalls or sources
nearby, may help identify illicit discharge sources.
Programs to detect and eliminate these illegal discharges are an integral part of TPDES Phase I and II
stormwater permits. As such, the activities discussed in this section may also be considered as part of
Implementation Strategy 4.0. While all communities and jurisdictions will participate in implementation
efforts, the extent to which these activities are applied may vary by individual need and ability.

Implementation Activity 6.1: Detect and Eliminate Illicit Discharges
Jurisdictions shall devise and implement a program, as they deem practicable, to detect and eliminate
illicit discharges that assist them in identifying sources for further enforcement action. This
implementation activity is similar to the programs required under stormwater permits, but with a

87

(TCEQ 2009a)

88

(TCEQ 2009a)

89

(TCEQ 2008b)
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specific focus on direct, bacteria-laden discharges. Existing illicit discharge programs can be modified to
focus on bacteria.
Elements of the detection portion of the program may consist of:


Conducting field surveys of waterways and associated drainage channels,



Reviewing existing spatial data (geographic information system, engineering drawings, etc.) with
on-site visual inspections of water body channels,



Producing or revising a storm sewer map of all outfalls and the names and locations of all waters
of the state that receive discharges from the outfalls,



Producing or revising, to the level of detail that meets the specific need of the government
entity, an initial record of located discharges for comparison against permitted discharges
(stormwater outfalls, permitted industrial outfalls, etc.), and



Reviewing, verifying, and updating the program and data on a regular basis.

Sampling data, where available, may help predict where unidentified illicit point sources may be located
(such as unexplained spikes in bacteria levels with no corresponding permitted outfalls or sources
nearby). Publicity and outreach efforts regarding these actions, indicating enforcement is imminent, will
help promote self-enforcement by current or potential point source dischargers.
Next, the program will seek to eliminate illicit discharges to the extent allowable under state and local
law and as resources allow. Entities will pursue elimination through their established methods. If the
existing abilities to eliminate these discharges are deemed insufficient, the local entity shall expand their
program as detailed in Implementation Activity 6.2, as appropriate. Several illicit discharge detection
programs already exist and may be used as guides by stakeholders for developing or altering their
approach. 90
F

F

At least annually, local governments shall provide reports of how many illicit discharges have been
found and how many have been eliminated. Provision of this information in a copy of an existing report
is sufficient.

Implementation Activity 6.2: Improve Regulation and Enforcement of
Illicit Discharges
To the extent allowable under state and local laws, an ordinance or other regulatory mechanism must
be utilized to prohibit and eliminate illicit discharges. Each jurisdiction must also establish guidelines for
enforcement for removing the source of an illicit discharge.

90

An example, A Guidance Manual for Identifying and Eliminating Illicit Connections Municipal Separate Storm

Sewer Systems (MS4), is available online. (Galveston County Health District 2002)
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Stakeholders are concerned current regulations and penalties often fail to act as deterrents, especially
given a perceived low level of standardization and enforcement. Jurisdictions shall review and enforce
existing regulations, or, as appropriate, develop or improve regulations relating to illicit discharges.
As resources are available, H-GAC shall compile local regulations and make the information available for
other communities to emulate as appropriate. H-GAC will also facilitate coordination of standardization,
as resources are available, possibly as part of the circuit rider program described in Implementation
X

Strategy 4.0.

Implementation Activity 6.3: Monitor and Control Waste Hauler Activities
Waste haulers routinely transport bacteria-laden materials, including septic, grease trap, and grit trap
wastes. When this highly concentrated, untreated waste is discharged into waterways instead of being
properly disposed of or treated, it may represent a significant local increase in bacterial loading. Under
this implementation activity, bacteria control will occur through the development of monitoring and
control programs by individual communities and by a pilot program to monitor waste hauler fleets.
6.3.1: Develop regulations pertaining to waste hauler activities
While many jurisdictions have some degree of regulation regarding waste hauler activities, some
programs have had greater success than others. Jurisdictions will, according to their needs and as
practicable, create or update a program designed to monitor and control waste hauler activities. This
program should integrate inspection and enforcement capacities in order to ensure the ability to
provide a strong disincentive for non-compliance. State law91 allows counties and municipalities to
permit and regulate the activities of septic, grease trap, and grit trap waste haulers, up to and including
criminal penalties for non-compliance. As resources are available, H-GAC shall compile and make
available information about the most effective waste hauler programs.
The City of Pasadena’s program, for example, requires all waste haulers have a license or permit, know
the nature of their cargo, and maintain a manifest. The program sets forth penalties for violations of
these and other requirements, including revocation of permits and monetary fines for each day of noncompliance.92 Stakeholders may choose to pursue a regional approach to better track haulers who may
operate in numerous jurisdictions. A previous regional project, the Environmental Enforcement
Database Application (maintained from 2003-2008 as a pilot project by the H-GAC) shared secure

91

See Tex. Health & Safety Code Ann. § 368 (2011) (Subchapter A - Transporters of Grease Trap, Sand Trap, and

Septic Waste)
92

See City of Pasadena, Tex., Code of Ordinances, ch. 37 (Water, Sewers and Sewage Disposal, Article VIII - Liquid

Waste Generators and Transporters)
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information for local enforcement agencies regarding waste hauler violations. A similar project may help
individual entities identify and curtail violators.
6.3.2: Waste Hauler Fleet Tracking Pilot Program
To promote accountability and compliance among waste haulers, the BIG will consider pursuing a grant
to develop a pilot program to install global positioning transponders and/or other apparatus or
technology on the vehicles of waste haulers who have violated regulations relating to waste transport
and disposal. H-GAC, the TCEQ, local jurisdictions, and waste companies would have access to the
transponder feed to determine whether individual haulers are making unscheduled stops that may
correlate to illicit discharges. Potential funding sources include EPA Section 319(h) nonpoint source
program funding (via the TCEQ or the Texas State Soil and Water Conservation Board), State Revolving
Fund monies through the Texas Water Development Board, and private foundations.
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Implementation Strategy 7.0: Agriculture and Animal Sources
Bacteria loads from agricultural practices and animals are identified in the TMDLs as nonpoint sources of
concern. Areas of concern include the potential for bacteria to attach to sediment in runoff, the
potential effect that nutrients will have on bacteria growth rates in water bodies, and livestock’s direct
deposition of fecal waste in waterways. Existing management programs are traditionally voluntary,
unless large populations of animals are involved. The expansion of existing programs could help lower
bacteria levels in waterways, particularly in subwatersheds where substantial areas of land are devoted
to crop, pasture, and range. (See Figure 6.) According to the technical documents for each of the TMDLs,
there are no Concentrated Animal Feeding Operations (CAFOs) in the areas covered by this I-Plan.
However, livestock populations have been estimated for the area for the Clear Creek and the Lake
Houston TMDLs. Cattle and poultry are most abundant livestock in the region. Estimated populations
are described in Table 7.
Table 7: Estimated Livestock Populations
TMDL
Clear Creek 93
Lake Houston 94
F

F

F

F

Cattle
2,696
52,510

Poultry
2,093
50,293

Other animals of concern throughout the region include horses, swine, sheep, and goats, with their
densities varying by watershed. For example, horse populations are prevalent in the Cypress Creek and
Spring Creek watersheds.

93

(University of Houston & Parsons 2009b)

94

(James Miertschin & Associates, Inc. 2009)
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Figure 6: Map of Agricultural and Grass Lands
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A prominent concern raised by stakeholders pertains to feral hogs. In addition to being a nuisance to
landowners because of their rooting and wallowing and occasional predation of small livestock, feral
hogs discharge large amounts of bacteria and nutrients into the environment through fecal waste. No
precise estimate of the number of feral hogs is available for the BIG project area, yet anecdotal evidence
suggest a large hog population in the region. Hogs are known to reproduce quickly, have no natural
predators, and spend the majority of their time either in or around water.95 Hogs are likely a significant
source of bacteria for some of the impaired waterways encompassed by this I-Plan.
The four governmental agencies in the following list will be responsible for implementing management
measures aimed at reducing nonpoint source loadings from agricultural operations. Their duties and
activities related to this I-Plan are described in greater detail in Appendix H.


Texas State Soil and Water Conservation Board (TSSWCB) – The TSSWCB is the lead agency in
Texas responsible for planning, implementing, and managing programs and practices for
preventing and abating agricultural and silvicultural (forestry) nonpoint source pollution.96



Natural Resources Conservation Service (NRCS) – The NRCS provides conservation planning and
technical assistance to landowners, groups, and units of government to develop and implement
conservation plans that protect, conserve, and enhance their natural resources.



Soil and Water Conservation Districts (SWCDs) – Through decades-old agreements, SWCDs
offer agricultural landowners and operators technical assistance through partnerships with the
NRCS and the TSSWCB.



Texas AgriLife Extension Service – AgriLife Extension, an agency of the Texas A&M University
System, provides quality, relevant outreach and continuing education programs and services to
Texans.

Additional agencies may be able to facilitate voluntary actions pertaining to wildlife and property
management activities. Agencies include Texas Parks and Wildlife Department, the U.S. Fish and Wildlife
Service, wildlife management associations and co-ops, and other entities.97

Implementation Activity 7.1: Promote Increased Participation in Existing
Programs for Erosion Control, Nutrient Reduction, and Livestock Management
A variety of programs provide farmers and ranchers with the technical and financial assistance necessary
to combine agricultural production with environmental control actions. These actions may address
95

(Taylor n.d.)

96

See Tex. Agric. Code § 201.026

97

The Private Landowner Network maintains a comprehensive list of resources available to private landowners at

http://www.privatelandownernetwork.org/grantprograms/.
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water quality, reduction of soil erosion and sedimentation, livestock waste management, and other
issues that are likely to reduce bacteria in regional waterways.
Funding mechanisms identified by stakeholders include:


Environmental Quality Incentives Program (EQIP), administered by the NRCS;



Water Quality Management Plan Program (WQMP), a part of the Texas Non-Point Source
Management Program administered by the TSSWCB through the SWCDs;



Conservation Innovation Grants, administered by the NRCS;



Conservation Security Program (CSP), administered by the NRCS;



Farm and Ranch Lands Protection Program, administered by the NRCS;



Grassland Reserve Program, administered by the NRCS;



Wetlands Reserve Program, administered by the NRCS; and



Wildlife Habitat Incentives Program, administered by the NRCS.

The funding mechanisms in the preceding list should not be considered an exhaustive list. Additional
programs may be added as this I-Plan is updated.
These voluntary programs provide technical and financial assistance. Program participation levels should
be increased by increasing familiarity with the program through marketing. Primary methods for
disseminating information and increasing participation include:


Texas AgriLife Extension Service agents’ contact with the public;



Public outreach from local SWCDs;



Information distribution through local 4-H clubs, rodeos, the Texas Farm Bureau, the Texas and
Southwestern Cattle Raisers Association, the Independent Cattleman’s Association of Texas,
Future Farmers of America, and at Agricultural Field Days; and



Word of mouth.

Implementation of erosion control, nutrient reduction, and livestock management programs likely will
not result in immediate cost savings to the landowner. However, implementation does have other
benefits that should be promoted, including increased plant health, increased infiltration, reduced
erosion, and increased filtration and trapping of nutrients. Additionally, participation should help
landowners avoid violating water quality regulations and the associated fines. If a participating
landowner violates water quality regulations while following an approved plan, the regulating agency
may give the landowner an opportunity to implement BMPs to come into compliance. Also, when new
mandatory implementation practices come into effect, participating landowners are often not forced to
update their operations, as they are already in compliance with water quality regulations. Success
stories should be highlighted.
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The Montgomery County and Harris County SWCDs have informational materials for small landowners
regarding environmental best practices for agriculture. These could be updated and made available to
landowners in all watersheds. Providing landowners with clear and practical information may increase
the likelihood of them implementing agricultural management measures, whether independently or
through an existing program.
Targeted program promotion will increase through word-of-mouth campaigns and Extension Agent
involvement. Additional promotion methods include emails; notices in newsletters and local
newspapers; participation in local festivals, rodeos, and fairs; and development of school programs.
Promotion efforts will be conducted by TSSWCB, local SWCDs, NRCS, AgriLife Extension, H-GAC, and
other agencies as appropriate with a goal of increasing participation in the programs each year. The BIG
will provide this I-Plan to the implementing agencies along with a formal request for their assistance in
encouraging program participation in accordance with this Implementation Activity.

Implementation Activity 7.2: Promote the Management of Feral
Hog Populations
With continuous effort, feral hogs can be managed. The Texas Wildlife Damage Management Service, a
division of the Texas AgriLife Extension Service, is a valuable resource for training, technical assistance,
and direct control in wildlife damage management including feral hog populations.98 Control methods
include snaring, live trapping, shooting, hunting with dogs, aerial hunting, exclusion, and habitat
management.99
The BIG region will take advantage of the services provided by the Texas Wildlife Damage Management
Service by arranging two feral hog management workshops for landowners, local governments, and
other interested individuals annually for five years. H-GAC will request that workshops be held in
strategic locations throughout the BIG region. Workshops will be heavily promoted in the Extension
Service newsletter, local newspapers, and radio stations. Management activities, as described, can also
be implemented by local governments as appropriate. If interest in workshops remains strong after five
years, H-GAC will continue to arrange workshops throughout the area covered by this I-Plan.

98

(Coping with Feral Hogs 2010)

99

(Muir and McEwen 2007)
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Implementation Strategy 8.0: Residential
Individual residents in the BIG area make only small contributions to waterway pollution. However, the
cumulative effect can be significantly detrimental. Similarly, the combined effort of millions of residents
participating in activities that reduce bacteria pollution can have a significant positive effect. As the
population in the region grows (see Figure 7), the collective actions of individuals will have a greater
impact.
Residential contributions to bacteria loading in waterways include bacteria discharging from a
residential site either during runoff events or directly, and fats, oils, and grease clogging sanitary sewer
lines and resulting in overflows. Decorative ponds, OSSFs, and pet waste can contribute bacteria during
runoff events or through direct discharge. Fertilizers, grass clippings, runoff from overwatering, and
general lawn care practices may enhance the ability of bacteria to grow and regrow in the environment.
Pouring fats, oils, and grease down sink drains can clog sanitary sewer lines, potentially leading to SSOs
and direct discharges of bacteria to the bayous.
This implementation strategy is aimed at changing public behaviors through education efforts that
empower residents to participate in actions that improve water quality. While enforcement, or the
threat of enforcement, may be effective against stakeholders regulated by permits, this strategy instead
focuses on positive activities that promote public education.
Public education efforts should inform the public about:


Why waterways are important to the region,



Why bacteria is an issue, and



What they can do to reduce bacteria in area waterways.

Many of the activities are easy and inexpensive. Residents can properly dispose of cooking grease, use
appropriate lawn care practices, and pick up and properly dispose of pet waste. The simple task of
picking up after pets can improve water quality. If individuals can change their behavior, they can help
improve water quality.
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Figure 7: Map of Projected Changes in Population Density

Implementation Activity 8.1: Expand Homeowner Education Efforts
Throughout the BIG Project Area
As resources become available, communities, cities, counties, and other entities shall provide public
education that individual residents can use to reduce bacterial loading to area waterways. Topics that
should be addressed in a homeowner education program include pet waste disposal, best management
practices for yard care, OSSF tips, and proper disposal of fats, oils, and grease.
This implementation activity will take advantage of existing public education programs and materials.
Some communities in the region already have educational programs that address bacterial loading and
are willing to share materials, including the cities of Houston and Pasadena and Harris County. The Clean
Water, Clear Choice program100is an example of a multi-jurisdictional effort.

100

(Stormwater Management Joint Task Force n.d.)
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Houston is currently developing a stormwater education program where a state-approved, Houstonspecific, stormwater education curriculum is being created. Other regional, local governments may
access, use, and promote the curriculum and other educational material at no charge.
The Harris County Regional Watershed Education Program101 allows MS4-permitted communities to buy
into their education program at a current rate of 53 cents per resident. Materials available through this
program include brochures, presentations, advertisements, and direct mail pieces.
Another resource for communities developing education programs is the Public Participation and
Education Subcommittee102 of the Galveston Bay Estuary Program. This group provides opportunities for
idea sharing, learning about resources, and coordinating education and outreach efforts throughout the
region.
In addition to local programs, resources are available from outside the region. The EPA’s Nonpoint
Source Outreach Toolbox103 is an excellent resource that provides public education materials, for radio,
television, or print, as well as case studies on a wide range of topics, including OSSFs, pet waste, gardens
and lawns, as well as general stormwater and storm drain awareness. Some materials may require small
changes for application in local communities, but many will not.
A community may create its own education program and materials if it prefers. Funding may be
available for these projects from the Galveston Bay Estuary Program and Texas’ Nonpoint Source Grant
Program, among other sources.
8.1.1: Continue or begin a homeowner education program based on existing models
For areas currently under an MS4 permit, public education efforts shall continue to place a high priority
on bacteria reduction activities. Communities that don’t currently engage in homeowner education
efforts will be strongly encouraged to implement a program with guidance from existing programs and
materials. A consistent message throughout the area covered by this I-Plan is desirable and might be
more effective. H-GAC or another appropriate agency shall convene an annual meeting to identify
common messages appropriate for the region and specific to bacteria. This forum will also provide an
opportunity to identify funding sources and highlight existing programs. When appropriate, this forum
will be held in conjunction with a widely-attended, water-quality event. Messages may include bacteria
reduction activities (such as a pet waste campaign), activities that promote responsibility and concern
for the cleanliness of our waterways (such as water clean-up events like River, Lakes, Bays ’N Bayous

101

(Harris County n.d.)

102

(Galveston Bay Estuary Program n.d.)

103

(U.S. Environmental Protection Agency n.d.)
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Trash Bash104), storm drain awareness activities (such as inlet marking), wastewater education (such as
reminding residents that sewer lines clogged with grease or other materials will overflow or backup into
homes), and activities to reduce illegal dumping (such as the use of strategically placed signage
throughout the region). These education efforts should coordinate with education requirements of
stormwater management permits.
8.1.2: Conduct pilot studies to evaluate results of education efforts
To measure success of public education efforts, communities shall, as resources are available, conduct
studies to determine whether improvements in water quality have resulted from homeowner education
efforts. Ambient water quality monitoring regularly conducted throughout the region may not
adequately document the effectiveness of a specific education program at reducing bacteria in a water
body. Pilot studies, which include water quality monitoring specific to the education efforts in question,
should be conducted instead. For example, an appropriate location for a small-scale study could be a
neighborhood whose stormwater discharges through a limited number storm sewer outfalls.
Opportunities for collaboration between communities on studies may exist and should be explored.
Studies should include pre-education monitoring, an education effort, and post-education monitoring.
Studies may also document load reductions, public awareness of water quality issues, and behavior
change as reported by individual residents. H-GAC water quality staff could provide technical assistance
in developing a monitoring strategy for individual pilot studies as appropriate. Any pilot studies should
be undertaken in the context of Research Priority 10.1.

104

(Houston-Galveston Area Council n.d.)
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Implementation Strategy 9.0: Monitoring and I-Plan Revision
In order to assess progress toward reducing bacterial loading, the BIG will need to evaluate, on a regular
basis, the results of ongoing monitoring. This evaluation will be used to determine any changes that are
necessary to this I-Plan.
The I-Plan is to address a period of 25 years. However, given the many unknowns pertaining bacteria
sources, the cost-effectiveness of management activities, and the availability of resources for
implementation, this time frame is provisional. As such, it will be important to continually track both
actions taken and instream bacteria levels to gauge the rate of progress and adapt the strategy
accordingly.
Monitoring and annual evaluation will determine if the I-Plan or any of its parts are complete, must
address a longer time frame, or require revision. Every five years, as resources are available and with
stakeholder participation, a more in-depth evaluation will be completed.
Monitoring of both ambient and non-ambient water quality, as well as the implementation activities in
this plan, will form the basis for an annual report to be prepared by H-GAC. Conclusions derived from
post-implementation water quality monitoring data will be an important indicator of whether
implementation activities are resulting in the desired reduction of bacteria loading. The contents of the
report will be reviewed by the BIG to determine strategic changes that are necessary to the I-Plan in
order to improve progress.

Implementation Activity 9.1: Continue to Utilize Ambient Water Quality
Monitoring and Data Analysis
The results of monitoring and evaluating ambient water quality can help determine whether waterways
are meeting standards for bacteria. The results will also identify trends of improvement and degradation
that need to be addressed. This activity includes two elements: continuing the existing ambient water
quality monitoring program and encouraging the use of two indicator organisms in sampling.
9.1.1: Continue to Utilize Clean Rivers Program
Ambient water quality monitoring within the BIG area is primarily the responsibility of the Clean Rivers
Program, administered by H-GAC and the TCEQ in conjunction with local partner agencies. This program
is ongoing and does not require additional funding for its current efforts. (See Figure 8 for locations of
monitoring stations in the BIG project area. More detailed information regarding monitoring data can be
found on H-GAC's Water Resources Information Map, or WRIM, which can be found at http://webgis2.hgac.com/CRPflex/).
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Figure 8: Map of Clean Rivers Program Monitoring Stations
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The Clean Rivers Program is comprehensive, collecting samples region-wide, and should remain the
primary source of data for ambient water quality.105 This monitoring network includes over 300 sites and
provides long-term data accredited by NELAC 106 for the evaluation of ambient conditions in the region’s
F

F

waterways. Monitoring sites are strategically chosen to give the greatest degree of coverage while also
attempting to isolate individual waterways or their smaller units to allow for the accumulation of data
with direct relevance to local conditions. Monitoring is conducted under a regional Quality Assurance
Project Plan (QAPP).107 Any new ambient monitoring by local partners shall be coordinated with the
Clean Rivers Program and shall utilize the regional QAPP.
The Basin Summary Report,108 produced every five years, evaluates at least seven years of data for each
assessment unit and identifies statistically significant change. Along with the general benefit of
coordinated regional data, these trend indicators will help guide I-Plan revisions and serve to verify the
impact of implementation activities.
The local Clean Rivers Program steering committee meets regularly to discuss ways to improve the
ambient water quality monitoring program. Local efforts are coordinated with those statewide to ensure
consistency of data and to identify appropriate program improvements, which has already allowed for
changes to facilitate this I-Plan. Specifically, monitoring reports now contain standardized information
about any recreation that is observed at the sampling site.
9.1.2: Test for Additional Indicators
The presence of E. coli or Enterococcus species in water is a commonly employed indicator of the
presence of enteric pathogens. Generally, TCEQ guidance and the location of the water sample
determine which of the indicators is used. As resources are available, the abundance of both E. coli and
Enterococcus species should be evaluated at freshwater sampling locations, to ensure a greater ability
to correlate impacts of implementation activities on water quality. Additional parameters should be
monitored, as deemed necessary and feasible, to target specific activities or sources for which the
general correlation between indicators is not precise enough to show impacts. Additional testing may
require a new or amended QAPP, and should take into account any existing or ongoing research on
correlating current indicator bacteria with pathogens of concern. (See Research Priority 10.3.)

105

(Houston-Galveston Area Council 2010a)

106

NELAC, National Environmental Laboratory Accreditation Conference, provides accreditation of environmental

labs.
107

(Houston-Galveston Area Council 2010b)

108

(Houston-Galveston Area Council 2006)
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Implementation Activity 9.2: Conduct and Coordinate Non-Ambient Water
Quality Monitoring
While the established ambient monitoring program will form the base of the data, some
implementation activities, including monitoring plans for specific implementation activities, may require
targeted sampling that may be site or contaminant specific. Because of requirements of the quality
assurance plan,109 this non-ambient program should be separate from the existing ambient program. As
such, non-ambient monitoring should be facilitated through four activities.
9.2.1: Create and use a regional non-ambient QAPP
H-GAC will work with the TCEQ to establish a regional QAPP for non-ambient monitoring activities.
Applicable sections of existing monitoring efforts, such as Harris County Flood Control District’s wet
weather monitoring for wet bottom detention basins, should be adopted and incorporated into a
regional QAPP, as applicable and practicable.
9.2.2: Create and maintain a regional non-ambient monitoring database
Individual stakeholders will be responsible for implementing activities in their jurisdictions. However, to
serve the combined purpose and interests of this I-Plan, the monitoring of non-ambient water quality
data will be combined in a regional non-ambient monitoring database. This database could be
compatible and coordinated with similar related databases, including the International Stormwater BMP
Database110 and the regional BMP effectiveness database being developed by the Harris County Flood
Control District. This database could serve as a clearinghouse for non-ambient or targeted water quality
monitoring data from across the region, to ensure availability and coordination of all related efforts. The
database will be created in consultation with stakeholders and maintained by H-GAC and will be made
available online. The coordinated approach to data acquisition will allow stakeholders, even when
working separately, to benefit from their shared experiences. Evaluation of implementation activity
effectiveness for one stakeholder can help other stakeholders make more informed decisions
concerning the suite of measures they implement to meet the strategies of this I-Plan. Additional data
sources that could be incorporated into the database include wet/dry weather monitoring data from
MS4 permit holder annual reports, outfall monitoring, and pertinent data (including current and
incoming monitoring requirements) from WWTF Discharge Monitoring Reports. This database shall be
integrated with the database for tracking implementation activities, described in Implementation
Activity 9.3. An ad hoc committee will be invited to participate in the creation of the database. This
activity is not intended to create an additional reporting or liability burden for stakeholders.

109

(Houston-Galveston Area Council 2010b)

110

(Developed by Wright Water Engineers, Inc. and Geosyntec, Consultants 2010)
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9.2.3: Implement targeted monitoring
Targeted monitoring should be implemented in those places where an entity needs to determine the
direct impact of an implementation activity or BMP at a site where ambient monitoring will be unable to
indicate changes to water quality as a result of the activity. Targeted monitoring may address sampling
needs such as:


Conditions during or differences in loading during dry and wet weather,



Changes in instream bacteria levels throughout the day,



Bacteria levels and loading during high-flow and low-flow regimes, and



Locations specific to implementation activities, such as stormwater BMPs, or potential bacteria
sources, such as the evaluation of bacteria levels in water coming from an outfall pipe.

Targeted monitoring of this type is already underway in the BIG area, as conducted by MS4 Phase I
entities as part of stormwater permit requirements. These efforts should continue as practicable.
Additionally, other entities, regardless of MS4 status, should consider or continue targeted monitoring
as needed to evaluate implemented measures. The data collections efforts they undertake should be
coordinated as part of the regional QAPP and monitoring database developed for non-ambient water
quality in the region.

Implementation Activity 9.3: Create and Maintain a Regional Implementation
Activity Database
Implementation tracking provides information that can be used to determine if progress is being made
toward meeting the goals of the TMDL. Tracking also allows stakeholders to evaluate actions taken,
identify those which may not be working, and make any changes that may be necessary to keep the
I-Plan on track. The implementation activity database will contain information on implementation
activities conducted by the stakeholders. Each stakeholder will be provided a list of the implementation
activities designated under this I-Plan. Each year, the individual stakeholders will provide a report on the
activities they implement during the year, and any related information regarding the activities. The BIG,
through the H-GAC, will provide a reasonable reminder to each stakeholder prior to the due date,
compile the individual reports in the database, and publish a summary as part of an annual I-Plan report.
As an incentive to report in a timely manner and in addition to a list of implementation activities
undertaken, the report will identify communities that either did not report or did not undertake
implementation activities.
While there will be additional paperwork requested of stakeholders, the intent is not to increase
reporting requirements unduly. Thus, copies of or access to existing reports or records can be submitted
as part of the annual report to the BIG.
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Implementation Activity 9.4: Assess Monitoring Results and Modify I-Plan
9.4.1: Assess Data
The information contained in the three databases (ambient, non-ambient, and implementation activity)
shall be used to assess progress toward meeting the goals of this I-Plan. Annually, H-GAC shall assess
information in the reports to identify whether progress is being made. In particular, H-GAC shall
evaluate the following:
1. Does ambient water quality monitoring data indicate that bacteria levels are changing? If so, are
the bacteria levels improving or degrading?
2. Do non-ambient water quality monitoring data indicate that implementation activities are
reducing bacteria loading?
3. Are implementation activities and controls being undertaken as described in this I-Plan? Which
activities have been implemented and which have not?
9.4.2: Communicate results
The information identified through the assessment process will form the basis for an annual report.
H-GAC shall compile the annual report and shall present this information to stakeholders through
various channels, including e-mail, web publication, presentations, and at an annual meeting.
9.4.3: Continue the BIG
The BIG shall continue to be the decision-making body for this I-Plan, as identified in its ground rules.
9.4.4: Update the I-Plan
The BIG shall review the annual report and, as appropriate, update the I-Plan. As it evaluates the I-Plan,
the BIG shall consider reported activities and whether identified milestones are being met, changes in
bacteria levels in waterways, changes to surface water quality standards or other regulations, and
research. While progress shall be evaluated annually, a more rigorous evaluation should be conducted
every five years. At the end of five years, the BIG shall identify costs for the implementation activities.
In its document titled, “Clarification Regarding Phased Total Maximum Daily Loads,”111 the EPA describes
adaptive implementation as “an iterative implementation process that makes progress toward achieving
water quality goals while using any new data and information to reduce uncertainly and adjust
implementation activities.” It is under these auspices that the BIG shall approach updates to the I-Plan.
H-GAC shall provide support for these efforts.

111

(U.S. Environmental Protection Agency, Best-Wong, B. 2006)
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9.4.5: Expand the geographic scope of the I-Plan as appropriate
As other watersheds in the vicinity of the BIG project area have TMDLs adopted by the TCEQ,
stakeholders from those watersheds may petition the BIG to consider incorporating those watersheds
into the I-Plan. These requests shall be considered by the BIG as part of its annual review of the I-Plan.
Communities and stakeholders within the region are encouraged to participate in I-Plan activities, either
informally and voluntarily, or formally upon incorporation by the BIG into the I-Plan. Voluntary action is
particularly encouraged in those watersheds with streams that are impaired for bacteria but which do
not yet have adopted TMDLs.
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Implementation Strategy 10.0: Research
Bacterial contamination of waterways is a concern for the BIG project area, as reflected in the TMDL
studies that this I-Plan addresses. The studies provide a general overview of the extent and character of
the presence of bacteria, but they are not sufficient to determine the most cost-effective courses of
action to achieve contact recreation standards. A dynamic process is required where affected entities
continually expand their knowledge of bacteria sources and effects and where various management
approaches are tested and refined. This section identifies potential research topics that will be critical to
this undertaking.
Recognizing that many of these topics would be area-specific, the BIG was asked to prioritize those
which would have the greatest impact on management actions across the area. Three topics emerged.
These topics are pertinent to the entire BIG area, are intended to be implemented as resources are
available, and may be superseded as necessary for research needs that are specific to individual
stakeholders. Research would be conducted using appropriate methodology and quality assurance that
have been developed in consultation with the TCEQ and the EPA. In the following text, although the
research priorities are presented in a numerical order, this is not a rank order.
The I-Plan’s stakeholders identified three priority research topics which address the following:


Effectiveness of stormwater activities



Bacteria persistence and regrowth



Appropriate indicators

Additional topics were identified and, although important, were not identified as top priorities. Many of
these topics are related to the three research priorities. As funding is available, these additional research
topics should be considered.
A variety of funding sources should be pursued, with a variety of partners. It is unlikely that any one
local entity will find it appropriate to conduct this research. Given the large-scale character of the
undertakings, entities should look to coordinate efforts with the various academic institutions of the
greater Houston area, federal and state agencies like the EPA, Center for Disease Control and
Prevention, and Department of State Health Services, water and environmental research groups like
Water Environment Research Foundation and Water Environment Association of Texas, and similar
potential partners. A shared project, the result of an inter-local agreement or similar instrument, may
allow local entities to feasibly investigate these issues. However, the more practical avenue is likely to
be the BIG group as a whole advocating for a national or state-level entity to address research priorities.
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Research Priority 10.1: Evaluate the Effectiveness of Stormwater
Implementation Activities
Additional monitoring of current and future stormwater projects in the planning area will help provide
an area-specific set of data on the relative effectiveness of different management practices. This effort
would draw from current and proposed activities undertaken by Phase I MS4 permitted entities. The
effectiveness studies would include both structural measures and behavioral measures. Structural
measures might be based on both traditional drainage engineering, such as specifications for
stormwater outfalls, and sustainable infrastructure design methodologies, such as Green Infrastructure
and Low Impact Development. Behavioral measures, such as public outreach, public reporting of illicit
discharges, and efforts aimed at changing behaviors. The data collected and the results from the
comparative evaluations should be made available to all stakeholders through the monitoring databases
described in Implementation Strategy 9.0.

Research Priority 10.2: Further Evaluate Bacteria Persistence and Regrowth
To better understand the extent of human contributions to bacterial loading in waterways, the
underlying base layer of background or endemic bacteria should be studied in greater detail. Previous
studies of water bodies in the region, including evaluations of Buffalo and Whiteoak bayous in Harris
County, 112 indicated that naturally occurring bacteria are prevalent and persistent in our slow-moving
F,

,, F

waterways. While these naturally occurring bacteria are certainly supplemented with bacteria from
human activities and other sources, the relationship and relative percentages of each should be studied
in greater detail. Additionally, the character and cycle of bacteria in the waterway pertaining to
regrowth potential requires further evaluation. More realistic and comprehensive simulations are
required to more fully grasp the nature of bacterial behavior in the waterways. Implementing agencies
that choose to conduct these studies for specific projects will make their data available for the rest of
the stakeholders through the monitoring databases (or through H-GAC as a facilitator). The results could
be used to provide more precise predictions of bacterial loading by following the impact of loading over
time within the waterway.

Research Priority 10.3: Determine Appropriate Indicators
An indicator species is an organism whose presence is highly correlated to the presence of another
organism (or group of organisms). E. coli or Enterococcus are used as indicator bacteria based on their
pervasiveness and correlation between their presence and the presence of a wide range of potential
microbial pathogens. However, that general correlation may not be precise enough to justify their
exclusive use in monitoring for this I-Plan. While these indicators are generally accepted nationwide,
112

(Brinkmeyer, Amon and Schwarz 2008) and (NSF International Engineering & Research Services 2007)
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they may not reflect the unique balance of microbial pathogens and water quality characteristics of the
region’s semi-tropical urban bayous and local water bodies. Many studies, including the data used to
formulate the 1986 EPA guidance on bacteria limits for recreational waters,113 were conducted in areas
and water bodies greatly different from the BIG area. The potential need for alternate, supplemental, or
multiple indicators should be determined to refine the I-Plan’s monitoring approach and further assist
stakeholders in identifying sources.
The EPA is currently studying the question of appropriate indicators. The results of their inquiry, due in
October of 2012,114 should be incorporated into future revisions of this I-Plan. Additional consideration
of the best indicator(s) for the area could help supplement their findings by providing a more specific
understanding of local correlations between indicators and pathogens. Stakeholders are encouraged to
participate in EPA’s discussion of indicators and to encourage the EPA to consider environments similar
to those in the Houston region.

Research Priority 10.4: Additional Research Topics
A variety of additional research topics were identified by stakeholders. The following list gives a brief
description of broad groups of research topics and some possible research questions. Research
addressing these topics should be conducted as resources are available.


WWTFs: Studies should examine the correlation between bacteria levels in effluent and instream bacteria levels. Have in-stream bacteria levels changed as a result of the TCEQ’s new
rules that limit bacteria levels in effluent? Research may also be conducted to identify how
other constituents in wastewater effluent may influence in-stream bacteria levels. How are instream bacteria levels influenced by sludge discharges, nutrients, and stormwater discharges
from WWTFs?



Health risks: The studies should include cumulative review of epidemiological studies, collection
of new epidemiological data, and/or microbial risk assessment efforts aimed at determining
human health risks from recreational activities in, on, or near bayous in the BIG region. What is
the relationship between the levels of pathogens and indicators in different watersheds?



Recreational use: Generally, eight or more illnesses above the background level are considered
problematic. Does the rate of illness from contact recreation in impaired waterways in the
project area exceed this threshold? What is the level of recreation on the waterways?



Land use: Research could analyze the correlations between land use, turbidity, and in-stream
bacteria levels. Some land use types may lead to increased turbidity, and may be associated
with increased bacteria levels. Consideration should be given to evaluating the per-capita

113

(U.S. Environmental Protection Agency 1986)

114

(U.S. Environmental Protection Agency 2010c)
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contribution of bacteria in relative compact mixed use developments versus lower density
developments. Historical land use prior to development may also influence in-stream bacteria
levels. Is there a correlation between impervious surfaces and in-stream bacteria levels?


Modeling: The document, “Bacteria Total Maximum Daily Load Task Force Final Report,”115

F

contains summary information about the selection and application of various water quality
models for use in Texas. However, many questions were raised by the authors regarding how
well the models work, how they can be improved to be more accurate, and how well they
function as predictive models. Research could be done to provide answers to the questions
raised in the report. One particular input for which further information could be done is to
improve the flow data available for classified stream sections.


Unimpaired waterways: A minority of sampled waterways in the project area are not considered
impaired for bacteria. Why do these assessment units have relatively low bacteria levels? How
could this information be applied to lower bacteria levels in impaired waterways?



Nutrients and other constituents: Waterways in the project area contain constituents such as
nutrients, fine particles, sediment, soil, and other solid materials. Studies and research should
examine how such constituents influence instream bacteria levels.

115

(Jones, et al. 2007)
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Implementation Strategy 11.0: Geographic Priority Framework
In order to achieve state standards for contact recreation in the BIG region’s waterways, all stakeholders
will need to be responsible for some aspects of implementation. Some Implementation Activities, such
as those described in Implementation Activity 1.1, will be implemented throughout the BIG Project Area.
X

Others, such as Implementation Activity 3.1, will be implemented in targeted areas. It is this second
X

group of IAs, those that are geographically targeted, that need a framework for prioritization. The
framework described here provides guidance to communities in setting local implementation priorities.

Implementation Activity 11.1: Consider recommended criteria when selecting
geographic locations for projects
As a community prioritizes actions within its watersheds it should consider five main categories of
concern: bacteria level, accessibility, use level, implementation opportunities, and future land use
changes. Table 8 lists criteria included in these categories. Communities may want to gather input from
X

residents when setting priorities. This can be accomplished through public meetings or surveys.
However, an ordered approach needs to be considered as well, such as targeting specific watersheds or
suspected sources.

