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What are BMPs?

● A practice or combination of practices 
determined to be an effective and practicable 
means of preventing or reducing the amount of 
water pollution generated by nonpoint sources.
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Good, sound forestry practices that 
prevent soil erosion and protect 
water quality.



Why do we have BMPs?

Federal Legislation

Ø 1972 Clean Water Act
- Focused on Point Source water pollution

Ø Reauthorized in 1987
- Shifted focus to Nonpoint source (NPS) 
water pollution



Sources of NPS Pollution

• Urban Landscapes
• Construction Sites
• Mining
• Agriculture
• Silviculture



Breakdown of NPS Sources
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Presenter Notes
Presentation Notes
Breakdown of sources of NPS water pollution.  Silviculture only 3%.  Small piece of the pie, but we must do our part or else face regulations that some of the other sources face.  Forest operations are also a very visible disturbance.  With this in mind, we must make sure that we are doing our part so that when someone does raise a stink, we can show them that we are doing an excellent job of protecting water quality while producing a raw product. 




Texas BMP Program
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Ø BMP Development

Ø BMP Implementation

Ø BMP Implementation Monitoring

Ø BMP Effectiveness Monitoring

Presenter Notes
Presentation Notes
Implementation Monitoring – “Are BMPs being installed, and installed correctly?”

Effectiveness Monitoring – “Are BMPs working?”



Texas BMP Program
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The Blue Book

• Introduction

• Guidelines

• Recommended Specs

• Glossary

• Wetlands



Texas BMP Program

In Texas -

–Non-Regulatory BMP Program

–Steady growth in compliance rates

–Proven methods
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What is the regulatory and monitoring agency for 
surface waters in Texas?

A. Texas Parks and Wildlife Department

B. Natural Resources Conservation Service

C. Soil and Water Conservation Districts

D. Texas Commission on Environmental Quality

E. Texas State Soil and Water Conservation Board

Poll Question 1

Presenter Notes
Presentation Notes
TCEQ
Also air and waste management
TPWD - The Water Quality Program works with local, state and federal agencies to ensure that the needs of fish, wildlife, and aquatic resources are considered in water quality planning and permitting activities at both statewide and local levels. A department-wide Water Quality Team, consisting primarily of staff from the Inland and Coastal Fisheries divisions, coordinates review, assessment and response to a wide range of water quality issues.
TSSWCB - administers Texas’ soil and water conservation law and coordinates conservation and nonpoint source water pollution abatement programs throughout the State.  Offers technical assistance to the 216 Soil and Water Conservation Districts (SWCDs).







Presenter Notes
Presentation Notes
What do you notice here about the layout of this waterbar and wing ditch?
WB at a downhill angle
WD tied into the road
WD tied into the uphill side
Not dumping into a stream; but allowing the water and pollutants to slow down, feather out, and settle out



Presenter Notes
Presentation Notes
What do you notice about this road?
Crowned
WD not associated with a waterbar but with a side ditch
Not draining into the stream





Presenter Notes
Presentation Notes
Re-seeded



Presenter Notes
Presentation Notes
Slash a good choice on temporary roads, skid trails, etc.
Slash keeps mineral soil from being exposed which prevents erosion.



Streamside Management Zone (SMZ)
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Benefits of SMZs

• Filters sediment from overland flow before it 
enters the stream

• Stabilizes stream banks 

• Provides shade to maintain constant water 
temperatures

• Provides habitat and travel corridors for wildlife

• Helps to maintain diversity
18



Presenter Notes
Presentation Notes
Looks like they’ve avoided crossing the streams, at least in this shot.
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Presenter Notes
Presentation Notes
Precipitation is intercepted by the canopy and/or forest floor, most of the intercepted precipitation is evaporated (does not even reach the ground), some flows through
Interception – protects the soil surface from the kinetic energy of falling raindrops
Most of the precipitation that reaches the ground infiltrates into the soil
Forest soils are very porous and permeability because of the high organic matter content, lots of roots connecting the soil to the surface, and the burrowing activities of animals, worms, and insects
Water that infiltrates into the soil either flows through the soil to nearby streams (subsurface flow), is stored in the upper soil surface (and used by plants), or percolates down into the groundwater aquifer
Leaving only a small portion of precipitation for surface runoff


Because of the protective cover and limited surface runoff, very little erosion from forestlands
The system also regulates flows and provides consistent stable baseflows (the groundwater contribution to stream flow)
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Forests Act as Pollutant Filters

Riparian vegetation can 
remove metals, 
nutrients, and other 
chemicals from runoff 
via plant uptake, and 
by facilitating bacterial 
transformation.

Studies have shown that buffers along streams can 
reduce Nitrogen and Phosphorous pollution by 80-90%

Presenter Notes
Presentation Notes
The process of passing through the soil is one of the most important purifiers of water. Many pollutants are filtered, attached to soil particles, or eaten by microbes as water passes through the soil. Bypassing this route has a severe negative effect on water quality. 



