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Texas A&M Forest Service | Water Resources Program

Current program areas:

• Silviculture and timber harvest BMPs

• Fireline BMPs

• Education and outreach

• Watershed planning

• Grants for water resources related 
forestry practices

• Restoration and recovery

Stewarding Texas’ forests by fostering partnerships and 
delivering technical assistance related to the forest -

water relationship.
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• The Forest/Water Relationship

• Implementing the Forest/Water Relationship

⚬ Planning Around  Stream s and  Riparian  
Areas

￭ Stream  Type  Review

⚬ Best Managem ent Practices

￭ Tree-sca le

￭ Restora tion-sca le

￭ Com m unity-sca le

Presentation Overview

Middle  Lake  a t the  W.G. Jones Sta te  Forest, Conroe , Texas.
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The Forest/Water Relationship
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Rainfall Interception

Southern Live Oak 
(Quercus virginiana)

Interception of rain  
by tree  leaves, 

b ranches, and  trunk

Reduced impact 
force  and  speed  of 
ra in  drople ts h itting 

soil

Portion  of 
in te rcep ted  ra in  

evaporates  back 
in to  a tm osphere

Leaf litte r 
reduces rainfall 
impact , a ids in  

soil recharge
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Trees are Stormwater Infrastructure

• In addition to intercepting rainfall and reducing 
runoff, trees are water sinks

⚬ Mature  trees can  hold  hundred  to  thousands of 
ga llons of wate r 

i-Tree’s MyTree web  applica tion  
ca lcu la tes the  ecosystem  
benefits  of ind ividual trees.
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Root Benefits
Tree roots hold soil 

together , reducing sed im ent 
runoff during ra in  even ts and  

a long stream  banks

Roots create 
macropores  
which  hold  

wate r, 
increasing soil 

storage  
capacity

Trees absorb nutrients  in  
wate r th rough  the ir roots, 

reducing the  am ount of excess 
nu trien ts ending up  in  wate r 

bodies

Roots support 
com m unitie s of 
organ ism s tha t 
break down 

organic materials 
and toxins  found  

in  runoff
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Forests Are Pollutant Filters

Phosphorous Filtration
• Roots hold soil together

⚬ Phosphorous b inds to  
soil pa rticles in  top  layer 
of soil

Nitrogen Sinks
• Trees p rom ote  hea lthy soil 

structure , housing 
com m unitie s of bacteria 
and fungi

• Bacteria metabolize 
nitrogen , m aking it 
b ioava ilab le  for p lan ts

• Plan ts store  n itrogen  in  
b iom ass

In  a  2004 study investiga ting wate r qua lity in  16 
stream s in  Pennsylvan ia , riparian forests were 

found to remove between 200 -800% more 
nitrogen than non -forested stream 

segments . 
(Sweeney, e t a l. 2004)
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Without Native Vegetation
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Comparison of Surface Types

Infiltration rates of 
various surface types 

following a 3 -inch 
rainstorm.

20% 
Runoff

20% 
Runoff

33% 
Runoff

53% 
Runoff

83% 
Runoff

Graphic adap ted  from  Landscape for Life, 
Colorado Sta te  University Extension .
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What’s In The Runoff?

Nonpoint Source Pollution
• Home and commercial fertilizers, 

herbicides, insecticides, cleaners, 
pet and yard waste

• Sediment 

• Salt from  irriga tion  practices

• Bacteria and nutrients  from  
wild life , pe t, and  livestock waste , 
fau lty sep tic system s

• Temperature An educationa l sticke r next to  a  suburban  storm wate r d ra in .
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Urban Stormwater Life Cycle

Stormwater runs off 
impervious surfaces

Stormwater, pollutants, 
and trash  en te r storm  dra in  

system

Pollu ted  storm wate r is 
deposited  d irectly in to  

stream s without being 
treated
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Effects of Increased Runoff on 
Stream Health

Increased Runoff 
Negatively Impacts 

Stream Health

Increased sediment input  
→ reduced  light 

infiltration

Increased  water 
temperature  → reduced  

dissolved oxygen Com parison  of stream  hea lth  due  to  sed im enta tion . 
(USGS Virgin ia  and  West Virgin ia  Wate r Science  Cente r).
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Forests and Water Temperature

Freshwater species like largemouth bass 
(Micropterus salmoides) requ ire  specific 

ranges of d issolved  oxygen .
(Illustra tion  by TPWD).