Table 8: Criteria to be considered when selecting geographic priorities
Category
Bacteria Level

Accessibility

Criteria to Consider
 Is the 7-year bacteria geometric mean for the waterway above the
water quality criteria for bacteria? If yes, what is the magnitude of
the exceedance?
 Based on land use surrounding the waterway, is the source of
bacteria more likely human or animal?
 Is the flow in the waterway primarily effluent from wastewater
treatment facilities?
 How many impaired stream segments could be affected by the
transport of bacteria downstream from the waterway?
 Is there a large population within 0.25 miles of the waterway?
[Note: The meaning of the phrase “large population” can differ
from community to community.]
 Are there public access points (ramps, bridges, trails, developed
parks) to the waterway?
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Category
Use Level

Criteria to Consider
 Is contact recreation occurring in the waterway?
 If the waterway is not currently used for recreation, would the
waterway be used for recreation if the bacteria level were low?
 Is the waterway part of a drinking water supply?
 Are there signs that the waterway is being used for recreation
(rope swings, fishing debris, beer cans, or graffiti)?
 Is there an existing group that promotes protection and
improvement of the waterway as a community asset?
 Are the characteristics of the waterway such that individuals could
use it for recreation (appropriate flow, depth, natural or manmade banks)?
Implementation Opportunities  Are there existing groups to partner with for implementation?
 Is there political will to lower a particular waterway’s bacteria
level?
 What funds are available?
 Can funding be leveraged with funding from upstream or
downstream jurisdictions to expand spatial extent of an IA?
 What are initial construction or installation costs?
 What are estimated long-term maintenance costs?
 Is there a waterway that could easily meet the standard?
 Can a specific source of bacteria be singled out to better target
IAs?
 How much land is available to develop stormwater treatment
facilities?
Future Land Use Changes
 What development is expected in the watershed?
 Is the waterway threatened, but not yet listed as impaired? [Note:
H-GAC Clean Rivers Program staff periodically analyzes water
quality data to determine trends and can provide this information
to interested communities. Additionally, raw data is available for
download from the H-GAC website.]
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Appendix B: Table of Segments and Assessment Units in the Project Area
Table 9: Segments and Assessment Units in the BIG Project Area

Segment Assessment
ID
Unit ID

Included
in the
TMDL in
original
Year first
progress
TMDL
listed for
or
project
bacteria
Tidal completed
area
impairment

Segment Name

1004E

1004E_01

Stewarts Creek

No

No

Yes

1004E

1004E_02

Stewarts Creek

No

Yes

Yes

2006

1006D

1006D_01

Halls Bayou

No

Yes

Yes

2002

1006D

1006D_02

Halls Bayou

No

Yes

Yes

2002

1006F

1006F_01

Big Gulch Above Tidal

No

Yes

Yes

2002

1006H

1006H_01

Spring Gully Above Tidal

No

Yes

Yes

2002

1006I

1006I_01

No

Yes

Yes

2002

1006J

1006J_01

No

Yes

Yes

2002

1007A

1007A_01

Sims Bayou Above Tidal

No

No

Yes

2006

1007B

1007B_01

Brays Bayou Above Tidal

No

Yes

Yes

2002

1007B

1007B_02

Brays Bayou Above Tidal

No

Yes

Yes

2002

1007C

1007C_01

Tidal

No

Yes

Yes

2002

1007D

1007D_01

Sims Bayou Above Tidal

No

Yes

Yes

2002

1007D

1007D_02

Sims Bayou Above Tidal

No

Yes

Yes

2002

1007D

1007D_03

Sims Bayou Above Tidal

No

Yes

Yes

2002

1007E

1007E_01

Above Tidal

No

Yes

Yes

2002

1007F

1007F_01

Berry Bayou Above Tidal

No

Yes

Yes

2002

1007G

1007G_01

Kuhlman Gully Above Tidal No

Yes

Yes

2002

1007H

1007H_01

Pine Gully Above Tidal

No

Yes

Yes

2002

1007I

1007I_01

Plum Creek Above Tidal

No

Yes

Yes

2002

1007K

1007K_01

No

Yes

Yes

2002

Unnamed Tributary of
Halls Bayou
Unnamed Tributary of
Halls Bayou
Canal C-147 Tributary of

Keegans Bayou Above

Willow Waterhole Bayou

Country Club Bayou Above
Tidal
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Segment Assessment
ID
Unit ID
1007L

1007L_01

Included
in the
TMDL in
original
Year first
progress
TMDL
listed for
or
project
bacteria
Tidal completed
area
impairment

Segment Name
Unnamed Non-Tidal
Tributary of Brays Bayou

No

Yes

Yes

2002

No

Yes

Yes

2002

No

Yes

Yes

2002

No

Yes

Yes

2002

No

Yes

Yes

2002

No

Yes

Yes

2002

No

Yes

Yes

2002

Tidal

No

Yes

Yes

2002

Unnamed Non-Tidal
1007M

1007M_01

Tributary of Hunting
Bayou
Unnamed Non-Tidal

1007N

1007N_01

1007O

1007O_01

1007R

1007R_01

1007R

1007R_02

1007R

1007R_03

1007R

1007R_04

1007S

1007S_01

Poor Farm Ditch

No

No

Yes

1007T

1007T_01

Bintliff Ditch

No

No

Yes

1007U

1007U_01

Mimosa Ditch

No

No

Yes

1007V

1007V_01

Hunting Bayou

No

No

Yes

1008

1008_01

Spring Creek

No

No

Yes

1008

1008_02

Spring Creek

No

Yes

Yes

1996

1008

1008_03

Spring Creek

No

Yes

Yes

1996

1008

1008_04

Spring Creek

No

Yes

Yes

1996

1008A

1008A_01

Mill Creek

No

No

Yes

1008B

1008B_01

Upper Panther Branch

No

Yes

Yes

1008B

1008B_02

Upper Panther Branch

No

No

Yes

1008C

1008C_01

Lower Panther Branch

No

No

No

1008E

1008E_01

Bear Branch

No

No

No

Tributary of Sims Bayou
Unnamed Non-Tidal
Tributary of Buffalo Bayou
Hunting Bayou Above
Tidal
Hunting Bayou Above
Tidal
Hunting Bayou Above
Tidal
Hunting Bayou Above

Unnamed tributary of
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Segment Assessment
ID
Unit ID

Included
in the
TMDL in
original
Year first
progress
TMDL
listed for
or
project
bacteria
Tidal completed
area
impairment

Segment Name

1008F

1008F_01

Lake Woodlands

No

No

No

1008H

1008H_01

Willow Creek

No

Yes

Yes

1008I

1008I_01

Walnut Creek

No

No

Yes

1008J

1008J_01

Brushy Creek

No

No

Yes

1009

1009_01

Cypress Creek

No

Yes

Yes

1996

1009

1009_02

Cypress Creek

No

Yes

Yes

1996

1009

1009_03

Cypress Creek

No

Yes

Yes

1996

1009

1009_04

Cypress Creek

No

Yes

Yes

1996

1009C

1009C_01

Faulkey Gully

No

No

Yes

2006

1009D

1009D_01

Spring Gully

No

No

Yes

2006

1009E

1009E_01

Little Cypress Creek

No

Yes

Yes

2006

1010

1010_01

Caney Creek

No

No

Yes

1010

1010_02

Caney Creek

No

Yes

Yes

1010

1010_03

Caney Creek

No

No

Yes

1010

1010_04

Caney Creek

No

Yes

Yes

1010C

1010C_01

Spring Branch

No

No

Yes

1011

1011_01

Peach Creek

No

No

Yes

1011

1011_02

Peach Creek

No

Yes

Yes

2006

1013

1013_01

Buffalo Bayou Tidal

Yes

Yes

Yes

1996

1013A

1013A_01

Little Whiteoak Bayou

No

Yes

Yes

2002

1013A

1013A_02

Little Whiteoak Bayou

No

No

Yes

Tidal

No

Yes

Yes

2002

2006

2006
2006

Unnamed Non-Tidal
1013C

1013C_01

Tributary of Buffalo Bayou

1014

1014_01

Buffalo Bayou Above Tidal

No

Yes

Yes

1996

1014A

1014A_01

Bear Creek

No

Yes

Yes

2006

1014B

1014B_01

Buffalo Bayou

No

Yes

Yes

2006

1014C

1014C_01

Horsepen Creek

No

No

Yes

1014E

1014E_01

Langham Creek

No

Yes

Yes

2006

1014H

1014H_01

South Mayde Creek

No

Yes

Yes

2002

1014H

1014H_02

South Mayde Creek

No

Yes

Yes

2002
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Segment Assessment
ID
Unit ID

Included
in the
TMDL in
original
Year first
progress
TMDL
listed for
or
project
bacteria
Tidal completed
area
impairment

Segment Name

1014H

1014H_03

South Mayde Creek

No

No

Yes

1014K

1014K_01

Turkey Creek

No

Yes

Yes

2002

1014K

1014K_02

Turkey Creek

No

Yes

Yes

2002

1014L

1014L_01

Mason Creek

No

Yes

Yes

2006

1014M

1014M_01

Neimans Bayou

No

Yes

Yes

2002

1014N

1014N_01

Rummel Creek

No

Yes

Yes

2002

1014O

1014O_01

Spring Branch

No

Yes

Yes

2002

1016

1016_01

Greens Bayou Above Tidal

No

Yes

Yes

1996

1016

1016_02

Greens Bayou Above Tidal

No

Yes

Yes

1996

1016

1016_03

Greens Bayou Above Tidal

No

Yes

Yes

1996

1016A

1016A_01

Garners Bayou

No

No

Yes

1016A

1016A_02

Garners Bayou

No

Yes

Yes

2002

1016A

1016A_03

Garners Bayou

No

Yes

Yes

2002

1016B

1016B_01

No

Yes

Yes

2002

1016C

1016C_01

No

Yes

Yes

2002

1016D

1016D_01

No

Yes

Yes

2002

1017

1017_01

No

Yes

Yes

1996

1017

1017_02

No

Yes

Yes

1996

1017

1017_03

No

Yes

Yes

1996

1017

1017_04

Tidal

No

Yes

Yes

1996

1017A

1017A_01

Brickhouse Gully/Bayou

No

Yes

Yes

2002

1017B

1017B_01

Cole Creek

No

No

Yes

1017B

1017B_02

Cole Creek

No

Yes

Yes

Unnamed Tributary of
Greens Bayou
Unnamed Tributary of
Greens Bayou
Unnamed Tributary of
Greens Bayou
Whiteoak Bayou Above
Tidal
Whiteoak Bayou Above
Tidal
Whiteoak Bayou Above
Tidal
Whiteoak Bayou Above
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Segment Assessment
ID
Unit ID
1017D

1017D_01

1017E

1017E_01

1101

Included
in the
TMDL in
original
Year first
progress
TMDL
listed for
or
project
bacteria
Tidal completed
area
impairment

Segment Name
Unnamed Tributary of
Whiteoak Bayou

No

Yes

Yes

2002

Whiteoak Bayou

No

Yes

Yes

2002

1101_01

Clear Creek Tidal

Yes

Yes

Yes

1996

1101

1101_02

Clear Creek Tidal

Yes

Yes

Yes

1996

1101

1101_03

Clear Creek Tidal

Yes

Yes

Yes

1996

1101

1101_04

Clear Creek Tidal

Yes

No

Yes

1101B

1101B_01

Chigger Creek

No

Yes

Yes

2002

1101B

1101B_02

Chigger Creek

No

Yes

Yes

2002

1101D

1101D_01

Robinson Bayou

Yes

Yes

Yes

2006

1101D

1101D_02

Robinson Bayou

Yes

Yes

Yes

2006

1101E

1101E_01

Clear Creek

Yes

No

Yes

1102

1102_01

Clear Creek Above Tidal

No

Yes

Yes

1996

1102

1102_02

Clear Creek Above Tidal

No

Yes

Yes

1996

1102

1102_03

Clear Creek Above Tidal

No

Yes

Yes

1996

1102

1102_04

Clear Creek Above Tidal

No

Yes

Yes

1996

1102

1102_05

Clear Creek Above Tidal

No

Yes

Yes

1996

1102A

1102A_01

Cowart Creek

No

Yes

Yes

2002

1102A

1102A_02

Cowart Creek

No

Yes

Yes

2002

1102B

1102B_01

Mary's Creek

No

Yes

Yes

2002

1102C

1102C_01

Hickory Slough

No

Yes

Yes

2006

1102D

1102D_01

Turkey Creek

No

Yes

Yes

2006

1102E

1102E_01

Mud Gully

No

Yes

Yes

2006

1102G

1102G_01

No

No

Yes

Unnamed Tributary of

Unnamed tributary of

Mary's Creek/North Fork

Unnamed tributary of
Mary's Creek
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Appendix C: Allocated Loads for TMDLs
Information included in the following tables was taken directly from TMDL reports and technical
documents for the four TMDL Projects covered by this I-Plan.
The units used in the documents vary by project. For example, calculations for the Houston Metro and
the Buffalo and Whiteoak TMDLs are provided in billion MPN/day, while the calculations for the Clear
Creek and Lake Houston TMDLs are presented as counts per day and CFU per day, respectively, using
scientific notation. MPN (Most Probable Number) and CFU (Colony Forming Units) are effectively
equivalent. Scientific notation is a standardized format for writing numbers that are extremely large (or
small).The following table might be helpful for understanding scientific notation:
Table 10: Examples of Scientific Notation
‘Regular’ number

1,000,000,000
1,574,770,000,000
17,950,000,000
2,390,000,000,000
4,490,000,000

In billions

1.0

In normalized
scientific
notation
1.0 x 109

In E notation of
scientific
notation
1.0E+09

12

1574.77

1.574 x 10

18.0

1.80 x 1010

1.80E+10

2.39 x 10

12

2.39E+12

4.49 x 10

9

4.49E+09

2390
4.49
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Buffalo and Whiteoak Bayous Allocated Loads
Table 11: Summary calculations for Buffalo and Whiteoak bayous assessment units
Assessment
Unit

Indicator
Bacteria
Species

TMDL
(Billion
MPN/day)

Upstream
Load (Billion
MPN/day)

Future WWTF
Capacity (Billion
MPN/day)

1013_01

E. coli

1574.77

0

267.95

29.77

0

1275.86

1.19

1013A_01

E. coli

1379.94

0

234.66

1013C_01

E. coli

102.08

0

16.37

26.07

0

1118.01

1.19

1.02

0

82.7

1.19

1014_01

E. coli

1841.94

35.93

837.68

93.08

0

856.98

18.28

1014A_01

E. coli

195.04

22.81

141.2

15.69

0

0

15.34

1014B_01

E. coli

626.91

51.7

482.44

53.6

0

0

39.16

1014E_01

E. coli

236.83

205

22.78

0

0

4.41

1014H_01

E. coli

39.18

33.12

3.68

0

0

2.38

1014H_02

E. coli

175.43

20.78

125.93

13.99

0

0

14.73

1014K_01

E. coli

35.06

2.17

27.86

3.1

0

0

1.93

1014K_02

E. coli

15.09

0.62

12.58

1.4

0

0

0.5

1014L_01

E. coli

69.66

25.68

23.11

2.57

0

0

18.29

1014M_01

E. coli

76.75

34.79

3.87

0

35.71

1014N_01

E. coli

204.66

62.96

5.56

0.62

0

95.22

1014O_01

E. coli

434.9

0.03

209.26

23.25

0

202.34

1017_01

E. coli

173.57

65.69

58.94

6.55

0

0

1017_02

E. coli

52.06

0.08

46.77

5.2

0

0

0.01

1017_03

E. coli

149.47

0

132.38

14.71

0

0

2.38

1017_04

E. coli

537.09

0.5

482.69

53.63

0

0

0.27

1017A_01

E. coli

175.57

2.37

154.77

17.2

0

0

1.23

1017B_02

E. coli

137.95

50.08

52.68

5.85

0

0

29.33

1017D_01

E. coli

12.54

0

9.14

1.02

0

0

2.38

1017E_01

E. coli

12.54

0

9.14

1.02

0

0

2.38481
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WLAWWTF
(Billion
MPN/day)

4.65
0

0

WLAStormwater
(Billion
MPN/day)

122

LA (Billion
MPN/day)

MOS (Billion
MPN/day)

2.38
40.3
0.02
42.4
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Clear Creek Allocated Loads
Table 12: Summary calculations for Clear Creek assessment units
Segment

1101
1101A
1101B
1101B
1101D
1102
1102A
1102A
1102B
1102C
1102D
1102E

Indicator
Bacteria
Species
Enterococci
Enterococci
E. coli
Enterococci
Enterococci
E. coli
E. coli
Enterococci
E. coli
E. coli
Fecal Coliform
Fecal Coliform

TMDL
(counts/day)
9370
81.9
17.4
716
126
44.4
48.3
160
163
19.9
36.6
145
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WLAWWTF
(counts/day)
34.3
.874
NA
NA
NA
61.6
.401
NA
30.6
.358
46.5
40.4

WLAMS4
(counts/day)
8160
76.9
7.16
680
78.8
NA
23.8
152
112
17.8
NA
80.2

123

LA
(counts/day)
709
0
9.37
0
40.6
0
21.7
0
12.7
.737
0
16.8

MOS
(counts/day)
469
4.09
.870
35.8
6.28
2.22
2.41
7.98
8.15
.997
1.83
7.23

TMDLFuture
(counts/day)
9390
109
17.5
716
180
132
48.7
160
227
20.6
71.4
179

WLAWWTF–Future
(counts/day)
21.1
27.4
.0525
0
54.4
87.3
.394
0
64.2
.706
44.8
34.9
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Houston Metropolitan Allocated Loads
Brays Bayou Watershed
Table 13: Summary calculations for Brays Bayou assessment units
Assessment
Unit
1007B_01
1007B_02
1007C_01
1007E_01
1007L_01

Indicator
Bacteria
Species
E. coli
E. coli
E. coli
E. coli
E. coli

TMDL (Billion
MPN/day)
2390
162
325
130
10.8

WLAWWTF
(Billion
MPN/day)
377
41.2
89.6
3.07
0

WLAStormwater
(Billion
MPN/day)
1830
100
200
120
10.3

LA (Billion
MPN/day)

MOS (Billion
MPN/day)

9.06
2.05
7.01
0
0

120
8.09
16.3
6.49
0.542

Future WWTF
Capacity (Billion
MPN/day)
56.7
10.2
12.7
0.373
0

Eastern Houston Watersheds
Table 14: Summary calculations for Eastern Houston Watershed assessment units
Assessment
Unit
1006F_01
1006H_01
1007F_01
1007G_01
1007H_01
1007I_01
1007K_01
1007M_01
1007O_01
1007R_01

Indicator
Bacteria
Species
E. coli
E. coli
E. coli
E. coli
E. coli
E. coli
E. coli
E. coli
E. coli
E. coli

TMDL (Billion
MPN/day)
14.9
34.8
162
36.3
10
27.3
38.9
32.3
0.32
23.3
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WLAWWTF
(Billion
MPN/day)
0.835
0.0477
30.4
NA
NA
NA
NA
NA
NA
NA

WLAStormwater
(Billion
MPN/day)
7.33
29
115
34.5
9.5
26
37
30.7
0.304
22.1

124

LA (Billion
MPN/day)

MOS (Billion
MPN/day)

5.53
3.96
0
0
0
0
0
0
0
0

0.744
1.74
8.12
1.82
0.5
1.37
1.95
1.62
0.016
1.17

Future WWTF
Capacity (Billion
MPN/day)
0.441
0.0282
9.23
0
0
0
0
0
0
0
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Assessment
Unit
1007R_02
1007R_03
1007R_04

Indicator
Bacteria
Species
E. coli
E. coli
E. coli

TMDL (Billion
MPN/day)
31.1
192
273

WLAWWTF
(Billion
MPN/day)
NA
9.54
10

WLAStormwater
(Billion
MPN/day)
29.5
146
212

LA (Billion
MPN/day)
0
23.8
34.4

MOS (Billion
MPN/day)
1.55
9.61
13.7

Future WWTF
Capacity (Billion
MPN/day)
0
3.36
3.64

Greens Bayou Watershed
Table 15: Summary calculations for Greens Bayou assessment units
Assessment
Unit
1016_01
1016_02
1016_03
1016A_02
1016A_03
1016B_01
1016C_01
1016D_01

Indicator
Bacteria
Species
E. coli
E. coli
E. coli
E. coli
E. coli
E. coli
E. coli
E. coli

TMDL (Billion
MPN/day)
403
1020
1780
197
419
15
94.1
79.7
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WLAWWTF
(Billion
MPN/day)
70.9
123
219
25.5
64.5
0
0.89
13.3

WLAStormwater
(Billion
MPN/day)
293
789
1050
138
214
12.4
88.2
35.8

125

LA (Billion
MPN/day)

MOS (Billion
MPN/day)

0
0
231
5.69
31
1.86
0
6.51

20.2
51.2
89
9.84
21
0.751
4.7
3.99

Future WWTF
Capacity (Billion
MPN/day)
19.3
60.7
190
18
88.9
0
0.32
20.1
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Halls Bayou Watershed
Table 16: Summary calculations for Halls Bayou assessment units
Assessment
Unit
1006D_01
1006D_02
1006I_01
1006J_01

Indicator
Bacteria
Species
E. coli
E. coli
E. coli
E. coli

TMDL (Billion
MPN/day)
463
280
2.72
26.1

WLAWWTF
(Billion
MPN/day)
42.7
25.4
0
0.317

WLAStormwater
(Billion
MPN/day)
382
233
2.15
24.4

LA (Billion
MPN/day)
3.4
0
0.435
0

MOS (Billion
MPN/day)
23.2
14
0.136
1.31

Future WWTF
Capacity (Billion
MPN/day)
12
6.94
0
0.133

Sims Bayou Watershed
Table 17: Summary calculations for Sims Bayou assessment units
Assessment
Unit
1007D_01
1007D_02
1007D_03
1007N_01

Indicator
Bacteria
Species
E. coli
E. coli
E. coli
E. coli

TMDL (Billion
MPN/day)
213
527
777
25.5
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WLAWWTF
(Billion
MPN/day)
23
90.1
107
0.238

WLAStormwater
(Billion
MPN/day)
174
358
569
23.9

126

LA (Billion
MPN/day)
0
10.2
17.5
0

MOS (Billion
MPN/day)
10.6
26.3
38.9
1.28

Future WWTF
Capacity (Billion
MPN/day)
5.50
42
45.3
0.119
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Lake Houston Watershed Allocated Loads
Table 18: Summary calculations for Lake Houston Watershed assessment units
Assessment
Unit
1004E_02
1008_02
1008_02
1008_03
1008_03
1008_04
1008H_01
1009_01
1009_02
1009_02
1009_03
1009_03
1009_04
1009C_01
1009D_01
1009E_01
1010_02
1010_04
1011_02
1011_02

Indicator
Bacteria
Species
E. coli
E. coli
E. coli
E. coli
E. coli
E. coli
E. coli
E. coli
E. coli
E. coli
E. coli
E. coli
E. coli
E. coli
E. coli
E. coli
E. coli
E. coli
E. coli
E. coli

TMDL
(Billion
cfu/day)
44.9
154
287
487
1420
1510
166
227
516
615
729
1340
1550
35.3
20.5
91.1
245
495
419
422
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MOS
(Billion
cfu/day)
2.24
7.70
14.4
24.4
70.9
75.7
8.28
11.3
25.8
30.8
36.4
67.0
77.4
1.76
1.02
4.56
12.2
24.6
21.0
21.1

WLAWWTF
(Billion
cfu/day)
0
.560
3.33
15.9
78.7
103
13.9
8.70
33.6
59.5
89.0
142
178
11.8
3.36
7.82
.806
11.2
6.47
6.47

MS4%

0.00
0.12
0.12
0.12
0.12
0.12
0.12
0.30
0.30
0.30
0.30
0.30
0.30
0.36
0.33
0.08
0.06
0.06
0.00
0.00

127

WLAMS4
(Billion
cfu/day)
0
17.2
31.4
51.0
141
146
14.9
59.9
128
141
156
299
338
4.42
4.09
5.16
14.8
28.2
0
0

LAStormwater
(Billion
cfu/day)
42.6
128
235
380
1050
1090
104
138
296
325
359
690
779
8.00
8.13
59.4
216
413
381
383

FutureWWTF
(Billion
cfu/day)
0
.578
3.25
15.6
77.0
101
24.4
8.64
33.4
59.0
88.3
141
176
9.31
3.89
14.2
1.14
15.8
10.8
10.8
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Appendix D: Utility Asset Management Program Resources and Examples
Utility Asset Management Program Resources
The EPA
The EPA’s website for Sanitary Sewer Overflows and Peak Flows provides useful information regarding
Utility Asset Management Programs (UAMPs), particularly capacity, management, operation, and
maintenance (CMOM) programs:


EPA’s Sanitary Sewer Overflows and Peak Flows website 116
F

F

http://cfpub1.epa.gov/npdes/home.cfm?program_id=4


“Model NPDES Permit Language for Sanitary Sewer Overflows” 117
F

F

http://www.epa.gov/npdes/pubs/sso_model_permit_conditions.pdf


Report to Congress : Impacts and Control of CSOs and SSOs 118
F

F

http://cfpub1.epa.gov/npdes/cso/cpolicy_report2004.cfm


Guide for Evaluating Capacity, Management, Operation, and Maintenance (CMOM) programs at
Sanitary Sewer Collection Systems 119
F

F

http://www.epa.gov/npdes/pubs/cmom_guide_for_collection_systems.pdf


Self-Assessment Checklist 120
F

F

http://www.epa.gov/npdes/pubs/cmomselfreview.pdf
EPA Region 4
EPA Region 4 has been instrumental in the development of EPA’s CMOM plan:


EPA Region 4 Management, Operations, and Maintenance (MOM) Program Web page 121
F

F

http://www.epa.gov/region4/water/wpeb/momproject/index.html


EPA Region 4 MOM Checklist 122
F

F

http://www.neiwpcc.org/neiwpcc_docs/WEBOM&R.AppendixE.pdf
116

(U.S. Environmental Protection Agency 2010d)

117

(U.S. Environmental Protection Agency 2007)

118

(U.S. Environmental Protection Agency 2004)

119

(U.S. Evironmental Protection Agency 2005)

120

(U.S. Environmental Protection Agency 2003)

121

(U.S. Environmental Protection Agency 2009b)

122

(New England Interstate Water Pollution Control Commission 2003)
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EPA Region 6
EPA’s Region 6, in association with the TCEQ, the Water Environment Association of Texas, and the City
of Austin Water Utility, hosts an annual conference on CMOM. Information is available at
http://www.weat.org.
The TCEQ
The TCEQ offers resources for managing and improving sanitary sewer systems:


Sanitary Sewer Overflow (SSO) Initiative: Information for Prospective Participants 123
F

F

http://www.tceq.state.tx.us/comm_exec/forms_pubs/pubs/gi/gi-389.html/at_download/file


Water Quality Noncompliance notification 124
F

F

http://www.tceq.state.tx.us/assets/public/compliance/enforcement/forms/00501.pdf


Additional information is available from the Water Program Liaison, Program Support Section of
the Field Operations Division.

New England Interstate Water Pollution Control Commission
New England Interstate Water Pollution Control Commission (NEIWPCC) has assembled excellent
resources regarding collection system management:


NEIWPCC Wastewater and Onsite Systems—Collection Systems website 125
F

F

http://www.neiwpcc.org/collectionsystems/


Optimizing Operation, Maintenance, and Rehabilitation of Sanitary Sewer Collection Systems 126
F

F

http://www.neiwpcc.org/collectionsystems/OMR.asp
Water Environmental Federation’s CMOM.net
CMOM.net is a reliable source of information about the EPA's CMOM regulations. It is maintained by
members of the Collection Systems Committee of the Water Environment Federation (WEF).


CMOM.net 127
F

F

http://www.cmom.net/

123

(TCEQ 2008c)

124

(TCEQ 2010k)

125

(New England Interstate Water Pollution Control Commission 2010)

126

(New England Interstate Water Pollution Control Commission 2003)

127

(Collection Systems Committee of the Water Environment Federation (WEF) 2009)

Approved by the BIG on October 16, 2012

129

Approved by the TCEQ on January 30, 2013

Implementation Plan for TMDLs for Bacteria in the Houston-Galveston Region

H-GAC Website
H-GAC maintains a Web page containing these and additional references. This page is available at
www.h-gac.com/BIG.

Examples
A variety of websites contain case studies and examples:


EPA’s Featured Case Studies, Fact Sheets, and Other Information website 128
F

F

http://cfpub1.epa.gov/npdes/sso/featuredinfo.cfm?program_id=4


NEIWPCC Capacity, Management, Operation, and Maintenance (CMOM) website 129
F

F

http://www.neiwpcc.org/collectionsystems/CMOM.asp


H-GAC’s Clean Waters Initiative CMOM workshop
http://www.h-gac.com/community/water/cwi/cwi_past_workshops.aspx

128

(U.S. Environmental Protection Agency 2007)

129

(New England Interstate Water Pollution Control Commission 2009)
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Appendix E: Local OSSF Amendments
Communities that have been designated as authorized agents by the TCEQ may adopt regulations that
are more strict than the regulations that the TCEQ applies statewide. Several authorized agents in the
13-county H-GAC region have adopted such regulations, as shown in the following examples.

Austin County 130
F

http://www5.tceq.state.tx.us/oars/index.cfm?fuseaction=Search.download&AUTH_AGENT_AR_NUM=6
20008
1. Every on-site sewage facility to be constructed, repaired, extended or altered, must obtain a permit
prior to construction regardless of the size of the tract of land.
2. Site evaluations may be performed by either:
A. A Registered Installer II and have successfully completed a site evaluation training course
approved by TCEQ. The individual doing site evaluations must be in good standing with their
respective licensing program. Or
B. A Registered Professional Engineer and have successfully completed a site evaluation training
course approved by TCEQ. The individual doing site evaluations must be in good standing with
their respective licensing program. Or
C. A Registered Professional Sanitarian and have successfully completed a site evaluation training
course approved by TCEQ. The individual doing site evaluations must be in' good standing with
their respective licensing program.
3. Site evaluations must be done on Austin County's form.
4. Boring/Back-hoe pit requirement whereby Austin County's Designated Representative is authorized
to require any necessary excavation if two different site evaluations have been submitted on the
same property and flagged for County Inspector to find.
5.

Installation of Systems:
A. A property owner can only install an: On-Site Sewage Facility that does not require a
Professional Sanitarian or Professional Engineer planning materials.
B. Registered Installer must be present at the Final Inspection.
C. Property owners only to submit application, fee, and planning material.
D. All residential lots must be one acre minimum regardless whether served by private water well
or community/public water system.
E. Property owner/homeowner maintenance of any secondary treatment system shall not be
allowed unless the property owner/homeowner has proof that he/she has been trained by the
manufacturer/installer or is a Registered/Certified Maintenance Provider.

130

(Austin County 2007)
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F. The authorized agent may periodically inspect the on-site disposal system using aerobic
treatment, regardless of when the authorized agent conducted the last inspection.

Brazoria County 131
F

http://www5.tceq.state.tx.us/oars/index.cfm?fuseaction=Search.download&AUTH_AGENT_AR_NUM=6
20020
1. Registration: A person must be licensed or registered by TCEQ, as well as, registered with the
Brazoria County Environmental Health Department, before engaging in any OSSF related activity in
the area of jurisdiction of this Order, as an installer or maintenance provider. The County
Registration application shall be submitted in person, on a standard form with the attached
evidence of current license or registration. No fee shall apply to the registration. It is the
responsibility of the Registrant to maintain required current registration information. Noncompliance of registration requirements shall result in denial of all permit applications. An installer
may not install OSSFs in Brazoria County’s area of jurisdiction if their County Registration has been
suspended or revoked. Maintenance providers may not enter into any new OSSF contracts in
Brazoria County’s area of jurisdiction if their County Registration has been suspended or revoked.
Homeowners are not required to register with the County.
Installers and maintenance providers who are currently performing OSSF-related activity within
Brazoria County’s area of jurisdiction will have 90 days from the effective date of this Order to
register with Brazoria County Environmental Health Department.
(A) A person (Registrant), maintaining a County Registration is subject to additional
disciplinary action by the County of Brazoria, Texas, if such person is convicted of a Class
“C” misdemeanor violation relating to TH&SC 366, TWC Chapter 7, and/03 Chapters 30
to 285.
(B) Enforcement action against a Registrant shall be initiated and pursued for any and all
violations of this Order by the issuance of notice of violation or a notice of enforcement
or a Class “C” misdemeanor citation. Upon conviction of a Class “C” misdemeanor
citation, the Registrant’s penalty for each separate occurring offense is as follows:
(1) First Class “C” Misdemeanor Conviction: Provide to the Brazoria County
Environmental Health Department documented proof of violation resolution and a
$125.00 fee payment within 72 business hours of the violation resolution. This fee is
in addition to any additional fee which is assessed to Registrant from obtaining
permits until the fee is paid regardless of appeals of the Class “C” Misdemeanor
Conviction. A maintenance provider will be prohibited from entering new contracts
until the fee is paid regardless of appeals of the Class “C” Misdemeanor Conviction.
(2) Second Class “C” Misdemeanor Conviction: Provide to the Brazoria County
Environmental Health Department documented proof of violation resolution and a
$250.00 fee payment within 72 business hours of the violation resolution. This fee is
in addition to any additional fee which is assessed to the Registrant from formal
judicial prosecution. Failure to pay fee within the allotted period will result in denial
131

(Brazoria County 2010)
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of new permits until fee is paid. Further, the Registrant’s County Registration shall
be suspended three-months from the conviction. An installer will be prohibited from
obtaining permits and installing OSSFs from the date of the conviction regardless of
appeals of the Class “C” Misdemeanor Conviction. A maintenance provider will be
prohibited from entering new contracts from the date of the conviction regardless
of appeals of the Class “C” Misdemeanor Conviction.
(3) Third Class “C” Misdemeanor Conviction: Provide to the Brazoria County
Environmental Health Department documented proof of violation resolution and a
$500.00 fee payment within 72 business hours of the violation resolution. This fee is
in addition to any additional fee which is assessed to Registrant from formal judicial
prosecution. Failure to pay fee within allotted period will result in denial of new
permits until fee paid. Further, the Registrant's County Registration shall be
suspended six-months from the date of conviction. An installer will be prohibited
from obtaining permits and installing OSSFs from the date of the conviction
regardless of appeals will be prohibited from entering new contracts from the date
of the conviction regardless of appeals of the Class "C" Misdemeanor Conviction.
(4) Fourth Class “C” Misdemeanor Conviction: Provide to the County documented proof
of violation resolution and a $750.00 fee payment within 72 business hours of the
violation resolution. This fee is in addition to any additional fee which is assessed to
Registrant from formal judicial prosecution. Failure to pay fee within allotted period
will result in denial of new permits until fee paid. The Registrant's County
Registration shall be suspended for twelve-months from the date of conviction. An
installer will be prohibited from obtaining permits and installing OSSFs from the
date of the conviction regardless of appeals of the Class "C" Misdemeanor
Conviction. A maintenance provider will be prohibited from entering new contracts
from the date of the conviction regardless of appeals of the Class "C" Misdemeanor
Conviction.
Each Class "C" Misdemeanor Conviction will be maintained for a 36-month period in order
to determine the level of penalty applied.
All judicial disciplinary documentation of Registrant's violation(s) shall be forwarded to TCEQ
Operator Licensing Section.
Failure to comply with provisions of this subchapter will result in immediate revocation of
County Registration.
Registrants aggrieved by an action or decision of this provision may appeal such action or
decision to the Brazoria County, Commissioners Court within 30 days of notice of
disciplinary action. Notice of Appeal must be delivered to the Brazoria County Judge. After
Notice of Appeal is properly served, a hearing will be held within 30 days.
2. Excavations: Excavations may be partially backfilled to the bottom of the lowest outlet of the tanks
with appropriate fill of Class 3 or better. All ends and other critical items shall not be covered until
the Designated Representative has determined, as evidenced by the issuance of a Notice of
Approval, that the installation, construction, extension or repair complies with these Rules,
Standards, or other special conditions specified in the permit.
3. Sprinklers: When sprinklers are used as the application method, the sprinkler heads shall be
stabilized to ensure the uniform distribution of the treated effluent.
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4. Any single family dwelling, commercial or institutional facility, multi-unit residential development or
recreational vehicle park occupied any part of the day or night shall be connected to an OSSF or
other approved method of wastewater treatment and/or disposal.
5. Before the Permitting Authority issues an authorization to construct/install an OSSF, the owner of an
OSSF requiring a maintenance contract must record an affidavit in the Brazoria County Deed
Records pursuant to 30 TAC 285.3(b)(3). An example of the affidavit is located in 30 TAC 285.90(2)
The owner of the OSSF or the owner's agent must provide to the Designated Representative a filedcopy affirming the recording of the above Affidavit in the Deed Records.
6. On-Site Sewage Facilities Maintenance and Management Practices: Maintenance contract
requirements for all OSSFs are identified in 30 TAC 285.91(12). Further, maintenance and
management practices shall comply with 30 T AC 285.7 and 285.39.
No homeowner/property owner shall be allowed to perform any maintenance on an on-site sewage
disposal system using aerobic treatment unless the homeowner/property owner
(A) Provides documentation of completing and passing a basic OSSF maintenance course,
approved by TCEQ for aerobic treatment units and the property to be maintained is
owned by the trained homeowner, or
(B) Holds a valid wastewater Class D license or higher wastewater treatment license and is
certified by the manufacturer for the brand of the OSSF that they own.
An exception to the prohibition on homeowner/property owner maintenance includes”
(A) The homeowner/property owners that were approved to conduct maintenance upon
completion of training through a licensed installer between September 1, 2005 and
August 30, 2007 under the training requirements included in HB 2510[79(R)]; and
(B) The homeowner/property owner is currently conducting maintenance on their own
aerobic treatment system that was in place prior to August 30, 2007.
This exception will no longer apply if:
(A) The aerobic treatment system is replaced after August 30, 2007; or
(B) The homeowner/property owner no longer owns the property on which the aerobic
treatment system is installed.
7. The owner of a malfunctioning OSSF shall initiate repair no later than the 10th day after the date
which the owner is notified by the Designated Representative.
8. All construction of any type of OSSF shall be by a State licensed and County Registered installer.
There shall be no property owner installation unless the property owner is also a State licensed and
County Registered Installer.
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Chambers County 132
F

http://www5.tceq.state.tx.us/oars/index.cfm?fuseaction=Search.download&AUTH_AGENT_AR_NUM=6
20040
1. All on-site sewage facilities, whether standard, non-standard or proprietary" must be designed
under the seal of a Registered Sanitarian or Registered Licensed Engineer in accordance with the
design standards set up in these Rules and the Texas Natural Resource Conservation Commission
Rules for OSSF and approved by the local authority of Chambers County Environmental Health
Department.
2. All on-site sewage facilities, regardless of acreage will be required to meet all State and County
Standards and be permitted by Chambers County.
3. Platted subdivisions of single family dwellings platted or created after June 1 2006 served by a public
water supply but utilizing individual on-site sewage facilities must provide for individual lots having
surface areas of at least 32,670 sq. Ft. (.75 acres) exclusive of roadways and ditches. Platted
subdivisions of single family dwellings platted or created after served by an individual water system
and utilizing individual on-site sewage facilities must provide for individual lots having surface areas
of at least 43,560 sq. ft. (1.0 acres) exclusive of roadways and ditches.
4. The authorized agent may periodically inspect the on-site sewage disposal system using mechanical
devices for a single-family residence regardless of when the authorized agent conducted the last
inspection.
5. When a visual and audible alarm is required for an on-site sewage facility connected to a “Food
Establishment” and additional visual and audible alarm shall be located or installed inside the
facility, located in an area conspicuous to view by employees or management. (For the purpose for
this Order) a "Food Establishment" is an operation that stores, prepares, packages, serves, or
otherwise provides food for human consumption, such as: a food establishment; retail food store;
satellite or catered feeding location; catering operation; if the operation provides food directly to a
consumer or to a conveyance used to transport people; market; remote catered operations;
conveyance used to transport people; institution; or food bank; and that relinquishes possession of
food to a consumer directly, or indirectly through a delivery services such as home delivery of
grocery orders or restaurant takeout orders, or delivery service that is provided by common
carriers).
6. For systems controlled by a commercial irrigation timer and required to spray between midnight
and 5:00 a.m., there shall be at least one and one-third days of storage between the alarm-on level
and the pump-on level, and a storage volume of one-third of the daily flow between the alarm-on
level and the inlet to the pump tank.
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Colorado County 133
F

http://www5.tceq.state.tx.us/oars/index.cfm?fuseaction=Search.download&AUTH_AGENT_AR_NUM=6
20048
1. A soil site evaluation must be conducted by a person who has completed and passed a site
evaluation course approved by Texas Natural Resource Conservation Commission.
2. All on-site sewage facilities, regardless of acreage, will be required to meet all State and County
Standards and be permitted.
3. All aerobic test papers must include the serial number of the unit.

