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 Watershed Planning 
Regional Examples  

 Nine Elements of WPP 
and Comparison to 
TMDL 

 Solutions to improve 
water quality 

 Funding Sources 

 

Presentation Content 



The Galveston Bay Plan: Watershed Management Plan. 

 ‘GBEP’ Established in 1989 
 Origins of the Galveston Bay Plan ‘The 

Plan’ 

  Identification of Problems 
  Characterization of Problems 
  Development of Solutions 

 Identified Priorities  

Examples: 
 Habitat Loss –  

 Net loss of 17-19% between 
1950-1989. 

 Over 30,000 acres lost. 
 138,600 acres of vegetated 

wetlands.  

 NPS Pollution 
• 43 % of sediment loadings 
• 55-65% of nutrient 

loadings 
• over 85% of all fecal 

coliform, pesticides, and oil 
and grease. 

 The Plan - 1995 



Watershed Management:   
Why? 



Watershed Protection Initiatives 

 

 1.  Bastrop Bayou 

 2.  Chocolate Bayou 

 3.  Highland Bayou 

 4.  Dickinson Bayou 

 5.  Bacteria Implementation Group Target Area 

 6.  Cedar Bayou 

 7.  Double Bayou 

 8.  Oyster Waters  

 9.  West Bay  
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Watershed Protection Plan:  Nine Elements 

1. Identification of Causes and Sources of Impairment 
2. Expected Load Reductions from Management Measures  
3. Proposed Management Measures 
4. Technical and Financial Assistance Needs 
5. Information, Education, and Public Participation Component 
6. Schedule for Implementing Management Measures 
7. Interim Milestones for Progress in Implementation  
8. Criteria for Determining Pollutant Load Reductions and Water 

Quality Improvement 
9. Load Reduction and Water Quality Monitoring Component 

 



A Second Option - Total Maximum Daily 
Load 

 A Regulatory Option 

 Includes a Watershed Protection Like 
Implementation Plan 

 Single pollutant plan 

 Watershed Protection Plan can have a larger 
focus than just the impairment! 



Watershed Management Concepts 
Best Management Practice address NPS pollution along the entire 

storm water pathway: 
 

 Reduction of runoff through Low Impact Development 

 Preventive practices minimize pollutant exposure 

 Cleanup practices recapture exposed pollutants 

 Erosion control practices stabilize the soil surface 

 Sediment control practices catch pollutants in runoff 

 Channel protection reduces stream bed & bank erosion 

 Habitat restoration restores natural landscape functions 

 Habitat Protection protects natural landscape functions 

 In-stream remediation removes pollutants from waterway 



Reduce Runoff 
Conceptual Approach 

Developing land 
increases: 
 

 Imperviousness 
 

 Volume and rate of 
runoff 
 

 Pollutant loads 

 

NPS BMPs correct these   
effects: 

  
 Surfaces allow infiltration 
 
  Retain and redistribute 
runoff 
 
  Capture pollutants on-site 



 

Discharge Comparision

-0.02

0.00

0.02

0.04

13:55 14:24 14:52 15:21 15:50 16:19

Time, April 6, 2001

D
is

c
h

a
r
g

e
, 

c
f
s

/a
c

r
e

LID Q

Conv. Q



Implementation Solutions 

 Structural 
• Stormwater Wetlands, Litter Capture Gates, etc.  
• Low Impact Development – Rain Gardens, Swales, 

Porous Pavement, etc. 
• High Density Developments  
• Construction Permits – silt fences, sediment traps 
• Infrastructure Improvements and Repair  
• Onsite Septic System Repairs and Replacement 
• Restoring Wetlands, Riparian Corridors    

 Non-Structural 
• Watershed Partnership:  Watershed Leadership & 

Stewardship  
• Code, Ordinance, and Regulations Revisions for New 

Construction and Retrofit 
• Education 
• Conservation and Preservation 



Examples of Structural Solutions 

 



Reduce Runoff 
 Low Impact Development (LID) 

Low Impact DesignLow Impact Design

DecentralizedDecentralized

ControlsControls

RoofsRoofs

Parking LotsParking Lots

Open DrainageOpen Drainage

Rain BarrelsRain Barrels

Open SpaceOpen Space

TurfTurf

EducationalEducational

componentscomponents

Multifunctional UseMultifunctional Use

of Landscape andof Landscape and

InfrastructureInfrastructure

LID site design objectives are to 

preserve site hydrology, reduce 

runoff volumes and rates and 

reduce pollutant loads. 

 

LID practices include:  infiltration, 

retention and storage 

LID Conceptual Site Design 
Conventional 

Drainage Plan 

LID Drainage 

Plan 



Reduce Runoff 
 Green Infrastructure 

Green infrastructure is an approach to 

manage wet weather that seeks to maintain or 

restore natural hydrologies.  

 

USEPA entered into a Green Infrastructure 

Statement of Intent to promote the use of 

green infrastructure as a prominent 

component of municipal stormwater 

programs. 