• Trees shade streams , lowering 
wate r tem pera ture

⚬ Coole r wate r holds m ore  
d issolved  oxygen

⚬ Water tem pera ture  a ffects the  
feeding, reproduction, and 
metabolic processes of 
aquatic species

• Water that has infiltrated soil 
enters streams at lower 
temperatures  than  surface  runoff 
from  paved  a reas
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Riparian Trees Are Habitat

A rookery of neotropic cormorant ( Nannopterum brasilianum ) a t Sm ith  Oaks 
Sanctuary, High  Island , Texas. 

(Photo  by Sam  Hill, Texas A&M Forest Se rvice )

• Snags decrease flow rate  and  
crea te  riffle s

⚬ Large  sed im ent fa lls ou t of 
curren t

• Tree  debris creates habitat for 
wildlife , includ ing juvenile  fish

• Biofilm s accum ula te  on  debris and  
becom e food source  for 
invertebra tes

• Riparian  trees crea te  hab ita t for 
b irds, sm all an im als, insects
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Best Management 
Practices that support the 
forest/water relationship

BMP Planning 
Tools and Site 
Classification
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Why Implement BMPs?

Practices Upstream Improve 
the Watershed

• Texas is mostly privately owned

⚬ 95.8% private 

⚬ 4.2% public

• Best m anagem ent p ractices (BMPs) 
a t the  property-leve l p rotect 
sta tewide  na tura l re sources

A land  use  m ap  of the  Cotton  
Bayou  Wate rshed .

(Houston  Galveston  Area  
Council).
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Why Implement BMPs?

Texas is Growing and 
Changing

• Texas population will grow from 
34.2 to over 52.3 million between 
2030 and 2080 (Draft  2027 State 
Water Plan)

⚬ Popula tion  growth  la rge ly a round  
‘Texas Triangle’

• Land parce l fragmentation 
increasing

Popula tion  da ta  from  U.S. Census Bureau  (2025).

Mont Belvieu popula tion  grew  38.1% 
from  2020-2025.

Chambers County popula tion  grew 
23.8% from  2020-2025.

Only 36.2% of Cotton  Bayou  Wate rshed  
rem ains as na tura l space  or crop land

Cotton Bayou Tidal TMDL Technical Support Document (HGAC)
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Why Implement BMPs?

Texas Needs Clean Water

• Texas does not have enough clean 
water to meet projected demands

• More than half the drinking water in 
the U.S. originates in forests

⚬ Native  vege ta tion  reduces 
drinking wate r trea tm ent costs 
by m unicipa litie s

• Texas economy is tied to water
(Water for Texas | 2022 State Water Plan, Texas Wate r 

Deve lopm ent Board).
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How to Determine Stream Type
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Stream Types
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Know Your Land

Plan My Land Operation

• Identify property boundaries 
or upload shape file

• Identify sensitive areas

⚬ Adjustab le  param ete rs

A m ap of the  W.G. Jones Sta te  Forest (Conroe , Texas) m ade  using Plan My Land 
Operation , iden tifying sensitive  a reas.
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Plan My Land Operation

Know Your Land

• Multiple map layers 
available

• Layers for City Boundaries, 
Weather Outlooks, 
Watersheds and Wetlands

• Side-by-side  com parison  
tool

• Measurem ent tool A screengrab  of a  m ap  of the  W.G. Jones Sta te  Forest (Conroe , Texas), 
h igh ligh ting add itiona l PMLO fea tu res.
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Improving water quality 
with forestry and tree 
BMPs at the property level

Tree-Scale 
Stewardship
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Plan for installation of utility 
structures

Avoid improper mulching (i.e. 
mulch volcanoes)

Avoid compaction of soil in tree 
drip zone
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Plant trees properly to ensure 
longterm health

Individual Tree BMPs

Quality  of trees is just as (if not more) important than 
quantity  for ecosystem benefits.
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Tree Selection

Right Tree, Right Place

Before planting, consider:

• Estimated mature tree 
height  and  canopy width

• Proxim ity to  u tility lines, 
sa fe ty signs, bu ild ings, e tc.