Fort Bend County 134
F

http://www5.tceq.state.tx.us/oars/index.cfm?fuseaction=Search.download&AUTH_AGENT_AR_NUM=6
20076
1. All construction of, alteration, extension or repair to, on-site sewage facilities shall be permitted and
inspected, regardless of the size of the tract of land.
2. All construction of any type of on-site sewage facility shall be by a Registered Installer. There shall
be no property owner/ homeowner installations unless the property owner/ homeowner is also a
Registered Installer.
3. All facilities holding a Fort Bend County Food Service Permit and receiving secondary treatment of
the effluent shall be checked and maintained monthly by a contracted service provider. A chlorine
residual or fecal coliform test shall be made at each site visit where disinfection is required. One
BODs and TSS Grab Sample test shall be conducted per year. The minimum acceptable test results
shall be those outlined by the applicable State rules. All test results and maintenance reports shall
be sent to the permitting authority within 14 days after the test is performed.
4. All pipes shall be installed with the identifying numbers visible for inspection.
5. The backfill material shall be on the site in sufficient quantities to complete the job at the time of
the construction inspection.
6. No component of an on-site sewage facility shall be covered until an inspection by the permitting
authority has been made. Provided, however, excavations may be partially backfilled with the
permission of the permitting authority only. All ends and other critical items shall not be covered
until the permitting authority has determined, as evidenced by the issuance of a Notice of Approval,
that the installation, construction, extension or repair complies with these Rules, Standards, or other
special conditions specified in the permit.
7. When sprinklers are used as the application method, the sprinkler heads shall be stabilized to
ensure the uniform distribution of the treated effluent.
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8. Any single family dwelling, commercial or institutional facility, multi-unit residential development or
recreational vehicle park occupied any part of the day or night shall be connected to an on-site
sewage facility or other approved method of wastewater treatment and disposal.
9. When a visual and audible alarm is required for an on-site sewage facility connected to a "Food
Establishment,” an additional visual and audible alarm shall be located or inside the facility located
in an area conspicuous to view from employees or management.
(For the purpose of this Order, a "Food Establishment" is an operation that stores, prepares,
packages, serves, or otherwise provides food for human consumption, such as: a food
establishment; retail food store; satellite or catered feeding location; catering operation; if the
operation provides food directly to a consumer or to a conveyance used to transport people;
market; remote catered operations; conveyance used to transport people; institution; or food bank;
and that relinquishes possession of food to a consumer directly, or indirectly through a delivery
services such as home delivery of grocery orders or restaurant takeout orders, or delivery service
that is provided by common carriers).
10. Low Pressure Dosed drain fields shall be constructed of excavations of at least one foot wide and
shall have at least one foot of media depth.
11. The Registered Installer of record shall be present at the final construction inspection.
12. Anyone-site sewage disposal system using aerobic treatment shall have a maintenance contract on
that system.
13. All contracted maintenance of an on-site sewage disposal system using aerobic treatment shall be
conducted by a certified maintenance provider. There shall be no homeowner/property owner
maintenance of an on-site sewage disposal system using aerobic treatment unless the property
owner/homeowner is a certified maintenance provider for that aerobic treatment unit.
14. The authorized agent may periodically inspect the on-site sewage disposal system using aerobic
treatment for a single-family residence that is maintained directly by the owner of the system
regardless of when the authorized agent conducted the last inspection.

Galveston County 135
F

http://www5.tceq.state.tx.us/oars/index.cfm?fuseaction=Search.download&AUTH_AGENT_AR_NUM=6
20080
1. All on-site sewage facilities regardless of the size of the property on which they are installed must be
permitted by the Health District.
2. All construction of any type of on-site sewage facility shall be by a Registered Installer. There shall
be no property owner/homeowner installations unless the property owner/homeowner is also a
Registered Installer.
3. Any single family dwelling, commercial or institutional facility, multi-unit residential development,
recreational vehicle park or any other structure occupied any part of the day or night shall be
connected to an on-site sewage facility or other approved method of wastewater treatment and
disposal.
135
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4. The groundwater evaluation performed in association with any site evaluation for subsurface OSSF
systems proposed for installation on Galveston Island or Bolivar Peninsula, must be evaluated for
accuracy by a Health District Designated Representative prior to construction authorization being
issued. A soil pit, needed for the evaluation, must be prepared by the property owner or owner's
agent to the specifications required by the Health District in the area of the proposed disposal field.
An evaluation fee, set by the Health District, must be paid prior to Health District staff performing
the evaluation.

Harris County 136
F

http://www5.tceq.state.tx.us/oars/index.cfm?fuseaction=Search.download&AUTH_AGENT_AR_NUM=6
20091
A.

An “Affidavit to the Public” will be required on all on-site sewage facilities.

B.

The County Engineer will not authorize electrical service be provided to a new development
utilizing an on-site sewage facility unless all inspections of the on-site sewage facility have passed.

C.

On all new plats for residential subdivisions of two or more lots, easements for the proposed wells
shall be established by plat unless an alternative strategy is developed in the feasibility study.

D.

Easements described in §285.4(b)(2)(C) shall be filed for record in the Harris County Real Property
Records.

E.

The following additional submittals are required in addition to §285.4(c) for subdivision plat review:
1) A sealed property survey.
2)

A topographic map on one-foot (1’) contours.

3) A Federal Emergency Management Agency Flood Plain Map with the site delineated to scale.
4) A NRCS-USDA soil survey map with the site located to scale.
5) The plat shall show the locations of soil bore holes.
6) A comprehensive drainage plan complying with the minimum Harris County Flood Control
District Criteria or the Harris County Regulations for Approval and Acceptance of Infrastructure
as appropriate.
7) If planning material shows that subsurface disposal is proposed then Potential replacement
areas must be shown located outside the primary disposal area. This is due to poor soil
conditions and high ground water tables in Harris County.
F.

Discharges of gray water other than washing machines shall be disinfected to the same standard as
secondary effluent.

G.

All on-site sewage facilities installed along the main body of Lake Houston east of I-45, (the main
body being where 100’ or more exist between parallel banks at normal pool elevation shall have
the following additional standards.
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1) All systems installed within one thousand feet (1000’) of the main body of Lake Houston shall
have secondary treated effluent.
2) All systems, installed within one thousand feet (1000’) of the main body of Lake Houston shall
incorporate nutrient reduction Best Management Practices (BMP’s) in the treatment or disposal
systems.
H.

All applications for an on-site sewage facility as well as an Affidavit to the Public shall be executed
by the property owner. If the proposed OSSF requires on-going maintenance per §285.91(12) of
these Rules, a completed Acknowledgement of Testing must be completed by the owner.

I.

All planning material is required to be prepared by a Professional Engineer or Professional
Sanitarian authorized to practice in the State of Texas.

J.

The installer shall notify Harris County at least 24 hours before the date the OSSF will be ready for
inspection.

K.

At the completion of an inspection, the installer, owner, or owner’s agent will be given a Notice of
Inspection. This will serve as notice of any deficiencies found. If none are found it will be so noted
and this will serve as an Authorization to Operate.

L.

The following additional requirements apply in the submittal of planning materials:
1) All site plans shall be submitted to a standard engineering scale.
2) A flow diagram of the tank battery shall be prepared. An installation detail for subsurface
systems shall be provided.
3) Calculations for hydraulic loading rate, wastewater strength and dosing calculations, if
applicable, shall be provided.
4) Grease trap sizing, if applicable, shall be done using the EPA method and the Uniform Plumbing
Code method. The larger of the two resulting tank sizes shall be used.
5) All existing and proposed development shall be shown.
6) Plugging reports for any wells proposed to be abandoned shall be provided.
7) Copies of letters authorizing encroachments across, along, under or above any easement where
an OSSF component is proposed to be placed.
8) Calculations for hydraulic and organic load for both normal and peak flows on all commercial
systems shall be provided showing that both organic and hydraulic overloading of the treatment
and/or disposal method is prevented.
9) Proprietary systems must be approved by the County Engineer prior to being allowed in Harris
County. A technical review of all material will be conducted with relation to high ground water
tables and local soil conditions that occur in Harris County. Approval will be granted, additional
data will be requested, or the reason for non-approval will be stated. Harris County will only
review proprietary products previously approved by the TCEQ.
10) The County Engineer may require additional planning materials if in his opinion they are
warranted for the specific instance.
11) Aerobic plants tested under NSF Standard 40 shall be sized for residential units based on an
assumed organic load of 150 GPD per bedroom.
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M. The following additional maintenance requirements apply:
1) On non-standard treatment systems as prescribed by §285.32(d), the designer is required to
provide Harris County with the maintenance requirements of the system at time of plan
approval.
2)

The allowable time frame for a maintenance company to respond to a complaint from the
property owner or electronic notification shall be no longer than 48 hours.

3) All maintenance contracts shall include the permit number, OSSF or wastewater operator
license identification, the printed name and signature of the system owner and maintenance
company representative or maintenance provider, the starting and ending dates of the contract
with the starting date being the date of the authorization to operate, the physical address and
phone number of the system location, the physical address, business address, business phone
number and emergency phone number of the maintenance company or maintenance provider.
4) The following electronic monitoring protocol is required:
a) All new OSSF systems requesting a variance and utilizing any pumps or other electrical
equipment or commercial systems installed requiring ongoing maintenance by these rules
shall be electronically monitored. Other systems may be electronically monitored to reduce
the number of required maintenance visits.
b) The electronic monitoring shall be provided by Harris County’s contract provider. The
contract provider will contract at the County approved rate for this service in accordance
with County procedures.
c) Electronic monitoring must be continuously maintained.
d) Systems electronically monitored will not require the submittal of paper maintenance
reports or renewal maintenance contracts to the County unless a major component
affecting the design of the system is altered, or the contract for maintenance has not been
renewed.
5) The maintenance frequency shall follow the schedule below:
Residential-4 visits a year
Residential Electronically Monitored – 2 visits a year
Commercial-12 visits a year unless the system is essentially a residential system.
Requests for quarterly maintenance visits for commercial systems will be considered on a caseby-case basis.
6) Reports shall be submitted using the County’s automated systems. Reports submitted on paper
to the County shall include a processing fee to off-set the cost of manually entering the data.
7) Homeowners may maintain their own aerobic unit if they have obtained a Class “D” Wastewater
license in addition to any other state requirements. A homeowner conducting their own
maintenance shall submit the same reports maintenance providers are required to submit.
8) A permittee who fails to provide the County with a copy of a contract with a valid maintenance
company or maintenance provider, and allows the on-site system to miss two or more
maintenance report periods shall be required to enroll in the County’s electronic maintenance
monitoring system.
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9) Systems at locations where hard wire phone service does not exist, are exempt from electronic
monitoring until such time as the County monitoring system has an approved cellular
monitoring system or hard wire phone services become available. Once available the permittee
has ninety days to install said system and begin monitoring.
N.

Site evaluations shall be submitted on a form provided by Harris County or in a format with all the
same information as the Harris County form. The location of the soil borings shall be denoted on
the site evaluation or the site plan.

O.

A restrictive horizon includes subsoil that has higher clay content than the preceding layer which
impedes downward movement of water.

P.

For structures with more than one sewer stub-out or other such instances, all sewer lines shall have
a common connection prior to entering the main tank battery.

Q.

Any outlet device other than a “T”, such as an effluent filter, must be listed under ANSI/NSF
Standard 46.

R.

Only septic and pump tanks that appear on the Harris County list of approved tanks shall be utilized
on the systems installed under these rules. The following additional standards apply:
1) Concrete tank manufacturers must demonstrate through the submittal of drawings and
specifications that the tanks meet the structural portion of ASTM C1227. Drawings must be
sealed by a Professional Engineer and the tanks are subject to inspection and verification for
compliance to the standard.
2) Glass fiber reinforced polyester tanks shall meet the applicable provisions of ASTM D4021-81
and applicable provisions of IAPMO/ANSI Z 1000-2007.
3) Polyethylene tanks must meet the applicable provisions of IAPMO/ANSI Z 1000-2007.
4) At a minimum, a Professional Engineer’s Certification of product and process is required, as well
as a sealed drawing and specifications of the completed product. The County Engineer may
randomly inspect the product and compare it to submitted data.

S.

All proprietary aerobic plants must meet the requirements of these rules as well as being approved
by the TCEQ and NSF. The County engineer will review the report and determine if the unit meets
the requirements of NSF Standard 40 and the additional Harris County requirements. Approval by
the TCEQ and/or NSF does not ensure approval by the County Engineer. All aerobic treatment units
shall use a pretreatment tank of a minimum of 500 gallons if required to have one by the testing
protocol and it is not manufactured as part of the plant.
Any testing entity wishing to submit data for approval by Harris County other than NSF shall meet
the criteria above as well as the following additional criteria:
1) The testing entity must be ANSI accredited laboratory.
2) The testing entity must have a minimum of five years of verifiable testing experience in
certification of aerobic units.
3) The testing entity must maintain an independent third party status. No aerobic manufacturer,
supplier or distributer may have any direct or indirect financial interest in the testing entity. A
sworn affidavit verifying this fact may be required to be submitted.
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T.

Owner compliance history may be used as a reason on to deny a permit for an on-site sewage
facility.

U.

After October 1, 2006 all disinfection devices approved for use in Harris County must be listed by
the National Sanitation Foundation as having passed ANSI/NSF Standard 46 for effluent disinfection
devices. Any upgrade or alteration of a system equipped with a disinfection device after October 1,
2006 shall have the disinfection device upgraded to one meeting these requirements.

V.

The minimum application area of a surface application system may be reduced, if designed
according to all the requirements found in the report Evaluation of Surface Application Rates for
Texas OSSF Systems prepared by Clifford B. Fedler PhD, P. E.

W. Installers and their apprentices shall maintain copies of approved plans, contracts, manifests, well
data, material data, and component specifications required and specified by the approved plans on
the job site and make available to the designated representative until all required inspections are
completed.
X.

Certain systems may be allowed to direct discharge to the roadside ditch or storm sewer, provided
they meet all the provisions of TPDES General Permit No. TXG5300000. Each design for said system
shall be reviewed by the TCEQ staff as well as Harris County. Additionally all provisions of the
Memorandum of Agreement between Harris County and the TCEQ as approved by Commissioners
Court on 25 May 2004 shall be followed.

Y.

In watersheds where one or more stream segments are listed as impaired for bacteria on the EPA
303(d) list the following additional requirements apply.
1) Electronic monitoring as outlined in amendment M(4) shall be required for all new and
replacement on-site sewage facilities.
2) All on-site sewage facilities must use secondary treatment meeting a 30 day average CBOD of 10
mg/L and TSS of 10 mg/L. On NSF Standard 40 units this must be demonstrated by test results.
On engineered one of a kind systems, a design parameter of 5 mg/L CBOD and 5 mg/L TSS shall
be used.
3) Pump tanks shall be equipped such that when pumping a portion of the effluent is returned
below static water level to insure scour of the pump tank bottom.

Z.

Any residential system permitted after January 1, 2011 which utilizes flows lower than those listed
on Table III: Wastewater Usage Rate of these regulations, and all commercial systems, and
permanent holding tanks shall incorporate the County’s electronic monitoring protocol for daily
wastewater flows and peak flow measuring. This system will report to the County systems that
exceed daily or peek permitted flows. Usage of ULF fixtures is not a trigger to require electronic
monitoring.
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Matagorda County 137
F

http://www5.tceq.state.tx.us/oars/index.cfm?fuseaction=Search.download&AUTH_AGENT_AR_NUM=6
20137
1. A permit will be required for all On-Site Sewage Facilities, regardless or tile size or the lot or acreage
onto which they are installed.
2.

All construction of any type of on-site sewage facility shall be by a registered installer. There shall
be no property owner/homeowner installation unless the property owner/homeowner is also a
registered installer.

3. Testing and reporting of On-Site Sewage Facilities must be performed by an approved maintenance
company, regardless of population.

Montgomery County 138
F

http://www5.tceq.state.tx.us/oars/index.cfm?fuseaction=Search.download&AUTH_AGENT_AR_NUM=6
20145
1. All subsurface on-site sewage systems will be sized using full flow (gallons per day).
2. Timed pump tanks will allow for a two-third day flow in reserve. An override switch may be installed
as long as it is positioned above the high water alarm to activate after the reserve has been used up
and prior to the pump tank completely filling.
3. Use of "septic" tanks and "pretreatment" tanks:
Any structure producing fifty gallons per day or more of gray/black water must utilize a
septic/pretreatment tank with no more than fifty foot of solid pipe between the structure and the
tank.
4. All gravity fed sub-surface disposal fields must be closed loop and have an inspection port at the
furthest point of the disposal area from the tank.
5. Lot Sizes:
Single Family Residence:
A. One acre with septic system and a public water system. (No water wells.)
B. One and one-half acre with septic system and private water well.
C. Special consideration will be taken for a property recorded and/or listed on the
Montgomery County Tax Rolls prior to December 16, 1986.
6. All submissions of planning materials must be under the seal of a Registered Sanitarian and/or
Professional Engineer.
7. All on-site sewage facilities, regardless of acreage, must meet all county and state standards.

137

(Matagorda County 2006)

138

(Montgomery County 2007)

Approved by the BIG on October 16, 2012

143

Approved by the TCEQ on January 30, 2013

Implementation Plan for TMDLs for Bacteria in the Houston-Galveston Region

8. On-site sewage facilities will not be installed in the flood way. Only aerobic systems will be installed
in the floodplain with components of the on-site sewage facility (risers, chlorinator, clean-outs,
inspection ports, control panels, compressors) elevated above base flood elevation. Sprinklers shall
be back-flow prevention type. All pump tanks are to be strapped with three-eighth to one-half inch
ten thousand pound steel cable and connected to four by four by eight foot treated posts with
backfill over them. Buoyancy calculations on all pump tanks.
9. All domestic wastewater is to be properly treated prior to disposal; including gray water defined as:
showers, bathtubs, hand washing lavatories, sinks.

San Jacinto River Authority 139
F

http://www5.tceq.state.tx.us/oars/index.cfm?fuseaction=Search.download&AUTH_AGENT_AR
_NUM=620146
1. All lots utilizing on-site sewage facilities and being served by a public water system must be at least
one acre, and all lots not served by a public water system must be at least one and one-half acres in
size.
2. All new systems, and existing systems being modified, must be designed and submitted by a
registered sanitarian or professional engineer.
3. All on- site sewage facilities, regardless of the size of the property served, must meet all
requirements of the Rules and the San Jacinto River Authority and must be permitted by the San
Jacinto River Authority.

Walker County 140
F

http://www5.tceq.state.tx.us/oars/index.cfm?fuseaction=Search.download&AUTH_AGENT_AR_NUM=6
20195
1. To ensure all systems meet T AC 30 Chapter 285 Rules, all on-site sewage facilities and on-site
sewage planning, regardless of acreage, must meet all county and state standards.
2. Walker County shall require the maintenance, testing, and reporting for all OSSF's utilizing
secondary treatment to be performed by a TCEQ registered maintenance company unless the OSSF
serves a single family dwelling that is the primary residence of the property owner, all portions of
the disposal area are a minimum of 50 feet from the property line, and:
A.

The property owner is a TCEQ registered maintenance provider for their aerobic
treatment nit; or

B. The property owner was trained by an installer or manufacturer according to the
requirements of HB 2510 [79(R)] prior to adoption of HB 2482 [80(R)]; or
C. The property owner holds a valid Class D or higher wastewater treatment license; or
139
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D. The property owner has satisfactorily completed a TCEQ approved Basic Maintenance
Provider Course; or
E. The property owner has satisfactorily completed the OSSF - Aerobic/Surface Application
System Operation and Maintenance Course offered by the Texas Engineering Extension
Service.
3.

Maintenance Inspections and Reports:
A. Any homeowner/property owner who is not contracted with a TCEQ registered
maintenance company to perform testing, reporting, and maintenance on an OSSF shall
still be required to submit all required reports and testing required of a TCEQ registered
maintenance company to Walker County along with any required fees or charges (fees
required for property owners may be different than those required of registered
maintenance companies).
B. Inspections at a minimum must meet all inspection requirements as set by the TAC 30
Chapter 285 and Walker County, Texas.
C. Inspection reports shall address all inspection and testing required by Walker County
policies and procedures or the State of Texas, including TAC 30 Chapter 285.
D. In addition to the information required by TAC 30 Chapter 285 all
maintenance/inspection reports shall include:
1. the reporting of any unauthorized alterations to the system
2. the condition of the spray area ( if applicable)
3. the permit number
4. OSSF or wastewater operator license identification
5. the printed name and signature of the maintenance company representative or
home owner/property owner if he or she is submitting the report
6. the physical address of the OSSF location
E. the physical address, business address, business phone number and emergency phone
number of the maintenance company
In addition to the information required by TAC 30 Chapter 285 all
maintenance/inspection contracts shall include:
1.

the permit number

2.

OSSF or wastewater operator license identification

3. The printed name and signature of the maintenance company representative
and the homeowner/property owner.
4.

the physical address of the OSSF location

5. the physical address, business address, business phone number and emergency
phone number of the maintenance company
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4. Permitting Procedures and Additional Requirements.
The Walker County Commissioners Court may from time to time adopt local procedural
requirements for applications, permitting, and inspection procedures for On-Site Sewage Facilities.
5. On all new plats for residential subdivisions of two or more lots, easements for the proposed wells
shall be established by plat unless an alternative strategy is developed in the feasibility study.
6. All On-site Wastewater planning materials are required to be sealed by a Professional Engineer or
Professional Sanitarian authorized to practice in the State of Texas.
7. Revocation or Suspension of License to Operate. Neither the revocation of a license nor any other
provision of these Regulations shall impede the designated representative or any other
governmental entity from taking the proper steps to prevent or curtail pollution, to abate a
nuisance, or to protect public health. The designated representative may revoke or suspend a
license for any of the following causes:
A. A change in volume of wastewater being treated by the on-site sewage facility.
B. Failure of the holder of the license to properly maintain the on-site sewage facility.
C. Malfunction of the on-site sewage facility.
D. Evidence that the on-site sewage facility is causing or will cause pollution.
E. Failure to comply with the terms or conditions of the license or any part of these
regulations.
8. Any single family dwelling, commercial or institutional facility, multi-unit residential development or
recreational vehicle park occupied any part of the day or night shall be connected to an on-site
sewage facility or other approved method of wastewater treatment and/or disposal.
9. When a visual and audible alarm is required for an on-site sewage facility connected to a "Food
Establishment," an additional visual and audible alarm shall be located or installed inside the facility,
located in an area conspicuous to view by employees or management. (For the purpose of this
Order, a "Food Establishment" is an operation that stores, prepares, packages, serves, or otherwise
provides food for human consumption, such as: a food establishment; retail food store; satellite or
catered feeding location; catering operation; if the operation provides food directly to a consumer
or to a conveyance used to transport people; market; remote catered operators; conveyance used
to transport people; institution; and that relinquishes possession of food to , consumer directly, or
indirectly through a delivery services such as home delivery of restaurant takeout orders, or delivery
service that is provided by common carriers.)
10. All "Food Establishments" as defined above which are receiving secondary treatment of the effluent
shall be checked and maintained monthly by a contracted registered maintenance company. A
chlorine residual or fecal coli form test shall be made at each site visit where disinfection is required.
One BODs and TSS Grab Sample test shall be conducted per year. The minimum acceptable test
results shall be those outlined by the applicable State rules. All test results and maintenance reports
shall be sent to the permitting authority within 14 days after the test is performed. Additional
testing and reporting may be required on a case by case basis.
11. The authorized agent may periodically inspect any pem1itted or un-permitted on-site sewage
facility; a frequency deemed appropriate by the authorized agent.
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12. All OSSF that require a minimum license level of Installer II for professional installation may only be
installed by a licensed installer.
13. All OSSF installations for commercial, institutional, or multi-family residential use must be installed
by a licensed installer.

Waller County 141
F

http://www5.tceq.state.tx.us/oars/index.cfm?fuseaction=Search.download&AUTH_AGENT_AR_NUM=6
20196
1. All On-Site sewage facilities, regardless of acreage, will be required to meet all State and County
Standards and be permitted.
2.

Homeowner maintenance of any secondary treatment system shall not be allowed unless the
homeowner has proof that he/she has been trained by the manufacturer/installer or is a
maintenance provider that is licensed/certified or has taken a training course approved by Waller
County under TCEQ guidelines.

3. Homeowner shall test and report as per 30 TAC 285.91 (4).
4. Permits for "all other types of OSSF's" will be conditioned to require testing monthly per 30 TAC
285.3 (a) (4).
5. On-site sewage facilities will not be installed in the floodway. Only aerobic treatment systems with
surface application will be installed in the floodplain.
6. The allowable time frame for a maintenance company/maintenance provider to respond to
complaint from the property owner shall be no longer than 48 hours.
7. All disinfection devices approved for use in Waller County must be listed by the National Sanitation
Foundation as having passed ANSIINSF standard 46 for effluent disinfection devices.

Wharton County 142
F

http://www5.tceq.state.tx.us/oars/index.cfm?fuseaction=Search.download&AUTH_AGENT_AR_NUM=6
20199
1. To ensure all systems installed meet minimum requirements, the full permitting process must be
followed.
2. To ensure all systems are installed according to design and/or plan, a Registered Installer, who is
knowledgeable about the requirements of different designs and installations, will be required to
install the system. A homeowner will be allowed to work under the supervision of the Registered
Installer.

141

(Waller County 2009)

142

(Wharton County 2006)
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3. To protect the public health, "Food Establishments" will be required to have a maintenance
inspection once a month and to have audible and visual alarms inside and outside the
establishment.
4. Since backfill is done after the inspector leaves, having backfill material on the site will help ensure
the proper type of soil is utilized.
5. To be able to visually inspect the tank for leaks and to ensure that tank flotation will not be a
concern.
6. To protect the public health and environment, all residential structures must be connected to an
approved on-site sewage facility or other approved method of wastewater treatment and disposal.
7.

To protect the public health, surface application systems will be required to spray during the hours
persons are less likely to come in contact with effluent.

8. To protect the environment, a Registered/Certified Maintenance Provider will be required. Due to
the rural nature of Wharton County, obtaining the necessary parts for repair will prove difficult for
most property owners/homeowners doing their own maintenance. There is a lack of incentive for a
property owner/homeowner to report malfunctions to the permitting authority. Due to the size of
the permitting authority’s department that oversees OSSF's, regulating homeowner maintenance
would be cumbersome.
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Appendix F: Local Examples of Stormwater Programs
The Stormwater Management Joint Task Force
The most notable example of a cooperative effort to address requirements of Municipal Separate Storm
Sewer (MS4) permits is the Stormwater Management Joint Task Force (JTF), comprised of the City of
Houston, Harris County, Harris County Flood Control District, and the Texas Department of
Transportation. These four entities applied for and received a Phase I MS4 permit. Cooperation has
provided consistency and efficiency among programs and created cost savings in permit
implementation. While the JTF provides an environment of cooperation, each member is responsible for
implementing its own program for the areas within the MS4 where the member has jurisdiction over
discharges. More information about the JTF can be found at http://www.cleanwaterways.org/.
City of Houston
In addition to participating in the JTF, the City of Houston Stormwater Management Program
administers the planning, engineering, and construction of the City’s stormwater infrastructure. The
program oversees floodplain management for the city, supports the City’s participation in the National
Flood Insurance Program, and works with the City Comprehensive Drainage Plan. Engineering and
geographic data for the Comprehensive Drainage Plan have been incorporated into a web-based format.
More information can be found at http://swmp.org/.
Harris County
Like the other members of the JTF, Harris County’s programs are diverse and comprehensive. The
County monitors rainwater run-off and has a comprehensive illicit discharge elimination & detection
program. Inspections are conducted at construction sites, industrial facilities, wastewater treatment
plants, and on-site sanitary sewage facilities to ensure they are following laws and regulations that limit
significant pollutants to the MS4. The County offers household hazardous waste disposal options to its
residents, which lessens illicit dumping and proper disposal of dangerous chemicals. The County also
performs research to assist policymakers better understand how to protect our natural assets, and
additionally educates the public on things individuals can do to protect our waterways. More
information can be found at http://www.hcphes.org/eph/stormwater.htm and
http://www.eng.hctx.net/watershed/default.html .
Harris County Flood Control District
As a member of the JTF, the District participates in a variety of stormwater programs with the other copermittees and manages programs associated with the District’s flood damage reduction infrastructure.
The District’s Storm Water Management Program includes regular assessments of water quality impacts
by flood control projects, and requires that new flood control structures be designed and constructed to
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provide pollutant removal to the maximum extent practical. The District maintains channels to reduce
erosion, remove debris and litter (including floatables), control nuisance species, and sustain flood
damage reduction. Monitoring of floatables within flood control facilities is conducted on an annual
basis. The District also maintains an ongoing water quality monitoring program within detention basin
sites throughout the County to study BMP effectiveness, and within channels to monitor ambient and
wet weather flows. In order to track BMP effectiveness, the District is developing a Regional BMP
database to store, share, and analyze water quality monitoring data. Additionally, the District works
closely with Harris County to support programs for Construction Site Runoff Control, Illicit Discharge
Detection and Elimination, and Public Education. More information can be found at
http://www.hcfcd.org/.
Texas Department of Transportation
As with other JTF members, the Texas Department of Transportation monitors stormwater run-off and
collects stormwater samples for laboratory analysis from specified locations. TxDOT also monitors its
outfalls for illicit discharges, and TxDOT has some control over the volume and flow of third party
discharges to its MS4. TxDOT also offers training in preventive work practices to its personnel. However,
unlike other JTF members, TxDOT does not have direct enforcement authority, so our main tools are
education and preventive measures. TxDOT’s “Don’t Mess With Texas” public education effort is well
known and proven. The Adopt a Highway program for public involvement is emulated nationwide and in
other countries. Both programs are effective in education and prevention. More information is available
at http://dontmesswithtexas.org/ and http://www.dot.state.tx.us/trv/aah/ .

Brazoria County Stormwater Quality Coalition
This Brazoria County Stormwater Quality Coalition is comprised of Brazoria County, the cities of Alvin,
Angleton, Clute, Freeport, Lake Jackson and Richwood, Brazoria County Conservation and Reclamation
District No. 3, Brazoria Drainage District No. 4, Velasco Drainage District and Angleton Drainage District.
The Coalition oversees the countywide program including construction stormwater permits, stormwater
management program required of Phase II communities and provision of public education materials as
well as relevant web links. More information can be found at http://www.ms4web.com/BCSWQC/.

Pasadena
As a Phase I MS4 community, the City of Pasadena has developed activities to prevent introduction of
pollutants into the MS4 and other waters through the City’s storm sewers. Pasadena does this through
prohibiting illicit discharges and connections to the storm sewer system, providing enforcement of the
MS4 NPDES permit, and applying penalties. In addition to implementing MS4 permit actions, Pasadena
has developed its Walk the Water program to assist citizens in becoming more aware of the waterways
and associated habitats within the city. The City’s Adopt a Waterway program offers individuals,
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families, and service organizations the opportunity “to help maintain Pasadena’s waterways for coming
generations.” The City’s ordinance specifically lists prohibited discharges, prohibited connections,
penalties, and enforcement. More information can be found at
http://www.ci.pasadena.tx.us/default.aspx?name=volunteer_pasadena_ongoing.

Fort Bend County
The Fort Bend County Stormwater Management Plan contains a list of Best Management Practices that
meet the objectives of the six Minimum Control Measures required for a Phase II MS4 permit. The
website contains links to stormwater education opportunities and a section called ‘Am I Regulated?’ for
construction activities. More information can be found at http://www.co.fortbend.tx.us/stage/getSitePage.asp?sitePage=34449.

North Central Texas Council of Governments
The North Central Texas Council of Governments website is a source of reference materials regarding
stormwater management and water quality. It contains a list of Regionally Developed Initiatives for
Stormwater Development, including public education-oriented activities like the Stormwater Public
Education Task Force, the annual March is Texas SmartScape Month, municipal employee training
resources, and Illicit Discharge Detection and Elimination. The website also contains a Menu of
Management Plan Options for Small MS4s in North Central Texas, sample schedules of implementation,
and a sample outline for a small city Stormwater Management Program. More information about this
program, which integrates stormwater quality with stormwater volume, can be found at
http://www.nctcog.org/envir/SEEclean/stormwater/index.asp.

U.S. Environmental Protection Agency Region 6
EPA is responsible for the nationwide stormwater permit program. EPA’s Region 6 oversees Texas,
Oklahoma, Louisiana, Arkansas, and New Mexico. Region 6 offers an annual MS4 Operator’s Conference
that recognized for its excellence. The Region 6 NPDES Municipal Stormwater website contains helpful
links to a variety of stormwater management issues including financing, best management practices,
and resources available to stormwater managers. More information can be found at
http://epa.gov/region6/water/npdes/sw/ms4/index.htm.
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Appendix G: MS4 Permits in the Thirteen-County Region 143
F

Not all permits listed are within the BIG Project Area. Permits within the BIG Project Area
are indicated with an asterisk.
Unless otherwise indicated, the permits in the table below are active permits, rather than pending,
cancelled, or denied permits.144
Table 19: Permitted Phase II MS4s within the Thirteen-County Region
Regulated Entity Name

Location

RN Number

ID

Brazoria

County

Angleton Drainage District
MS4

Area within the City of Angleton limits that is
located within the Lake Jackson Angleton
urbanized area

RN105523484

TXR040137

Brazoria

Brazoria County
Conservation And
Reclamation District 3
MS4

Area within the Brazoria County
Conservation and Reclamation District 3
limits that is located within the Lake Jackson
Angleton urbanized area

RN105526552

TXR040148

Brazoria

Brazoria County MS4

Area within the Brazoria County limits that is
located within the Lake Jackson Angleton
urbanized area

RN105528459

TXR040154

Brazoria

* Brazoria County MUD 16
MS4

Area within Brazoria County MUD 16 that is
located within the Houston urbanized area

RN105558043

TXR040222

Brazoria

* Brazoria County MUD 2
MS4

Area within Brazoria County MUD 2 that is
located within the Houston urbanized area

RN105557276

TXR040220

Brazoria

* Brazoria County MUD 3
MS4

The area within Brazoria County MUD 3 that
is located within the Houston urbanized area

RN105557284

TXR040221

Brazoria

* Brazoria County MUD 4
MS4

The district lies partially within the City of
Houston urbanized area and is located in
unincorporated Brazoria County

RN105589196

TXR040302

Brazoria

* Brazoria County MUD 6
MS4

Area within Brazoria County MUD 6 that is
located within the Houston urbanized area

RN105558092

TXR040223

Brazoria

* Brazoria Drainage
District 4 MS4

Area within the City of Pearland limits that is
located within the Houston urbanized area

RN105523708

TXR040144

Brazoria

* City of Alvin MS4

Area within the City of Alvin limits that is
located within the Lake Jackson Angleton
urbanized area

RN105523526

TXR040138

Brazoria

City of Angleton MS4

Area within the City of Angleton limits that is
located within the Lake Jackson Angleton
urbanized area

RN105523401

TXR040136

Brazoria

City of Clute MS4

Area within the Clute City limits that is
located within the Lake Jackson Angleton UA

RN105523575

TXR040139

143

Not all permits listed are within the BIG Project Area.