Forest Floor: 
                   Slows water down and allows it to infiltrate into the soil
                   Soil particles filter out
                   Covers exposed soil limiting or preventing erosion



Presenter Notes
Presentation Notes
Bridge mat crossing - temporary crossing











Presenter Notes
Presentation Notes
Additional low water crossing picture




Presenter Notes
Presentation Notes
Geocell.  Discuss merits, cost effectiveness, and applications






What is the #1 water pollutant occurring from 
forest and other land management activities?

A. Herbicides

B. Pesticides

C. Sediment

D. E. coli

E. Nutrients/Fertilizer

Poll Question 2
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Components of a Voluntary Program

• Education

• Technical Assistance

• Outreach

• Effectiveness Monitoring

• Implementation Monitoring



How do we monitor?

• Harvest Trends

• Site Selection
– NDVI and SWIR—Landsat 8
– Google Earth Verification
– County Appraisal District Data

• 150 Tracts
– All Silvicultural Operations

Presenter Notes
Presentation Notes
Normalized Difference Vegetation Index (NDVI) - To determine the density of green on a patch of land, researchers must observe the distinct colors (wavelengths) of visible and near-infrared sunlight reflected by the plants.

Short-wave infrared (SWIR) refers to nonvisible light falling roughly between 1400 and 3000 nanometers (nm) in wavelength. Visible light, on the other hand, typically corresponds to the 400 to 700 nm range. Immediately adjacent to visible light is near infrared, or NIR, within the 700 to 1400 nm range, and SWIR is adjacent to NIR.
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Presenter Notes
Presentation Notes
Zoom in to the darker images.
Dark = significant change within the last 6 months   Assigns #s to pixels; subtract older image from now.
Green = still green
Yellow = some change





Presenter Notes
Presentation Notes
Comparing to tract map from landowner.
Even shows SMZs.



How do we monitor?
Walk out the tract

– SMZs and Stream Crossings

– Roads – Permanent and Temporary

– Skid Trails

– Sets

– Site Prep

– Additional Sensitive Areas



Inspection Form

• 45 Questions

• Yes-No-N/A or N/N

• % Compliance = %Yes 

• Significant Risk

• Comment Section

Presenter Notes
Presentation Notes
N/A = Not Applicable (such as no stream crossing present, so would be N/A)

N/N = Not Necessary



Inspection Form

• 45 Questions

• Yes-No-N/A or N/N

• % Compliance = %Yes 

• Significant Risk

• Comment Section

Presenter Notes
Presentation Notes
Significant Risk = An existing on-the-ground condition resulting from failure to correctly implement BMPs that, if left unmitigated, has already or will likely result in an adverse change in the chemical, physical, or biological condition of a water body.



Inspection Form

• 45 Questions

• Yes-No-N/A or N/N

• % Compliance = %Yes 

• Significant Risk

• Comment Section



Quality Control

• Sites Selected at Random

• Limited Personnel

• Methods Approved by 
the EPA and TSSWCB



Overall Trends
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East Texas Land Ownership
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Implementation by Ownership
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What factors do you think are involved in the 
lower scores of the private landowners in the 
early years?

A. Lack of knowledge of BMPs

B. Some private landowners live away from 
their forested property

C. Cost of application of BMPs

D. All the above

E. None of the above

Poll Question 3



BMP Implementation Across U.S.

• Texas is non-regulatory

• Implementation rates across 
U.S. (2011):
ØNon-regulatory = 90.2%

ØQuasi-regulatory = 90.2%

ØRegulatory = 93.4%



Round 10 Trends
% Implementation

Yes
% Implementation

No

Forester Involved 95.4 79.0

Logger Attended 
BMP Classes 94.9 71.9

Landowner Familiar 
with BMPs 95.3 77.5

BMPs in Contract 95.2 72.2

SFI® Mill 95.4 78.1

Management Plan 95.2 76.9



Do BMPs Really Work?



BMP Effectiveness Monitoring
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- BACI design (before - after / control - impact)

- 4 “worst case scenario” sites near Lufkin, Texas 

- 2nd and 3rd order perennial streams

- Sites under operational, intensive forest 
management

- 100% BMP Implementation on all operations

- Watershed control – no outside influences

- Biological and physiochemical monitoring
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Project Timeline

Key Dates
July 2003:  Project Begins

- Monitoring every month
- Conducted 3 pre-

treatment biological 
samplings

November – December 2004:
Treatment - Harvest

September – October 2005:
Treatment - Site Prep

55
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Typical Study Site
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Sampling Parameters
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Physiochemical

• pH 
• Dissolved Oxygen
• Conductivity
• Temperature
• Turbidity
• Total Suspended Solids 
• Phosphorous / Nitrogen