• Tree  growth  conditions such  
as wate r and  ligh t 
requ irem ents Topped  trees for line  clearance . 

(Joseph  OBrien , USDA Forest Se rvice , Bugwood.org)

Need  he lp  find ing the  righ t tree  for your 
p roperty? Visit the  Texas Tree Planting 

Guide for a  custom  tree  se lector tool, 
tree  p lan ting and  care  tips.
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Tree Planting BMPs

Set Up for Success

• Keep root flare above 
grade

• Remove temporary 
nursery stakes, ties, etc.

The  best tim e  to  p lan t trees in  
Texas is between Halloween 
and Valentine’s Day , when  
trees a re  dorm ant.

Texas Arbor Day is the first Friday in 
November.



© Texas A&M Forest Service© Texas  A&M Fores t Se rvice

tfsweb.tamu.edu | 28CONSERVE. PROTECT. LEAD.

Mulching Trees

Do “Donut”

• Mulch should never  touch  
the  tree  trunk

• Im proper m ulch ing 
encourages pests and  slowly 
kills the  tree
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Prevent Soil Compaction

Soil is a Sponge

• Limit disturbance 
(construction ) in  the  root 
zone

• Com pacted  soils destroy 
m acropores, reducing a ir 
and  wate r pe rcola tion

• Com pacted  soils lim it root 
growth
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Prevent Soil Loss

DIY Erosion Mitigation
Hill Country Alliance ‘s 

Hillside Stewardship 
Guide de ta ils how to  

construct various sm all-
sca le  e rosion-m itiga tion  

m easures

Below: Log and  
rocks to  correct 
channe liza tion

Above : Repurposed  
brush  to  slow runoff and  

ca tch  sed im ent
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Improving water quality 
with forestry and tree 
BMPs at restoration scale

Restoration-Scale 
Stewardship
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Texas Forestry BMPs

The ‘Blue Book’

• Designed to protect water 
quality during and after 
forest m anagem ent 
activitie s

• Though origina lly deve loped  
for silvicu ltu ra l opera tions, 
Forestry BMPs have  a  wide 
range of applications in 
urban forestry and 
riparian restoration

Blue  Book PDF

BMP App
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Riparian Buffers
• Prioritize preservation and 

restoration of the riparian 
area , e specia lly riparian 
buffers  (a lso  ca lled  
stream side  m anagem ent 
zones, or SMZs)

• Buffe r wid th  varies with  
topography, soil type , e tc., 
bu t idea lly should  be  at 
least 50 ft wide on each 
side  of the  stream

Cotton Bayou Implementation Plan Management 
Measure: Manage/protect riparian corridors.
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Riparian Buffer Zones

(U.S. Forest Service)

Cotton Bayou Implementation Plan Management 
Measure: Develop stormwater/riparian 

demonstration project.
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Establishing Riparian Buffers
• Protect young trees from herbivory

⚬ Tree tubes, cages

• Reduce competition

⚬ Selective mulching, mowing, thinning, or 
herbicide application until trees have 
established
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Getting to the Stream: Road BMPs

Water Bars and Wing Ditches
• Can be constructed on roads , 

trails

• Designed  to  slow the flow  of 
wate r and  direct water offroad  
in to  vege ta ted  a reas

• Runoff control structures should 
not discharge directly into 
streams

• Construct roads along contour  
when  possib le

Wing Ditch

Properly constructed  wing d itch  with  wate r ba r 
d irecting flow.
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Minimize Soil Compaction

• Avoid operating 
machinery on saturated 
soils

• Use wide-tire equipment to 
disperse force

• Use geo-textile or geo -grid 
fabric, boards/wooden mats 
to increase soil bearing 
capacity

Severe rutting which has altered drainage 
patterns.