144

(TCEQ 2010h)
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County

Regulated Entity Name

Location

RN Number

ID

Brazoria

City of Freeport MS4

Area within the City of Freeport limits that is
located within the Lake Jackson Angleton
urbanized area

RN105523328

TXR040135

Brazoria

City of Lake Jackson MS4

Area within the City of lake Jackson limits
that is located within the Lake Jackson
Angleton urbanized area

RN105523617

TXR040140

Brazoria

* City of Pearland MS4

Area within the City of Pearland city limits
that is located within the Houston urbanized
area also located in Brazoria Fort Bend and
Harris counties

RN105552335

TXR040208

Brazoria

City of Richwood MS4

Area within the City of Richwood limits that
is located in the Lake Jackson Angleton
urbanized area

RN105523625

TXR040141

Brazoria

Velasco Drainage District
MS4

Area within the Velasco Drainage District
limits that is located within the Lake Jackson
Angleton urbanized area

RN105523658

TXR040142

Fort Bend

* Big Oaks MUD MS4

The mMS4 is bounded to the north by FM
1093 the east by FM 1464 the south by said
district boundary line and West by said
district boundary line

RN105591325

TXR040320

Fort Bend

* Blue Ridge West MUD
MS4

The area within Blue Ridge West MUD that
is located within the Houston urbanized area

RN105555783

TXR040219

Fort Bend

* Chelford City MUD MS4

Chelford City MUD is within the Harris
County urbanized area

RN105589477

TXR040304

Fort Bend

* Cinco MUD 1 MS4

Area is located within Fort Bend County and
bounded by Cinco Ranch Blvd and Green
Busch Rd

RN105549778

TXR040186

Fort Bend

* Cinco MUD 12 MS4

Area is located within Fort Bend County runs
adjacent to Grand Pkwy and bounded by
Peek Rd

RN105550123

TXR040194

Fort Bend

* Cinco MUD 2 MS4

Area along border of Fort Bend and Harris
County bounded by Peek Rd and Mason Rd
and bisected by Westheimer Pkwy

RN105527568

TXR040151

Fort Bend

* Cinco MUD 3 MS4

Area along border of Fort Bend and Harris
County bounded by Westheimer Pkwy and
Mason Rd and bisected by Cinco Ranch Blvd

RN105549828

TXR040187

Fort Bend

* Cinco MUD 5 MS4

Area along border of Fort Bend and Harris
County bounded by Mason Rd Fry Rd and
Westheimer Pkwy

RN105549711

TXR040185

Fort Bend

* Cinco MUD 6 MS4

Area along border of Fort Bend and Harris
County bounded by Fry Rd and intersected
by Westheimer Pkwy

RN105549844

TXR040188

Fort Bend

* Cinco MUD 7 MS4

Area is located within Fort Bend County
intersected by Fry Rd Mason Rd and located
along the Grand Pkwy

RN105549927

TXR040189

Fort Bend

* Cinco MUD 8 MS4

Area is located within Fort Bend County
bounded by FM 1093 and bisected by
Mason Rd

RN105527741

TXR040152

Fort Bend

* Cinco MUD 9 MS4

Area along border of Fort Bend and Harris
County bounded by Grand Pkwy Peek Rd
and Cinco Ranch Blvd

RN105549992

TXR040190
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County

Regulated Entity Name

Location

RN Number

ID

Fort Bend

* City of Meadows Place
MS4

Area within the City of Meadows Place limits
that borders Houston Stafford and Sugar
Land

RN105603559

TXR040358

Fort Bend

* City of Missouri City MS4

Area within the urbanized area of the City of
Missouri City limits and also located in Harris
County

RN105588297

TXR040298

Fort Bend

City of Richmond MS4

Area within the City of Richmond limits that
is located within the Houston urbanized area

RN105494199

TXR040088

Fort Bend

City of Rosenberg MS4

Area within the City of Rosenberg limits that
is located within the Houston urbanized area

RN105576615

TXR040272

Fort Bend

* City of Stafford MS4

The entire city limits of Stafford that is
located within the Houston urbanized area
and also located in Harris County

RN105569842

TXR040252

Fort Bend

* City of Sugar Land MS4

Area within the City of Sugar Land city limits
that is located within the Houston urbanized
area

RN105507925

TXR040111

Fort Bend

* Eldridge Road MUD MS4

Eldridge Road MUD lies entirely within the
City of Houston urbanized area

RN105601942
Denied

TXR040354

Fort Bend

First Colony LID 2 MS4

Area within the City of Sugar Land limits that
is located within the Sugar Land urbanized
area

RN105566129

TXR040242

Fort Bend

First Colony LID MS4

First Colony LID is wholly located within the
City of Houston urbanized area

RN105589766

TXR040309

Fort Bend

First Colony MUD 9 MS4

The district lies wholly within the City of
Houston urbanized area

RN105586507

TXR040292

Fort Bend

* Fort Bend County
Drainage District MS4

Area within Fort Bend County that is located
within the Houston urbanized area

RN105706519

TXR040383

Fort Bend

Fort Bend County LID 10

The district lies within the City of Houston
urbanized area in Fort Bend County

RN105480750

TXR040033

Fort Bend

Fort Bend County LID 11
MS4

The district lies within the City of Houston
urbanized area in Fort Bend County

RN105578645

TXR040281

Fort Bend

Fort Bend County LID 14
MS4

The district lies wholly within the City of
Houston urbanized area

RN105591119

TXR040311

Fort Bend

Fort Bend County LID 17
MS4

The district lies wholly within the City of
Houston urbanized area

RN105591200

TXR040314

Fort Bend

Fort Bend County LID 2
MS4

The district lies wholly within the City of
Houston urbanized area

RN105591069

TXR040310

Fort Bend

Fort Bend County LID 7
MS4

Located 22 miles southwest of Houston and
west of Sugar Land area within the Sugar
Land ETJ

RN105479125

TXR040021

Fort Bend

* Fort Bend County MS4

Area within the county of Fort Bend County
that is located within the Houston urbanized
area

RN105481550

TXR040045
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County

Regulated Entity Name

Location

RN Number

ID

Fort Bend

Fort Bend County MUD 1

The district lies within the City of Houston
urbanized area in Fort Bend County

RN105480735
Cancelled

TXR040032

Fort Bend

Fort Bend County MUD
106 MS4

The district lies within the City of Houston
urbanized area in Fort Bend County

RN105580369

TXR040285

Fort Bend

Fort Bend County MUD
108 MS4

The district lies within the City of Houston
urbanized area in Fort Bend County

RN105580351

TXR040284

Fort Bend

Fort Bend County MUD
109 MS4

The district lies within the City of Houston
urbanized area in Fort Bend County

RN105580302

TXR040283

Fort Bend

Fort Bend County MUD
111 MS4

Located 22 miles SW of Houston and W of
Sugar Land area within the Sugar Land ETJ

RN105574610

TXR040267

Fort Bend

Fort Bend County MUD
112 MS4

Area within the City of Sugar Land ETJ
located 22 miles Southwest of Houston and
West of the City of Sugar Land

RN105591408

TXR040321

Fort Bend

Fort Bend County MUD
115 MS4

The district lies wholly within the City of
Houston urbanized area

RN105588271

TXR040297

Fort Bend

Fort Bend County MUD
117 MS4

The district lies within the City of Houston
urbanized area in Fort Bend County

RN105580161

TXR040282

Fort Bend

Fort Bend County MUD
118 MS4

The entire Fort Bend County MUD 118
within Fort Bend County in the Houston
urbanized area

RN105528392

TXR040153

Fort Bend

* Fort Bend County MUD
119 MS4

Lies wholly within the City of Houston
urbanized area

RN105591275

TXR040319

Fort Bend

* Fort Bend County MUD 2
MS4

Area within the City of Houston ETJ in east
Fort Bend County

RN105606255

TXR040367

Fort Bend

Fort Bend County MUD 23
MS4

Fort Bend County MUD 23 is partially within
the City of Houston urbanized area

RN105591234

TXR040316

Fort Bend

Fort Bend County MUD 25
MS4

The regulated area is located in
northeastern Fort Bend County within the
Houston Sugar Land Baytown Metropolitan
Area

RN105573042

TXR040260

Fort Bend

* Fort Bend County MUD
26 MS4

Area within legal district boundaries of Fort
Bend County MUD 26

RN105588222

TXR040295

Fort Bend

* Fort Bend County MUD
30 MS4

Lies wholly within the City of Houston
urbanized area

RN105591267

TXR040318

Fort Bend

* Fort Bend County MUD
34 MS4

Entire Fort Bend County MUD 34 boundary
entirely within Fort Bend County in the
Houston urbanized area

RN105572978

TXR040258

Fort Bend

* Fort Bend County MUD
35 MS4

Entire Fort Bend County MUD 35 boundary
entirely within Fort Bend County in the
Houston urbanized area

RN105572887

TXR040257

Fort Bend

Fort Bend County MUD 41
MS4

Area within Fort Bend County MUD 41 that
is located within the Houston urbanized area

RN105558704

TXR040224
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County

Regulated Entity Name

Location

RN Number

ID

Fort Bend

Fort Bend County MUD 42
MS4

The district lies wholly within the City of
Houston urbanized area

RN105586598

TXR040293

Fort Bend

Fort Bend County MUD 46
MS4

Within the City of Missouri City located
within the Houston metro area

RN105608384

TXR040370

Fort Bend

Fort Bend County MUD 47
MS4

Area within Fort Bend County MUD 47
located in City of Missouri City urban area

RN105586374

TXR040290

Fort Bend

Fort Bend County MUD 48
MS4

Area within Fort Bend County MUD that is
located within the Houston urbanized area

RN105586457

TXR040291

Fort Bend

Fort Bend County MUD 49
MS4

Area within the urbanized area of the City of
Missouri City limits

RN105604912

TXR040363

Fort Bend

Fort Bend County MUD 67
MS4

Located 22 miles SW of Houston and W of
Sugar Land area within the Sugar Land ETJ

RN105574743

TXR040269

Fort Bend

Fort Bend County MUD 68
MS4

Located 22 miles SW of Houston and w of
Sugar Land area within the Sugar Land ETJ

RN105573018

TXR040259

Fort Bend

Fort Bend County MUD 69
MS4

Located 22 miles SW of Houston and W of
Sugar Land area within the Sugar Land ETJ

RN105574669

TXR040268

Fort Bend

* Grand Lakes MUD 1 MS4

The district lies partially within the
urbanized area and ETJ of the City of
Houston within Fort Bend County

RN105588529

TXR040300

Fort Bend

* Grand Lakes MUD 2 MS4

The district lies partially within the
urbanized area and ETJ of the City of
Houston within Fort Bend County

RN105588347

TXR040299

Fort Bend

* Grand Lakes MUD 4 MS4

The district lies partially within the
urbanized area and ETJ of the City of
Houston within Fort Bend County

RN105588636

TXR040301

Fort Bend

* Grand Lakes WCID MS4

The district lies partially within the
urbanized area and ETJ of the City of
Houston within Fort Bend County

RN105586820

TXR040294

Fort Bend

* Harris County WCID
Fondren Road MS4

Area within the urbanized area of the City of
Missouri City limits

RN105608442

TXR040371

Fort Bend

* Harris Fort Bend
Counties MUD 1 MS4

The district lies wholly within the City of
Houston urbanized area in Fort Bend County

RN105589568

TXR040306

Fort Bend

* Harris Fort Bend
Counties MUD 5 MS4

The district lies wholly within the City of
Houston urbanized area in Fort Bend County

RN105589527

TXR040305

Fort Bend

* Kingsbridge MUD MS4

Area within the Kingsbridge MUD boundary
that is located in Fort Bend County and
within the Houston urbanized area and also
located in Harris County

RN105611735

TXR040374

Fort Bend

Meadowcreek MUD MS4

Area within legal district boundaries of
Meadowcreek MUD

RN105588248

TXR040296

Fort Bend

* Mission Bend MUD 1
MS4

The district lies wholly within the City of
Houston urbanized area

RN105589659

TXR040307
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County

Regulated Entity Name

Location

RN Number

ID

Fort Bend

* North Mission Glen MUD
MS4

Area W of Gaines Rd S of Barbarossa Dr and
N of Crooked Arrow Dr also located in Harris
County

RN105521827

TXR040126

Fort Bend

Palmer Plantation MUD 1
MS4

Area within the urbanized area of the City of
Missouri City

RN105604870

TXR040361

Fort Bend

Palmer Plantation MUD 2
MS4

Area within the urbanized area of the City of
Missouri City

RN105604904

TXR040362

Fort Bend

Pecan Grove MUD MS4

Area within Pecan Grove MUD that is
located within the Houston urbanized area

RN105559009

TXR040225

Fort Bend

Plantation MUD MS4

Area within plantation MUD that is located
within the Houston urbanized area

RN105559090

TXR040226

Fort Bend

Quail Valley Utility District
MS4

Area within the legal district boundaries of
Quail Valley utility district

RN105604813

TXR040359

Fort Bend

* Renn Road MUD MS4

The district lies wholly within the City of
Houston urbanized area in Fort Bend County

RN105589725

TXR040308

Fort Bend

Thunderbird Utility District
MS4

Area within legal district boundaries of
Thunderbird Utility District

RN105604839

TXR040360

Fort Bend

* West Keegans Bayou
Improvement District MS4

Area bounded by Eldridge and Old Richmond
Road on the east and west and by Beachnut
and O'Brien on the north and south also
located in Harris County

RN105506349

TXR040109

Fort Bend

* Willow Fork Drainage
District MS4

Area along border of Fort Bend and Harris
County bisected by SH 99

RN105550214

TXR040196

Galveston

City of Clear Lake Shores
MS4

Area within City of Clear Lake Shores limits
that is located approximately 30 miles south
east of the central business district of
Houston

RN105551337

TXR040204

Galveston

City of Dickinson MS4

Area within the City of Dickinson limits that
is located within the Texas City urbanized
area

RN105576581

TXR040271

Galveston

* City of Friendswood MS4

Area within the corporate limits of the City
of Friendswood that is located within Harris
and Galveston counties urbanized areas

RN105562086

TXR040233

Galveston

City of Galveston MS4

Area within Galveston City limits that is
located within the Galveston urbanized area

RN105591143

TXR040312

Galveston

City of Hitchcock MS4

Area within the City of Hitchcock limits that
is located within the Texas City urbanized
area

RN105477434

TXR040013

Galveston

City of Kemah MS4

Area within the city limits of Kemah
corporate limits located within the
urbanized area of Galveston County

RN105498216

TXR040096

Galveston

City of La Marque MS4

Area within the corporate limits of the City
of La Marque

RN105538763

TXR040178
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County

Regulated Entity Name

Location

RN Number

ID

Galveston

* City of League City MS4

City of League City located in Northern
Galveston County also located in Harris
County

RN105569735

TXR040249

Galveston

City of Santa Fe MS4

Area within the City of Santa Fe limits that is
located within the Texas City urbanized area

RN105550107

TXR040193

Galveston

City of Texas City MS4

Area within the City of Texas City limits that
is located within the Texas City urbanized
area

RN105479513

TXR040024

Galveston

Galveston County
Consolidated Drainage
District MS4

City of Friendswood and League City located
within the Houston urbanized area

RN105485353

TXR040067

Galveston

* Galveston County
Drainage District 1 MS4

Area within the Galveston County Drainage
District 1 boundaries that is located within
the Texas City urbanized area

RN105551048

TXR040203

Galveston

Galveston County MS4

An area in the unincorporated county
classified as urbanized that surrounds the
City of Santa Fe and area identified as
unincorporated San Leon and Bacliff both
listed in the Texas City urbanized area.

RN105604987

TXR040364

Galveston

Galveston County MUD 12
MS4

Area within the city limits of Bayou Vista
within the Texas City urbanized area

RN105477566

TXR040014

Galveston

University of Texas
Medical Branch At
Galveston MS4

Area within the City of Galveston limits that
is located within the Galveston urbanized
area

RN105553440

TXR040215

Harris

* City of Bellaire MS4

Area within the City of Bellaire limits that is
located within the Houston urbanized area

RN105538623

TXR040173

Harris

* City of Bunker Hill Village
MS4

Complete area within the City limits of the
City of Bunker Hill Village

RN105559702

TXR040228

Harris

City of Deer Park MS4

Area within the City of Deer Park corporate
limits is bordered by City of Pasadena and
City of La Porte

RN105484307

TXR040058

Harris

City of Galena Park MS4

Area within the City of Galena Park
corporate limits located within the City of
Houston urbanized area

RN105497580

TXR040094

Harris

* City of Hedwig Village
MS4

Area within the City of Hedwig Village limits
that is located within the Houston urbanized
area

RN105480545

TXR040027

Harris

* City of Houston, Harris
County, Harris County
Flood Control District, and
Texas Department of
Transportation

Phase I Permit

WQ0004685000

TXS001201

Harris

* City of Humble MS4

Area within the City of Humble limits that is
located within the Houston urbanized area

RN105569826

TXR040251

Harris

* City of Hunters Creek
Village MS4

Area within the City of Hunters Creek Village
limits that is located within the Houston
urbanized area

RN105551402

TXR040206

Harris

* City of Jacinto City MS4

Corporate limits within the City of Jacinto
City located within the City of Houston
urbanized area

RN105497614

TXR040095
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County

Regulated Entity Name

Location

RN Number

ID

Harris

* City of Jersey Village
MS4

Area within the City of Jersey Village limits
that is located within the Houston urbanized
area

RN105559116

TXR040227

Harris

* City of Katy MS4 Public
Works Department

Area is the City of Katy limits within the
Houston urbanized area and portions of
Waller and Fort Bend counties

RN105475503

TXR040009

Harris

City of La Porte MS4

Area within the City of La Porte limits that is
located within the Houston urbanized area

RN105510440

TXR040117

Harris

* City of Nassau Bay MS4

Area within the City of Nassau Bay that is
located within the Houston urbanized area

RN105591226

TXR040315

Harris

*City of Pasadena

Phase I Permit

WQ0004524000

TXS001701

Harris

* City of Piney Point
Village MS4

Area within the City of Piney Point Village
that is located within the Houston urbanized
area

RN105551386

TXR040205

Harris

City of Seabrook MS4

Area within the City of Seabrook limits that
is located within the Houston urbanized area

RN105499289

TXR040098

Harris

* City of Southside Place
MS4

Area within the City of Southside Place limits
that is included within the Houston UA

RN105484786

TXR040063

Harris

* City of Spring Valley
Village MS4

Area within the City of Spring Valley Village
that is located within the Houston urbanized
area

RN105555650

TXR040218

Harris

City of Taylor Lake Village
MS4

Area within the City of Taylor Lake Village
that is located within the Houston urbanized
area

RN105597496

TXR040345

Harris

* City of Webster MS4

The city is located between Houston and
Galveston, 2 miles from NASA

RN105487318

TXR040070

Harris

* City of West University
Place MS4

Area located within West University Place
city limits within the Houston UA

RN105862668
Pending

TXR040392

Harris

* Clear Lake City Water
Authority MS4

Area within the Cities of Pasadena Houston
Webster and Taylor Lake Village that is
located within the Houston UA

RN105774152

TXR040388

Harris

* Harris County MUD 122
MS4

Area within Harris County MUD 122 that is
located within the Houston urbanized area

RN105607188

TXR040369

Harris

Harris County WCID 50
MS4

Area in the City of El Lago with borders of
City of Taylor Lake Village and City of
Seabrook

RN105915904
Pending

TXR040403

Harris

* National Aeronautics
and Space Administration
Johnson Space Center
MS4

Located in City of Houston between NASA
Parkway Saturn Lane and Space Center
Boulevard

RN105552723

TXR040214

Harris

Port of Houston Authority

Phase I Permit

WQ0004421000

TXS001202

Harris

* Southwest Harris County
MUD 1 MS4

Southwest Harris County MUD 1 lies in the
Houston urbanized area

RN105589428

TXR040303
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County

Regulated Entity Name

Location

RN Number

ID

Harris

* Texas Department of
Transportation Houston
District MS4

Located within the Houston Galveston
Angleton Lake Jackson Texas City and The
Woodlands urbanized areas and portions of
Brazoria Fort Bend and Galveston counties

RN105549869

TXR040191

Harris

* Texas Department of
Transportation Houston
District MS4

Phase I Permit within the limits of the City of
Pasadena

WQ0004520000

TXS001702

Montgomery

* City of Oak Ridge North
MS4

Area within the City of Oak Ridge North
limits that is located within The Woodlands
urbanized area

RN105576656

TXR040273

Montgomery

* City of Shenandoah MS4

Area within the City of Shenandoah and ETJ
boundaries that are located within The
Woodlands urbanized area

RN105552582

TXR040210

Montgomery

Kings Manor MUD MS4

Area within Kings Manor MUD that is
located within the Houston urbanized area
and within Montgomery County

RN105768618

TXR040387

Montgomery

* Montgomery County
Drainage District 6 MS4

Area within drainage district 6 within The
Woodlands urbanized area

RN105514590

TXR040121

Montgomery

* Montgomery County
MS4

Area within the boundaries of the County of
Montgomery that is located within The
Woodlands urbanized area

RN105600936

TXR040348

Montgomery

Montgomery County MUD
15 MS4

Area within Montgomery County MUD 15
located within the Houston urbanized area

RN105697239

TXR040382

Montgomery

* Montgomery County
MUD 19 MS4

Area within the Montgomery County MUD
19 limits that is located within The
Woodlands urbanized area

RN105521389

TXR040123

Montgomery

* Rayford Road MUD MS4

Area within the Rayford Road MUD limits
that is located within The Woodlands
urbanized area

RN105524953

TXR040147

Montgomery

* Southern Montgomery
County MUD MS4

Area within the Southern Montgomery
County MUD limits that is located within The
Woodlands urbanized area

RN105521215

TXR040122

Montgomery

* Spring Creek Utility
District MS4

Area within Spring Creek Utility District that
is located within The Woodlands urbanized
area

RN105553473

TXR040216

Montgomery

* The Woodlands Joint
Powers Agency MS4

Area within The Woodlands Joint Powers
Agency jurisdiction that is located within The
Woodlands urbanized area

RN105572838

TXR040256
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Appendix H: Implementing Agencies for Agricultural Measures
The governmental agencies listed below will be responsible for implementing management measures
aimed at reducing nonpoint source loadings from agricultural operations. Their duties and activities
related to this I-Plan are described in Implementation Strategy 7.0.
X

Texas State Soil and Water Conservation Board
The Texas State Soil and Water Conservation Board (TSSWCB) is the lead agency in Texas responsible for
planning, implementing, and managing programs and practices for preventing and abating agricultural
and silvicultural (forestry) nonpoint source pollution (Texas Agriculture Code Section 201.026). In
accordance with this responsibility, the TSSWCB administers a certified Water Quality Management Plan
(WQMP) Program that provides, through local soil and water conservation districts (SWCDs), for the
development, implementation, and monitoring of individual WQMPs for agricultural and silvicultural
lands. Each WQMP is developed, maintained, and implemented under rules and criteria adopted by the
TSSWCB. A WQMP achieves a level of pollution prevention or abatement consistent with the state’s
water quality standards.
A WQMP is a site-specific plan designed to assist landowners in managing nonpoint source pollution
from agricultural and silvicultural activities. WQMPs are traditional conservation plans based on the
criteria outlined in the U.S. Department of Agriculture Natural Resources Conservation Service (NRCS)
Field Office Technical Guide. The Guide represents the best available technology and is tailored to meet
local needs. A WQMP includes appropriate land treatment practices, production practices, management
measures, technologies, or combinations thereof. WQMPs are developed in cooperation with the
landowner with assistance from the NRCS and approved by the local SWCD and are certified by the
TSSWCB. This approach to preventing and abating nonpoint source pollution uses a voluntary approach
while affording the landowner a mechanism for compliance with the state’s water quality standards.
The TSSWCB regularly performs status reviews on WQMPs to ensure that the producer is implementing
the measures prescribed in the WQMP. The TSSWCB administers technical and cost-share assistance
programs to assist producers in implementing their WQMPs. The TSSWCB utilizes both state
appropriations and federal grants to fund the WQMP Program.
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Soil and Water Conservation Districts
An SWCD, like a county or school district, is a subdivision of state government. SWCDs are administered
by a board of five directors who are elected by their fellow landowners. There are currently 216
individual SWCDs organized in Texas. Through decades old agreements, SWCDs offer agricultural
landowners and operators technical assistance through a partnership with the NRCS and the TSSWCB. It
is through this conservation partnership that local SWCDs are able to furnish technical assistance to
farmers and ranchers in the preparation of a complete soil and water conservation plan to meet each
land unit’s specific capabilities and needs. The SWCDs that are active in the BIG project area watersheds
are shown in Table 20.
Table 20: SWCDs in the BIG Project Area Watersheds
SWCD

Counties within SWCD

Coastal Plains SWCD #317

Fort Bend

Waters-Davis SWCD #318

Brazoria, Galveston

Lower Trinity SWCD #435

Liberty

Polk-San Jacinto SWCD #436

San Jacinto

Navasota SWCD #440

Grimes, Waller

Harris County SWCD #442

Harris

Montgomery County SWCD #452

Montgomery

Walker County SWCD #453

Walker

USDA Natural Resources Conservation Service
The NRCS is a federal agency that works hand-in-hand with Texans to improve and protect their soil,
water, and other natural resources. For decades, private landowners have voluntarily worked with NRCS
specialists to prevent erosion, improve water quality, and promote sustainable agriculture.
The NRCS provides conservation planning and technical assistance to landowners, groups, and units of
government to develop and implement conservation plans that protect, conserve, and enhance their
natural resources. When providing assistance, NRCS focuses on the sound use and management of soil,
water, air, plant, and animal resources. NRCS helps customers manage their resources in a way that
prevents resource degradation, ensures sustainability, allows for productivity, and respects the
customers’ needs. Conservation planning can make improvements to livestock operations, crop
production, soil quality, water quality, pastureland, forestland, and wildlife habitats. The NRCS also
integrates ecological and economic considerations in order to address private and public concerns.
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The NRCS administers numerous programs authorized by the U.S. Congress in the federal Farm Security
and Rural Investment Act of 2002 (Farm Bill) that provide financial assistance for many conservation
activities:


Conservation Innovation Grants



Conservation Security Program (CSP)



Environmental Quality Incentives Program (EQIP)



Farm and Ranch Lands Protection Program



Grassland Reserve Program



Wetlands Reserve Program



Wildlife Habitat Incentives Program

EQIP was reauthorized in the Farm Bill to provide a voluntary conservation program for farmers and
ranchers that promotes agricultural production and environmental quality as compatible national goals.
People who are engaged in livestock or agricultural production on eligible land may participate in the
EQIP program. EQIP offers financial and technical assistance to eligible participants for installation or
implementation of structural and management practices on eligible agricultural land. EQIP also provides
incentive and cost-share payments to implement conservation practices. EQIP activities are carried out
according to a plan of operations developed in conjunction with the producer that identifies the
appropriate conservation practice(s) to address resource concerns. All practices are subject to NRCS
technical standards described in the Field Office Technical Guide and adapted for local conditions. The
local SWCD approves the plan.

Texas AgriLife Extension Service
AgriLife Extension, an agency of the Texas A&M University System, provides quality, relevant, outreach
and continuing education programs and services to Texans. AgriLife Extension serves every county in
Texas: its information is provided by scientists and researchers at Texas A&M and other universities, and
is made practical and relevant by Extension educators or agents who work in each county. AgriLife
Extension continually assesses and responds to educational needs identified by community residents,
advisory committee members, volunteers, stakeholder groups, and representatives of organizations and
agencies. Extension education encompasses the broad areas of agriculture and natural resources,
community economic development, family and consumer sciences, and youth development programs
such as 4-H. Among other goals and priority objectives pursued by AgriLife Extension, the following
relate to agriculture and natural resources.


Consumer, homeowner, agricultural producers, horticultural producers, communities, and
irrigation districts understand and adopt best management practices to protect water quality
and enhance conservation so water supplies will meet future water needs in Texas that are
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essential for expanding agricultural growth, jobs, and the economy in both rural and urban
areas.


Landowners, professional ecosystem managers, community planners, and other interest groups
become more knowledgeable, make informed decisions, and adopt best management practices
that insure the proper management of rural and urban natural ecosystem resources (rangeland
and forestry, etc.) through stewardship education in order to support the biological, sociological,
and economic sustainability of those resources.



AgriLife Extension works to advance the planning and management of natural resource-based
recreation opportunities in Texas.



Through pesticide safety education, licensed and unlicensed pesticide users (including farmers,
ranchers, pest control businesses, and the general public) will understand and adopt safer
pesticide and non-chemical management methods for managing pests and will be able to
continue their pursuit of business enterprises and employment.

AgriLife Extension also administers the Texas Wildlife Damage Management Service (TWDMS), a United
States Department of Agriculture (USDA) program. The TWDMS serves as the Texas leader in the
science, education, and practice of wildlife management in order to protect agricultural, industrial, and
natural resources. Provided in both rural and urban areas, the program’s services also guard the public’s
health, safety, and property from the negative effects of wildlife. The TWDMS provides both technical
assistance and direct control services in wildlife damage management, the resolving of conflict between
humans and wildlife.
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Appendix I: Maps
The following pages show maps related to the BIG project area. The table below indicates where in the
document the various maps may be found. Copies of maps shown in the body of the document are
included in this appendix.
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Figure 9: BIG Project Area
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Figure 10: Map of Clean Rivers Program Monitoring Stations
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Figure 11: Map of Impaired Assessment Units
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Figure 12: Map of Significant Changes in Bacteria Impaired Waterways
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Figure 13: Map of Wastewater Treatment Facility Outfalls
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Figure 14: Map of Wastewater Service Area Boundaries

Approved by the BIG on October 16, 2012

171

Approved by the TCEQ on January 30, 2013

Implementation Plan for TMDLs for Bacteria in the Houston-Galveston Region

Figure 15: Map of Permitted On-Site Sewage Facilities
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Figure 16: Map of MS4 Areas
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Figure 17: Map of 2005 Population Density
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Figure 18: Map of 2035 Population Density Projection
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Figure 19: Map of TMDL Watersheds
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Figure 20: Map of City Boundaries
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Figure 21: Map of Special Purpose Districts

Approved by the BIG on October 16, 2012

178

Approved by the TCEQ on January 30, 2013

Implementation Plan for TMDLs for Bacteria in the Houston-Galveston Region

Appendix J: Load Reduction Value Information
Due to the large number of TMDLs covered by this I-Plan and the imprecise bacteria loading values from
various sources, estimated load reductions more specific than those given in the following sections
could not be determined. Load reductions for each source will vary from segment to segment based on
a variety of factors including, but not limited to, the existing land uses in the watersheds and the current
loadings from each source.
These load reduction percentages are not based on results of any direct, peer-reviewed, or technically
supported studies performed on pathogens or fecal indicators in waterways in the greater Houston
area. Many of the estimated reductions are presumptions based on the broad application of the
referenced pollutant studies and behavior predictions, some of which are not specifically water related.
Also, as this is only a presumed reduction in fecal load; it is still undetermined how this estimated
reduction in fecal load would translate to reduction in fecal indicators or the level of pathogens in the
water body. Given the untested nature of this information in our area, these estimated potential load
reduction percentages should be considered as broad approximations based on limited information and
subject to a large margin of error. More due diligence and validation should be required prior to
obligating resources based on them.
Although the load reductions presented in the following sections may be less than the load reductions
required by the TMDLs, the BIG intends that greater load reductions may be achieved through the
iterative process of implementation. The ultimate goal of this I-Plan is continued progress toward greatly
reduced bacteria levels.

Implementation Strategy 1.0: Wastewater Treatment Facilities (IS1)
10 percent-20 percent reduction in load assigned to WWTFs
The estimated load reductions for the seven main activities within IS1 range from zero to 45 percent of
the load assigned to WWTF. Based on studies of compliance and enforcement in other fields, the
hypothesis is that the strategy with the greatest potential for reducing loads would be improved
compliance and enforcement, although concerns exist that resources available are insufficient to attain
the full reduction estimate. Over 25 years these seven activities could result in a reduction of up to 20
percent in the load assigned to WWTF.
Implementation Activity 1.1: Impose More Rigorous Bacteria
X

Monitoring Requirements is expected to reduce the waste load allocation assigned to WWTFs by 2-4
X

percent. The hypothesis is that this action will function in a manner similar to mass communication to
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change public behavior, which is typically about 2 percent for public health campaigns.145 In this
F

instance, the behavior changes are mandated by permits, and so participation is expected to be greater
than for campaigns directed at the general public.
Implementation Activity 1.3: Increase Compliance and Enforcement by
X

the TCEQ is expected to reduce the waste load allocation assigned to WWTFs by up to 45 percent. In a
X

study of random unannounced inspections of tobacco retailers over seven years regarding underage
sales, compliance increased to approximately 90 percent when compliance began at 33 percent. 146
F

F

Targeted inspections at WWTFs may not show such a marked increase in compliance because they go
after the repeat offenders and will start to leave out those consistently in compliance. Additionally,
WWTF inspections look at numerous regulations as opposed to the one considered in the tobacco
studies, which results in a greater opportunity for noncompliance. If only compliance with bacteria limits
were considered for when measuring compliance trends would likely behave closer to the tobacco study
results than otherwise.
Implementation Activity 1.5: Upgrade Facilities is expected to reduce the waste load allocation assigned
X

to WWTFs by 12 percent. TCEQ data indicates that, at any one time, samples from 5-10 percent of select
WWTFs in the BIG area do not meet the single grab sample limit of 197 E. coli/100 mL. This estimate of a
12 percent reduction, as a result of the implementation of 1.5, was based on a 6 percent noncompliance rate for WWTFs and the average concentration of E. coli samples during sampling of WWTFs
between 2001 and 2006 in the Buffalo and Whiteoak bayous watersheds. 147 In actuality, the loading
F

F

from many plants would not be reduced at all by updates, while for some WWTFs, the load reduction
from making updates would be far more substantial than 12 percent. Load reductions will probably not
be 12 percent for any individual plant.
Implementation Activity 1.6: Consider Regionalization of WWTFs is estimated to produce no reduction in
X

the waste load allocation assigned to WWTFs except in segments where chronically non-compliant
WWTFs are identified and subsequently made compliant or regionalized. In these particular segments
the reduction will be estimated after identification of the chronically non-compliant facilities is
complete.

145

(Abroms and Maibach 2008)

146

(Lally 2000)

147

(TCEQ 2009a)
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Implementation Strategy 2.0: Sanitary Sewer Systems (IS2)
75 percent reduction of calculated load from reported SSOs
The estimated load reduction for the six main activities within IS2 range from zero to 75 percent of the
load from reported SSOs. Based on staff estimates, UAMP may substantially reduce the number of SSOs
and the causes of those violations. Reported SSOs represent only a portion of the loading from sanitary
sewer systems, however it should be possible to address most SSOs.

Implementation Strategy 3.0: On-Site Sewage Facilities (IS3)
75 percent reduction of current load from OSSF
The estimated load reduction from the three main activities within IS3 is a 75 percent reduction of the
current load from OSSFs over 25 years. The TMDL projects identify approximately 2,100 failing OSSFs in
the BIG region. Replacing or repairing 100 failing systems each year over 25 years is possible. Other
measures should compensate for the expected increase in the number of systems that fail within the
next 25 years. Of particular note is a Galveston County study that indicated that 20-46 percent of
surveyed participants changed their behavior based on educational material. 148
F

F

Implementation Strategy 4.0: Stormwater and Land Development (IS4)
20 percent reduction in loading from stormwater each year, compounded
The estimated annual load reduction from the six main activities within IS4 is 20 percent. Studies
indicate that individual activities can range from increasing bacterial loads to a 99 percent reduction. In
the absence of better data, analogous studies pertaining to other constituents in large scale
development, as documented in The Practice of Low Impact Development sponsored by the U.S.
Department of Housing and Urban Development, suggest a range of values in various situations, but can
be conservatively be averaged to be about 20 percent. 149 Implementation activities related to
F

F

stormwater are expected to reduce bacteria loading from stormwater and land development by up to
20 percent over the entire implementation process.

148

(Galveston County Health District 1998)

149

(NAHB Research Center, Inc. 2003)
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Implementation Strategy 5.0: Construction (IS5)
Up to 85 percent reduction in loading from construction sites
Up to an 85 percent annual load reduction is estimated from the main activity within IS5. Effectiveness
studies for construction site best management practices have largely focused on removal of sediment
from runoff. Subsequently, information regarding the effectiveness of erosion and sediment control
measures at removing bacteria from runoff is lacking and sediment removal efficiencies are often used
as a surrogate for bacteria removal efficiencies. A Virginia Implementation Plan, A Total Maximum Daily
Load Implementation Plan for Knox Creek and Pawpaw Creek, 150 indicates bacteria and sediment
F

removal rates of up to 85 percent for erosion and sediment controls. If the rules, guidelines, and best
management practices for our region are implemented, best professional judgment suggests that
bacteria loads from construction sites will be substantially reduced.

Implementation Strategy 6.0: Illicit Discharges and Dumping (IS6)
5 percent reduction in loading from illicit discharges and dumping each year
The estimated load reduction from the three main activities within IS6 is 5 percent. Best professional
judgment suggests that a slight to moderate decrease in loading may be accomplished.

Implementation Strategy 7.0: Agriculture and Animals (IS7)
10 percent reduction in loading from agriculture and animals each year
The estimated load reduction from the two main activities within IS7 is ten percent each year. Studies of
animal-population-based estimates show up to a 65 percent reduction in loading per population
addressed 151 This, combined with the assumption that a limited number of populations will be
F

F

addressed each year, suggests only mild load reductions as a result of these activities.

Implementation Strategy 8.0: Residential (IS8)
2 percent reduction of load from residential sources each year
The estimated load reduction from the main activity within IS8 is 2 percent each year. Studies of public
health campaigns suggest that advertising and marketing has a limited influence on behavior

150

(Map Tech, Inc. and New River-Highlands RC & D 2008)

151

(Wagner, et al. 2008)
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modification, although sustained efforts over multiple years can lead to improved results. 152 Best
F

F

professional judgment suggests a slight decrease in loading may be accomplished.

152

(Abroms and Maibach 2008)
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Appendix K: I-Plan Matrix Comparing Implementation Activities to the Nine Elements of a Watershed Protection Plan 153
Table 21: Implementation Strategy 1.0: Wastewater Treatment Facilities
(a)
Causes/
Sources

(b)
Implementation
Activities and
Targeted Critical
Areas

(c)
Estimated Potential
Load Reduction

(d)
Technical and
Financial Assistance
Needed for Each
Activity

(e)
Education
Component
for Each
Activity

(f)
Schedule of
Implementation for
Each Activity

(g)
Interim,
Measureable
Milestones for
Each Activity

(h)
Indicators to
Measure
Progress

(i)
Monitoring
Component

(j)
Responsible Entity

Wastewater
Treatment
Facility Effluent

Implementation
Activity 1.1 (IA 1.1):
Impose more
rigorous bacteria
monitoring
requirements

IA 1.1 is expected to
reduce the waste load
allocation assigned to
WWTFs by 2-4%.

Technical: None

Inform WWTF
owners and
operators that
more rigorous
monitoring
requirements
will be included
in their permits.

As permits come up for
renewal or as new permits
are written, TCEQ will
include the new
requirements for WWTF
permits, including any
grace period approved by
regulatory agencies.

Within five years, all
of the permits
should have had
renewals initiated

The number of
permits which
include more
rigorous bacteria
monitoring
requirements

H-GAC will monitor
the number of
permits renewed
and new permits
issued each year in
the BIG area and
which contain more
rigorous
monitoring
requirements

TCEQ: include requirements in permits.
Inform WWTF owners of more
stringent requirements.

Wastewater
Treatment
Facility Effluent

Implementation
Activity 1.2 (IA 1.2):
Impose stricter
bacteria limits for
WWTF effluent

IA 1.2 is expected to
reduce the waste load
allocation assigned to
WWTFs by up to 2%.

Financial: Existing local
funding. Current cost
estimates for a bacteria
sample are $50. The
largest increase in
sampling expenditures
would be experienced by
the smallest facilities.
Expenditures for a
WWTF with a permitted
flow of less than 0.1
MGD would increase
from $200 to $2,600.

Technical: None
Financial: Existing local
funding. If changes are
needed by the facility to
meet standards,
additional local funds,
loans or grant funds may
be required.

The level of
indicator bacteria
in the receiving
streams

WWTF owners and operators: abide by
the permit requirements
H-GAC: Monitor and report on updated
permits, provide annual report to BIG
BIG: Evaluate progress

Ambient water
quality monitoring,
as described in
section 9.1

Inform WWTF
owners and
operators that
more stringent
bacteria limits
will be included
in their permits.

As permits come up for
renewal or major
amendments or as new
permits are written, TCEQ
will include the new
requirements WWTF
permits.

Within five years, all
of the permits
should have had
renewals initiated

The number of
domestic permits
which include
more stringent
bacteria limits

H-GAC will monitor
the number of new,
amended, and
renewed permits
issued each year in
the BIG area and
which contain more
stringent bacteria
limits

TCEQ: include lower limits in permits.
Inform WWTF owners of more
stringent requirements.
WWTF owners and operators: meet
the lower limits
H-GAC: Monitor and report on updated
permits and compliance, provide
annual report to BIG
BIG: Evaluate progress

153

The load reduction percentages presented in these tables are not based on results of any direct, peer-reviewed, or technically supported studies performed on pathogens or fecal indicators in waterways in the Greater Houston area and may not relate well to the

level of fecal indicator reductions. More information about how these estimates were generated can be found in Appendix J: Load Reduction Value Information.
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(a)
Causes/
Sources

(b)
Implementation
Activities and
Targeted Critical
Areas

(c)
Estimated Potential
Load Reduction

(d)
Technical and
Financial Assistance
Needed for Each
Activity

(e)
Education
Component
for Each
Activity

(f)
Schedule of
Implementation for
Each Activity

(g)
Interim,
Measureable
Milestones for
Each Activity

(h)
Indicators to
Measure
Progress

(i)
Monitoring
Component

(j)
Responsible Entity

Wastewater
Treatment
Facility Effluent

Implementation
Activity 1.3 (IA 1.3):
Increase compliance
and enforcement by
TCEQ

IA 1.3 is expected to
reduce the waste load
allocation assigned to
WWTFs by up to 45%.

Technical: None

New TCEQ staff
or local
programs
conducting new
activities will
need to be
trained.

Year One: TCEQ will allow
for additional types of
investigations at all WWTFs
and determine the number
of staff needed to perform
inspections/investigations
at each WWTF every two
years. Year Two and on:
TCEQ will hire additional
staff or contract with local
programs to perform
inspections and reviews.

An increase each
year in:
- The number of
unannounced
inspections
conducted each
year
- The number of
focused sampling
investigation each
year
- The percent of
plans and
specifications
reviewed
- The percent of
DMRs reviewed
- The number of
other investigations
conducted
- The ability of TCEQ
to conduct focused
sampling
investigations

The number of
unannounced
inspections each
year

H-GAC will collect
reports from TCEQ
including the
number and types
of inspections
conducted, and the
number of plans
and specifications
and DMRs
reviewed

TCEQ: conduct a workload analysis to
determine the necessary number of
staff, allow for focused sampling
investigations and unannounced
inspections at all WWTFs, consider
contracting with a local program to
perform additional inspections and
reviews

Every five years 20%
of local
governments will
have considered
whether to adopt
stricter
requirements or not

The percent of
local governments
that have
considered
whether or not to
adopt stricter
requirements as
reported by local
governments

Wastewater
Treatment
Facility Effluent

Implementation
Activity 1.4 (IA 1.4):
Improved design and
operation criteria for
new plants

IA 1.4 is expected to
reduce the waste load
allocation assigned to
WWTFs by up to 10-20%
over the life of the I-Plan
if significant deficiencies
are found in existing
design and operation
criteria.