Biological

• Habitat assessment
- Physical Characteristics

• Bioassessment
- Benthics
- Fish



Water Sampling - Grab
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Water Sampling – Storm Events
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Water Sampling – Storm Events
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Water Sampling – Storm Events
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Biological Sampling
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• Conducted twice a year (spring and fall)

• Consisted of Habitat, Benthics, and Fish

• TCEQ/EPA Sampling Methodology

Benthics Fish

- D-frame kick net - Electroshocker

- Picking from debris - Seine

Presenter Notes
Presentation Notes
TECQ SWQM (Surface Water Quality Monitoring) manual
EPA Rapid Bio-Assessment (RBA)



Habitat Assessment
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Habitat Assessment
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Available 
Instream 

Cover
Bank Stability

Bottom 
Substrate 
Stability

Channel 
Sinuosity

Number of 
Riffles

Riparian 
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Vegetation

Dimensions of 
largest pool

Aesthetics of 
Reach

Channel Flow 
Status and 

Water Depth



Biological Sampling - Benthics
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When using benthic macroinvertebrates to 
determine environmental conditions, what 3 key 
Orders are considered the best indicators of good 
water quality?

A. Coleoptera, Decapoda, Odonata

B. Ephemeroptera, Plecoptera, Trichoptera

C. Collembola, Diptera, Orthoptera

D. Hemiptera, Lepidoptera, Siphonaptera

Poll Question 4

Presenter Notes
Presentation Notes
EPT Index
Mayflies, stoneflies, caddisflies
Highly sensitive to pollution
Orthoptera = grasshoppers, katydids
Hemiptera = giant waterbugs, chinch bug, etc.
Siphonaptera = fleas



Dragonfly Midge Stonefly

Mayfly Caddisfly

Biological Sampling - Benthics
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Biological Sampling - Fish
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Biological Sampling - Fish
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Biological Sampling - Fish
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Biological Sampling - Fish

72

Spotted Sunfish Yellow Bullhead

Spotted Bass



Results – Habitat Assessment Scores
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Season
Above Below Above Below Above Below Above Below

Fall '03 21.50 19.00 20.00 22.00 20.25 20.00 20.00 18.50
Spring '04 21.50 20.50 21.00 24.00 18.00 18.50 21.50 20.50

Fall '04 20.50 20.00 21.50 22.00 21.50 16.50 20.50 19.50

Spring '05 22.00 22.00 21.50 23.50 21.50 20.00 21.50 19.00
Fall '05 18.50 21.00 21.00 22.50 23.00 19.50 21.50 20.50

Spring '06 21.00 22.00 21.50 23.50 23.00 22.50 22.00 20.00
Fall '06 21.50 21.50 21.00 21.50 22.50 22.00 22.00 19.00

Spring '07 19.50 21.00 22.00 23.50 23.50 21.50 23.00 19.50
Fall '07 19.50 20.00 23.00 21.50 22.00 22.00 22.00 18.00

Ratings (per TCEQ):
26 - 31 = Exceptional Pre-treatment
20 - 25 = High Post-treatment
14 - 19 = Intermediate
< 13 = Limited

Cherokee Houston Newton San Augustine


Habitat-black

		

				Season		Cherokee				Houston				Newton				San Augustine

						Above		Below		Above		Below		Above		Below		Above		Below

				Fall '03		21.50		19.00		20.00		22.00		20.25		20.00		20.00		18.50

				Spring '04		21.50		20.50		21.00		24.00		18.00		18.50		21.50		20.50

				Fall '04		20.50		20.00		21.50		22.00		21.50		16.50		20.50		19.50

				Spring '05		22.00		22.00		21.50		23.50		21.50		20.00		21.50		19.00

				Fall '05		18.50		21.00		21.00		22.50		23.00		19.50		21.50		20.50

				Spring '06		21.00		22.00		21.50		23.50		23.00		22.50		22.00		20.00

				Fall '06		21.50		21.50		21.00		21.50		22.50		22.00		22.00		19.00

				Spring '07		19.50		21.00		22.00		23.50		23.50		21.50		23.00		19.50

				Fall '07		19.50		20.00		23.00		21.50		22.00		22.00		22.00		18.00

				Ratings (per TCEQ):

						26 - 31 = Exceptional										Pre-treatment

						20 - 25 = High										Post-treatment

						14 - 19 = Intermediate

						< 13 = Limited





Habitat-colored

		

				Season		Cherokee				Houston				Newton				San Augustine

						Above		Below		Above		Below		Above		Below		Above		Below

				Fall '03		21.50		19.00		20.00		22.00		20.25		20.00		20.00		18.50

				Spring '04		21.50		20.50		21.00		24.00		18.00		18.50		21.50		20.50

				Fall '04		20.50		20.00		21.50		22.00		21.50		16.50		20.50		19.50

				Spring '05		22.00		22.00		21.50		23.50		21.50		20.00		21.50		19.00

				Fall '05		18.50		21.00		21.00		22.50		23.00		19.50		21.50		20.50

				Spring '06		21.00		22.00		21.50		23.50		23.00		22.50		22.00		20.00

				Fall '06		21.50		21.50		21.00		21.50		22.50		22.00		22.00		19.00

				Spring '07		19.50		21.00		22.00		23.50		23.50		21.50		23.00		19.50

				Fall '07		19.50		20.00		23.00		21.50		22.00		22.00		22.00		18.00

				Ratings (per TCEQ):