Getting to the Stream: Road BMPs
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Only Cross When Necessary

• Never use dirt crossings

⚬ Alters or impedes flow of 
water

⚬ Causes excess 
sedimentation

• Cross at right angle  where 
bank is even  and stream 
channel is straight

Permanent 
Bridge

Culvert 
Crossing

Low-water 
Crossing

Getting to the Stream: Road BMPs



© Texas A&M Forest Service© Texas  A&M Fores t Se rvice

tfsweb.tamu.edu | 39CONSERVE. PROTECT. LEAD.

Prescribed Burns

Playing with Fire

Site prep burns are often the 
most severe (hottest), with 

greatest potential for increased 
surface runoff  and  soil erosion

• Avoid  burn ing a long steep  
slopes or on  h igh ly e rod ib le  
soils

• Use  wate r con trol structures 
on  firebreaks A Texas A&M Forest Se rvice  wild land  fire figh te r 

assists with  a  con trolled  burn .

Learn  abou t prescribed  fire  gran ts 
offe red  by the  Texas A&M Forest 

Se rvice .
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Improving water quality 
using forests and trees at 
the watershed level

Community-Scale 
Stewardship
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What can I do?

Watershed-scale Stewardship
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Get engaged!

Watershed-scale Stewardship

Participate in Watershed Protection 
Plan development

Advocate for green spacesSteward your land

Volunteer your 
time and expertise

Implement Conservation 
Easements

Spread the word

Use best management 
practices
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We’re Here to Help

• Forest technical assistance

• Five- to ten -year stewardship 
plans

• Land management and 
forest health questions

• Financial assistance

• Education and outreach

Cotton Bayou Implementation Plan Management 
Measure: Support voluntary adoption of [...] 

conservation management plans.
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• Transfers of some property 
rights (usually related to 
development) without 
removing the property 
from private ownership

Protect Your Land

Conservation Easements

Learn  m ore  abou t the  Agency’s 
Forest Legacy p rogram , which  
prese rves working forestland .

Use  the  Texas Land Trust Council’s Texas Land Trust 
Directory to  sea rch  for land  trusts se rving you .
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• Stakeholder -developed 
plans to address and 
mitigate water impairment

⚬ Scien tific assessm ents, 
loca l knowledge , 
com m unity partne rsh ips 

Represent Your Community

Watershed Protection Plans

The  Houston-Galveston  Area  
Council (HGAC) is the  facilita tor for 
Grea te r Houston  WPPs
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• Embrace natural structure 
and function  of stream s

• Reta in  ecosystem benefits

• Prese rve  na tura l beau ty 
while  crea ting recreation 
spaces

Advocate for Best Practices

Let It Flow

A channe lized  section  of Brays Bayou  (top) vs. 
ripa rian  buffe r a long Buffa lo  Bayou  (bottom ), both  in  

Houston , Texas.

VS



© Texas A&M Forest Service© Texas  A&M Fores t Se rvice

tfsweb.tamu.edu | 47CONSERVE. PROTECT. LEAD.

Support Your Local Green Space

Green Spaces are Flood 
Infrastructure

Archbishop Joseph Fiorenza Park in 
Houston, a constructed wetland linking 
two detention ponds along Brays Bayou.

A map of Houston Parks Board’s Bayou Greenways p roject, 
linking recrea tiona l greenspaces a long the  bayou  system .
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Contact

Sam Hill
Woodland Ecologist

sam.hill@tfs.tamu.edu
(832) 260 -5866

Texas A&M Forest 
Service Homepage

Agency Water 
Resources Program

Texas Forest 
Information Portal

Learn More
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