Financial: State funding
for additional staff or
support of a local
program to perform
additional inspections
and reviews.

Technical: Stakeholders,
such as representatives
of local governments and
facility operators and
engineers will need to
assess the ability of
WWTFs to remove
bacteria from
wastewater and
determine appropriate
changes to the design
and operation criteria for
new WWTFs

None

Year Six: Stakeholders,
such as representatives of
local governments and
facility operators and
engineers will begin to
reopen the discussion of
the design and operation
criteria for new plants and
consider whether stricter
requirements should be
adopted

The number of
focused sampling
investigations each
year
The percent of
plans and
specifications
reviewed each
year

H-GAC: collect information concerning
the number of inspections and reviews
conducted each year, provide annual
report to BIG
BIG: review the collected information
and evaluate progress

The percent of
DMRs reviewed
each year

Reports collected
from stakeholders.

WWTF owners and operators: Assess
the ability of various WWTFs to
remove bacteria, make suggestions of
needed changes to the design and
operation criteria for new plants based
on the findings
H-GAC: facilitate discussion between
stakeholders as appropriate, collect
reports
BIG: participate in assessments and in
making suggestions

Financial: Existing local
funding
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(a)
Causes/
Sources

(b)
Implementation
Activities and
Targeted Critical
Areas

(c)
Estimated Potential
Load Reduction

(d)
Technical and
Financial Assistance
Needed for Each
Activity

(e)
Education
Component
for Each
Activity

(f)
Schedule of
Implementation for
Each Activity

(g)
Interim,
Measureable
Milestones for
Each Activity

(h)
Indicators to
Measure
Progress

(i)
Monitoring
Component

(j)
Responsible Entity

Wastewater
Treatment
Facility Effluent

Implementation
Activity 1.5 (IA 1.5):
Upgrade plants

An estimated 12% of the
load from WWTFs can be
expected from
implementation of IA 1.5.

Technical: engineering or
other specialized
technical help will be
necessary

Operators will
need to be
trained in the
operations of
any new
components at
the WWTF.

Beginning immediately, as
individual WWTFs are
found to be inadequate at
bacteria removal

Over twenty-five
years all facilities
requiring upgrades
in order to meet
bacteria limits in
their permit will
have been
upgraded.

The number of
non-compliant
WWTFs upgraded.

Reports from TCEQ
to determine
compliance rates
with bacteria limits

WWTF owners and operators:
monitoring compliance with bacteria
limits and making appropriate
upgrades

Financial: grant funding,
loans, and existing local
funding as available

H-GAC: monitor compliance rates,
provide annual report to BIG
BIG: evaluate progress

Wastewater
Treatment
Facility Effluent

Wastewater
Treatment
Facility Effluent

Implementation
Activity 1.6 (IA 1.6):
Consider
regionalization of
WWTFs

Implementation
Activity 1.7 (IA 1.7):
Use treated effluent
for plant irrigation

It is estimated that no
reduction in the waste
load allocation assigned
to WWTFs will be
achieved from
implementation of IA 1.6
except in segments
where chronically noncompliant WWTFs are
identified and
subsequently made
compliant or
regionalized. In these
particular segments the
reduction will be
estimated after
identification of the
chronically noncompliant facilities is
complete.

Technical: engineering,
legal, or other
specialized technical
help may be necessary

An estimated 1%
reduction of the waste
load allocation assigned
to WWTFs can be
expected.

Technical: professional
engineers, operators,
sanitarians, and licensed
irrigators may need to be
consulted regarding
design, installation, and
operation of appropriate
systems

Financial: grant funding,
loans, and existing local
funding as available

TCEQ
compliance and
enforcement
staff and local
government
staff with
jurisdictional
authority will
need to be
trained
regarding new
protocols.

Operators will
need to be
trained in the
operations of
any new
components at
the WWTF.

Beginning immediately,
TCEQ and local
governments with
jurisdictional authority will
identify WWTFs that are
chronically non-compliant
for bacteria.Stakeholders
will evaluate
regionalization,
modification, or
operational cessation of
any WWTFs that are
chronically non-compliant
for bacteria

Develop a process
for targeting
WWTFs that are
chronically noncompliant for
bacteria

Beginning immediately as
appropriate, WWTF
owners or operators will
consider the use of treated
effluent for plant irrigation

One WWTF shall
install and use a
new irrigation
system, utilizing
treated effluent,
every five years

The number of
WWTFs that are
chronically noncompliant for
bacteria that have
been required to
evaluate
regionalization
The number of
WWTFs that are
chronically noncompliant for
bacteria that have
regionalized,
modified, or
ceased operations

The number of
WWTFs using
treated effluent for
plant irrigation

Reports from TCEQ
or other local
governments
regarding the
regionalization,
modification, or
operational
cessation of any
WWTFs that were
chronically noncompliant for
bacteria

TCEQ and stakeholders: Develop a
process for targeting WWTF that are
chronically non-compliant for bacteria;
encourage WWTF that are chronically
non-compliant for bacteria to
regionalize, modify to meet higher
design or monitoring standards, or
cease operations; report activities
H-GAC: collect progress reports, which
may be in the form of existing reports,
provide annual report to BIG
BIG: evaluate progress

Reports from
WWTF owners
and/or operators

WWTF owners, operators, and
engineers: consider the use of effluent
for plant irrigation
H-GAC: collect progress reports,
provide annual report to BIG
BIG: evaluate progress

Financial: grant funding
and existing local
funding as appropriate
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Table 22: Implementation Strategy 2.0: Sanitary Sewer Systems (SSS)
(a)
Causes/
Sources

(b)
Implementation
Activities and Targeted
Critical Areas

(c)
Estimated Potential
Load Reduction

(d)
Technical and Financial
Assistance Needed for Each
Activity

(e)
Education
Component for
Each Activity

(f)
Schedule of
Implementation for Each
Activity

(g)
Interim, Measureable
Milestones for Each
Activity

(h)
Indicators to
Measure Progress

(i)
Monitoring
Component

(j)
Responsible Entity

Sanitary
Sewer
System (SSS)
failures.

Implementation Activity
2.1 (IA 2.1): Develop
Utility Asset Management
Programs (UAMPs) for SSS

IAs 2.1 to 2.6,
combined, over 25
years, may result in a
50% reduction in
calculated bacteria
loading from SSSs as
identified in the
TMDL projects.

Technical- Assistance from
EPA, TCEQ, WEAT, and
private consultants may be
necessary to develop UAMP
plans for individual systems.
Technical assistance for
EPA's CMOM program and
TCEQ's SSOI program may
be helpful.

Workshops
presented by
TCEQ, WEAT,
H-GAC, and other
entities

Year One: Begin developing
UAMP plans for individual
SSS; begin developing
workshops

After five years, eight
workshops held

Reports provided
by stakeholders to
the BIG regarding
progress

H-GAC will collect
reports from SSS
owners/
operators and
TCEQ.

SSS owners/ operators:
develop UAMP plan; report
progress to BIG

Financial- existing local
funding and grant funding
when available

Existing resources
Occasional e-mails
between
stakeholders

After ten years, all
WWTF have UAMP plans

Year Two: TCEQ to begin
adding UAMP requirements
to new WWTF permits
Year Six: TCEQ to begin
adding UAMP requirements
to all WWTF permits being
renewed

BIG: Evaluate progress
TCEQ: Add UAMP provisions to
TPDES permits for WWTF as
described, provide technical
assistance

Continuing, as permits are
renewed: updates to UAMP
plans, implementation of
UAMP plans
Sanitary
Sewer
System (SSS)
failures.

Implementation Activity
2.2 (IA 2.2): Address fats,
oils, and grease

IAs 2.1 to 2.6,
combined, over 25
year, may result in a
50% reduction in
calculated bacteria
loading from SSSs as
identified in the
TMDL projects.

Technical- regulations,
ordinances, and orders of
other communities, as
collected and shared by
H-GAC and/or TCEQ, may
serve as models.
Legal assistance may be
necessary for individual
communities
EPA, TCEQ, WEAT, and other
agencies offer some
technical resources.
Financial- existing local
funding and grant funding as
available
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Provision of
example and
model language
provided on
website

As resources are available,
implementation of this
activity will begin
immediately and will
continue for the entire
implementation process.

Jurisdictions who
choose to change
or add regulations
will need to offer
public comment
and participation
as appropriate.

H-GAC: collect and share
information on the progress
made each year; facilitate
workshops

Compile and share all
existing regulations in
project area within five
years
Each community shall
examine their
regulations and policies
within five years
One community shall
adopt new regulation
every five years

Information
included in annual
reports to the BIG
Number of new
regulations
Number of flyers or
other collateral
material distributed
Number of website
visits

H-GAC will collect
reports from
stakeholders

Cities, counties, special
purpose districts, and TCEQ:
Examine relevant regulations
and make changes as
appropriate; report progress
H-GAC: collect and share
information about
communities' regulations;
collect and share information
on the progress made each
year
BIG: Evaluate progress

Distribution of
website and
collateral
educational
material related to
fats, oils, and
grease.

Flyers or other collateral
material distributed
Website created and
distributed
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(a)
Causes/
Sources

(b)
Implementation
Activities and Targeted
Critical Areas

(c)
Estimated Potential
Load Reduction

(d)
Technical and Financial
Assistance Needed for Each
Activity

(e)
Education
Component for
Each Activity

(f)
Schedule of
Implementation for Each
Activity

(g)
Interim, Measureable
Milestones for Each
Activity

(h)
Indicators to
Measure Progress

(i)
Monitoring
Component

(j)
Responsible Entity

Sanitary
Sewer
System (SSS)
failures.

Implementation Activity
2.3 (IA 2.3): Encourage
appropriate mechanisms
to maintain function at lift
stations

IAs 2.1 to 2.6,
combined, over 25
year, may result in a
50% reduction in
calculated bacteria
loading from SSSs as
identified in the
TMDL projects.

Technical- Assistance from
private consultants, EPA,
TCEQ, and other entities
may be necessary to
develop appropriate
mechanisms for individual
lift stations

Educational
components for
this activity will be
conducted as part
of IA 2.1

As resources are available,
implementation of this
activity will begin
immediately and will
continue for the entire
implementation process.

10% of SSS shall be
compliant with
recommendations every
five years for 25 years

Information
included in annual
reports to the BIG

H-GAC will collect
reports from
stakeholders

Cities, counties, special
purpose districts, and TCEQ:
develop and deploy
appropriate mechanisms;
report progress to BIG

Number of systems
in compliance with
recommendations

H-GAC: collect and share
information on the progress
made each year

Financial- existing local
funding and grant funding as
available
Sanitary
Sewer
System (SSS)
failures.

Implementation Activity
2.4 (IA 2.4): Improve
reporting requirements
for SSOs

IAs 2.1 to 2.6,
combined, over 25
year, may result in a
50% reduction in
calculated bacteria
loading from SSSs as
identified in the
TMDL projects.

Technical- EPA and TCEQ will
require technical assistance
to develop appropriate
database and reporting
technologies
SSS owners/operators may
need broadband internet
access or equivalent
Financial- existing local
funding and grant funding as
available

BIG: Evaluate progress
TCEQ/EPA shall
provide
appropriate
instructions to SSS
operators for using
statewide
database

As resources are available,
implementation of this
activity will begin
immediately and will
continue for the entire
implementation process.
Within five years, EPA/TCEQ
will have developed
appropriate database and
technology for collecting
and sharing information
regarding SSOs

Deployment of an
appropriate database for
tracking SSOs
SSO reports available in
five years from database

Creation of
database
Number of reports
in the database
Number of SSS
owner/operators
reporting SSOs

H-GAC will collect
information from
TCEQ

EPA/TCEQ:
develop and deploy database;
report progress to BIG
SSS owner/operators: report
SSOs as appropriate
H-GAC: collect and share
information on the progress
made each year
BIG: Evaluate progress

Following the deployment
of the database, SSS
owner/operators shall begin
using the database
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(a)
Causes/
Sources

(b)
Implementation
Activities and Targeted
Critical Areas

(c)
Estimated Potential
Load Reduction

(d)
Technical and Financial
Assistance Needed for Each
Activity

(e)
Education
Component for
Each Activity

(f)
Schedule of
Implementation for Each
Activity

(g)
Interim, Measureable
Milestones for Each
Activity

(h)
Indicators to
Measure Progress

(i)
Monitoring
Component

(j)
Responsible Entity

Sanitary
Sewer
System (SSS)
failures.

Implementation Activity
2.5 (IA 2.5): Strengthen
controls on subscriber
systems

IAs 2.1 to 2.6,
combined, may result
in a 50% reduction in
calculated bacteria
loading from SSSs as
identified in the
TMDL projects is
expected over 25
years.

Technical- TCEQ will need to
be able to develop a registry
of subscriber systems

Circuit rider
program to inform
and assist SSO
owners/ operators

As resources are available,
implementation of this
activity will begin
immediately and will
continue for the entire
implementation process.

List of subscriber
systems

Information
included in annual
reports to the BIG

H-GAC will collect
reports from
stakeholders

TCEQ:
develop and deploy registry;
report progress to BIG

SSS owners/operators will
need legal and technical
assistance to review and
improve contracts with
subscribers

By year three: Develop
model contract language

Financial- existing local
funding and grant funding as
available

Model contract language
developed
5 contract renewals
incorporating model
language each year
starting in year five

Within three years: As
resources are available,
H-GAC shall begin offering a
circuit rider program; begin
contract reviews and
modifications

Creation of
subscriber registry

SSS/WWTF owner/operators:
report any improvements to
contracts; provide information
regarding subscribers

Number of
subscribers in
registry

H-GAC: collect and share
information on the progress
made each year; manage
circuit rider program

Number of contract
renewals
incorporating
model language
each year starting
in year five

BIG: Evaluate progress

Within five years,
TCEQ/H-GAC shall have a
list of subscriber systems in
the project area
Sanitary
Sewer
System (SSS)
failures.

Implementation Activity
2.6 (IA 2.6): Restructure
penalties for SSS
violations
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IAs 2.1 to 2.6,
combined, may result
in a 50% reduction in
calculated bacteria
loading from SSSs as
identified in the
TMDL projects is
expected over 25
years.

Technical- Legal assistance
may be necessary
Financial- existing local
funding and grant funding as
available

TCEQ shall offer a
public
participation
process as
appropriate

Within five years, have
appropriate penalty
structure revisions in place

Within five years, have
appropriate penalty
structure revisions in
place

Revised penalty
structure for SSS
violations

H-GAC will collect
reports from
stakeholders,
including TCEQ

TCEQ: revise penalty structure
H-GAC: collect and share
information on the progress
made each year
BIG: Evaluate progress
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Table 23: Implementation Strategy 3.0: On-site Sewage Facilities
(a)
Causes/
Sources

(b)
Implementation
Activities and
Targeted Critical
Areas

(c)
Estimated Potential
Load Reduction

(d)
Technical and Financial
Assistance Needed for
Each Activity

(e)
Education Component for
Each Activity

(f)
Schedule of
Implementation for
Each Activity

(g)
Interim, Measureable
Milestones for Each
Activity

(h)
Indicators to
Measure Progress

(i)
Monitoring
Component

(j)
Responsible Entity

Nonpoint
sources from
malfunctioning
On-site Sewage
Facilities (OSSFs).

Implementation
Activity 3.1 (IA 3.1):
Identify and
address failing
systems.

In conjunction with
IAs 3.2 and 3.3, a
75% reduction in
bacteria loading
from failing OSSFs
as identified in the
TMDL projects is
expected over 25
years.

Technical- data and
cooperation from
Authorized Agents and
TCEQ must be provided.

Annual meeting for
Authorized Agents, TCEQ,
H-GAC, and other
stakeholders.

Year One: Initial map

Map created.

Year Two: Target
areas identified

Identification of target
areas.

Reports provided by
stakeholders to the
BIG regarding
progress.

H-GAC will
collect reports
from Authorized
Agents and
TCEQ.

Financial- existing local
funding and grant
funding when available

Occasional e-mails
between stakeholders.

Ongoing: Collect data
from Authorized
Agents and TCEQ,
fix/replace failing
systems

500 OSSFs
repaired/replaced every
five years for 25 years.

Authorized Agents and TCEQ: Identify,
seek to require replacement and/or
repair of failing systems; participate in
annual meeting; provide permit,
violation, and enforcement data;
report progress to BIG.

Development of
educational material as
appropriate.

The number of OSSFs
repaired or replaced.

Owners of failing OSSF: Replace or
repair OSSFs.
H-GAC: create and update map;
facilitate annual meeting; collect and
share information on the progress
made each year
BIG: Evaluate progress

Nonpoint
sources from
malfunctioning
On-site Sewage
Facilities (OSSFs).

Implementation
Activity 3.2 (IA 3.2):
Address
inadequate
maintenance of
OSSFs.

In conjunction with
IAs 3.1 and 3.3, a
75% reduction in
bacteria loading
from failing OSSFs
as identified in the
TMDL projects is
expected over 25
years.

Technical- regulations,
ordinances, and orders of
other Authorized Agents,
as collected and shared
by HGAC and/or TCEQ,
may serve as models.
Legal assistance may be
necessary. TCEQ, EPA,
H-GAC, Texas Real estate
Council, and other
agencies offer some
technical resources.
Financial- existing local
funding and grant
funding as available

Annual meeting for
Authorized Agents, TCEQ,
H-GAC, and other
stakeholders.
Occasional e-mails
between stakeholders.
Provision of example
regulations provided on
website

As resources are
available,
implementation of
this activity will begin
immediately and will
continue for the
entire
implementation
process.

Compile and share all
existing regulations in
project area within five
years
One community shall
revise or adopt new
regulations every five
years

Jurisdictions who choose
to change or add
regulations will need to
offer public comment and
participation as
appropriate.

Information included
in annual reports to
the BIG
Number of new
regulations
Number of flyers or
other collateral
material distributed

H-GAC will
collect reports
from Authorized
Agents and
TCEQ.

Authorized Agents and TCEQ:
Examine relevant regulations and
make changes as appropriate; report
progress
H-GAC: collect and share information
about communities' regulations;
collect and share information on the
progress made each year
BIG: Evaluate progress

Number of website
visits

By year five, flyers or
other collateral material
distributed

Website and collateral
educational material.
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Each community shall
examine their
regulations and policies
within five years

Number of website
visits
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(a)
Causes/
Sources

(b)
Implementation
Activities and
Targeted Critical
Areas

(c)
Estimated Potential
Load Reduction

(d)
Technical and Financial
Assistance Needed for
Each Activity

(e)
Education Component for
Each Activity

(f)
Schedule of
Implementation for
Each Activity

(g)
Interim, Measureable
Milestones for Each
Activity

(h)
Indicators to
Measure Progress

(i)
Monitoring
Component

(j)
Responsible Entity

Nonpoint
sources from
malfunctioning
On-site Sewage
Facilities (OSSFs).

Implementation
Activity 3.3 (IA 3.3):
Legislation and
other regulatory
actions

In conjunction with
IAs 3.1 and 3.2, a
75% reduction in
bacteria loading
from failing OSSFs
as identified in the
TMDL projects is
expected over 25
years.

Technical- regulations,
ordinances, and orders of
other communities, as
collected and shared by
HGAC, may serve as
models. Legal assistance
may be necessary.

Annual meeting for
Authorized Agents, TCEQ,
H-GAC, and other
stakeholders.Occasional emails between
stakeholders.

As resources are
available,
implementation of
this activity will begin
immediately and will
continue for the
entire
implementation
process.

Compile and share all
existing regulations in
project area within five
years

Information included
in annual reports to
the BIG

H-GAC will
collect reports
from Authorized
Agents and
TCEQ.

Authorized Agents: Examine and
share relevant regulations and make
changes as appropriate; report
progress

Starting in 2013,
TCEQ shall consider
hosting biennial
meetings to review
OSSF regulations.

One community shall
revise or adopt new
regulations every five
years

Financial- existing local
funding and grant
funding as available

Jurisdictions who choose
to change or add
regulations will need to
offer public comment and
participation as required
by law.TCEQ shall provide
samples of more stringent
local rules.

Each community shall
examine their
regulations and policies
within five years

Number of new
regulations
Updated TOWTRC
rules

H-GAC: collect and share information
about communities' regulations;
collect and share information on the
progress made each year
BIG: Evaluate progress
TCEQ: Host biennial meeting

Starting in 2012, TCEQ
shall begin hosting
biennial meetings to
review OSSF regulations
Changes to TOWTRC
rules updated within
five years
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Table 24: Implementation Strategy 4.0: Stormwater and Land Development
(a)
Causes/
Sources

(b)
Implementation
Activities and
Targeted Critical Areas

(c)
Estimated Potential Load
Reduction

(d)
Technical and
Financial Assistance
Needed for Each
Activity

(e)
Education
Component for Each
Activity

(f)
Schedule of
Implementation for
Each Activity

(g)
Interim, Measureable Milestones
for Each Activity

(h)
Indicators to Measure
Progress

(i)
Monitoring
Component

(j)
Responsible Entity

Stormwater
runoff

Implementation
Activity 4.1: Continue
Existing Programs

In conjunction, IAs 4.1
through 4.6 are expected
to reduce bacteria loading
from stormwater and land
development by up to 20%
over the entire
implementation process

Technical- No
additional technical
assistance is needed
to undertake this
activity

Education will be
provided as specified
in existing programs.

As resources are
available,
implementation of this
activity will begin
immediately and will
continue for the entire
implementation
process.

80 programs will continue.

Reports, which may be in
the form of existing
reports, provided by
stakeholders to the BIG
regarding continuation of
the programs

H-GAC will
collect reports,
which may be in
the form of
existing reports,
from appropriate
entities

Cities, counties, TCEQ,
and permitted MS4
communities, and other
stakeholders: Continue
existing programs,
report progress to the
BIG

Financial- existing local
funding and grant
funding as available

The number of programs
continued

H-GAC: collect progress
reports, which may be in
the form of existing
reports, provide annual
report to BIG
BIG: Evaluate progress

Stormwater
runoff

Implementation
Activity 4.2: Model
Best Practices

In conjunction, IAs 4.1
through 4.6 are expected
to reduce bacteria loading
from stormwater and land
development by up to 20%
over the entire
implementation process

Technical- technical
assistance will be
provided by
stakeholders through
the participation
process
Financial- existing local
funding and grant
funding as available

As resources allow,
collaborative
networking meetings
will be offered on an
ongoing basis to
address the topics of
minimum control
measures required in
MS4 permits and/or
related BMPs

As resources are
available,
implementation of this
activity will begin
immediately and will
continue for the entire
implementation
process.

Four to six networking meetings
each year

Number of meetings each
year

Five local programs highlighted on
H-GAC or other appropriate
website each year

Number of attendees at
networking meetings
Number of programs
highlighted on website
Number of visitors to the
web library

Website highlighting
best practices

Number of programs
modified as a result of
meetings or evaluation of
model programs

H-GAC will
collect reports,
which may be in
the form of
existing reports,
from appropriate
entities

Cities, counties, TCEQ,
and permitted MS4
communities, and other
stakeholders: Provide
information to the BIG
regarding model
programs, attend
meetings, view website
H-GAC: coordinate
meetings, develop
website, collect progress
reports, which may be in
the form of existing
reports, provide annual
report to BIG
BIG: Evaluate progress
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(a)
Causes/
Sources

(b)
Implementation
Activities and
Targeted Critical Areas

(c)
Estimated Potential Load
Reduction

(d)
Technical and
Financial Assistance
Needed for Each
Activity

(e)
Education
Component for Each
Activity

(f)
Schedule of
Implementation for
Each Activity

(g)
Interim, Measureable Milestones
for Each Activity

(h)
Indicators to Measure
Progress

(i)
Monitoring
Component

(j)
Responsible Entity

Stormwater
runoff

Implementation
Activity 4.3: Encourage
Expansion of
Stormwater
management
Programs

In conjunction, IAs 4.1
through 4.6 are expected
to reduce bacteria loading
from stormwater and land
development by up to 20%
over the entire
implementation process

Technical- Several
storm-water programs
already exist and may
be used as guides,
including EPA and
TCEQ programs and
programs of MS4
permit holders.
Engineering, legal, or
other specialized
technical help may be
necessary in some
communities

H-GAC, BIG, and
other stakeholders
shall contact local
governments as
resources are
available

As resources are
available,
implementation of this
activity will begin
immediately and will
continue for the entire
implementation
process.

Number of reported program
expansions/modificationsNumber
of reported new programs

Reports of modified and
new programs

H-GAC will
collect reports,
which may be in
the form of
existing reports,
from appropriate
entities

Cities, counties, TCEQ,
and permitted MS4
communities, and other
stakeholders: Expand
and focus existing
programs, develop new
programs, report
progress to the BIG

Website and
networking
meetings, as
specified in IA 4.2

Financial- existing local
funding and grant
funding as available.
New local funding may
be necessary
Stormwater
runoff

Implementation
Activity 4.4: Promote
Recognition Programs
for Developments that
Voluntarily Incorporate
Bacteria Reduction
Measures

In conjunction, IAs 4.1
through 4.6 are expected
to reduce bacteria loading
from stormwater and land
development by up to 20%
over the entire
implementation process

Technical- Technical
assistance will be
needed from
stakeholders and
experts from existing
recognition programs
Financial- existing local
funding and grant
funding as available

-Website
-Stakeholder
participation process
-Education as
identified in the
development of the
recognition program

By year five, all permit
holders shall expand or
focus their existing
stormwater programs
as appropriate

H-GAC: collect progress
reports, which may be in
the form of existing
reports, provide annual
report to BIG

By year five, 30
previously unpermitted
entities shall develop
new programs

BIG: Evaluate progress;
as appropriate,
recommend expansion
of MS4 program to TCEQ

As resources are
available,
implementation of this
activity will begin
immediately and will
continue for the entire
implementation
process.

Within five years, develop a
recognition program

A new recognition
program

Upon completion of the program
development, recognize at least
one community/
project each year for five years
and an increasing number of
communities/ projects thereafter,
or as specified as part of the
program development process

Number of
communities/projects
participating in existing
programs

Two communities each year
analyze regulations and programs
to accommodate participation in
existing programs

Number of
communities/projects
participating in new
recognition program
The number of local
regulations modified to
accommodate
participation in existing
recognition programs

H-GAC will
collect reports,
which may be in
the form of
existing reports,
from appropriate
entities

H-GAC and other
stakeholders: Develop
and promote new
recognition program;
accommodate existing
programs; provide
annual reports
Developers and other
stakeholders: Participate
in recognition programs
and development
thereof
H-GAC: collect progress
reports, which may be in
the form of existing
reports, provide annual
report to BIG, facilitate
development of
recognition program
BIG: Evaluate progress
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(a)
Causes/
Sources

(b)
Implementation
Activities and
Targeted Critical Areas

(c)
Estimated Potential Load
Reduction

(d)
Technical and
Financial Assistance
Needed for Each
Activity

(e)
Education
Component for Each
Activity

(f)
Schedule of
Implementation for
Each Activity

(g)
Interim, Measureable Milestones
for Each Activity

(h)
Indicators to Measure
Progress

(i)
Monitoring
Component

(j)
Responsible Entity

Stormwater
runoff

Implementation
Activity 4.5: Provide a
Circuit Rider Program

In conjunction, IAs 4.1
through 4.6 are expected
to reduce bacteria loading
from stormwater and land
development by up to 20%
over the entire
implementation process

Technical- technical
assistance will be
provided by
stakeholders through
the participation
process

The circuit-rider
program will focus
on education

As resources are
available,
implementation of this
activity will begin
immediately and will
continue for the entire
implementation
process.

Employment of circuit rider

As specified by the circuit
rider, number of
stakeholders contacted
and number of in-depth
community consultations

H-GAC will
collect reports,
which may be in
the form of
existing reports,
from appropriate
entities

Cities, counties, TCEQ,
and permitted MS4
communities, and other
stakeholders: Work with
circuit rider to improve
programs

Financial- existing local
funding and grant
funding as available

Each year, contact 50 stakeholders
and provide five in-depth
community consultations

H-GAC: collect progress
reports, which may be in
the form of existing
reports, provide annual
report to BIG, oversee
circuit-rider program
BIG: Evaluate progress

Stormwater
runoff

Implementation
Activity 4.6: Petition
TCEQ to Facilitate
Reimbursement of
Bacteria Reduction
Measures

In conjunction, IAs 4.1
through 4.6 are expected
to reduce bacteria loading
from stormwater and land
development by up to 20%
over the entire
implementation process

TechnicalEngineering, legal, or
other specialized
technical help may be
necessary
Financial- existing local
funding and grant
funding as available

Occasional
stakeholder
communications

As resources are
available,
implementation of this
activity will begin
immediately and will
continue for the entire
implementation
process.

Letter of commitment (or similar)
from TCEQ within three years

Letter of commitment (or
similar) from TCEQ

H-GAC will
collect reports,
which may be in
the form of
existing reports,
from appropriate
entities

Stakeholders: Work with
TCEQ to provide
guidance
TCEQ: interpret existing
policies, promulgate
guidance
H-GAC: collect progress
reports, which may be in
the form of existing
reports, provide annual
report to BIG
BIG: Evaluate progress
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Table 25: Implementation Strategy 5.0: Construction
(a)
Causes/
Sources

(b)
Implementation Activities
and Targeted Critical Areas

(c)
Estimated
Potential
Load
Reduction

(d)
Technical and
Financial
Assistance Needed
for Each Activity

(e)
Education
Component for
Each Activity

(f)
Schedule of Implementation for Each
Activity

(g)
Interim, Measureable
Milestones for Each
Activity

(h)
Indicators to
Measure Progress

(i)
Monitoring
Component

(j)
Responsible Entity

Runoff from
construction
sites

IA 5.1 - Increase compliance
with and enforcement of
stormwater management
permits through:

The amount
of bacteria
leaving
individual
construction
sites may be
reduced by
up to 85% if
water quality
best
management
practices are
implemented
for the first
time and to
the full extent
possible.

Technical- The
expertise and
assistance of
stormwater
management
professionals will
be necessary to
develop
educational and
training materials.

Education
materials
explaining proper
construction site
practices will be
developed and
distributed to
contractors,
construction site
owners, MS4
operators,
developers, and
citizens. Training
workshops will be
held for
contractors,
construction site
owners,
developers, and
MS4 operators
regarding
stormwater
management best
management
practices.

Year 1: MS4s must evaluate the need or
requirement for staffing an appropriate
construction inspection program. If needed,
additional inspectors must be hired as
resources are available.

Evaluations conducted
regarding the need or
requirement for staffing an
appropriate construction
inspection program and
subsequent increases in
staffing levels as needed

Increases in
inspection capacity

H-GAC will
collect
reports
from MS4s
and data
from H-GAC
staff
records.

MS4s: evaluate the need or
requirement for staffing an
appropriate construction
inspection program and
increase staffing levels as
needed and as resources are
available

Increases in the percentage of
sites inspected through
increases in inspectors
Development and distribution
of educational materials
Training workshops for
contractors, construction site
owners, developers, and MS4
operators regarding
stormwater management best
management practices
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Financial- salaries
for additional
inspectors, both in
local communities
and at TCEQ, and
financial support
for educational
materials and
trainings will be
funded through a
mixture of state,
local, and grant
funding.

Year 2: Develop and begin
distributing/offering educational materials
and trainings.

Development, distribution,
and offering of educational
materials and trainings

Number of
educational
materials
distributed and the
number of groups
receiving
educational
materials
Number of
trainings offered
and the number of
attendees
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H-GAC: develop and
distribute educational
materials, develop and offer
trainings, report on the
progress made each year
BIG: Evaluate progress, make
recommendations as
appropriate
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Table 26: Implementation Strategy 6.0: Illicit Discharges and Dumping
(a)
Causes/
Sources

(b)
Implementation
Activities and
Targeted Critical
Areas

(c)
Estimated Potential
Load Reduction

(d)
Technical and Financial
Assistance Needed for Each
Activity

(e)
Education Component for Each
Activity

(f)
Schedule of
Implementation for
Each Activity

(g)
Interim,
Measureable
Milestones for Each
Activity

(h)
Indicators to
Measure Progress

(i)
Monitoring
Component

(j)
Responsible Entity

Illicit Discharges and
Dumping

Implementation
Activity 6.1 (IA
6.1): Detect and
eliminate illicit
discharges

In conjunction with
IAs 6.2 and 6.3, a 5%
reduction in
indicator bacteria
loading from illicit
discharges and
dumping is expected
over 25 years.

Technical- several illicit
discharge detection
programs already exist and
may be used as guides,
including publications by
EPA and TCEQ and H-GAC's
publication "NPS Guide to
Identifying Illicit
Connections." Engineering
or other specialized
technical help may be
necessary in some
communities

Collaborative workshops, offered
as an implementation activity for
stormwater, will address
detection and elimination of
illicit discharges.

As resources are
available,
implementation of
this activity will
begin immediately
and will continue for
the entire
implementation
process.

Initial surveys shall
be completed within
ten years.

Information included
in annual reports to
the BIG

H-GAC will collect
reports, which
may be in the
form of existing
reports, from
jurisdictions such
as counties and
cities.

MS4 Permit holders and
the state: identify and
eliminate illicit discharges,
map system, report
progress

Number of illicit
discharges resolved
each year
Number of surveys
completed

Initial surveys/maps
shall be completed
within ten years.

Individual violators:
eliminate illicit discharges
H-GAC: collect and share
information on the
progress made each year

Number of illicit
discharges identified
each year

BIG: Evaluate progress

Financial- existing local
funding and grant funding
when available

Illicit Discharges and
Dumping

Implementation
Activity 6.2 (IA
6.2): Improve
regulation and
enforcement of
illicit discharges

In conjunction with
IAs 6.1 and 6.3, a 5%
reduction in bacteria
loading from illicit
discharges and
dumping is expected
over 25 years.

Technical- regulations,
ordinances, and orders of
other communities, as
collected and shared by
HGAC, may serve as models.
Legal assistance may be
necessary.
Financial- existing local
funding and grant funding as
available

Collaborative workshops, offered
as an implementation activity for
stormwater, will address
detection and elimination of
illicit discharges.
Provision of example regulations
provided on website
As resources are available, a
circuit rider will provide
information and assistance
Jurisdictions who choose to
change or add regulations will
need to offer public comment
and participation as appropriate.
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As resources are
available,
implementation of
this activity will
begin immediately
and will continue for
the entire
implementation
process.

Compile and share
all existing
regulations in project
area within five years
Each community
shall examine their
regulations and
policies within five
years
One community shall
adopt new or revised
regulations every
five years

Information included
in annual reports to
the BIG
Number of new or
revised regulations

H-GAC will collect
reports, which
may be in the
form of existing
reports, from
jurisdictions such
as counties and
cities.

MS4 Permit holders and
the state:
Examine relevant
regulations and make
changes as appropriate;
report progress
H-GAC: collect and share
information about
communities' regulations;
collect and share
information on the
progress made each year
BIG: Evaluate progress
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(a)
Causes/
Sources

(b)
Implementation
Activities and
Targeted Critical
Areas

(c)
Estimated Potential
Load Reduction

(d)
Technical and Financial
Assistance Needed for Each
Activity

(e)
Education Component for Each
Activity

(f)
Schedule of
Implementation for
Each Activity

(g)
Interim,
Measureable
Milestones for Each
Activity

(h)
Indicators to
Measure Progress

(i)
Monitoring
Component

(j)
Responsible Entity

Dumping by waste
haulers

Implementation
6.3 (IA 6.3):
Monitor and
control waste
hauler activities.

In conjunction with
IAs 6.1 and 6.2, a 5%
reduction in bacteria
loading from illicit
discharges and
dumping is expected
over 25 years.

Technical- regulations,
ordinances, and orders of
other communities, as
collected and shared by
H-GAC, may serve as
models. Legal assistance
may be necessary. H-GAC's
solid waste program may be
able to provide assistance.

Collaborative workshops, offered
as an implementation activity for
stormwater, will address
detection and elimination of
illicit discharges.

As resources are
available,
implementation of
this activity will
begin immediately
and will continue for
the entire
implementation
process.

Compile and share
all existing
regulations in project
area within five years

Information included
in annual reports to
the BIG

H-GAC will collect
reports, which
may be in the
form of existing
reports, from
jurisdictions such
as counties and
cities.

MS4 Permit holders and
the state: Examine
relevant regulations,
make changes as
appropriate; report
progress

Financial- existing local
funding and grant funding as
available

Jurisdictions who choose to
change or add regulations will
need to offer public comment
and participation as appropriate.

Provision of example waste
hauler programs provided on
website

Each community
shall examine their
regulations and
policies within five
years
One community shall
adopt new or revised
regulations every
five years
One waste hauler
fleet tracking pilot
program shall be
started within five
years
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Number of new and
revised regulations
Number of new
programs

H-GAC: collect and share
information about
communities' regulations;
collect & share
information about
progress annually
Funding recipient for
waste hauler fleet
tracking pilot program:
manage program, provide
reports
BIG: Evaluate progress
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Table 27: Implementation Strategy 7.0: Agriculture and Animal
(a)
Causes/
Sources

(b)
Implementation
Activities and
Targeted Critical
Areas

(c)
Estimated Potential
Load Reduction

(d)
Technical and Financial Assistance
Needed for Each Activity

(e)
Education Component for
Each Activity

(f)
Schedule of
Implementation for
Each Activity

(g)
Interim,
Measureable
Milestones for
Each Activity

(h)
Indicators to
Measure
Progress

(i)
Monitoring
Component

(j)
Responsible Entity

Nonpoint sources
from croplands
and rangelands

Promote
increased
participation in
existing erosion
control, nutrient
reduction, and
livestock
management
programs (IA 7.1).

It can be expected
that a 65% reduction
in bacteria loading
can be achieved for
each cattle
population
addressed. In
conjunction with IA
7.2, a 10% reduction
in bacteria loading
from agriculture and
animal sources is
expected over 25
years.

Technical- assistance will be provided to
farmers and ranchers by the Texas State
Soil and Water Conservation Board, local
Soil and Water Conservation Districts,
Texas AgriLife Extension Service, the
United States Department of
Agriculture's Natural Resources
Conservation Service, etc.

Information will be
disseminated via word of
mouth from participants;
Texas AgriLife Extension
Service agents' contact with
the public; public outreach
from local Soil and Water
Conservation Districts; and
through 4-H clubs, rodeos,
agricultural field days, the
Texas Farm Bureau, the
Texas and Southwestern
Cattle Raisers Association,
and the Independent
Cattleman's Association of
Texas.

Implementation of
this activity will begin
immediately and will
continue for the
entire
implementation
process.

5% increase in
participation
each year.

The number
of new or
expanded
plans or
projects

H-GAC will collect
reports from
agencies such as
TSSWCB, local
SWCDs, NRCS,
and AgriLife
Extension.

Farmers and Ranchers:
upgrade/develop plans and projects

In conjunction with IA
7.1, a 10% reduction
in bacteria loading
from agriculture and
animal sources is
expected over 25
years.