						26 - 31 = Exceptional										Pre-treatment

						20 - 25 = High										Post-treatment

						14 - 19 = Intermediate

						< 13 = Limited





Benthics-black

		

				Season		Cherokee				Houston				Newton				San Augustine

						Above		Below		Above		Below		Above		Below		Above		Below

				Fall '03		28		30		30		33		28		27		28		31

				Spring '04		36		27		26		31		30		32		26		24

				Fall '04		32		31		29		28		31		30		32		32

				Spring '05		33		32		27		24		25		32		25		29

				Fall '05		35		27		25		29		27		25		29		28

				Spring '06		30		23		22		29		28		28		31		27

				Fall '06		26		18		23		30		20		24		27		27

				Spring '07		31		34		23		28		23		20		33		31

				Fall '07		28		25		27		25		25		25		33		24

				Ratings (per TCEQ):

						> 36 = Exceptional										Pre-treatment

						29 - 36 = High										Post-treatment

						22 - 28 = Intermediate

						< 22 = Limited





Benthics-colored

		

				Season		Cherokee				Houston				Newton				San Augustine

						Above		Below		Above		Below		Above		Below		Above		Below

				Fall '03		28		30		30		33		28		27		28		31

				Spring '04		36		27		26		31		30		32		26		24

				Fall '04		32		31		29		28		31		30		32		32

				Spring '05		33		32		27		24		25		32		25		29

				Fall '05		35		27		25		29		27		25		29		28

				Spring '06		30		23		22		29		28		28		31		27

				Fall '06		26		18		23		30		20		24		27		27

				Spring '07		31		34		23		28		23		20		33		31

				Fall '07		28		25		27		25		25		25		33		24

				Ratings (per TCEQ):

						> 36 = Exceptional										Pre-treatment

						29 - 36 = High										Post-treatment

						22 - 28 = Intermediate

						< 22 = Limited





Fish-black

		

				Season		Cherokee				Houston				Newton				San Augustine

						Above		Below		Above		Below		Above		Below		Above		Below

				Fall '03		44		48		44		48		58		55		45		45

				Spring '04		45		47		44		39		51		46		46		49

				Fall '04		43		51		41		39		58		54		40		45

				Spring '05		46		50		39		51		52		53		47		43

				Fall '05		47		51		42		42		49		51		42		48

				Spring '06		50		51		40		48		51		55		41		45

				Fall '06		47		53		44		46		55		55		43		51

				Spring '07		49		49		33		43		50		54		42		43

				Fall '07		47		49		40		48		54		52		48		48

				Ratings (per TCEQ):

						> 52 = Exceptional										Pre-treatment

						42 - 51 = High										Post-treatment

						36 - 41 = Intermediate

						< 36 = Limited





Fish-colored

		

				Season		Cherokee				Houston				Newton				San Augustine

						Above		Below		Above		Below		Above		Below		Above		Below

				Fall '03		44		48		44		48		58		55		45		45

				Spring '04		45		47		44		39		51		46		46		49

				Fall '04		43		51		41		39		58		54		40		45

				Spring '05		46		50		39		51		52		53		47		43

				Fall '05		47		51		42		42		49		51		42		48

				Spring '06		50		51		40		48		51		55		41		45

				Fall '06		47		53		44		46		55		55		43		51

				Spring '07		49		49		33		43		50		54		42		43

				Fall '07		47		49		40		48		54		52		48		48

				Ratings (per TCEQ):

						> 52 = Exceptional										Pre-treatment

						42 - 51 = High										Post-treatment

						36 - 41 = Intermediate

						< 36 = Limited
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Results – Habitat Assessment Scores

74

Season
Above Below Above Below Above Below Above Below

Fall '03 21.50 19.00 20.00 22.00 20.25 20.00 20.00 18.50
Spring '04 21.50 20.50 21.00 24.00 18.00 18.50 21.50 20.50

Fall '04 20.50 20.00 21.50 22.00 21.50 16.50 20.50 19.50

Spring '05 22.00 22.00 21.50 23.50 21.50 20.00 21.50 19.00
Fall '05 18.50 21.00 21.00 22.50 23.00 19.50 21.50 20.50

Spring '06 21.00 22.00 21.50 23.50 23.00 22.50 22.00 20.00
Fall '06 21.50 21.50 21.00 21.50 22.50 22.00 22.00 19.00