 

USEPA states that green infrastructure can be 

both a cost effective and an environmentally 

preferable alternative to centralized hard 

(gray) infrastructure.  

 



Reduce Runoff – BMPs 
Site Planning & Design 

Conventional Design 

Site (Ac) 220 

Housing Units (#) 660 

Park/Open Space (Ac) 0 

Creek Setback (ft) 0 

Impervious Cover (Ac) 28 

Piping (ft) 15,000 

Swale (ft) 0 

Mixed Use Design 

Site (Ac) 220 

Housing Units (#) 660 

Park/Open Space (Ac) 52 

Creek Setback (ft) 500 

Impervious Cover (Ac) 15 

Piping (ft) 10,000 

Swale (ft) 4,700 



Reduce Runoff – BMPs 
Infiltration/Evaporation/Evapotranspiration 

•  Runoff velocity reduction 

•  Filtration by soils and plants 

•  Ponded water infiltrates to subsoil 

or evaporates or evapotranspires 

(vegetation). 

Bio-retention – Parking Lots 



Reduce Runoff – BMPs 
Infiltration/Evaporation/Evapotranspiration 

Bio-retention – Parking Lots 

(continued) 



Reduce Runoff – BMPs 
Infiltration/Evaporation/Evapotranspiration 

Bio-retention – City Streets 

Infiltration practices can: 

•  Augment base flow in surface streams 

•  Recharge ground water supplies 



Reduce Runoff – BMPs 
Infiltration/Evaporation/Evapotranspiration 

 Roof runoff directed 

to: 

 

•  Bio-retention areas 

 

•  Infiltration trenches 

Roof Runoff Controls 



Reduce Runoff – BMPs 

Infiltration Trench 

An infiltration trench is a long, 

narrow, rock-filled trench with no 

outlet that receives stormwater 

runoff. Runoff is stored in the void 

space between the stones and 

infiltrates through the bottom and 

into the soil matrix.  

 

This practice has high pollutant 

removal efficiency and can also help 

recharge groundwater, thus helping 

to maintain low flows in stream 

systems.  



Reduce Runoff – BMPs 

Rain Water Harvesting 

Rainwater harvesting can supply water 

for household, landscape, and livestock 

uses. Rainwater harvesting is desirable 

because of escalating environmental and 

economic costs of providing water by 

centralized water systems.  

 - Texas Water Development 

Board 



Reduce Runoff – BMPs 

Tree Canopy 
Leaves and branches intercept rainwater 

•  Dissipates rainwater by evapotranspiration 

•  Increases soil infiltration 

•  Reduce volume of stormwater   

•  Increases time of concentration  

 

A study in Washington D.C. calculated that tree cover over an acre 

of impervious cover reduced storm water runoff by over 100,000 

gallons per year 



 

Reduce Runoff – BMPs 

Porous Pavements 

Porous Pavement Over 

Infiltration Facility 

Standing Water on 

Standard Asphalt 

Pavers in Parking Bays 
Parking Pavers Installed with Gaps 



 

Runoff Reduction – BMPs 

Dry Well  

 
Dry wells consist of 

small excavated pits 

backfilled with 

aggregate.  

Dry wells function as 

infiltration systems.  

Dry wells provide 

treatment by processes 

related to soil 

infiltration, including 

adsorption, trapping, 

filtering, and bacterial 

degradation. 



 

Reduce Runoff – BMPs 

Retention/Irrigation/Evaporation 

•  Storm water runoff is 

captured and retained. 

 

•  Water is used for 

irrigation of landscapes 

and other purposes.  

 

•  High stormwater 

constituent removal 

efficiencies.  

 

•  Applicable in areas with 

low permeability soils. 



 

Brays Bayou Stormwater Treatment Wetland 



Non-Structural Examples 

 



 

Source Controls  

 

Source controls 

contain pollution at the 

source.  

 

Two general 

principles: 

 

•  Prevent the 

generation of 

pollutants  

•  Prevent pollutants 

from coming into 

contact with storm 

water 

 

Difficult to quantify 



Lawn Care Practices 

On-Site Wastewater 

System Maintenance 

Automotive Maintenance 

Source Control - BMPs  

 

Pet Waste Management 



Developing an Incentive Program:  
Changes to Codes, Ordinances, and Regultations 

Goal of 
Incentive 

Mechanism for 
Fee Reduction 

Process for Implementation 

Reduce 
Imperviousness 

¶Percent fee reduction  
¶Per-square-foot credit 

¶Percent reduction in imperviousness 
¶Square feet of pervious surfaces  

On-site Management  ¶Percent fee reduction 
¶Quantity/Quality credits 
(performance-based) 

¶List of practices with various credits 
¶Total area (square feet) managed 

Volume Reduction ¶Percent fee reduction 
¶Performance-based 
quantity reduction 

¶Percent reduction in imperviousness 
¶Performance-based  
¶Total area (square feet) managed 
¶Practices based on pre-assigned performance 
values 

Use of Specific 
Practices 

¶Percent fee reduction  
¶One time credit 

List of practices with various credits 



Watershed Management:  Funding   



Estuary Program 

 Section 320 Clean Water Act 

 Watershed Planning 

 Watershed Implementation 

 Education 

 $200-400K/Yr.  