Technical- existing resources such as
feral hog management trainings offered
by the Texas Wildlife Damage
Management Service and others.

Trainings will be offered to
large landowners, land
managers, local
governments, and other
interested parties on feral
hog management and
reduction methods.

Two feral hog
management
workshops will be
offered each year for
the first five years of
implementation with
the potential to
continue offering the
trainings.

Bacteria
deposited in the
watersheds by
feral hogs

Promote the
reduction of feral
hog populations
(IA 7.2).
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Financial- The costs depend on the goals
for the property, the size of the
management area, the existing condition
of the property, and the plan that is
collaboratively developed with the
various resource agencies. The state's
cost-share limit for Water Quality
Management Plans is $15,000.

Financial- grant funding and existing
program funding
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BIG: provide the I-Plan to the
implementing agencies along with a
formal request for their assistance in
encouraging program participation
TSSWCB, local SWCDs, NRCS, and
AgriLife Extension: work with
landowners and provide information
and technical assistance
H-GAC: collect and share information
on the progress made each year

Two workshops
each year for
five years

The number
of trainings
offered each
year
The number
of attendees

H-GAC will collect
information from
agencies
regarding the
number of
trainings held and
the total number
of attendees at
each.

TWDMS: conduct feral hog
management training
H-GAC: request workshops and
collect and share information on the
progress made each year
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Table 28: Implementation Strategy 8.0: Residential Sources
(a)
Causes/
Sources

(b)
Implementation
Activities and
Targeted Critical
Areas

(c)
Estimated Potential
Load Reduction

(d)
Technical and Financial
Assistance Needed for Each
Activity

(e)
Education
Component for Each
Activity

(f)
Schedule of
Implementation for
Each Activity

(g)
Interim, Measureable
Milestones for Each
Activity

(h)
Indicators to
Measure Progress

(i)
Monitoring Component

(j)
Responsible Entity

Nonpoint
sources from
residential
property

IA 8.1 - Expand
homeowner
education efforts
throughout the BIG
project area

Expanded
homeowner
education efforts are
expected to reduce
bacteria loading from
residential sources by
5%.

Technical- communities will look
to existing education programs
and materials when developing
their own.

Homeowner
education efforts
may include printed
materials and other
media

Implementation of
this activity will begin
immediately and will
continue for the
entire
implementation
process.

Average 2% annual
increase in number of
communities
participating in new
or expanded
programs

Progress will be
indicated by the
number of new or
expanded education
programs and pilot
studies noted in the
annual reports

H-GAC staff will collect data
from communities through
the annual report process.
Data collected will include
the information distributed
or publicized, the method
of distribution or
publication, the number of
individuals or households
reached, and the results
from pilot studies.

Cities, counties, and
special purpose
districts: expand
bacteria related
education efforts and
conduct pilot studies to
evaluate the results of
selected efforts

Financial- funding can be
expected to come through a
mixture of local and grant funding
opportunities.

One pilot study in the
BIG project area
every five years

H-GAC: collect and
share information on
the progress made each
year
BIG: Evaluate the
progress made
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Appendix L: Public Involvement and Public Outreach
The development of TMDLs in the Houston region involved many diverse stakeholders. The stakeholders
for the TMDL projects expressed support for a common steering committee to oversee the development
of an implementation plan for the TMDLs. H-GAC sought stakeholders that represented business,
agriculture, conservation, municipalities, cities, counties, and each of the four TMDL projects that were
being undertaken in the area.
Stakeholders submitted nearly 50 nominations for the advisory committee. H-GAC’s Natural Resources
Advisory Committee reviewed the nominations. The H-GAC Board of Directors, which is composed of
elected officials throughout the region, approved the stakeholder appointments recommended by HGAC’s Natural Resources Advisory Committee.
The BIG includes representatives of city and county governments, resource agencies, business and
agricultural interests, conservation and professional organizations, watershed groups, and the public.
The BIG has met 27 times between July of 2008 and March of 2011. The BIG arrived at decisions
pertaining to the I-Plan by consensus. These meetings were open to everyone. On average, about 60
people attended in person or on the phone, with new people attending almost every meeting.
In addition, the BIG formed 14 workgroups to address specific topics of concern to the committee. In
total, these workgroups met more than 75 times over two years. Participants and interested parties
were added to the mailing lists for these workgroups and to the mailing list for the BIG.
After one year, the BIG made a concerted effort to reach out to elected officials and key staff at cities,
counties, and special purpose districts. Other stakeholder organizations, including non-profit
environmental organizations and professional associations, were included in this effort. Hundreds of
letters were sent and hundreds of stakeholders were added to the e-mailing list. In general, two e-mails
were sent every month to each of the identified stakeholders.
In addition to letters and e-mails, H-GAC hosted and attended dozens of meetings in order to share
information about the activities of the BIG. Meetings included over a dozen TMDL stakeholder meetings
throughout the BIG project area and ten informational open houses. Presentations were given and
booths were hosted in many forums, including meetings of:


Texas Environmental Health Association,



EPA Region 6 MS4 Operators Conference,



Sierra Club,



Bayou Preservation Association,



Quality of Life Coalition,



EPA Region 6 CMOM Conference,



Texas Association of Water Board Directors,
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Central Fort Bend Chamber Alliance,



Harris County Flood Control Task Force,



H-GAC’s Natural Resources Advisory Committee,



Pasadena Citizens Advisory Council,



Texas Water Conference,



Texas Association of Environmental Professionals, Houston Chapter



Sam Houston District of the Texas Water Utilities Association,



White Oak Bayou Association, and the



Houston Council of Engineering Companies.

Multiple press releases were sent out to a large number of local media. Media coverage included both
local radio and newspaper articles as well as information in local and statewide newsletters and list
serves.
A formal public comment period was held from December 2010 through February 15, 2011. Over two
hundred comments were submitted in person, by mail and e-mail, web survey, and on the phone. The
BIG developed responses to the comments which were then incorporated into the draft. These
comments and responses are included in Appendix M. Once the updated draft was approved by the BIG,
H-GAC began soliciting formal support from stakeholders including counties, cities, special purpose
districts, professional and conservation organizations. The BIG is soliciting formal support for the I-Plan
in order to reflect the widespread support displayed by stakeholders. The aforementioned support will
be incorporated into the I-Plan as an additional appendix before it is submitted to the TCEQ for
consideration. Before submittal to the TCEQ, BIG members will sign a document indicating their
approval, arrived at by consensus, of the I-Plan for submittal. This signature page will be included in the
I-Plan submitted to the TCEQ.
Opportunities for involvement and participation by stakeholders will not end after the I-Plan is
submitted to the TCEQ. TCEQ review, which may take several months, will also include an opportunity to
submit comments on the I-Plan. Furthermore, the I-Plan contains provisions for continued stakeholder
involvement and oversight, including annual reports to the BIG and stakeholders and revisions to the
I-Plan.
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Appendix M: Public Comments and Responses154
Table 29: Public Comments and Responses
#

Organization

Reference

Page155

Comment

Response

1

Maria Stone

Table of Acronyms

10

Add “IA – Implementation Activity” and “IS – Implementation Strategy” to list.

Will add requested information.

AECOM

and Abbreviations

E-mail received

p. 10

13

Replace "TDMLs" with "TMDLs"

Will replace as suggested.

Executive Summary

14

Place footnote 6 on page 13 to be consistent with text.

Will move as possible.

Greater Houston

Executive Summary,

17

Why are hogs the only wildlife proposed to be managed. As a nuisance they are a

The workgroup felt that feral hogs were of particular concern not only because of

Builders Association

Table 1

huge problem, but other wildlife might have a bigger impact on bacteria.

the documented bacteria loading attributed to feral hogs, but also because they are

2/15/2011
2

Maria Stone

Executive Summary,

AECOM

second paragraph,

E-mail received

second sentence

2/15/2011
3

Maria Stone
AECOM
E-mail received
2/15/2011

4

Letter dated 2/15/2011

a non-native, invasive, nuisance species. A growing number of resources are
available to help address feral hogs.
No changes to the text will be made in response to this comment.

5

Harris County Flood

Executive Summary,

Control District

Table 1, item 1.0

17

Email received 11/2010

The summary should be reworded as follows: “Increase monitoring requirements,

The summary should be reworded for brevity to read, “Increase monitoring

support the authority of TCEQ to impose stricter bacteria limits, require updates to

requirements, impose stricter bacteria limits, require updates to facilities not able

facilities not able to comply with permit limits when there are no viable

to comply with limits, and increase enforcement.”

alternatives, and increase enforcement.”
6

Harris County Flood

Executive Summary,

Control District

Table 1, item 1.0

Email received 11/2010

17

The summary should be reworded as follows: “Expand stormwater management

“Stormwater management programs” will replace “stormwater quality programs”

programs, develop a recognition program, and petition TCEQ to facilitate

throughout the document, to reflect common terminology related to TPDES

reimbursement of bacteria reduction measures.

stormwater permits.

154

Many of the comments included in this table are summaries of comments made verbally, and do not necessarily represent the exact words of the commenter.

155

Page number refers to the page in the I-Plan Draft for Public Comment dated December 8, 2010.
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#

Organization

Reference

Page155

Comment

Response

7

Maria Stone

Executive Summary,

17

Revise text to read:

The summary should be reworded for brevity to read, “Increase monitoring

AECOM

Table 1: Summary

Increase monitoring requirements, impose stricter bacteria limits than those

requirements, impose stricter bacteria limits, require updates to facilities not able

E-mail received

of Recommended

designated by the state stream standards, ….

to comply with limits, and increase enforcement.”

2/15/2011

Implementation

In order to estimate geometric mean, the standards need to state when and how

The following text will be added as a footnote on page 19:

Strategies, second
row, column 3
8

Greater Houston

Introduction

19

Builders Association

often samples are taken?

Letter dated 2/15/2011

"The TCEQ provides guidance pertaining to the collection and assessment of
samples in its document "Texas Integrated Report for Clean Water Act Sections
305(b) and 303(d)" ([Reference and bibliography entry to
http://www.tceq.texas.gov/compliance/monitoring/water/quality/data/wqm/30
5_303.html]). Furthermore, ambient water quality samples in the BIG project area
are collected under a Quality Assurance Project Plan developed by H-GAC in
conjunction with TCEQ ([reference and bibliography entry to http://www.hgac.com/rds/water_quality/regional_quality_assurance_project_plan.aspx])"

9

Maria Stone

Introduction, first

AECOM

bulleted item

19

For consistency with following bullets, revise text to read: 100 mL instead of 100

Because this is the first use of the term milliliters in the document, text will be

milliliters

revised to read 100 milliliters (mL).

Table 3 has a different number of TMDLs listed than Segments. Are there multiple

For some of the TMDL Projects, TMDLs were developed for each segment of a water

TDMLs for segments, or are some segments missing? Greens Bayou, Brays Bayou,

body. For other projects, TMDLs were developed for multiple assessment units

Sims Bayou, and Eastern Houston Bayous.

(AUs) within a segment. Thus, there are a different number of TMDLs than

E-mail received
2/15/2011
10

Greater Houston

Introduction, Table

Builders Association

3

23

Letter dated 2/15/2011

segments.
No changes to the text will be made in response to this comment.
11

Houston Sierra Club

Introduction, Table

Evelyn Merz

3

23

There is no way to match the Segment IDs in Table 3 with the location on any map.

A map will be added with labels included to identify segment numbers.

by letter dated
2/15/2011
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#

Organization

Reference

Page155

Comment

Response

12

Maria Stone

Introduction, Table

24

Revise last item in text under “TMDL” to read Fifteen Total Maximum Daily Loads

Once the final TMDL report has been approved by TCEQ, the title will be updated to

AECOM

3: TMDL Adoption

for Indicator Bacteria in Fourteen of in the Lake Houston Watershed” to be

reflect the official title of the document.

E-mail received

and Approval Dates

consistent with TCEQ title.

2/15/2011
Revise text in “Segments in the TMDL” from 1008B to read 1008C to make
correction in segments listed.
13

Houston Sierra Club

Introduction, Table

Evelyn Merz

3

25

by letter dated

Method for Estimating Bacteria Loads (p. 25) – Why was only LDC analysis used for

Each TMDL report contains information, in the sections entitled "Linkage Analysis,"

the Houston Metropolitan and Lake Houston areas? The analysis for White Oak and

about why various estimation methods were used. The Houston Metropolitan and

Buffalo Bayous utilized LDC, BLEST and HSPF methodologies

Lake Houston area TMDLs' use of only LDC analysis is consistent with

2/15/2011

recommendations included in the 2009 document "Bacteria Total Maximum Daily
Load Task Force Final Report" ([Reference to
http://twri.tamu.edu/reports/2009/tr341.pdf]), commissioned by the TCEQ and
TSSWCB. In essence, we learned a lot from the Buffalo and Whiteoak bayous TMDL
project, which was done before the Houston Metropolitan and Lake Houston TMDL
projects.
Reference:
Jones, C. A., Wagner, K., Di Giovanni, G., Hauck, L., Mott, J., Rifai, H., et al. (2009).
Bacteria Total Maximum Daily Load Task Force. (K. Wythe, Ed.) Retrieved February
18, 2011, from Texas Water Resources Institute website:
http://twri.tamu.edu/reports/2009/tr341.pdf
No changes to the text will be made in response to this comment.

14

Maria Stone

Introduction, first

AECOM

bulleted item and

E-mail received

second paragraph

27

First bullet item and 2nd paragraph, replace "I-plan" with "I-Plan"

Will replace as suggested.

2/15/2011
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#

Organization

Reference

Page155

Comment

Response

15

Bayou Preservation

Introduction,

27

The Bayou Preservation Association (BPA) has been engaged in the discussion and

Comment noted.

Association

second paragraph

decision making of the various Total Maximum Daily Load (TMDLs) for bacteria that

Letter dated 2/14/2011

led to the current BIG I-Plan. BPA is a stakeholder in the BIG and an active

No changes to the text will be made in response to this comment.

participant in some of the Workgroups, particularly Stormwater and Research. The
BPA supports the consensus I-Plan issued as a draft for public comment on
December 8, 2010. BPA’s support is based principally on the inclusion of an adaptive
management approach as described on page 27 of the draft. We remain skeptical,
however, that the implementation activities, as currently listed, will achieve the
plan’s goal of reducing bacteria levels to contact recreational standards.
16

Galveston Bay

Introduction,

Foundation's Board of

second paragraph

27

On behalf of the Galveston Bay Foundation’s Board of Trustees and members, I am

Comment noted.

writing to provide comments on the Implementation Group (BIG) draft

Trustees

Implementation Plan (I-Plan). The Foundation is a member of the BIG Committee

Letter dated 2/14/2011

and acknowledges the difficult challenges in reducing bacteria concentrations in our

No changes to the text will be made in response to this comment.

Houston-Galveston region.
The Galveston Bay Foundation was founded in 1987 as a non-profit organization to
preserve, protect and enhance Galveston Bay and its tributaries for present users
and for posterity. Thus, we are supportive of the consensus I-Plan issued as a draft
for public comment on December 8, 2010. The Foundation’s support is based
principally on the inclusion of an adaptive management approach as described on
page 27 of the draft. We are not convinced, however, that the implementation
activities, as currently listed, will achieve the plan’s goal of reducing bacteria levels
to contact recreational standards.
17

Anonymous

Implementation

29

Most important strategies:

Comment noted.

Constant Contact

Strategy 1.0:

IA I concerning WWTF, bacterial monitoring especially increased enforcement and

Respondent 2/7/2011

Wastewater

unannounced inspections.

No changes to the text will be made in response to this comment.

Treatment Facilities
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#

Organization

Reference

Page155

Comment

Response

18

Bayou Preservation

Implementation

29

Nothing is being done to reduce nutrient discharges from wastewater treatment

Nutrients were discussed as a concern but were not identified as priorities at this

Association

Strategy 1.0:

facilities (WWTFs)

time. More monitoring and research is needed to determine the relationship

Letter dated 2/14/2011

Wastewater

between nutrients from WWTFs and instream bacteria levels.

Treatment Facilities
No changes to the text will be made in response to this comment.
The following shall be added as an additional topic for research under IA 10.4:
* Nutrients and other constituents: Waterways in the project area contain
constituents such as nutrients, fine particles, sediment, soil, and other solid
materials. Studies and research should examine how such constituents influence
instream bacteria levels.
19

Bayou Preservation

Implementation

29

Dissolved nutrients discharged from WWTFs, such as compounds containing

The following shall be added as an additional topic for research under IA 10.4:

Association

Strategy 1.0:

nitrogen, phosphorus and carbon, promote growth of bacteria. Efforts should be

Letter dated 2/14/2011

Wastewater

accelerated to reduce the concentrations of dissolved nutrients discharged from

* Nutrients and other constituents: Waterways in the project area contain

Treatment Facilities

WWTP as well as via stormwater.

constituents such as nutrients, fine particles, sediment, soil, and other solid
materials. Studies and research should examine how such constituents influence
instream bacteria levels.

20

Galveston Bay

Implementation

29

Nothing is being done to reduce nutrient discharges from wastewater treatment

The following shall be added as an additional topic for research under IA 10.4:

Foundation's Board of

Strategy 1.0:

Trustees

Wastewater

* Nutrients and other constituents: Waterways in the project area contain

Letter dated 2/14/2011

Treatment Facilities

constituents such as nutrients, fine particles, sediment, soil, and other solid

facilities (WWTFs)

materials. Studies and research should examine how such constituents influence
instream bacteria levels.
21

Houston Sierra Club

Implementation

29

Deadlines are set for Wastewater Treatment Facilities (WWTF) so that the effluent

Evelyn Merz

Strategy 1.0:

standards are revised when the permit comes up for renewal. All the permits are

by letter dated

Wastewater

expected to be renewed/revised within 5 years. Recommendations also call for

The BIG determined that the project area covered by this I-Plan would have the

2/15/2011

Treatment Facilities

increased inspections and water quality testing. However, two of the biggest

same boundaries as the four TMDL projects identified in the I-Plan. In anticipation of

th

WWTFs, the 69 Street and Sims Bayou WWTFs, are NOT included in the I-plan. If
th

The BIG encourages TCEQ to issue permits and permit renewals in a timely manner.

the initiation of future TMDL projects or expansions in and near the BIG project

sampling frequencies for the BIG project area are to increase, then the 69 Street

area, the BIG included provisions for incorporating new areas for which a TMDL is

and Sims Bayou facilities should follow the same guidelines. Enforcement and

adopted by TCEQ. See Implementation Activity 9.4.5: Expand the geographic scope

funding are not addressed

of the I-Plan as appropriate.
No changes to the text will be made in response to this comment.
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#

Organization

Reference

Page155

Comment

Response

22

Rodrigo Carreon, Fort

Implementation

29

I am concerned about discharges from wastewater treatment facilities, particularly

The BIG is also concerned about discharges from wastewater treatment facilities.

Bend County Citizen

Strategy 1.0:

from MUDs.

Please see Implementation Strategy 1.0: Wastewater Treatment Facilities.

Comment Meeting

Wastewater

1/31/11

Treatment Facilities

Sims Bayou Coalition

Implementation

23

No changes to the text will be made in response to this comment.
29

The largest facilities, in particular, must have permit renewals as required (every five

The BIG encourages TCEQ to issue permits and permit renewals in a timely manner.

th

(Evelyn Merz)

Strategy 1.0:

years). (The City of Houston’s Sims Bayou WWTF and 69 Street Plant were

Comment meeting

Wastewater

mentioned as examples of large facilities.)

1/31/2011

Treatment Facilities

The BIG determined that the project area covered by this I-Plan would have the
same boundaries as the four TMDL projects identified in the I-Plan. In anticipation of
the initiation of future TMDL projects or expansions in and near the BIG project
area, the BIG included provisions for incorporating new areas for which a TMDL is
adopted by TCEQ. See Implementation Activity 9.4.5: Expand the geographic scope
of the I-Plan as appropriate.
No changes to the text will be made in response to this comment.

24

Tom Ivy

Implementation

29

I am concerned that the WWTF permits are not always renewed every five year. If a

The BIG encourages TCEQ to issue permits and permit renewals in a timely manner.

Comment Meeting

Strategy 1.0:

2/7/2011

Wastewater

The BIG determined that the project area covered by this I-Plan would have the

Treatment Facilities

same boundaries as the four TMDL projects identified in the I-Plan. In anticipation of

permit has not been renewed in five years, it should be a priority.

the initiation of future TMDL projects or expansions in and near the BIG project
area, the BIG included provisions for incorporating new areas for which a TMDL is
adopted by TCEQ. See Implementation Activity 9.4.5: Expand the geographic scope
of the I-Plan as appropriate.
No changes to the text will be made in response to this comment.
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Organization
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Page155

Comment
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25

John Jacob

Implementation

29

Table 4 shows the number of domestic and industrial WWTFs, with many more

The BIG looks forward to the opportunity to review and analyze data pertaining to

Texas Coastal

Strategy 1.0:

smaller units than larger units, in terms of MGD. It may be instructive to look at the

bacteria levels in the effluent from wastewater treatment facilities, and will consider

Watershed Program

Wastewater

TOTAL flow from these WWTFs to perhaps get a better idea where the best bang for

how loading from WWTF may vary based on facility size.

E-mail dated

Treatment Facilities,

the buck might be in terms of addressing total loading. I redid Table 4 and derived

2/15/2011

Table 4

the total flows using the midpoint of each range. Clearly the 1 to less than 5 MGD

No changes to the text will be made in response to this comment.

range of plants has the highest potential for contributing the greatest loads, with
more than the combined flow of all the others ranges (using the midpoints of the
ranges). What kind of record do WWTFs in this range have? If there are few or no
bad actors here, this may not be a problem category. It wouldn’t take many bad
actors for this category to be a main contributor of bacterial loadings.
mid-point flow

#

Total MGD

% of flow

0.05

228

11

3%

0.25

127

32

9%

0.75

98

74

20%

2.5

76

190

52%

7.5

5

38

10%

10

2

20

5%

364
26

Harris County Flood

Implementation

29

We suggest including the date when bacteria limits began being imposed on new

The sentence shall be reworded for clarity to read: “In Texas, the level of bacteria

Control District

Strategy 1.0:

permits and renewal of permits.

loading from wastewater treatment facilities (WWTFs) is largely unknown because,

Email received 11/2010

Wastewater

until recently, their permits have not required them to test for bacteria, with the

Treatment Facilities,

exception….”

second paragraph
27

Davis Bonham

Implementation

30

There are concerns at MUDs regarding how to test for bacteria in effluent. Folks

Information regarding appropriate methods for sampling effluent from wastewater

Smith, Murdaugh,

Strategy 1.0:

want to follow the rules, but they don’t know how.

treatment facilities may be found in 40 CFR Part 136. Furthermore, licensed

Little & Bonham, L.L.P.

Wastewater

wastewater operators are required to have knowledge of appropriate laboratory

Comment Meeting

Treatment Facilities,

topics, including wastewater monitoring, sampling, testing, analysis,

1/27/2011

Activity 1.1

instrumentation, equipment, and techniques. Training classes are available through
a variety of media and by multiple providers. Furthermore, many operators hire
laboratories to collect the samples, and these labs should be adequately
knowledgeable regarding appropriate methodologies.
No changes to the text will be made in response to this comment.
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28

Anonymous

Implementation

32

New bacteria monitoring regulations, in 30 TAC § 319.9(b), allow for a reduction in

Model Permit Language: "A permittee that has at least twelve months of

(received by e-mail)

Strategy 1.0:

frequency of bacteria monitoring for permittees with at least twelve months of

uninterrupted compliance with its bacteria limit may notify the commission of its

Wastewater

uninterrupted compliance with its permit limit, as determined by data collected by

compliance and request a less frequent measurement schedule."

Treatment Facilities,

TCEQ and local governments.

Activity 1.1

Language shall be changed to reflect model permit language, as follows:
This statement is incorrect. If they monitor for 12 months and are in compliance
then TCEQ will reduce their frequency. (Rule: A permittee that has at least twelve

According to new bacteria monitoring regulations, in 30 TAC § 319.9(b), a permittee

months of uninterrupted compliance with its bacteria limit may notify the

that has at least twelve months of uninterrupted compliance with its bacteria limit

commission of its compliance and request a less frequent measurement schedule.)

may notify the commission of its compliance and request a less frequent
measurement schedule.

29

Houston Sierra Club

Implementation

Evelyn Merz

Strategy 1.0:

by letter dated

Wastewater

2/15/2011

Treatment Facilities,

33

Will the 63 MPN/100 mL geometric mean be phased in for streams other than

Yes. The I-Plan recommends that the limit be applied to all of the watersheds in the

Buffalo Bayou and White Oak?

BIG project area. Please see the final sentence of the second paragraph in
Implementation Activity 1.2: Impose stricter bacteria limits for WWTF effluent.

Activity 1.2
30

Harris County Flood

Implementation

Control District
Email received 11/2010

No changes to the text will be made in response to this comment.
33

This section reads as though the I-Plan requires stricter bacteria limits on WWTF,

The sentence shall be reworded for clarity as follows: “Therefore, for domestic

Strategy 1.0:

when in reality “the commission” or TCEQ has the real legal authority to impose

facilities releasing effluent into fresh water, the BIG resolves and recommends to

Wastewater

stricter bacteria limits (63 MPN/100 mL vs. 126 MPN/100 mL). We suggest

the TCEQ that bacteria limits in domestic WWTF permits….”

Treatment Facilities,

rewording “the BIG resolves that” to read, “the BIG supports the authority of TCEQ

Activity 1.2, second

to impose stricter bacteria limits in the BIG project area.”

paragraph
31

Sims Bayou Coalition

Implementation

34

I have concerns about TCEQ’s ability to enforce WWTF and other permits.

(Evelyn Merz)

Strategy 1.0:

Please see Implementation Activity 1.3: Increase compliance and enforcement by

Comment meeting

Wastewater

TCEQ.

1/31/2011

Treatment Facilities,
Activity 1.3

32

Greater Houston

Implementation

Builders Association
Letter dated 2/15/2011

The BIG is also concerned about TCEQ's ability to enforce WWTF and other permits.

No changes to the text will be made in response to this comment.
35

How are they going to pay to staff up to do inspections? Texas has a budget

The BIG shares concerns about budgetary constraints. The BIG hopes this plan will

Strategy 1.0:

problem. Will the cost of these inspections be transferred to the MUDs? Will these

help direct existing resources to this priority. Inspectors will not be restricted to

Wastewater

inspectors be restricted to plans?

plans.

Treatment Facilities,
Activity 1.3
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33

Jennifer Wheeler

Implementation

35

Add phrase so that sentence reads:

Change text to read:

Harris County Public

Strategy 1.0:

An alternative to hiring additional TCEQ employees would be to contract with local

An alternative to hiring additional TCEQ employees would be for TCEQ to consider

Health and

Wastewater

programs, as approved by the local program, and as is done by the TCEQ for its air

contracting with a local program, as is done for its air quality and waste

Environmental Services

Treatment Facilities,

quality and waste management programs.

management programs.

E-mail received

Activity 1.3.2, third

2/15/2011

sentence

Harris County Flood

Implementation

This section and Table 1 imply that WWTFs unable to meet their permit limit are

While the discussion regarding updates to plants does not specifically suggest

Control District

Strategy 1.0:

required to upgrade their facility when other options may include regionalization or

regionalization as an option, the text indicates that upgrades or repairs, as

Email received 11/2010

Wastewater

ceasing operation. We suggest adding “if there are no other viable alternatives” to

appropriate, will be the responsibility of each individual facility, and the language

Treatment Facilities,

clarify that upgrades are not the only option. The second sentence in this section

will not be changed.

Activity 1.5

would therefore read as follows: “Upgrades or repairs, as appropriate, will be the

34

35

responsibility of each individual facility in order to comply with individual permits if
there are no other viable alternatives.”
35

Comment meeting

Implementation

36

Should we be consolidating wastewater facilities? There seem to be a lot of them.

While the discussion regarding updates to plants does not specifically suggest

2/10/2011

Strategy 1.0:

regionalization as an option, the text indicates that upgrades or repairs, as

Wastewater

appropriate, will be the responsibility of each individual facility, and the language

Treatment Facilities,

will not be changed.

Activity 1.6
36

Greater Houston

Implementation

Builders Association

Strategy 1.0:

Letter dated 2/15/2011

Wastewater

36

Chronic poor performers are the only plants considered for regionalization. This is a

Comment noted.

good concept.
No changes to the text will be made in response to this comment.

Treatment Facilities,
Activity 1.6
37

Greater Houston

Implementation

36

What permits from TCEQ are required to allow on-site use of WW effluent.

Builders Association

Strategy 1.0:

Currently it is pretty much regulated out of possibility. Prior to recommending this,

Letter dated 2/15/2011

Wastewater

someone needs to review what permits need to be revised to allow this. This might

Treatment Facilities,

be an additional implementation task.

Comment noted. Information will be provided regarding the permitting process.
No changes to the text will be made in response to this comment.

Activity 1.7
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38

Anonymous

Implementation

37

The definition of subscriber system at the bottom of page 41 is not correct. A

Text in footnote 42 will be changed for the purpose of clarity to read:

(received by e-mail)

Strategy 2.0:

subscriber system is a sewer system that conveys flow to a WWTF and is not owned

A subscriber system is a sewer system that conveys flow to a WWTF that is owned by

Sanitary Sewer

by the WWTP permittee. If the permittee owns it it’s not a subscriber system. Also,

a separate entity.

Systems

the same operations company could operate the permittees collection system and
the subscriber systems.

39

Anonymous

Implementation

Constant Contact

Strategy 2.0:

Respondent 2/7/2011

Sanitary Sewer

37

Most important strategies:

Comment noted.

2.0 concerning SSO particularly better maintenance and power outage suggestions.
No changes to the text will be made in response to this comment.

Systems
40

41

42

43

Houston Sierra Club

Implementation

Evelyn Merz

37

If it’s estimated that there is an average of 77 overflows per month for a total

The I-Plan includes a requirement for the inclusion of UAMP in WWTF permits. See

Strategy 2.0:

monthly average of 700,000 gallons over the BIG study area, why is the emphasis on

IA 2.1.1: Require a UAMP Plan as part of wastewater permits.

by letter dated

Sanitary Sewer

“encouraging improvements” and “evaluating” the penalty structure. That is not an

2/15/2011

Systems

action plan

No changes to the text will be made in response to this comment.

Rodrigo Carreon, Fort

Implementation

Inflow and Infiltration (I&I) is a big problem in Arcola, causing upsets. Manholes are

Comment noted.

Bend County Citizen

Strategy 2.0:

Comment Meeting

Sanitary Sewer

1/31/11

Systems

Rodrigo Carreon, Fort

Implementation

Bend County Citizen

Strategy 2.0:

subscriber system), but Arcola only has the capacity now to serve schools, not

Comment Meeting

Sanitary Sewer

residential homes.

No changes to the text will be made in response to this comment.

1/31/11

Systems

Traceymarg,

Implementation

A terrible thing happened to my house on Friday, Jan. 21. Sewage backed up into my

Comment noted. See IA 2.1.1: Require a UAMP Plan as part of wastewater permits.

Chron.com commenter

Strategy 2.0:

home, ruining my bathroom floors, baseboards, and bedroom carpet. It was

1/25/2011

Sanitary Sewer

determined the line from my home was clear, the city's line was clogged. Guess

Systems

what? Since the city is at fault for the sewer backup, my homeowner's insurance

37

often in a ditch, so if there is an overflow, it goes right into the waterway.
No changes to the text will be made in response to this comment.

37

37

Fort Bend County MUD 141 wants to tap into the City of Arcola WWTF (as a

Comment noted.

No changes to the text will be made in response to this comment.

refuses to pay for the damages.
The city is also claiming they are not responsible for the damages even though they
failed to maintain clear sewer lines.
A law should be passed requiring cities to routinely inspect sewer lines and perform
necessary repairs to protect the tax paying, water/sewer bill paying citizens.
A city should also not be allowed to hide behind sovereign immunity if it has been
negligent in maintaining properly working sewer lines.
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44

Greater Houston

Implementation

38

This is parallel to an already required program related to asset ownership. Why

Local governments are required to develop an inventory of assets, including

Builders Association

Strategy 2.0:

repeat things in a different format? All MUD's and municipalities already have a

infrastructure, pursuant to GASB Statement 34. While such information might

Letter dated 2/15/2011

Sanitary Sewer

federal requirement to inventory all their assets. The reporting requirements need

overlap with the inventory needs of a UAMP, a UAMP will probably require more

Systems, Activity 2.1

to be kept in parallel to other regulated activities to avoid duplication issues.

detail specific to condition and maintenance requirements.
No changes to the text will be made in response to this comment.

45

46

Houston Sierra Club

Implementation

Evelyn Merz

Strategy 2.0:

by letter dated

Sanitary Sewer

2/15/2011

Systems, Activity 2.1

Greater Houston

Implementation

Builders Association
Letter dated 2/15/2011

38

The UAMP will be required eventually for all WWTFs, but what is the mechanism for

TCEQ retains all enforcement options related to requirements contained within a

verifying that the WWTF is following it or to revise the plan if it is not adequate?

TPDES permit.
No changes to the text will be made in response to this comment.

39

Using additional inspections as a hammer to get implementation of a UAMP will

The BIG intends that the periodic review process will identify any shortcomings and

Strategy 2.0:

require additional staffing that will have to be paid for. Given the amount of scrutiny

recommend improvements. See Implementation Activity 9.4: Assess Monitoring

Sanitary Sewer

that TCEQ already does, this Increased scrutiny is not likely to be an effective

Results and Modify I-Plan.

Systems, Activity

hammer.

2.1.1
47

No changes to the text will be made in response to this comment.

Greater Houston

Implementation

39

Add engineers to the training continuing education credits. Not sure when the board

Engineers will be added to the first sentence of 2.1.2, as follows:

Builders Association

Strategy 2.0:

Letter dated 2/15/2011

Sanitary Sewer

…shall offer a series of meetings geared toward local sanitary sewer operators,

Systems, Activity

owners, and engineers, providing…

is going to require precertification of credits, but there is rumbling that it is coming.

2.1.2
48

Greater Houston

Implementation

39

The existing building codes already have these as part of their requirements. City Of

Builders Association

Strategy 2.0:

Houston already has this enforcement. I believe that this item should be

Letter dated 2/15/2011

Sanitary Sewer

enforcement of the existing codes, not implementation of a revised code set.

Systems, Activity 2.2

Not all local governments have and enforce laws and regulations.
This implementation activity encourages local governmental entities to require
owners of sanitary sewer systems to determine the…. ….to facilitate the adoption of
appropriate legal mechanisms.

49

Jim Wolff

Implementation

Comment Meeting

Strategy 2.0:

1/18/2011

Sanitary Sewer

40

Natural gas-fueled diesel generators or diesel-fueled generators may be more

A sentence will be added that reads, “Conventional generators, whether fueled by

practical that some of the suggestions included in 2.3.

natural gas or diesel fuel, might also be appropriate.”

Systems, Activity
2.3, second
paragraph
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50

Houston Sierra Club

Implementation

41

What is the timetable for the statewide database for SSOs to be ready?

The BIG encourages TCEQ to facilitate the development and rollout of the statewide

Evelyn Merz

Strategy 2.0:

Communities should begin data entry as soon as the database is available, instead of

database.

by letter dated

Sanitary Sewer

waiting for broadband coverage in all rural areas.

2/15/2011

Systems, Activity 2.4

Greater Houston

Implementation

Builders Association

Strategy 2.0:

database. TCEQ does not currently have the budget. Where are they getting the

Letter dated 2/15/2011

Sanitary Sewer

funding?

No changes to the text will be made in response to this comment.

I am not sure why subscriber systems have a different set of rules than non-

Comment noted and will be shared with the TCEQ.

51

No changes to the text will be made in response to this comment.
41

These require someone to maintain, update, and ensure the sanctity of the

Comment noted and will be shared with the TCEQ.

Systems, Activity
2.4.1/2.4.2
52

Greater Houston

Implementation

Builders Association

Strategy 2.0:

Letter dated 2/15/2011

Sanitary Sewer

42

subscriber systems just because they are buying WWTP capacity.
No changes to the text will be made in response to this comment.

Systems, Activity
2.5.1
53

Greater Houston

Implementation

42

Model contracts are fine, but what encourages them into use. Look at the floodplain

Comment noted and will be shared with the TCEQ.

Builders Association

Strategy 2.0:

ordinances as an example of how model contracts are implemented. Basically

Letter dated 2/15/2011

Sanitary Sewer

everyone makes it their own.

No changes to the text will be made in response to this comment.

Current penalties are pretty high. Enforcement is not. The codes need to be

The stakeholders found that TCEQ's penalty structure for chronic violators does not

Systems, Activity
2.5.2
54

Greater Houston

Implementation

42

Builders Association

Strategy 2.0:

adjusted so that the TCEQ has the ability to issue citations for values less than

serve as a deterrent to future violations. At the same time, stakeholders were

Letter dated 2/15/2011

Sanitary Sewer

$20,000. Local governments with stormwater quality permits should be encouraged

concerned that normally compliant facilities should not be over-penalized for rare or

Systems, Activity 2.6

to develop and use their own enforcement powers. Under no case do we want EPA

one-time violations. Thus, the focus of this activity is on repeat violations.

to be doing inspections if possible.
The BIG encourages local governments with stormwater quality permits to use their
existing enforcement powers.
No changes to the text will be made in response to this comment.
55

Maria Stone

Implementation

AECOM

Strategy 3.0: On-site

E-mail received

Sewage Facility

43

Revise Section title to “Implementation Strategy 3.0: On-site Sewage Facilities

Title will be changed as indicated here and throughout document.

(OSSFs)” for consistency with other sections.

2/15/2011
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56

Houston Sierra Club

Implementation

43

The OSSF map in Figure 4 is useful in understanding the size of the problem.

The BIG concurs that periodic inspections might be valuable. The I-Plan

Evelyn Merz

Strategy 3.0: On-

Remedying failing septic systems requires more than a one-time permit fee when

recommends, in IA 3.2.3, that inspections be facilitated by providing training to real

by letter dated

Site Sewage

the system is installed. This could be in the form of an inspection when the property

estate professionals. Furthermore, in IA 3.3.3, the BIG recommends a biennial

2/15/2011

Facilities

is transferred or a periodic permit renewal coupled with an inspection.

review of legislation, rules, policies, and guidance pertaining to OSSFs. In such a
forum, stakeholders could consider changes through legislation to allow for periodic
inspections.
No changes to the text will be made in response to this comment.

57

John Burlingame

Implementation

43

I think that OSSF inspections should be conducted at least whenever property

The BIG concurs that periodic inspections might be valuable. The I-Plan

Comment Meeting

Strategy 3.0: On-

changes hands, if not more often.

recommends, in IA 3.2.3, that inspections be facilitated by providing training to real

1/31/2011

Site Sewage

estate professionals. Furthermore, in IA 3.3.3, the BIG recommends a biennial

Facilities

review of legislation, rules, policies, and guidance pertaining to OSSFs. In such a
forum, stakeholders could consider changes through legislation to allow for periodic
inspections.
No changes to the text will be made in response to this comment.