Spring '07 19.50 21.00 22.00 23.50 23.50 21.50 23.00 19.50
Fall '07 19.50 20.00 23.00 21.50 22.00 22.00 22.00 18.00

Ratings (per TCEQ):
26 - 31 = Exceptional Pre-treatment
20 - 25 = High Post-treatment
14 - 19 = Intermediate
< 13 = Limited

Cherokee Houston Newton San Augustine


Habitat-black

		

				Season		Cherokee				Houston				Newton				San Augustine

						Above		Below		Above		Below		Above		Below		Above		Below

				Fall '03		21.50		19.00		20.00		22.00		20.25		20.00		20.00		18.50

				Spring '04		21.50		20.50		21.00		24.00		18.00		18.50		21.50		20.50

				Fall '04		20.50		20.00		21.50		22.00		21.50		16.50		20.50		19.50

				Spring '05		22.00		22.00		21.50		23.50		21.50		20.00		21.50		19.00

				Fall '05		18.50		21.00		21.00		22.50		23.00		19.50		21.50		20.50

				Spring '06		21.00		22.00		21.50		23.50		23.00		22.50		22.00		20.00

				Fall '06		21.50		21.50		21.00		21.50		22.50		22.00		22.00		19.00

				Spring '07		19.50		21.00		22.00		23.50		23.50		21.50		23.00		19.50

				Fall '07		19.50		20.00		23.00		21.50		22.00		22.00		22.00		18.00

				Ratings (per TCEQ):

						26 - 31 = Exceptional										Pre-treatment

						20 - 25 = High										Post-treatment

						14 - 19 = Intermediate

						< 13 = Limited





Habitat-colored

		

				Season		Cherokee				Houston				Newton				San Augustine

						Above		Below		Above		Below		Above		Below		Above		Below

				Fall '03		21.50		19.00		20.00		22.00		20.25		20.00		20.00		18.50

				Spring '04		21.50		20.50		21.00		24.00		18.00		18.50		21.50		20.50

				Fall '04		20.50		20.00		21.50		22.00		21.50		16.50		20.50		19.50

				Spring '05		22.00		22.00		21.50		23.50		21.50		20.00		21.50		19.00

				Fall '05		18.50		21.00		21.00		22.50		23.00		19.50		21.50		20.50

				Spring '06		21.00		22.00		21.50		23.50		23.00		22.50		22.00		20.00

				Fall '06		21.50		21.50		21.00		21.50		22.50		22.00		22.00		19.00

				Spring '07		19.50		21.00		22.00		23.50		23.50		21.50		23.00		19.50

				Fall '07		19.50		20.00		23.00		21.50		22.00		22.00		22.00		18.00

				Ratings (per TCEQ):

						26 - 31 = Exceptional										Pre-treatment

						20 - 25 = High										Post-treatment

						14 - 19 = Intermediate

						< 13 = Limited





Benthics-black

		

				Season		Cherokee				Houston				Newton				San Augustine

						Above		Below		Above		Below		Above		Below		Above		Below

				Fall '03		28		30		30		33		28		27		28		31

				Spring '04		36		27		26		31		30		32		26		24

				Fall '04		32		31		29		28		31		30		32		32

				Spring '05		33		32		27		24		25		32		25		29

				Fall '05		35		27		25		29		27		25		29		28

				Spring '06		30		23		22		29		28		28		31		27

				Fall '06		26		18		23		30		20		24		27		27

				Spring '07		31		34		23		28		23		20		33		31

				Fall '07		28		25		27		25		25		25		33		24

				Ratings (per TCEQ):

						> 36 = Exceptional										Pre-treatment

						29 - 36 = High										Post-treatment

						22 - 28 = Intermediate

						< 22 = Limited





Benthics-colored

		

				Season		Cherokee				Houston				Newton				San Augustine

						Above		Below		Above		Below		Above		Below		Above		Below

				Fall '03		28		30		30		33		28		27		28		31

				Spring '04		36		27		26		31		30		32		26		24

				Fall '04		32		31		29		28		31		30		32		32

				Spring '05		33		32		27		24		25		32		25		29

				Fall '05		35		27		25		29		27		25		29		28

				Spring '06		30		23		22		29		28		28		31		27

				Fall '06		26		18		23		30		20		24		27		27

				Spring '07		31		34		23		28		23		20		33		31

				Fall '07		28		25		27		25		25		25		33		24

				Ratings (per TCEQ):

						> 36 = Exceptional										Pre-treatment

						29 - 36 = High										Post-treatment

						22 - 28 = Intermediate

						< 22 = Limited





Fish-black

		