 Match not typically required 



Examples of Estuary Program Projects 

 Dickinson, Bastrop, Highland, Double Bayou WPPs 

 Brays Bayou Stormwater Wetland 

 City of Nassua Bay and Harris County Precent 2 Annex Rain 
Garden and Watersmart Landscapes 

 UHCL Horsepen Bayou Stormwater Wetland 

 Galveston Island State Park, Jumbile Cove, Starvation Cove, 
Armand Bayou, Little Cedar Bayou, Baytown Nature Center 
wetland restoration sites. 

 Virginia Point, McCallis Point, League City Nature Center, Erickson 
Property – Conservation Sites        



TCEQ 319 Program 

 Section 319 of the Clean Water Act 

 ~ $4 million in federal funds 

 Up to 3-year project terms 

 Requires 40% non-federal match 

Cash, In-kind contributions, SRF grants 
 Competitive & direct award process 

 Governmental and non-profit organizations 

 Cannot be used to comply with NPDES permit requirements 

 



 Watershed planning 

 Monitoring and modeling to determine effectiveness 
of management measures 

 Low Impact Development 

 Retrofit of previously developed areas 

 Demonstration of advanced or innovative measures, 
including model ordinances 

 Special public education and involvement programs 

 Must not be required by the MS4 permit 

TCEQ 319(h) Grants May Fund Even in 

Urbanized Areas 



Urban Areas and 319-funded work 

 319 Funds can be used 
to address the quality 
of stormwater before it 
enters the MS4 
conveyance system 

 

 

 

Even if the stormwater has to 

pass through a grate or catch 

basin to enter the BMP, 319 

grants can still potentially be 

used 



Urban Areas and 319-funded work 

 319 Funds can be used 
to address the quality of 
stormwater after it 
leaves the MS4 
Conveyance System 

 
To be eligible for 319 

funding, such a project must 

address pollution picked up 

by the storm water after 

leaving the MS4 conveyance 

system 



Examples Of BMPs That Have Been or are 
Being Implemented Within Urbanized Areas 

With Section 319 Funds  

 Riparian management, streambank rehabilitation, 
and in-stream measures to eliminate/reduce channel 
instability; 

 Wetland creation, restoration and/or enhancement 
for water quality purposes; 

 Source area management/pollution prevention 

 New technologies and approaches, such as green 
roofs; 

 Information and education related to new 
approaches and technology; 

 Alternative road and parking pavements; 

 BMPs such as rain gardens and rain barrels in 
residential and governmental projects. 



TSSWCB 319 Program 

 Section 319 of the Clean Water Act 

 ~ $4 million in federal funds 

 Up to 3-year project terms 

Requires 40% non-federal match 

Cash, In-kind contributions, SRF grants 

 Competitive & direct award process 

 Governmental and non-profit organizations 

 Rural and Agricultural focus 

 

 



Examples of TSSWCB Projects 

 WPPs:  Like - Plum Creek, Geronimo Creek, 
Cedar Bayou, and Double Bayou 

 WQ Implementation Projects:  Soil and bank 
stabilization, filter strips, cattle fencing and 
alternative water sources etc.  

 Watershed Stewardship Training 

 



Other Sources of Funding 

 Coastal Management Program (NOAA):  Non-point source 
grants. 

 EPA Targeted Watershed Funding and Urban Watershed 
Funding 

 Conservation Funding for Parks and Open Spaces:  TPWD 
Parks Grants, USFWS Grants 

 State Revolving Fund – Low interest loans (EPA) 

 FEMA Buyout Program/HCFCD 

 Supplemental Environmental Projects (TCEQ and Regulated 
Entities)   

 Local Sources (Untapped Opportunities):  Cities, Counties, 
MUD’s, Endowments and Fundraising – VERY Important!  

 

 



 

 

National Menu of Stormwater BMPs  

http://cfpub.epa.gov/npdes/stormwater/menuofbmps/index.cfm 

 

Stormwater BMP Database:   http://www.bmpdatabase.org/ 

 

NPDES Training Courses and Workshops 

http://cfpub2.epa.gov/npdes/outreach.cfm?program_id=0&otype=1 

 

Nonpoint Source Outreach Toolkit http://www.epa.gov/owowwtr1/NPS/eduinfo.html 

 

List of 319 Projects Currently Funded by TCEQ 

http://www.tceq.state.tx.us/compliance/monitoring/nps/projects/index.html 

 

 

 

More Resources for Nonpoint Source  

Grant and BMPs 

http://www.tceq.state.tx.us/compliance/monitoring/nps/projects/index.html


Galveston Bay Estuary Program 
Watershed Management 

 

 

 Steven Johnston, Monitoring and Research, 
Water and Sediment Quality. 

281.486.1244 

sjohnsto@tceq.state.tx.us 

www.gbep.state.tx.us 

 