58

John Jacob

Implementation

Texas Coastal

Strategy 3.0: On-

tables is almost guaranteed to be failing at some point during the year. Given that

Watershed Program

Site Sewage

most of the soils in the BIG area have Class IV textures within 4 feet, and that high

E-mail dated

Facilities

perched water tables occur in most soils in the BIG area, we might deduce that most

2/15/2011

43

Any OSSF installed prior to 1997 on clayey (Class IV) soils or soils with high water

Comment noted and will be communicated to the TCEQ.
No changes to the text will be made in response to this comment.

pre-1997 OSSFs in the BIG area fail at one time or another in most years.
Most counties in the area did not immediately begin requiring engineered OSSFs on
problem soils. Harris County was probably in the lead in this area, but some counties
in the area did not require appropriate engineered systems until quite recently.
There may thus be significantly more failing OSSFs than are recognized in the BIG
report.
P46: There is no reference to mandatory maintenance contracts for engineered
systems, particularly aerobic spray systems. Some counties in the BIG area do
require these, but perhaps not all. Requiring these kinds of contracts should be an
implementation activity for those counties that do not require such contracts.
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59

Rodrigo Carreon, Fort

Implementation

43

Our community has small lots (50x100) and OSSF and wells. The new OSSF seem to

Comment noted.

Bend County Citizen

Strategy 3.0: On-

be working. The wells had smelly, yellow water, but the community has begun

Comment Meeting

Site Sewage

getting water from a Fort Bend Fresh Water Supply District #1 next to Arcola. The

1/31/11

Facilities

community is looking to have Arcola annex the district so that wastewater and

No changes to the text will be made in response to this comment.

drinking water treatment and delivery can be combined.
60

61

Rodrigo Carreon, Fort

Implementation

43

For the purpose of irrigation, would like to have actual OSSF equipment retained

Comment noted.

Bend County Citizen

Strategy 3.0: On-

Comment Meeting

Site Sewage

1/31/11

Facilities

Sims Bayou Coalition

Implementation

(Evelyn Merz)

Strategy 3.0: On-

recommends, in IA 3.2.3, that inspections be facilitated by providing training to real

Comment meeting

Site Sewage

estate professionals. Furthermore, in IA 3.3.3, the BIG recommends a biennial

1/31/2011

Facilities

review of legislation, rules, policies, and guidance pertaining to OSSFs. In such a

after connection to sanitary sewer system.
No changes to the text will be made in response to this comment.

43

Would like to see OSSF permit renewals upon transfer of property.

The BIG concurs that periodic inspections might be valuable. The I-Plan

forum, stakeholders could consider changes through legislation to allow for periodic
inspections.
No changes to the text will be made in response to this comment.
62

63

Jennifer Wheeler

Implementation

45

Harris County Public

Strategy 3.0: On-

Local governments or other agencies will seek to address failing systems in target

Health and

Site Sewage

areas with appropriate actions which may include enforcement, owner education,

Environmental Services

Facilities, Activity

repair, replacement, connection to municipal treatment works, and public education.

E-mail received

3.1.3, first and

Local governments and H‐GAC shall seek to secure funding to address failing OSSFs,

2/15/2011

second sentences

particularly in target areas.

Greater Houston

Implementation

Builders Association
Letter dated 2/15/2011

46

Add phrases so that sentences read:

Phrases will be added as suggested.

Is this stuff not covered in the annual permit inspection? This is a big burden to

There is no annual permit inspection. For aerobic systems, owners or maintenance

Strategy 3.0: On-

homeowners. What happens if they cannot demonstrate with maintenance logs

providers are required to maintain appropriate information.

Site Sewage

what was maintained?

Facilities, Activity

The BIG encourages homeowners to be more invested in the maintenance of their

3.2

facilities and the impact of their failure on regional water quality.
No changes to the text will be made in response to this comment.
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64

Rodrigo Carreon, Fort

Implementation

47

Regarding Chapter 285 as it pertains to OSSF—can we require that gray water be

In IA 3.3.3, the BIG recommends a biennial review of legislation, rules, policies, and

Bend County Citizen

Strategy 3.0: On-

separated and directed to stormwater systems? That way, we can reduce the

guidance pertaining to OSSFs. In such a forum, stakeholders could consider changes

Comment Meeting

Site Sewage

amount of water going to wastewater treatment facilities, and reduce I&I. I would

through legislation.

1/31/11

Facilities, Activity

like to know how to be involved in review of Chapter 285, especially how it pertains

3.3.3: Biennial

to gray water.

Note: Graywater should not be directed to stormwater systems but should be

Review, General

retained on site for irrigation.
No changes to the text will be made in response to this comment.

65

Bayou Preservation

Implementation

Association
Letter dated 2/14/2011

49

Trash washed into our bayous through the storm drainage system also promotes

The BIG intends that the monitoring and periodic review process will identify any

Strategy 4.0:

bacteria growth by impeding sunlight penetration that would otherwise control

shortcomings and recommend improvements. See IA 9.4. In addition,

Stormwater and

some bacterial and the trash becomes a substrate for bacterial growth and biofilms.

Implementation Strategy 10.0: Research, is intended to resolve some of the

Land Development

Pipes connecting stormwater inlets to the outfalls are unimpeded and litter and

questions regarding these issues.

solid waste dumping pass through this conveyance. If we had significantly less
improperly managed solid waste, this would not matter. We concede that current

No changes to the text will be made in response to this comment.

data is insufficient to mandate modifying standard stormwater outfall details. This
does not justify continuing to construct drainage conveyance that perpetuates this
problem.
66

Anonymous

Implementation

Constant Contact
Respondent 2/7/2011

49

Missing?

The BIG intends that the monitoring and periodic review process will identify any

Strategy 4.0:

IA 4 for stormwater is too tepid, lacks urgency and entirely too long a time line.

shortcomings and recommend improvements. See IA 9.4. In addition,

Stormwater and

Recognize that knowledge is incomplete but this is not going to fix that. Glad it

Implementation Strategy 10.0: Research, is intended to resolve some of the

Land Development

made it into the research IA but again no urgency, no commitment, no one in

questions regarding these issues.

charge. 25 years way too long a time frame.
No changes to the text will be made in response to this comment.
67

Anonymous

Implementation

Constant Contact

Strategy 4.0:

Respondent 2/7/2011

Stormwater and

49

What is the strategy that faces the most obstacles?

Comment noted.

IA 4 Stormwater and land development.
No changes to the text will be made in response to this comment.

Land Development
68

Anonymous/ Constant

Implementation

Contact Respondent

Strategy 4.0:

2/15/2011

Stormwater and

49

What is the strategy that faces the most obstacles?

Comment noted.

IA 4 Stormwater and land development.
No changes to the text will be made in response to this comment.

Land Development
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69

South Montgomery

Implementation

49

Right now, we are only testing stormwater for ammonia, benzene, soap, and

Comment noted.

County Stormwater

Strategy 4.0:

Coalition

Stormwater and

Comment Meeting

Land Development

chlorine. Not really sure how bacteria will play into testing stormwater.
No changes to the text will be made in response to this comment.

1/27/2011
70

South Montgomery

Implementation

49

Pertaining to the MS4 requirement for education, they are working with the

Comment noted.

County Stormwater

Strategy 4.0:

Montgomery County Spring Creek Greenway Nature Center to provide grants for

Coalition

Stormwater and

school busses. The education requirements for the permits are really ramping up.

No changes to the text will be made in response to this comment.

Comment Meeting

Land Development

How do you think MS4 Phase II permitted areas will expand?

The designation of areas covered by MS4 permits are determined by census data.

1/27/2011
71

South Montgomery

Implementation

County Stormwater

Strategy 4.0:

Coalition

Stormwater and

Comment Meeting

Land Development

49

The census provides the following information:
"While the Census Bureau seeks input and comments on the criteria for delineating

1/27/2011

urban areas, the delineation process is carried out solely by the Census Bureau. We
define urban areas for statistical purposes only-- for purposes of tabulating and
presenting statistical data for individual urban areas and the urban and rural
components of the population, housing, and land area of the nation, states, and
other geographic areas. Although we are cognizant of other agencies' particular uses
of our urban areas or urban/rural classification for implementing programs, we do
not take those uses into account when delineating urban areas. This has been the
case since the Census Bureau first began identifying urban areas in 1910 and
urbanized areas in 1950. So, to be clear, we have no plans to release an app for
delineating urban areas. "
The BIG does not know how TCEQ might change their use of census data based on
the changes that the Census makes.
The new delineation of UAs is scheduled to out in October 2012:
http://www.census.gov/population/www/cen2010/glance/
Also:
http://www.census.gov/geo/www/ua/2010urbanruralclass.html
No changes to the text will be made in response to this comment.
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72

South Montgomery

Implementation

49

We have concerns about fertilizer and algae growth in waterways. We would like to

Coincidentally, H-GAC is hosting a workshop on landscaping to prevent non-point

County Stormwater

Strategy 4.0:

know more about selecting and applying fertilizer to prevent algae growth.

source pollution in March 2011: http://www.h-

Coalition

Stormwater and

Comment Meeting

Land Development

gac.com/community/water/cwi/default.aspx.

1/27/2011

A variety of existing resources are available regarding appropriate uses of fertilizer,
including the labels on fertilizer packaging.
Additional resources should be made available through I 4.2: Model best practices.
No changes to the text will be made in response to this comment.

73

South Montgomery

Implementation

County Stormwater

Strategy 4.0:

Coalition

Stormwater and

Comment Meeting

Land Development

49

Would like to know more about how to retrofit a dry-bottom detention basin to

Coincidentally, H-GAC is hosting a workshop on landscaping to prevent non-point

improve water quality.

source pollution in March 2011: http://www.hgac.com/community/water/cwi/default.aspx.

1/27/2011

A variety of existing resources are available regarding appropriate uses of fertilizer,
including the labels on fertilizer packaging.
Additional resources should be made available through IA 4.2: Model best practices.
No changes to the text will be made in response to this comment.

74

Houston Sierra Club

Implementation

Evelyn Merz

Strategy 4.0:

by letter dated

Stormwater and

2/15/2011

Land Development,

50

In Figure 5, the map of the MS4 areas, Phase 1 and Phase 2 Communities should be

Figure 5 does differentiate between Phase 1 and Phase 2 communities. See also

defined.

Appendix G: MS4 Permits in the Thirteen-County Region.
No changes to the text will be made in response to this comment.

Figure 5
75

Maria Stone

Implementation

AECOM

Strategy 4.0:

E-mail received

Stormwater and

2/15/2011

Land Development
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76

Maria Stone

Implementation

51

Correct capitalization:

Text will be changed as recommended.

AECOM

Strategy 4.0:

E-mail received

Stormwater and

2/15/2011

Land Development,

"reduction" rather than "Reduction"

first bulleted item
77

Maria Stone

Implementation

AECOM

Strategy 4.0:

E-mail received

Stormwater and

2/15/2011

Land Development,

51

First sentence: Figure 3 should be corrected to Figure 5.

Text will be changed as recommended.

51

Include “where practicable” on the end of the bullet “How to incorporate bacteria

The words “where practicable” will be added as recommended.

first sentence
78

Harris County Flood

Implementation

Control District

Strategy 4.0:

reduction elements into flood control features” to maintain consistency with our

Email received 11/2010

Stormwater and

MS4 permit.

Land Development,
Activity 4.1
79

Greater Houston

Implementation

52

"stakeholders shall consider mandatory expansion of stormwater quality permits" If

Builders Association

Strategy 4.0:

permit requirements are being met, the requirement to have government

Letter dated 2/15/2011

Stormwater and

mandated local government programs in place is just extra unfunded mandates. We

Land Development,

oppose any mandatory expansion of governmental requirements.

Comment noted.
No changes to the text will be made in response to this comment.

Activity 4.3
80

81

Harris County Flood

Implementation

Control District
Email received 11/2010

The appropriate terminology for TPDES MS4-permitted programs is Storm Water

The changes will be made as recommended throughout the document, without the

Strategy 4.0:

Management Programs (SWMP) and not storm water quality programs. All

capitalization. This includes the table of contents.

Stormwater and

references to “storm water quality programs,” including the section title, should be

Land Development,

revised to “Storm Water Management Programs” to maintain consistency with the

Activity 4.3

NPDES and TPDES programs.

Houston Sierra Club

Implementation

Evelyn Merz

52

52

If stormwater quality programs are not adequate, why should improvement be

The BIG intends that the monitoring and periodic review process will identify any

Strategy 4.0:

voluntary? It does not make sense to wait five years for voluntary action and then

shortcomings and recommend improvements. See IA 9.4: Assess monitoring results

by letter dated

Stormwater and

the stakeholders “shall consider” acting. Per the draft, the H-GAC will evaluate

and modify I-Plan. The BIG hopes that immediate improvements will be realized in

2/15/2011

Land Development,

communities “providing sufficient resources are available.” This is not a plan to

some areas as a result of implementation.

Activity 4.3

improve water quality. The TCEQ has a responsibility to protect water quality.
No changes to the text will be made in response to this comment.
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82

Greater Houston

Implementation

52

How much of the program area is not already covered by an MS4 with a stormwater

See Figure 5. For clarity, color of phase II communities will be changed in Figure 5.

Builders Association

Strategy 4.0:

permit? A list and a map should be put together showing the existing permit

Letter dated 2/15/2011

Stormwater and

holders, and their area of authority. I think that it will be found that most of the

Appendix G will be modified in indicate which permitted communities are within the

Land Development,

developed areas regulated by these permits already are covered under SWQ

BIG project area.

Activity 4.3.2

permits. This is again an expansion of government that will not provide much gain
but require a huge amount of regulatory overview.

83

Greater Houston

Implementation

Builders Association

Strategy 4.0:

Letter dated 2/15/2011

Stormwater and

54

Is this not another continuing education program? Why duplicate program

The BIG intends that this program is additive rather than duplicative, and may be

elements?

more effective for some communities within the BIG project area than for others.

Land Development,

No changes to the text will be made in response to this comment.

Activity 4.5
84

Greater Houston

Implementation

Builders Association

Strategy 4.0:

Letter dated 2/15/2011

Stormwater and

54

We need more research on the amount of bacteria in stormwater discharge as

The BIG concurs. Please see Implementation Strategies 9.0 and 10.0.

compared to the increase caused by non-point sources.
No changes to the text will be made in response to this comment.

Land Development,
Activity 4.6
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85

Houston Sierra Club

Implementation

54

It is not clear why BIG and TCEQ would aim to interpret policies so that developers

Through the financial mechanisms available to special purpose districts such as MUDs,

Evelyn Merz

Strategy 4.0:

would be reimbursed for implementing storm water quality features, which ought

districts are able to issue bonds to pay for required infrastructure such as water and sewer

by letter dated

Stormwater and

to be a part of standard practice to reduce bacterial loading.

lines, water and sewer treatment facilities, and storm sewer lines, drainage and detention

2/15/2011

Land Development,

facilities. In many cases, a district will contract with a developer of land within the district
such that the developer will construction this infrastructure and the district will later

Activity 4.6

purchase (or “reimburse”) the infrastructure from the developer with proceeds from a
district bond issue. Before a district may issue bonds, however, TCEQ must evaluate the
economic and engineering feasibility of the proposed bond issue and the infrastructure
projects to be funded.
As part of TCEQ’s review of the engineering feasibility of a proposed district bond issue,
TCEQ has not been interpreting its rules in a manner that would allow the district to pay for
certain water quality features (e.g., wet-bottomed detention ponds) that it may construct, or
that a developer may construct on behalf of the district. Instead, TCEQ has considered many
water quality features to be part of an amenity and not subject to reimbursement as a water
quality feature. Because of this, districts have fewer options for funding water quality
features and, as a result, both districts and developers may be less likely to incorporate
water quality features as part of development. The BIG hopes that, if TCEQ approves the use
of district bond proceeds for funding a more expanded list of water quality features in
developments, then more districts and developers would include such features in
development. No changes to the text will be made in response to this comment.

86

Greater Houston

Implementation

Builders Association

Strategy 5.0

55

That stormwater construction sites with adequately protected sanitary facilities

The concern is not with 'adequately protected' sanitary facilities.

cause increased bacteria is all speculation. The existing regulations under

Letter dated 2/15/2011

TXR150000 already address this. Remove this item from the recommendations.

Comment noted.
No changes to the text will be made in response to this comment.

87

South Montgomery

Implementation

55

County Stormwater

Strategy 5.0:

from Harris County seem to understand stormwater requirements (even if they

Coalition

Construction

don’t like it), but the folks who don’t work in Harris County often do not understand

Comment Meeting

Enforcement of SWPPPs is difficult. The folks (developers and construction workers)

Comment noted.
No changes to the text will be made in response to this comment.

or are not aware of requirements.

1/27/2011
88

Tom Ivy

Implementation

Comment Meeting

Strategy 5.0:

2/7/2011

Construction

55

I would like to see rewards for contractors doing a good job with construction (e.g.,

The concept is incorporated into IA 4.4: Promote recognition programs for

the contractors at Piney Point Elementary).

developments that voluntarily incorporate bacteria reduction measures.
No changes to the text will be made in response to this comment.
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89

Greater Houston

Implementation

55

"quality" in the title should be "pollution prevention"

The TCEQ Construction General Permit, a stormwater quality permit, requires the

Builders Association

Strategy 5.0:

development of Stormwater Pollution Prevention Plans for certain construction

Letter dated 2/15/2011

Construction,

sites.

Activity 5.1
No changes to the title will be made in response to this comment.
90

Greater Houston

Implementation

Builders Association

Strategy 5.0:

Letter dated 2/15/2011

Construction,

55

Please provide the references that connect turbidity to bacteria. If there is no

The stakeholders believe at this point a potential relationship between turbidity and

defensible support for a relationship, remove the references to turbidity.

bacteria levels may exist. Future monitoring and research will either prove or
disprove this hypothesis.

Activity 5.1
No changes to the text will be made in response to this comment.
91

Greater Houston

Implementation

Builders Association

Strategy 5.0:

Letter dated 2/15/2011

Construction,

55

Both HC & COH have enforcement activities under construction permits. Let’s try to

Comment noted.

keep inspections as local as possible for cost and enforcement consistencies.
No changes to the text will be made in response to this comment.

Activity 5.1
92

Houston Sierra Club

Implementation

Evelyn Merz

55

It is true that enforcement of construction site regulations is the issue, but the BIG

MS4 permittees are required to have a construction inspection and enforcement

Strategy 5.0:

recommendation should be that local government should develop and inspection

program. In some instances, enforcement of existing construction requirements

by letter dated

Construction,

program – not “evaluate” the need to do so.

might benefit from additional resources. This activity recommends evaluating the

2/15/2011

Activity 5.1

possible need for additional resources and subsequent action as appropriate.
No changes to the text will be made in response to this comment.

93

Harris County Flood

Implementation

Control District
Email received 11/2010

55

The second to last sentence referencing turbidity limits being added to CGPs is no

The fourth sentence shall be changed to read, “As of February 1, 2010, EPA

Strategy 5.0:

longer accurate since EPA has issued a stay to reconsider the numeric limits.

proposed to add turbidity limits to construction general permits at the time of their

Construction,

http://water.epa.gov/scitech/wastetech/guide/construction/index.cfm We suggest

renewal. However, EPA’s action is stayed as of this publication.”

Activity 5.1, fourth

deleting this sentence or updating it to reflect this recent change.

sentence
94

Harris County Flood

Implementation

Control District

Strategy 5.0:

Email received 11/2010

Construction, first

55

In the opening sentence, what is the difference between “new structures and

The opening sentence shall be modified to read, “The rapid population growth in

infrastructure?” We suggest changing to “new and expanded infrastructure.”

the BIG project area has created a demand for new structures and expanded
infrastructure.”

sentence
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95

Harris County Flood

Implementation

55

Does data exist to support the conclusion that construction runoff is a source of

The third sentence shall be modified to read, "...they can contribute sediments and

Control District

Strategy 5.0:

nutrients? If so, this should be referenced. If not, we suggest deleting the last

nutrients..."

Email received 11/2010

Construction, third

sentence and reference to “nutrients” in the third sentence.

and final sentences

For the purpose of brevity and clarity, the final three sentences in the first
paragraph will be replaced with the following:
Runoff from construction sites may also contain constituents, such as nutrients,
soils, fine particles, and other solid material, that could potentially influence in
stream bacteria levels.
While not explicitly identified in this comment, the relationship between nutrients
and instream bacteria levels seem to be at issue. To address this question, the
following shall be added as an additional topic for research under IA 10.4:
* Nutrients and other constituents: Waterways in the project area contain
constituents such as nutrients, fine particles, sediment, soil, and other solid
materials. Studies and research should examine how such constituents influence
instream bacteria levels.

96

Greater Houston

Implementation

Builders Association

Strategy 5.0:

Letter dated 2/15/2011

Construction,

56

Use local inspectors if possible.

Comment noted.
No changes to the text will be made in response to this comment.

Activity 5.1.1
97

Greater Houston

Implementation

Builders Association

Strategy 5.0:

Letter dated 2/15/2011

Construction,

56

TCEQ is too limited in their corrective abilities. Only real power is big fine. Need to

Comment noted and will be shared with the TCEQ.

change this.
No changes to the text will be made in response to this comment.

Activity 5.1.1
98

Greater Houston

Implementation

Builders Association

Strategy 5.0:

Letter dated 2/15/2011

Construction,

57

May want to develop a voluntary certification program for responsible parties who

The following sentence shall be added to the end of IA 5.1.3: “These educational

do the inspections. 8 hours every 2 years (make those people responsible).

activities should be developed in such a way that they could be incorporated into a
voluntary certification program.”

Activity 5.1.3
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99

South Montgomery

Implementation

58

I see that people are dumping 55-gallon drums in the middle of the night. Same for

Comment noted.

County Stormwater

Strategy 6.0: Illicit

Coalition

Discharges and

Comment Meeting

Dumping

tires, lawnmowers…
No changes to the text will be made in response to this comment.

1/27/2011
100

Tom Ivy

Implementation

Comment Meeting

Strategy 6.0: Illicit

2/7/2011

Discharges and

58

It is important to walk the channels and identify problems.

Comment noted.
No changes to the text will be made in response to this comment.

Dumping, Activity
6.1
101

Jennifer Wheeler

Implementation

58

Add phrase so that sentence reads:

Text will be changed as recommended.

Harris County Public

Strategy 6.0: Illicit

Jurisdictions shall devise and implement a program, as they deem practicable, to

Health and

Discharges and

detect and eliminate illicit discharges that assist them in identifying sources for

Environmental Services

Dumping, Activity

further enforcement action.

E-mail received

6.1, first sentence

2/15/2011
102

103

Jennifer Wheeler

Implementation

59

Harris County Public

Strategy 6.0: Illicit

Next, the program will seek to eliminate illicit discharges to the extent allowable

Health and

Discharges and

under state and local law and as resources allow.

Environmental Services

Dumping, Activity

E-mail received

6.1, third paragraph,

2/15/2011

first sentence

Jennifer Wheeler

Implementation

Harris County Public

Strategy 6.0: Illicit

Under this implementation activity, individual communities will seek to control

Health and

Discharges and

bacteria control will occur through the development of monitoring and control

Environmental Services

Dumping, Activity

programs by individual communities and/or by a pilot program to monitor waste

E-mail received

6.3, third sentence

hauler fleets, as the communities deem practicable.

60

Add phrase so that sentence reads:

Text will be changed as recommended.

Modify so that the sentence reads:

Comment noted.
No changes to the text will be made in response to this comment.

2/15/2011
Instead of:
Under this implementation activity, bacteria control will occur through the
development of monitoring and control programs by individual communities and by
a pilot program to monitor waste hauler fleets.
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104

Greater Houston

Implementation

60

Caught illicit dischargers need to have their trucks confiscated as evidence until their

Comment noted.

Builders Association

Strategy 6.0: Illicit

day in court. This would eliminate a lot of problems. Publish the enforcement

Letter dated 2/15/2011

Discharges and

information.

No changes to the text will be made in response to this comment.

Add phrase so that the sentence reads:

Phrase will be added as suggested.

Dumping, Activity
6.3.1
105

106

Jennifer Wheeler

Implementation

60

Harris County Public

Strategy 6.0: Illicit

Jurisdictions will, according to their needs and as practicable, create or update a

Health and

Discharges and

program designed to monitor and control waste hauler activities.

Environmental Services

Dumping, Activity

E-mail received

6.3.1, second

2/15/2011

sentence

Comment meeting

Implementation

2/10/2011

62

Runoff from agricultural sources should have more attention. The rancher

Yes, there are regulatory measures available, and the BIG recommends enforcement

Strategy 7.0:

downstream is screaming the loudest. Aren’t there regulatory measures that can be

of these existing measures as appropriate. See activity 7.1: Promote increased

Agriculture and

enforced against agriculture? The plan passes the buck to voluntary activities.

participation in existing programs for erosion control, nutrient reduction, and

Animal Sources

livestock management.
No changes to the text will be made in response to this comment.

107

Greater Houston

Implementation

Builders Association
Letter dated 2/15/2011

62

Why are they worried? The population statistics indicate 1 cow per 50 ac in Clear

The workgroup felt that voluntary measures to address land conservation and water

Strategy 7.0:

Creek, and 1 per 10 ac in Lake Houston areas. It would be prudent to develop some

protection were more appropriate in agricultural settings.

Agriculture and

green space requirements around waters of Texas, and fencing setbacks so that

Animal Sources

cattle and chickens cannot directly foul the waters, but more than that is spending a

No changes to the text will be made in response to this comment.

lot of money to solve a small problem.
(Clarification from GHBA: "The question of applicability is specific for agricultural
activities, especially with respect to livestock and plowing.")
108

Greater Houston

Implementation

Builders Association
Letter dated 2/15/2011

62

Wildlife management of only hogs. Hogs make a nasty mess of everything they

The workgroup felt that feral hogs were of particular concern not only because of

Strategy 7.0:

touch, but do they cause more bacteria than the thousands of geese, ducks and

the documented bacteria loading attributed to feral hogs, but also because they are

Agriculture and

deer?

a non-native, invasive, nuisance species. A growing number of resources are

Animal Sources

available to help address feral hogs.
No changes to the text will be made in response to this comment.
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109

Greater Houston

Implementation

64

The agency list does not indicate who is responsible for regulating wildlife? Texas

Additional sentences will be added that reads, “Additional agencies may be able to

Builders Association

Strategy 7.0:

Fish and Wildlife should probably be listed.

facilitate voluntary actions pertaining to wildlife and property management

Letter dated 2/15/2011

Agriculture and

activities. Agencies include Texas Parks and Wildlife Department, the U.S. Fish and

Animal Sources

Wildlife Service, wildlife management associations and co-ops, and other
entities.[footnote to read "The Private Landowner Network maintains a
comprehensive list of resources available to private landowners at
http://www.privatelandownernetwork.org/grantprograms/.]”

110

Comment meeting

Implementation

66

Feral hogs are overemphasized in the plan; they are a red herring.

The workgroup felt that feral hogs were of particular concern not only because of

2/10/2011

Strategy 7.0:

the documented bacteria loading attributed to feral hogs, but also because they are

Agriculture and

a non-native, invasive, nuisance species. A growing number of resources are

Animal Sources,

available to help address feral hogs.

Activity 7.2
No changes to the text will be made in response to this comment.
111

Greater Houston

Implementation

66

See previous notes on page 62. Wildlife management needs to include all wildlife.

Additional sentences will be added that read, “Additional agencies may be able to

Builders Association

Strategy 7.0:

facilitate voluntary actions pertaining to wildlife and property management

Letter dated 2/15/2011

Agriculture and

activities. Agencies include Texas Parks and Wildlife Department, the U.S. Fish and

Animal Sources,

Wildlife Service, wildlife management associations and co-ops, and other

Activity 7.2

entities.[footnote to read "The Private Landowner Network maintains a
comprehensive list of resources available to private landowners at
http://www.privatelandownernetwork.org/grantprograms/.]”

112

Bettie Moss

Implementation

League City resident

Strategy 8.0:

Phone Conversation

Residential

67

Once we pick up after our dog, what do we do with it? If we put it in the garbage, it

One could flush the waste, throw it in the garbage, or compost it, depending on the

just goes to a landfill. What happens to it then?

situation. Landfills are designed to accommodate such waste and are usually lined to
prevent seepage.

2/7/2011
No changes to the text will be made in response to this comment.
113

Bettie Moss

Implementation

67

Agrees that fertilizer should not be applied at rates greater than those specified in

Comment noted.

League City resident

Strategy 8.0:

the instructions for the fertilizer. Fertilizer can often be used less frequently than

Phone Conversation

Residential

that.

No changes to the text will be made in response to this comment.

I hadn’t thought about the number of pets that might be contributing to water

Comment noted.

2/7/2011
114

Comment meeting

Implementation

2/10/2011

Strategy 8.0:

67

quality problems.

Residential

Approved by the BIG on October 16, 2012
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115

Comment meeting

Implementation

67

People don’t value the waterways, or recognize that they are something worth

The BIG shares concerns that people don't understand the value of our waterways.

2/10/2011

Strategy 8.0:

saving. We need to help people understand the value of our waterways. The

Please see Implementation Strategy 8.0: Residential, which recommends public

Residential

majority of public opinion is that the waterways are only for drainage.

education efforts addressing why waterways are important to the region.
No changes to the text will be made in response to this comment.

116

Comment meeting

Implementation

2/10/2011

Strategy 8.0:

67

Animals in residential areas may be a problem.

Comment noted.

Residential
117

Greater Houston

Implementation

Builders Association

Strategy 8.0:

Letter dated 2/15/2011

Residential

No changes to the text will be made in response to this comment.
67

Note 2 about nutrients needs to be removed. Provide a reference to how nutrient

On page 67, the second bullet shall be removed and the two remaining bullets in the

level and bacteria harmful to humans are linked scientifically.

list shall be rewritten in a sentence as follows:
"Residential contributions to bacteria loading in waterways include bacteria
discharging from a residential site either during runoff events or directly and fats,
oil, and grease clogging sanitary sewer lines and resulting in overflows." This
should become the first sentence of the following paragraph.
The second sentence of the second paragraph shall be changed to read, "...lawn
care practices may enhance...."
The following shall be added as an additional topic for research under IA 10.4:
* Nutrients and other constituents: Waterways in the project area contain
constituents such as nutrients, fine particles, sediment, soil, and other solid
materials. Studies and research should examine how such constituents influence
instream bacteria levels.

118

Greater Houston

Implementation

Builders Association

Strategy 8.0:

Letter dated 2/15/2011

Residential

Approved by the BIG on October 16, 2012
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"FOG"…Do not use acronym.

See Table of Acronyms and Abbreviations.
No changes to the text will be made in response to this comment.
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119

John Jacob

Implementation

67

Some effort should be made to coordinate educational efforts amongst water

The BIG recognizes the value of water conservation, and recommends that

Texas Coastal

Strategy 8.0:

conservation and water pollution mitigation (including nutrients) efforts. To have a

residential education efforts pertaining to reducing bacteria should be coordinated

Watershed Program

Residential

program solely devoted to bacteria reduction would not make much sense. I have

with efforts pertaining to water conservation.

E-mail dated

proposed elsewhere a Water Conservation Corps, which could be funded for a

2/15/2011

fraction of the cost of one of the proposed dams in the Region H water plan, and

No changes to the text will be made in response to this comment.

which could easily provide the same or greater number of acre-ft/year in waters
savings as would be provided by one of the dams. The point is that there might be
more money for water conservation, but that one water education effort could
cover a lot of bases.
120

Anonymous

Implementation

67

Didn’t the City [of Houston] recently begin requiring parking to be on impervious

The City of Houston's Code of Ordinances, in Chapter 28, Article X, allows

Comment meeting

Strategy 8.0:

cover?

neighborhood associations to request the application of provisions intended to

1/18/2011

Residential general

prevent unsightly and damaging parking in residential areas. Parking would be

comment/question

required on an improved surface, such as asphalt, concrete, or permeable
pavement, with weight-bearing and durability characteristics. A small number of
neighborhoods have requested such implementation. The code does include
provisions for permeable pavement, added in response to concerns raised about the
potential drawbacks of requiring impervious surfaces only. The Code of Ordinances
may be viewed at
http://library.municode.com/HTML/10123/level3/COOR_CH28MIOFPR_ARTXPAVER
EPR.html.
No changes will be made based on this comment.

121

Houston Sierra Club

Implementation

Evelyn Merz

71

Per the draft, the I-Plan is to address a period of 25 years, with re-evaluation every 5

Most of the activities in the plan represent or build on activities that are already

Strategy 9.0:

years, “as resources are available.” Since the vast majority of the recommendations

required in some way. Many stakeholders are already accountable at some level for

by letter dated

Monitoring and Plan

involves encouragement and volunteer action, there is not enough of an action plan,

the activities in the plan, for example, through TPDES permits for WWTF and MS4.

2/15/2011

Revision

especially if funds aren’t available after 5 years.

Furthermore, through the reporting and review process, if various activities are not
being done or are not successful, the plan requires that the BIG contemplate
additional solutions and hold those stakeholders accountable.
No changes to the text will be made in response to this comment.
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122

Houston Sierra Club

Implementation

71

The monitoring sites for the Clean Rivers Program are shown in Figure 8. How do the

More detailed information regarding the correlation between stream segments and

Evelyn Merz

Strategy 9.0:

sites correlate to stream segments identified in Table 3? How often are the sites

monitoring locations can be found on H-GAC's Water Resources Information Map, or

by letter dated

Monitoring and Plan

sampled?

WRIM, which can be found at http://webgis2.h-gac.com/CRPflex/.

2/15/2011

Revision, Activity
9.1

The following information shall be added inside the parentheses at the end of page
71, in IA 9.1.1:
"More detailed information regarding monitoring data can be found on H-GAC's
Water Resources Information Map, or WRIM, which can be found at
http://webgis2.h-gac.com/CRPflex/."

123

Harris County PID-A&E

Implementation

74

Please add to the bulleted list:

On page 74, the following bullet shall be added:

2/14/2010

Strategy 9.0:

* Changes in bacteria levels throughout the day in our bayou systems

Monitoring and Plan

This is relevant due to the University of Houston research that concluded that

Revision, Activity

bacteria levels in the bayous are significantly higher in the morning hours than they

9.2 Implement

are in the afternoon hours. As all Clean Rivers Program samples are taken in the

Targeted

morning hours, this could have considerable impact on our area. Efforts should be

Monitoring

made to confirm the results and use that understanding to better describe the

"* Changes in instream bacteria levels throughout the day"

impairment and instream dynamics.
124

125

Harris County Flood

Implementation

Control District

Strategy 9.0:

database and has retained the services of PBS&J as a consultant to assist in

Email received 11/2010

Monitoring and Plan

developing this database. However, PBS&J is operating under HCFCD’s direction and

Revision, Activity

is not responsible for this new database. Therefore, we suggest deleting reference

9.2.2

to PBS&J in this section.

Harris County Flood

Implementation

Control District

Strategy 9.0:

Email received 11/2010

Monitoring and Plan

74

75

HCFCD is directing and funding the development of the regional BMP effectiveness

The phrase, “and PBS&J” will be removed.

Replace the word “feasible” with “practicable” to maintain consistency with our

The word “feasible” shall be replaced with “practicable” to maintain consistency

MS4 permit terminology.

with language in MS4 permits.

It should be clarified that MS4 permit holders may provide their Annual Report to

Because the second paragraph in this section addresses the same concern, the
additional sentence will not be added.

Revision, Activity
9.2.3
126

Harris County Flood

Implementation

Control District

Strategy 9.0:

update the tracking of activities implemented each year rather than developing a

Email received 11/2010

Monitoring and Plan

separate report. We suggest inserting the following sentence after “Each year, the

Revision, Activity

individual stakeholders will provide a report…regarding the activities”: “MS4 permit

9.3

holders may provide their Annual Report submitted to TCEQ.”

Approved by the BIG on October 16, 2012
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127

Anonymous

Implementation

78

Please indicate that, while the three research priorities are presented in a numerical

The following sentence shall be added: “In the following text, although the

order, this is not a rank order.

research priorities are presented in a numerical order, this is not a rank order.”

Replace the word “feasible” with “practicable” to maintain consistency with our

Because neither “feasible” nor “practicable” accurately reflects the intent of the

MS4 permit terminology.

BIG, the sentence will be changed to read, “It is unlikely that any one local entity will

Strategy 10.0:
Research
128

129

Harris County Flood

Implementation

Control District

Strategy 10.0:

Email received 11/2010

Research

Houston Sierra Club

Implementation

Evelyn Merz

Strategy 10.0:

by letter dated

Research

78

find it appropriate to conduct this research alone.”
78

The recommendations raise useful questions, especially regarding bacterial

Comment noted.

persistence and re-growth and determination of indicator species.
No changes to the text will be made in response to this comment.

2/15/2011
130

Steve Hupp

Implementation

e-mail dated
2/16/2011

78

Do we have answers to these questions:

Perhaps the best known study is one that quantifies the relationship between

Strategy 10.0:

--Do we know of any references where the recreational benefits of bacteria below

contact recreation and the risk of ‘highly credible gastrointestinal illness,’ the report

Research

the standards (or conversely the cost when bacterial is above standards) are

on which the water quality standard is nominally based. The study indicates that the

qualified on the basis of population?

higher the level of bacteria, the higher the risk of illness. Many questions have been

--Do we know of any references where the public health benefit is quantified? We

raised regarding the study, especially how it relates to the Houston environment.

know that sickness related to water-borne bacteria from contact recreation is a

The following website provides some background information:

difficult item to monitor locally. Are there any studies that quantify illness in some

http://water.epa.gov/scitech/swguidance/waterquality/standards/criteria/health/re

way related to contact recreation? Is this then tied to some population basis for

creation/upload/2009_04_13_beaches_1986crit.pdf. To oversimplify--the criteria is

risk?

set so as to not exceed 8 illnesses per 1000 people engaging in contact recreation.

--The struggle to make sense of such figures is transferring them to our population

Because of a paucity of data, it is difficult to apply this figure to contact recreation

and exposure patterns.

use, exposure, and locally identified illness related to contact recreation in the
project area.
The EPA is in the process of reevaluating the water quality standard:
http://water.epa.gov/scitech/swguidance/waterquality/standards/criteria/health/re
creation/update.cfm. This most recent study is referenced in Research Priority 10.3:
Determine appropriate indicators, on p. 80.
No changes to the text will be made in response to this comment.
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Page155

Comment
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131

Harris County Flood

Implementation

79

We believe that reference to “smart growth” should be removed since it does not

The term smart growth shall be removed, as recommended.

Control District

Strategy 10.0:

Email received 11/2010

Research, Priority

apply to this bacteria I-Plan.

10.1, fourth
sentence
132

Harris County PID-A&E

Research Priority

79

Please remove discussion of smart growth as a stormwater implementation activity

2/14/2010

10.1: Evaluate the

as it does not apply to this bacteria I-Plan. Or at a minimum, the inclusion of this

Effectiveness of

element should be reverted to the Land Development Committee for discussion as

Stormwater

this really is a land development issue.

The term smart growth shall be removed, as recommended.

Implementation
Activities
133

John Jacob

Research Priority

Texas Coastal

79

Consideration should be given to evaluating the per-capita contribution of bacteria

The following sentence shall be added to the fourth bulleted item of Research

10.1: Evaluate the

in relative compact mixed use developments versus lower density developments.

Priority 10.4: Additional Research Topics:

Watershed Program

Effectiveness of

Care should be taken that stormwater implementation recommendations do not

E-mail dated

Stormwater

inadvertently encourage sprawl.

2/15/2011

Implementation

Consideration should be given to evaluating the per-capita contribution of bacteria
in relative compact mixed use developments versus lower density developments.