				Season		Cherokee				Houston				Newton				San Augustine

						Above		Below		Above		Below		Above		Below		Above		Below

				Fall '03		44		48		44		48		58		55		45		45

				Spring '04		45		47		44		39		51		46		46		49

				Fall '04		43		51		41		39		58		54		40		45

				Spring '05		46		50		39		51		52		53		47		43

				Fall '05		47		51		42		42		49		51		42		48

				Spring '06		50		51		40		48		51		55		41		45

				Fall '06		47		53		44		46		55		55		43		51

				Spring '07		49		49		33		43		50		54		42		43

				Fall '07		47		49		40		48		54		52		48		48

				Ratings (per TCEQ):

						> 52 = Exceptional										Pre-treatment

						42 - 51 = High										Post-treatment

						36 - 41 = Intermediate

						< 36 = Limited





Fish-colored

		

				Season		Cherokee				Houston				Newton				San Augustine

						Above		Below		Above		Below		Above		Below		Above		Below

				Fall '03		44		48		44		48		58		55		45		45

				Spring '04		45		47		44		39		51		46		46		49

				Fall '04		43		51		41		39		58		54		40		45

				Spring '05		46		50		39		51		52		53		47		43

				Fall '05		47		51		42		42		49		51		42		48

				Spring '06		50		51		40		48		51		55		41		45

				Fall '06		47		53		44		46		55		55		43		51

				Spring '07		49		49		33		43		50		54		42		43

				Fall '07		47		49		40		48		54		52		48		48

				Ratings (per TCEQ):

						> 52 = Exceptional										Pre-treatment

						42 - 51 = High										Post-treatment

						36 - 41 = Intermediate

						< 36 = Limited
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Mean Habitat HQI Scores – All Sites
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Results – Benthic Aquatic Life Use Scores

76

Above Below Above Below Above Below Above Below

Fall '03 28 30 30 33 28 27 28 31

Spring '04 36 27 26 31 30 32 26 24
Fall '04 32 31 29 28 31 30 32 32

Spring '05 33 32 27 24 25 32 25 29

Fall '05 35 27 25 29 27 25 29 28

Spring '06 30 23 22 29 28 28 31 27

Fall '06 26 18 23 30 20 24 27 27

Spring '07 31 34 23 28 23 20 33 31

Fall '07 28 25 27 25 25 25 33 24

Ratings (per TCEQ):
> 36 = Exceptional Pre-treatment
29 - 36 = High Post-treatment
22 - 28 = Intermediate
< 22 = Limited

Presenter Notes
Presentation Notes
Benthic Macroinvertebrate Metrics
 Taxa Richness
  EPT Taxa Abundance
  Biotic Index
  % Chironimidae
  % Dominant Taxon
  % Dominant FFG
 % Predators
  Ratio of Intol/Tol Taxon
  % Total Tricoptera as Hydropsychidae
  # Non-Insect Taxa
  % Collector-Gatherers
  % of Total as Elmidae


Habitat-black

		

				Season		Cherokee				Houston				Newton				San Augustine

						Above		Below		Above		Below		Above		Below		Above		Below

				Fall '03		21.50		19.00		20.00		22.00		20.25		20.00		20.00		18.50

				Spring '04		21.50		20.50		21.00		24.00		18.00		18.50		21.50		20.50

				Fall '04		20.50		20.00		21.50		22.00		21.50		16.50		20.50		19.50

				Spring '05		22.00		22.00		21.50		23.50		21.50		20.00		21.50		19.00

				Fall '05		18.50		21.00		21.00		22.50		23.00		19.50		21.50		20.50

				Spring '06		21.00		22.00		21.50		23.50		23.00		22.50		22.00		20.00

				Fall '06		21.50		21.50		21.00		21.50		22.50		22.00		22.00		19.00

				Spring '07		19.50		21.00		22.00		23.50		23.50		21.50		23.00		19.50

				Fall '07		19.50		20.00		23.00		21.50		22.00		22.00		22.00		18.00

				Ratings (per TCEQ):

						26 - 31 = Exceptional										Pre-treatment

						20 - 25 = High										Post-treatment

						14 - 19 = Intermediate

						< 13 = Limited





Habitat-colored

		

				Season		Cherokee				Houston				Newton				San Augustine

						Above		Below		Above		Below		Above		Below		Above		Below

				Fall '03		21.50		19.00		20.00		22.00		20.25		20.00		20.00		18.50

				Spring '04		21.50		20.50		21.00		24.00		18.00		18.50		21.50		20.50

				Fall '04		20.50		20.00		21.50		22.00		21.50		16.50		20.50		19.50

				Spring '05		22.00		22.00		21.50		23.50		21.50		20.00		21.50		19.00

				Fall '05		18.50		21.00		21.00		22.50		23.00		19.50		21.50		20.50

				Spring '06		21.00		22.00		21.50		23.50		23.00		22.50		22.00		20.00

				Fall '06		21.50		21.50		21.00		21.50		22.50		22.00		22.00		19.00

				Spring '07		19.50		21.00		22.00		23.50		23.50		21.50		23.00		19.50

				Fall '07		19.50		20.00		23.00		21.50		22.00		22.00		22.00		18.00

				Ratings (per TCEQ):