Activities
134

135

Greater Houston

Appendix C:

Builders Association

Allocated Loads for

Letter dated 2/15/2011

TMDLs, Table 10

Harris County PID-A&E

Appendix E: Local

2/14/2010

OSSF Amendments

101

Appendix C needs to include a table of abbreviations used in the titles for Tables 11

A Table of Acronyms and Abbreviations is provided on page 10.

through 18.
No changes to the text will be made in response to this comment.
119

Changes to Harris County’s local order for OSSF’s were just approved and adopted

The update will be made once the new order is provided.

by TCEQ last week. The appendix will need to be updated with our new rules when
they go into effect. Once we get it in the mail from TCEQ and ensure they didn’t
change anything, we’ll get you a copy.
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Page155

Comment

Response

136

Harris County Flood

Appendix F: Local

132

Add information about HCFCD stormwater program:

The change shall be made as recommended.

Control District

Examples of

“As a member of the JTF, the District participates in a variety of stormwater

Email received 11/2010

Stormwater

programs with the other co-permittees and manages programs associated with the

Programs

District’s flood damage reduction infrastructure. The District’s Stormwater
Management Program includes regular assessments of water quality impacts by
flood control projects, and requires that new flood control structures be designed
and constructed to provide pollutant removal to the maximum extent practical. The
District maintains channels to reduce erosion, remove debris and litter (including
floatables), control nuisance species, and sustain flood damage reduction.
Monitoring of floatables within flood control facilities is conducted on an annual
basis. The District also maintains an ongoing water quality monitoring program
within detention basin sites throughout the County to study BMP effectiveness, and
within channels to monitor ambient and wet weather flows. In order to track BMP
effectiveness, the District is developing a Regional BMP database to store, share,
and analyze water quality monitoring data. Additionally, the District works closely
with Harris County to support programs for Construction Site Runoff Control, Illicit
Discharge Detection and Elimination, and Public Education. More information can be
found at http://www.hcfcd.org/.”

137

TxDOT

Appendix F: Local

132

Add information about TxDOT’s role in the JTF:

The change shall be made as recommended.

via e-mail

Examples of

“As with other JTF members, the Texas Department of Transportation monitors

Stormwater

stormwater run-off and collects stormwater samples for laboratory analysis from

Programs

specified locations. TxDOT also monitors its outfalls for illicit discharges, and TxDOT
has some control over the volume and flow of third party discharges to its MS4.
TxDOT also offers training in preventive work practices to its personnel. However,
unlike other JTF members, TxDOT does not have direct enforcement authority, so
our main tools are education and preventive measures. TxDOT’s “Don’t Mess With
Texas” public education effort is well known and proven. The Adopt a Highway
program for public involvement is emulated nationwide and in other countries. Both
programs are effective in education and prevention. More information is available
at http://dontmesswithtexas.org/ and http://www.dot.state.tx.us/trv/aah/ .”

138

Gerhard Meinecke

Appendix I: Maps

Comment Meeting

149

Would like a map that shows the locations of WWTF 10 MGD or larger, for example
th

the 69 Street plant and the Sims Bayou Plant.

The map of WWTF will be added showing the size of WWTF, corresponding with the
sizes shown in tables 4, 5, and 6.

2/1/2011
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139

Sims Bayou Coalition

Appendix I: Maps

149

Would like to see a map of the project area that shows segment numbers and

A map will be added with labels included to identify segment numbers.

(Evelyn Merz)

assessment units in addition to names.

Comment meeting
1/31/2011
140

Greater Houston

Appendix J: Load

165

Reference "136" never talks about bacteria. Why is it a source to demonstrate

Sentence should be reworded to read:

Builders Association

Reduction Value

treatment efficiency?

Add "In the absence of better data, analogous studies pertaining to other

Letter dated 2/15/2011

Information,

constituents in large scale development, as documented in [provide title of

Implementation

document], suggest…."

Strategy 4.0
141

Greater Houston

Appendix J: Load

Builders Association
Letter dated 2/15/2011

165

The goal for residential is 99% removal based upon a reference that does not

Paragraph will be rewritten to match load reduction narrative in table 24, column c,

Reduction Value

address bacteria. The last sentence indicates that a 20% reduction per year is the

p. 176.

Information,

goal. However the last sentence indicates that the reductions will be less substantial

Implementation

over time. Reductions are no therefore compounded. Additionally the plan only

Strategy 4.0

addresses continuing education as a method for existing development. With way
less than 1% development per year, there is no hope that a program addressing
treatment using LID [Low Impact Development] on new development will ever
achieve anything approaching 99% reduction.

142

Greater Houston

Appendix J: Load

Builders Association

Reduction Value

Letter dated 2/15/2011

Information,

165

The cost to implement this program of 20% reduction per year is trillions of dollars

Paragraph will be rewritten to match load reduction narrative in table 24, column c,

per year. The formula is actually a power function, not an additive function.

p. 176.

The term “I-Plan Matrix” is not adequately descriptive. Recommend specifying, “I-

Change shall be made as recommended throughout document.

Implementation
Strategy 4.0
143

Anonymous

Appendix K: I-Plan

168

Matrix

Plan Matrix comparing implementation activities to the nine elements of a
Watershed Protection Plan”

144

Jennifer Wheeler

Appendix K: I-Plan

Harris County Public

Matrix, row one,

TCEQ: conduct a workload analysis to determine the necessary number of

Health and

column (j)

staff, allow for focused sampling investigations and unannounced inspections at all

An alternative to hiring additional TCEQ employees would be for TCEQ to consider

Environmental Services

WWTFs, contract with local programs upon approval by the local program to

contracting with a local program, as is done for its air quality and waste

E-mail received

perform additional inspections and reviews if additional TCEQ staff cannot be

management programs.

2/15/2011

obtained
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145

Harris County Flood

Appendix K: I-Plan

169

“Reports collected from stakeholders.”

The reports refer to the annual reports provided by stakeholders to the BIG that

Control District

Matrix, Table 21,

We believe the “reports” referenced here refer to Discharge Monitoring Reports

detail activities pertinent to the I-Plan, and this implementation activity in particular.

Email received 2/15/11

Row IA 1.4, Column

(DMRs) since WWTPs do not have annual reports, but if another report is intended

The term does not refer to DMRs in particular.

(i)

then it should be clarified.
No changes to the text will be made in response to this comment.

146

147

Harris County Flood

Appendix K: I-Plan

170

Control District

Matrix, p. 170,

We believe the intent is to collect “reports” from TCEQ and/or annual reports from

Email received 2/15/11

Table 21, Row IA

local governments and other stakeholders. We suggest changing progress reports to

1.6, Column (j)

annual reports and reports from TCEQ.
174

“HGAC: collect progress reports,…”

The text shall be changed as follows:

Jennifer Wheeler

Appendix K: I-Plan

Add phrase to first statement so that it reads:

Harris County Public

Matrix, p. 174, row

Authorized Agents and TCEQ: Identify, seek to require replacement and/or repair of

Health and

one, column (j)

failing systems...

…H-GAC: collect progress reports, which may be in the form of existing reports, …

Change will be made as requested.

Environmental Services
E-mail received
2/15/2011
148

149

150

Harris County Flood

Appendix K: I-Plan

176

Control District

Matrix, Table 24, All

We believe the “reports” referenced here refer to Annual Reports that MS4

Email received 2/15/11

rows, Column (i)

permitted communities regularly submit to TCEQ.

…,which may be in the form of existing reports,.…

Harris County Flood

Appendix K: I-Plan

“HGAC: collect progress reports…”

The following phrase shall be added:

Control District

Matrix, Table 24, All

We believe the “progress reports” referenced here refer to Annual Reports that

Email received 2/15/11

rows, Column (j)

MS4 permitted communities regularly submit to TCEQ.

…,which may be in the form of existing reports,.…

Harris County Flood

Appendix K: I-Plan

“Reports provided by stakeholders…”

The following phrase shall be added:

Control District

Matrix, Table 24,

We believe the “reports” referenced here refer to Annual Reports that MS4

Email received 2/15/11

Row IA 4.1, Column

permitted communities regularly submit to TCEQ.

176

176

“HGAC will collect reports from…”

The following phrase shall be added:

…,which may be in the form of existing reports,.…

(h)
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151

Harris County Flood

Appendix K: I-Plan

177

“Two Communities each year modify regulations to accommodate participation”

“Two Communities each year modify regulations to accommodate participation”

Control District

Matrix, Table 24,

We do not believe the intent was to make communities modify their regulations in

shall be modified to read:

Email received 2/15/11

Row 4.4, Column (i)

order to make voluntary bacteria reduction measures mandatory, however, the
wording suggests this may be the case.

“Two Communities each year analyze regulations and programs to accommodate
participation in existing programs”

Alternatively, it may be read that communities must modify regulations to
accommodate participation in the recognition program, which we also do not
believe was the intent of this statement.
We suggest deleting this milestone or reword to read “Two communities adopt new
storm water management programs to accommodate participation.”
152

153

Harris County Flood

Appendix K: I-Plan

180

“HGAC will collect reports from…”

The following phrase shall be added:

Control District

Matrix, Table 26, All

We believe the “reports” referenced here refer to Annual Reports that MS4

Email received 2/15/11

rows, Column (i)

permitted communities regularly submit to TCEQ.

…,which may be in the form of existing reports,.…

“ABC” (received via e-

General

I went to the BIG page and have these comments/questions (for starters)

Stakeholders for the TMDL projects suggested categories, including 'public,' for

mail)

concerning the TMDL/Bacteria Implementation Group:

members of the BIG. The ad hoc subcommittee to the Natural Resources Advisory

2/11/2011

1. how is the term "public" ("representing" column) defined? how did that come

Council of the H-GAC recommended that Tom Ivy was an appropriate representative

about (process)? Most names in the column represent "entities/companies with the

for the public on the BIG.

exception of "Tom Ivy" who is a Water Quality Volunteer.
2. does this plan work to complement any other TMDL/Bacteria plan available (be it

The BIG determined that the project area covered by this I-Plan would have the

in draft or not) in the (surrounding) area, by any other entity? I believe there is 1 on

same boundaries as the four TMDL projects identified in the I-Plan. In anticipation of

the TCEQ Commissioners' desk since last summer (with comments)... If there are

the initiation of future TMDL projects or expansions in and near the BIG project

more than 1, who is the overseer/coordinator/central point of contact to be sure we

area, the BIG included provisions for incorporating new areas for which a TMDL is

can all share the "lessons learned"?

adopted by TCEQ. See Implementation Activity 9.4.5: Expand the geographic scope

Thanks, A Galveston County citizen

of the I-Plan as appropriate.
A variety of forums in Texas provide opportunities for networking among watershed
coordinators, notably the Texas Coordinators Roundtable, facilitated by the Texas
Water Resources Institute.
No changes to the text will be made in response to this comment.

154

“ABC” (received via e-

General

mail)

how are citizens being made aware of this effort? In Galveston County, there's just

An appendix will be added that summarizes outreach efforts and stakeholder

minimum effort, I am not sure of the reasons.....

involvement.

2/11/2011
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155

Anonymous

General

Comment meeting

Page155

Comment

Response

What does this mean for special purpose districts? I am in a drainage district in

Many special purpose districts have TPDES permits. If the district is within the BIG

Galveston County.

project area, the I-Plan will apply to it.

2/1/2011
No changes to the text will be made in response to this comment.
156

Anonymous

General

General Comment:

Most of the activities in the plan represent or build on activities that are already

Constant Contact

I know this is a consensus document and no one wants to shoulder any added costs,

required in some way. Many stakeholders are already accountable at some level for

Respondent 2/7/2011

but it seems too relaxed. The Clean Water Act has been around for more than 40

the activities in the plan, for example, through TPDES permits for WWTF and MS4.

years and after all that time we get a lot of "if resources are /become available"

Furthermore, through the reporting and review process, if various activities are not

someone maybe will undertake to conduct an educational program. The IA for

being done or are not successful, the plan requires that the BIG contemplate

WWTF is stronger and that's good, also the IA for sanitary sewer systems but those

additional solutions and hold those stakeholders accountable.

are IA's where there are permit holders and it is easier to gain their cooperation - in
theory. 25 more years is too long and no one I fear will give these IAs another

No changes to the text will be made in response to this comment.

thought until year 20 and then we'll start over and the bayous will be no better. I
hope not but that's my fear.
157

Anonymous/ Constant

General

Missing?

Most of the activities in the plan represent or build on activities that are already

Contact Respondent

1. The implementation plan is short on setting timelines.

required in some way. Many stakeholders are already accountable at some level for

2/15/2011

2. Two of the largest waste water treatment facilities, 69th Street and Sims Bayou,

the activities in the plan, for example, through TPDES permits for WWTF and MS4.

are not included in the implementation plan.

Furthermore, through the reporting and review process, if various activities are not

3. Sanitary Sewer System and On-site Sewer Facilities recommendations are weak.

being done or are not successful, the plan requires that the BIG contemplate

4. Funding for the plan is not addressed.

additional solutions and hold those stakeholders accountable.

5. Enforcement is not addressed.
The BIG determined that the project area covered by this I-Plan would have the
same boundaries as the four TMDL projects identified in the I-Plan. In anticipation of
the initiation of future TMDL projects or expansions in and near the BIG project
area, the BIG included provisions for incorporating new areas for which a TMDL is
adopted by TCEQ. See Implementation Activity 9.4.5: Expand the geographic scope
of the I-Plan as appropriate.
Enforcement is addressed throughout the plan. See IA 1.3 and IA 5.1 as examples.
No changes to the text will be made in response to this comment.
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158

Anonymous/ Constant

General

Page155

Comment

Response

General Comment:

Most of the activities in the plan represent or build on activities that are already

Contact Respondent

1. The implementation plan is short on setting timelines for accomplishing

required in some way. Many stakeholders are already accountable at some level for

2/15/2011

recommendations or setting an action plan.

the activities in the plan, for example, through TPDES permits for WWTF and MS4.

2. Two of the largest waste water treatment facilities, 69th Street and Sims Bayou,

Furthermore, through the reporting and review process, if various activities are not

are not included in the implementation plan.

being done or are not successful, the plan requires that the BIG contemplate

3. Sanitary Sewer System and On-site Sewer Facilities recommendations are

additional solutions and hold those stakeholders accountable.

particularly weak. Collecting information and sharing progress is not an adequate
action plan for SSSs. Remedying failing septic systems requires more than a one-

The BIG determined that the project area covered by this I-Plan would have the

time permit fee when the system is installed. This could be addressed by an

same boundaries as the four TMDL projects identified in the I-Plan. In anticipation of

inspection when the property is transferred or a periodic permit renewal coupled

the initiation of future TMDL projects or expansions in and near the BIG project

with an inspection.

area, the BIG included provisions for incorporating new areas for which a TMDL is

4. In general, funding for the plan is not addressed.

adopted by TCEQ. See Implementation Activity 9.4.5: Expand the geographic scope

5. Enforcement is not addressed.

of the I-Plan as appropriate.
Implementation Activity 3.3.3 recommends a biennial review of legislation, rules,
policies and guidance pertaining to OSSF. The OSSF issues described could be
addressed in such a forum.
Enforcement is addressed throughout the plan. See IA 1.3 and IA 5.1 as examples.
No changes to the text will be made in response to this comment.

159

Anonymous/ Constant

General

Contact Respondent

How satisfied are you with the draft Implementation Plan?
Neutral

2/15/2011
160

Bayou Preservation

Comment noted.
No changes to the text will be made in response to this comment.

General

We understand the reasons these features were not incorporated into the I-Plan is

Association

that more research is needed to justify such measures. The Foundation’s support is

Letter dated 2/14/2011

based on the promise of effective implementation of the adaptive management

Comment noted.
No changes to the text will be made in response to this comment.

plan and continued enhancement of standards as all parties gain experience and
data from the active management process.
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161

Bayou Preservation

General

Page155

Comment

Response

Bacteria are naturally occurring in the environment and essential for the

Comment noted.

Association

decomposition of naturally occurring contaminates in the environment. Health risks

Letter dated 2/14/2011

to humans increase when levels of indicator bacteria exceed natural amounts. For

No changes to the text will be made in response to this comment.

this reason, standards established by EPA and TCEQ need to be strictly enforced.
Cleaning up our waterways will continue to be costly. We acknowledge intense
competition for limited tax dollars makes environmental concerns seem a low
priority. Still we reject arguments that cleaning up our waterways is infeasible and
not practicable.
162

Bayou Preservation

General

Sediment transport of bacteria is a problem in our natural streams because storm

Association

surge inflows caused by development exceed natural levels and accelerate erosion

Letter dated 2/14/2011

along the banks. Efforts to detain storm surges are helping, but more work is still

Comment noted.
No changes to the text will be made in response to this comment.

required. We propose using nature as model to restore our waterways. A particular
problem exists on Buffalo Bayou where discharges from Addicks and Barker
Reservoirs are held artificially high for prolonged times. Plants that would normally
stabilize the lower portions of the soil, large areas frequently slough off into the
bayou. Efforts should continue to reduce the effects of development that accelerate
runoff rates. These include detention and retention facilities and Low Impact
Development features.
163

Bayou Preservation

General

BPA will continue to participate as a stakeholder in the BIG. We look forward to the

Association

research and monitoring that will be reported in the annual reviews as opportunities

Letter dated 2/14/2011

to revise the I-Plan and add these measures essential to improving water quality. As

Comment noted.
No changes to the text will be made in response to this comment.

the I-Plan goes forward, BPA will be attentive to seeking funding opportunities that
will assist the BIG with further water quality monitoring and research.
164

BIG meeting

General

2/15/2011

Stakeholder involvement should be discussed. Meetings, press, e-mail, letters,

An appendix will be added that summarizes outreach efforts and stakeholder

phone calls, presentations, etc. Should also indicate that the number of responses is

involvement.

not necessarily indicative of how many people have been reached. Often, when
folks are not concerned, they will not comment. We will continue to take
comments, even though the comment period ended February 15.
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165

Brazoria County

General

Drainage District No. 4

Page155

Comment

Response

Good report. What is the cost going to be to a utility to implement these

Information regarding costs will be addressed in IA 9.4.4.

suggestions to be passed on to the consumer?

E-mail received

A sentence shall be added to the end of the first paragraph in IA 9.4.4:

2/3/2011
"At the end of five years, the BIG shall identify costs for the implementation
activities."
166

Brian Shmaefsky

General

We should have some type of Cost-Benefit measurement to ensure that whatever

The BIG agrees that a cost-benefit measurement is desirable. Unfortunately, at this

E-mail received

goals that are achieved are truly sustainable and practicable before continuing any

time, the BIG agrees that insufficient information is available to develop a

2/15/2011

components of the plan is past its 5-year mark. For example:

meaningful financial estimate of either costs or benefits.

Costs:

A sentence shall be added to the end of the first paragraph in IA 9.4.4:

--Financial
--Stakeholder resources

"At the end of five years, the BIG shall identify costs for the implementation

--Environmental risks associated with implementation

activities."

--Restrictions on water resource availability
Benefits:
--Bacterial load
--Improved usage of water resources and classification of quality
--Improved public health
--Improvements in public perception of water quality
I am sure HGAC, our BIG, and our partners or stakeholders can come up with parallel
models or other cost-benefit measurables. Quantitative and qualitative data are
both acceptable in the model. Thank you and feel free to share my thoughts with
the BIG and the HGAC staff.
167

Comment meeting

General

2/10/2011

In Terry Hershey Park, the wastewater facility has a strong, foul odor.

Comment noted and will be shared with the TCEQ.

(referring specifically just west of Beltway 8)
No changes to the text will be made in response to this comment.

168

Comment meeting

General

2/10/2011

I kayak and surf, but won’t go in the water in the summer. I didn’t realize you

Comment noted.

shouldn’t go in the water after a rain event.
No changes to the text will be made in response to this comment.
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169

Comment meeting

General

2/10/2011

170

Comment meeting

Page155

Comment

Response

I think it is great that this project is in the works. I’d like to know that I could go

Comment noted.

swimming and not get a rash. If there is a way to clean up the waterways, then I’m

General

all for it.

No changes to the text will be made in response to this comment.

Are there opportunities for MUDs to get together and discuss issues?

Yes. In addition to existing forums and professional organizations, such as AWBD,

2/10/2011

the I-Plan provides for opportunities for a variety of forums for stakeholder
interaction. See IA 4.2.2: Coordinate Networking Meetings as an example.
No changes to the text will be made in response to this comment.

171

Comment meeting

General

The lack of zoning in Houston is a problem.

Comment noted.

2/10/2011
No changes to the text will be made in response to this comment.
172

Comment meeting

General

2/10/2011

173

Comment meeting

The plan should focus on protecting the natural jewels—the ones that aren’t

Comment noted.

polluted. Would love to see some of the waterways reforested—there is too much

General

2/10/2011

clearcutting along waterways.

No changes to the text will be made in response to this comment.

Is there a relationship between observed diurnal patterns in bacteria levels and

On page 75, the following bullet shall be added:

flushing patterns?
"* Changes in instream bacteria levels throughout the day"

174

Comment meeting

General

Is reducing bacteria as popular as reducing chemicals in the water?

2/10/2011

Implementation Strategy 8.0: Residential addresses the importance of providing
public education on topics including the extent of bacteria impairments in the
project area.
No changes to the text will be made in response to this comment.

175

Comment meeting

General

Is there public reporting or public education to report offenders?

2/10/2011

Yes. Implementation Strategy 8.0: Residential addresses the importance of providing
public education on this topic.
No changes to the text will be made in response to this comment.

176

Comment meeting

General

2/10/2011

Are bacteria levels effected by stagnant vs. moving water? Does the operation of the

Maybe. These types of questions are addressed in Research Priority 10.4.

reservoirs affect bacteria levels?
No changes to the text will be made in response to this comment.
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#

Organization

Reference

177

Davis Bonham

General

Page155

Comment

Response

Seems to make sense

Comment noted.

Smith, Murdaugh,
Little & Bonham, L.L.P.

No changes to the text will be made in response to this comment.

Comment Meeting
1/27/2011
178

Galveston Bay

General

We understand the reasons these features were not incorporated into the I-Plan is

Foundation's Board of

that more research is needed to justify such measures. The Foundation’s support is

Trustees

based on the promise of effective implementation of the adaptive management

Letter dated 2/14/2011

plan and continued enhancement of standards as all parties gain experience and

Comment noted.
No changes to the text will be made in response to this comment.

data from the active management process.
179

Gerhard Meinecke

General

Why aren’t all of the areas working together? The solutions to these problems will

The BIG determined that the project area covered by this I-Plan would have the

Comment Meeting

have many common elements. I live in the Dickinson Bayou watershed, and I do not

same boundaries as the four TMDL projects identified in the I-Plan. In anticipation of

2/1/2011

want to start over. Would like to explore the possibility of using the draft I-Plan as a

the initiation of future TMDL projects or expansions in and near the BIG project

starting point.

area, the BIG included provisions for incorporating new areas for which a TMDL is
adopted by TCEQ. See Implementation Activity 9.4.5: Expand the geographic scope
of the I-Plan as appropriate.
No changes to the text will be made in response to this comment.

180

Gerhard Meinecke

General

The plan would benefit from timelines, funding, and additional enforcement.

Most of the activities in the plan represent or build on activities that are already

Comment Meeting

required in some way. Many stakeholders are already accountable at some level for

2/1/2011

the activities in the plan, for example, through TPDES permits for WWTF and MS4.
Furthermore, through the reporting and review process, if various activities are not
being done or are not successful, the plan requires that the BIG contemplate
additional solutions and hold those stakeholders accountable.
A sentence shall be added to the end of the first paragraph in 9.4.4:
"At the end of five years, the BIG shall identify costs for the implementation
activities."
Enforcement is addressed throughout the plan. See IA 1.3 and IA 5.1 as examples.
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#

Organization

Reference

181

Grace Martinez

General

Page155

Comment

Response

--Not much background information is provided in the plan—specifically how high

More detailed information regarding bacteria levels can be found on H-GAC's Water

Phone Conversation

the bacteria levels are, what sort of risk the bacteria levels represent, and what

Resources Information Map, or WRIM, which can be found at http://webgis2.h-

2/9/2011

defines contact recreation

gac.com/CRPflex/.

--how do people know about the bacteria in the water?
--Should people with compromised immune systems be swimming in the water?

Perhaps the best known study is one that quantifies the relationship between contact
recreation and the risk of ‘highly credible gastrointestinal illness,’ the report on which the
water quality standard is nominally based. The study indicates that the higher the level of
bacteria, the higher the risk of illness. Many questions have been raised regarding the study,
especially how it relates to the Houston environment. The following website provides some
background information:
http://water.epa.gov/scitech/swguidance/waterquality/standards/criteria/health/recreation
/upload/2009_04_13_beaches_1986crit.pdf. To oversimplify--the criteria is set so as to not
exceed 8 illnesses per 1000 people engaging in the recreational activities. Because of a
paucity of data, it is difficult to apply this figure to contact recreation use, exposure, and
locally identified illness related to contact recreation in the project area.
The EPA is in the process of reevaluating the water quality standard:
http://water.epa.gov/scitech/swguidance/waterquality/standards/criteria/health/recreation
/update.cfm. This most recent study is referenced in Research Priority 10.3: Determine
appropriate indicators, on p. 80. People with compromised immune systems should talk with
their health care provider to determine whether it is appropriate to swim in the water.
No changes to the text will be made in response to this comment.
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Reference

182

Grace Martinez

General

Page155

Comment

Response

--There needs to be money to test the sanitary sewer systems to see if they are

The BIG agrees that resources should be directed towards Sanitary Sewer Systems.

Phone Conversation

leaking.

See Implementation Strategy 2.0.

2/9/2011

-- if the plan gets approved/accepted by TCEQ, will it do anything?
--what are major milestones?

Most of the activities in the plan represent or build on activities that are already

--how much will it cost?

required in some way. Many stakeholders are already accountable at some level for

--the plan contains little concrete information about costs and major milestones.

the activities in the plan, for example, through TPDES permits for WWTF and MS4.
Furthermore, through the reporting and review process, if various activities are not
being done or are not successful, the plan requires that the BIG contemplate
additional solutions and hold those stakeholders accountable.
Please see Appendix J in the plan for information about milestones and timeframes.
The BIG intends that the monitoring and periodic review process will identify any
shortcomings and recommend improvements. See IA 9.4: Assess monitoring results
and modify I-Plan. The BIG hopes that immediate improvements will be realized in
some areas as a result of implementation.
No changes to the text will be made in response to this comment.

183

Greater Houston

General

The science around stormwater effluent bacteria being dangerous to humans is not

The BIG agrees that research should be done to better understand the nature of

Builders Association

well defined. There needs to be a concerted effort to fund all TMDLs with science

bacteria impairments. Please see Implementation Strategy 10.0: Research, in

Letter dated 2/15/2011

that better quantifies the harmful bacteria in stormwater, and to identify better

particular Research Priority 10.3: Determine Appropriate Indicator.

indicators of human risk. There is no doubt that the indicator bacteria increases
dramatically when stormwater flows occur. How much of the bacteria that is bad for

No changes to the text will be made in response to this comment.

humans is not understood well. This science needs to be developed prior to
regulating to achieve a very high standard.
184

Greater Houston

General

There are several outstanding issues, but none seem more glaring than the fact that

The BIG agrees that research should be done to better understand the nature of

Builders Association

the science used to determine where we need to be and how to get there is

bacteria impairments. Please see Implementation Strategy 10.0: Research, in

Letter dated 2/15/2011

questionable. A key example of this is that bacteria thrive in our waterways;

particular Research Priority 10.2: Further Evaluate Bacteria Persistence and

therefore we need to find better ways to test.

Regrowth and Research Priority 10.3: Determine Appropriate Indicator.
No changes to the text will be made in response to this comment.

185

Greater Houston

General

Another issue would be that there is a tremendous amount of investment involved

Builders Association

in the process with minimal or no gain. Many operators and participants from our

Letter dated 2/15/2011

community do everything they can to ensure that they are in compliance.
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186

Greater Houston

General

Page155

Comment

Response

Finally, there has to be more flexibility in enforcement. The only enforcement on the

A variety of enforcement tools are available to address bacteria. They range from

Builders Association

books is a large fine. Since the goal is to reduce bacteria we need to work with

criminal penalties (such as jail time); to negotiated or court-ordered penalties; to

Letter dated 2/15/2011

violators to get them on board, not just issue large fines. Additionally, given the

Supplemental Environmental Projects, forced regionalization, and technical

current state of the economy and budget shortfalls it may be difficult to ramp up or

assistance programs such as SSOI; etc.

increase the size of government programs without transferring the entire cost to
new applicants.

Most of the activities in the plan represent or build on activities that are already
required in some way. Many stakeholders are already accountable at some level for
the activities in the plan, for example, through TPDES permits for WWTF and MS4.
Furthermore, through the reporting and review process, if various activities are not
being done or are not successful, the plan requires that the BIG contemplate
additional solutions and hold those stakeholders accountable.
No changes to the text will be made in response to this comment.

187

Houston Sierra Club

General

Evelyn Merz

In general, the I-Plan is short on setting timelines for accomplishing any of its

The BIG intends that the monitoring and periodic review process will identify any

recommendations or setting an action plan to implement the I-plan.

shortcomings and recommend improvements. See IA 9.4: Assess monitoring results

by letter dated

and modify I-Plan. The BIG hopes that immediate improvements will be realized in

2/15/2011

some areas as a result of implementation.
No changes to the text will be made in response to this comment.

188

Houston Sierra Club

General

In general, funding the plan is not addressed.

A sentence shall be added to the end of the first paragraph in 9.4.4: "At the end of

Evelyn Merz

five years, the BIG shall identify costs for the implementation activities."

by letter dated
2/15/2011
189

Houston Sierra Club

No changes to the text will be made in response to this comment.
General

Evelyn Merz

Enforcement is not addressed, although it is noted in several instances that

Enforcement is addressed throughout the plan. See IA 1.3 and IA 5.1 as examples.

enforcement is a problem.

by letter dated

No changes to the text will be made in response to this comment.

2/15/2011
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190

Houston Sierra Club

General

Evelyn Merz

Page155

Comment

Response

The tidal areas of several streams are not part of the BIG study area and there is no

The BIG determined that the project area covered by this I-Plan would have the

indication of preparing and implementation/action plan for them.

same boundaries as the four TMDL projects identified in the I-Plan. In anticipation of

by letter dated

the initiation of future TMDL projects or expansions in and near the BIG project

2/15/2011

area, the BIG included provisions for incorporating new areas for which a TMDL is
adopted by TCEQ. See Implementation Activity 9.4.5: Expand the geographic scope
of the I-Plan as appropriate.
No changes to the text will be made in response to this comment.

191

Houston Sierra Club

General

Recommendations for Sanitary Sewer Systems and On-site Sewage Facilities are

For SSS, the I-Plan includes a requirement for the inclusion of UAMP in WWTF

Evelyn Merz

particularly weak. Recommendations are phrased in terms of collecting and

permits. See IA 2.1.1: Require a UAMP Plan as part of wastewater permits.

by letter dated

evaluating progress for the SSSs and to “Encourage” change and public education

2/15/2011

for OSSFs. Collecting information and sharing progress is not an action plan for SSSs.

Comments regarding OSSF noted.
No changes to the text will be made in response to this comment.

192

Huitt-Zollars

General

Comment meeting

Why isn’t Carpenter’s Bayou in the project area? We help utilities down there, and

The BIG determined that the project area covered by this I-Plan would have the

they are among the oldest utilities they work with.

same boundaries as the four TMDL projects identified in the I-Plan. In anticipation of

1/27/2011

the initiation of future TMDL projects or expansions in and near the BIG project
area, the BIG included provisions for incorporating new areas for which a TMDL is
adopted by TCEQ. See Implementation Activity 9.4.5: Expand the geographic scope
of the I-Plan as appropriate.
No changes to the text will be made in response to this comment.

193

Jack Murphy

General

City of League City

What can you do, realistically? The plan answers that question in a way that
everyone can agree.

2/1/2011
194

Maria Modelska

No changes to the text will be made in response to this comment.
General

1/31/2011

195

Panelists

Comment noted.

There is no information about the BIG on the EPA’s Surf Your Watershed website

Comment noted. H-GAC is working with EPA to have the BIG added to the website.

(http://cfpub.epa.gov/surf/locate/index.cfm). You may want to share information

General

CFH Symposium

through this forum.

No changes to the text will be made in response to this comment.

[General comments from panelists will be transcribed/summarized here once the

Comment noted.

video is available. Comments generally positive.]

1/28/2011
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196

Rodrigo Carreon, Fort

General

Page155

Comment

Response

Could landfills be a source of bacteria loading? A landfill (Permit no. MSW1505A)

Landfills are not supposed to leak.

Bend County Citizen

upstream of the Shadow Creek neighborhood near Pearland has a permit that does

Comment Meeting

not reference federal or state waterways in the permit application, yet all of the

Commenter has been referred to the H-GAC solid Waste Program for more

1/31/11

stormwater drains into the Clear Creek watershed. (The community gets its drinking

information.

water from wells right now, and the community has concerns that the landfill may

197

Rodrigo Carreon, Fort

General

Bend County Citizen

be leaking benzene.)

No changes to the text will be made in response to this comment.

I would like to participate in citizen surface water quality testing. (Said in the context

Comment noted. Mr. Carreon was referred to Texas Stream Team volunteer

of WWTF.)

coordinator.

Comment Meeting
1/31/11
198

Rodrigo Carreon, Fort

No changes to the text will be made in response to this comment.
General

Bend County Citizen

Concerns regarding Fort Bend County MUDs 23, 24. (Do these drain to Chocolate

Comment noted.

Bayou?)

Comment Meeting

H-GAC will address questions pertaining the MUDs and Chocolate Bayou outside of

1/31/11

the BIG process.
No changes to the text will be made in response to this comment.

199

Sims Bayou Coalition

General

(Evelyn Merz)

The draft is not specific enough to be a useable action plan. The lack of real

Most of the activities in the plan represent or build on activities that are already

deadlines and specifics regarding funding will make this a “shelf-sitter.”

required in some way. Many stakeholders are already accountable at some level for

Comment meeting

the activities in the plan, for example, through TPDES permits for WWTF and MS4.

1/31/2011

Furthermore, through the reporting and review process, if various activities are not
being done or are not successful, the plan requires that the BIG contemplate
additional solutions and hold those stakeholders accountable.
No changes to the text will be made in response to this comment.

200

South Montgomery

General

Very comprehensive.

Comment noted.

County Stormwater
Coalition

No changes to the text will be made in response to this comment.

Comment Meeting
1/27/2011
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201

TAEP conference,

General

Page155

Comment

Response

How much will this plan cost?

A sentence shall be added to the end of the first paragraph in 9.4.4:

Aston Hinds, Port of
Houston Authority

At the end of five years, the BIG shall identify costs for the implementation
activities.

202

Tom Ivy

General

Comment Meeting

Are regulations and consequences sufficient to make sure these activities occur?

Most of the activities in the plan represent or build on activities that are already

What can be done to make these enforceable?

required in some way. Many stakeholders are already accountable at some level for

2/7/2011

the activities in the plan, for example, through TPDES permits for WWTF and MS4.
Furthermore, through the reporting and review process, if various activities are not
being done or are not successful, the plan requires that the BIG contemplate
additional solutions and hold those stakeholders accountable.
No changes to the text will be made in response to this comment.

203

Tom Ivy

General

Comment Meeting

Why are some areas—for example, lower portions of Sims or Cedar Bayou—not

The BIG determined that the project area covered by this I-Plan would have the

included in the plan?

same boundaries as the four TMDL projects identified in the I-Plan. In anticipation of

2/7/2011

the initiation of future TMDL projects or expansions in and near the BIG project
area, the BIG included provisions for incorporating new areas for which a TMDL is
adopted by TCEQ. See Implementation Activity 9.4.5: Expand the geographic scope
of the I-Plan as appropriate.
No changes to the text will be made in response to this comment.

204

TXPatriotGal,

General

Sometimes PUBLIC COMMENT is the only thing standing between BigBro and the

Chron.com commenter

citizenry. Everyone might want to check this out and find out what exactly the plan

1/25/2011

entails, and what, if any costs to the taxpayers/customers are attached to it. Gov't is

Comment noted.
No changes to the text will be made in response to this comment.

doing a LOT behind-the-scenes right now -- it's a good idea to stay INFORMED.
205

Watch4Us2,

General

This sounds vague, expensive, and governmental. A trifecta of trouble.

Comment noted.

Chron.com commenter
1/25/2011
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Appendix N: Minority Reports
No minority reports were received.
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Appendix O: Formal Support for the I-Plan
The following entities passed resolutions of support for the I-Plan or submitted a letter in support of the
plan. Copies of the resolutions and letters follow the list.

Counties
Fort Bend County
Harris County
Montgomery County *

Cities
City of Brookside Village
City of Houston
City of League City
City of Manvel
City of South Houston *
City of West University Place

Special Purpose Districts
Addicks Utility District
Baker Road MUD
Grand Lakes MUD No. 1
Grand Lakes MUD No. 2
Grand Lakes MUD No. 4
Grand Lakes Water Control and Improvement District
Green Trails MUD
Harris County Flood Control District (see joint resolution with Harris County)
Harris County Municipal Utility District No. 26
Harris County Municipal Utility District No. 70
Harris County Municipal Utility District No. 96
Harris County Municipal Utility District No. 183
Harris County Municipal Utility District No. 200
Harris County Municipal Utility District No. 239
Harris County Municipal Utility District No. 281
Harris County Municipal Utility District No. 282
Harris County Municipal Utility District No. 284
Harris County Municipal Utility District No. 304
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Harris County Municipal Utility District No. 316
Harris County Municipal Utility District No. 341
Harris County Municipal Utility District No. 345
Harris County Municipal Utility District No. 370
Harris County Municipal Utility District No. 399
Harris County Municipal Utility District No. 400
Harris County Municipal Utility District No. 401
Harris County Municipal Utility District No. 418
Harris County Municipal Utility District No. 419
Harris County Water Control and Improvement District No. 109
Harris County Water Control and Improvement District No. 157
Harris-Fort Bend Counties MUD No. 1
Harris-Fort Bend Counties MUD No. 3
Harris-Fort Bend Counties MUD No. 5
Harris-Montgomery Counties MUD No. 386
Jackrabbit Road PUD
Langham Creek MUD
Montgomery County MUD No. 94
Montgomery County MUD No. 119
Morton Road MUD
Northpointe WCID
Nottingham Country Municipal Utility District
Ricewood MUD
Spring West MUD
Westlake MUD No. 1
The Woodlands Joint Powers Agency, including the following MUDs:



Montgomery County MUD Nos. 6,7,36,39,40,46,47,60,67, and The Woodlands Metro Center
MUD.
The remaining MUD in The Woodlands JPA is expected to approve a resolution in August.

Other Organizations
Bayou Preservation Association
Brays Bayou Association
Buffalo Bayou Partnership
Cypress Creek Flood Control Coalition
Galveston Bay Council *
Greater Houston Partnership
Greens Bayou Corridor Coalition
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Gulf Coast Waste Disposal Authority
Harris County Flood Control District Task Force
Harris County Soil & Water Conservation District #442
Houston Audubon Society*
Houston Council of Engineering Companies
Houston-Galveston Area Council
North Houston Association
Texas Coastal Partners *
* While resolutions of support have been passed by these organizations, H-GAC had not received copies
at the time of publication. These, and other documentation of support, will be sent to TCEQ upon
receipt and added to the document.
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