						26 - 31 = Exceptional										Pre-treatment

						20 - 25 = High										Post-treatment

						14 - 19 = Intermediate

						< 13 = Limited





Benthics-black

		

				Season		Cherokee				Houston				Newton				San Augustine

						Above		Below		Above		Below		Above		Below		Above		Below

				Fall '03		28		30		30		33		28		27		28		31

				Spring '04		36		27		26		31		30		32		26		24

				Fall '04		32		31		29		28		31		30		32		32

				Spring '05		33		32		27		24		25		32		25		29

				Fall '05		35		27		25		29		27		25		29		28

				Spring '06		30		23		22		29		28		28		31		27

				Fall '06		26		18		23		30		20		24		27		27

				Spring '07		31		34		23		28		23		20		33		31

				Fall '07		28		25		27		25		25		25		33		24

				Ratings (per TCEQ):

						> 36 = Exceptional										Pre-treatment

						29 - 36 = High										Post-treatment

						22 - 28 = Intermediate

						< 22 = Limited





Benthics-colored

		

				Season		Cherokee				Houston				Newton				San Augustine

						Above		Below		Above		Below		Above		Below		Above		Below

				Fall '03		28		30		30		33		28		27		28		31

				Spring '04		36		27		26		31		30		32		26		24

				Fall '04		32		31		29		28		31		30		32		32

				Spring '05		33		32		27		24		25		32		25		29

				Fall '05		35		27		25		29		27		25		29		28

				Spring '06		30		23		22		29		28		28		31		27

				Fall '06		26		18		23		30		20		24		27		27

				Spring '07		31		34		23		28		23		20		33		31

				Fall '07		28		25		27		25		25		25		33		24

				Ratings (per TCEQ):

						> 36 = Exceptional										Pre-treatment

						29 - 36 = High										Post-treatment

						22 - 28 = Intermediate

						< 22 = Limited





Fish-black

		

				Season		Cherokee				Houston				Newton				San Augustine

						Above		Below		Above		Below		Above		Below		Above		Below

				Fall '03		44		48		44		48		58		55		45		45

				Spring '04		45		47		44		39		51		46		46		49

				Fall '04		43		51		41		39		58		54		40		45

				Spring '05		46		50		39		51		52		53		47		43

				Fall '05		47		51		42		42		49		51		42		48

				Spring '06		50		51		40		48		51		55		41		45

				Fall '06		47		53		44		46		55		55		43		51

				Spring '07		49		49		33		43		50		54		42		43

				Fall '07		47		49		40		48		54		52		48		48

				Ratings (per TCEQ):

						> 52 = Exceptional										Pre-treatment

						42 - 51 = High										Post-treatment

						36 - 41 = Intermediate

						< 36 = Limited





Fish-colored

		

				Season		Cherokee				Houston				Newton				San Augustine

						Above		Below		Above		Below		Above		Below		Above		Below

				Fall '03		44		48		44		48		58		55		45		45

				Spring '04		45		47		44		39		51		46		46		49

				Fall '04		43		51		41		39		58		54		40		45

				Spring '05		46		50		39		51		52		53		47		43

				Fall '05		47		51		42		42		49		51		42		48

				Spring '06		50		51		40		48		51		55		41		45

				Fall '06		47		53		44		46		55		55		43		51

				Spring '07		49		49		33		43		50		54		42		43

				Fall '07		47		49		40		48		54		52		48		48

				Ratings (per TCEQ):

						> 52 = Exceptional										Pre-treatment

						42 - 51 = High										Post-treatment

						36 - 41 = Intermediate

						< 36 = Limited
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Benthic Macroinvertebrate Metrics
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• Taxa Richness

• EPT Taxa Abundance

• Biotic Index (HBI)

• % Chironomidae

• % Dominant Taxon

• % Dominant FFG

• % Predators

• Ratio of Intol/Tol Taxon

• % Total Tricoptera as
Hydropsychidae

• # Non-Insect Taxa

• % Collector-Gatherers

• % of Total as Elmidae

Presenter Notes
Presentation Notes
Chironomidae – non-biting midges (Order Diptera-flies)   (tol. values 4-10)
FFG = Functional Feeding Group
Tricoptera – caddisflies; Hydropsychidae–net-spinning caddisflies (tol. Values 0-6)
Collector-gatherers (deposit feeders). Benthic macroinvertebrates adapted to use fine particulate organic matter (FPOM) deposited either interstitially or on the surface of the substrata as their primary food resource. 
Elmidae – riffle beetles  (tol. values 2-7)



Results – Benthic Aquatic Life Use Scores
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10.00

15.00

20.00

25.00

30.00

35.00

40.00

Above Below

Pre-treatment
Post-treatment

Ratings (per TCEQ):
> 36 = Exceptional
29 - 36 = High
22 - 28 = Intermediate
< 22 = Limited

Presenter Notes
Presentation Notes
Benthic Macroinvertebrate Metrics
 Taxa Richness
  EPT Taxa Abundance
  Biotic Index
  % Chironimidae
  % Dominant Taxon
  % Dominant FFG
 % Predators
  Ratio of Intol/Tol Taxon
  % Total Tricoptera as Hydropsychidae
  # Non-Insect Taxa
  % Collector-Gatherers
  % of Total as Elmidae


Habitat data

		

				Season		Cherokee				Houston				Newton				San Augustine						Season		All Sites - avg

						Above		Below		Above		Below		Above		Below		Above		Below						Above		Below

				Fall '03		21.50		19.00		20.00		22.00		20.25		20.00		20.00		18.50				Fall '03		20.44		19.88

				Spring '04		21.50		20.50		21.00		24.00		18.00		18.50		21.50		20.50				Spring '04		20.50		20.88

				Fall '04		20.50		20.00		21.50		22.00		21.50		16.50		20.50		19.50				Fall '04		21.00		19.50

				Spring '05		22.00		22.00		21.50		23.50		21.50		20.00		21.50		19.00				Spring '05		21.63		21.13

				Fall '05		18.50		21.00		21.00		22.50		23.00		19.50		21.50		20.50				Fall '05		21.00		20.88

				Spring '06		21.00		22.00		21.50		23.50		23.00		22.50		22.00		20.00				Spring '06		21.88		22.00

				Fall '06		21.50		21.50		21.00		21.50		22.50		22.00		22.00		21.00				Fall '06		21.75		21.50

				Spring '07		19.50		21.00		23.00		23.50		23.50		21.50		22.50		19.50				Spring '07		22.13		21.38

				Fall '07		19.50		20.00		21.50		23.00		22.00		22.00		22.00		18.00				Fall '07		21.25		20.75

				Ratings (per TCEQ):

						26 - 31 = Exceptional										Pre-treatment										All Sites - average						For		All Sites - average

						20 - 25 = High										Post-treatment										Above		Below				Graph		Above		Below

						14 - 19 = Intermediate																		Pre-treatment		20.65		20.08				Pre-treatment		20.58		20.10

						< 13 = Limited																		Post-treatment		21.60		21.27				Post-treatment		21.56		21.17

														Taking into account SAC's different										All Sites - average		Pre-treatment		Post-treatment

														pre and post treatment dates:										Above - All Sites Averaged		20.58		21.56

																		Use these numbers:						Below - All Sites Averaged		20.10		21.17





Habitat Chart

		Fall '03		Fall '03		Fall '03		Fall '03		Fall '03		Fall '03		Fall '03		Fall '03

		Spring '04		Spring '04		Spring '04		Spring '04		Spring '04		Spring '04		Spring '04		Spring '04

		Fall '04		Fall '04		Fall '04		Fall '04		Fall '04		Fall '04		Fall '04		Fall '04

		Spring '05		Spring '05		Spring '05		Spring '05		Spring '05		Spring '05		Spring '05		Spring '05

		Fall '05		Fall '05		Fall '05		Fall '05		Fall '05		Fall '05		Fall '05		Fall '05

		Spring '06		Spring '06		Spring '06		Spring '06		Spring '06		Spring '06		Spring '06		Spring '06

		Fall '06		Fall '06		Fall '06		Fall '06		Fall '06		Fall '06		Fall '06		Fall '06

		Spring '07		Spring '07		Spring '07		Spring '07		Spring '07		Spring '07		Spring '07		Spring '07

		Fall '07		Fall '07		Fall '07		Fall '07		Fall '07		Fall '07		Fall '07		Fall '07



Cherokee Above

Cherokee Below

Houston Above

Houston Below

Newton Above

Newton Below

San Augustine Above

San Augustine Below

Scores

21.5

19

20

22

20.25

20

20

18.5

21.5

20.5

21

24

18

18.5

21.5

20.5

20.5

20

21.5

22

21.5

16.5

20.5

19.5

22

22

21.5

23.5

21.5

20

21.5

19

18.5

21

21

22.5

23

19.5

21.5

20.5

21

22

21.5

23.5

23

22.5

22

20

21.5

21.5

21

21.5

22.5

22

22

21

19.5

21

23

23.5

23.5

21.5

22.5

19.5

19.5

20

21.5

23

22

22

22

18



Habitat Avg Chart

		Fall '03		Fall '03

		Spring '04		Spring '04

		Fall '04		Fall '04

		Spring '05		Spring '05

		Fall '05		Fall '05

		Spring '06		Spring '06

		Fall '06		Fall '06

		Spring '07		Spring '07

		Fall '07		Fall '07



Pre-Treatment

Post-Treatment

All Sites - avg Above

All Sites - avg Below

Scores

20.4375

19.875

20.5

20.875

21

19.5

21.625

21.125

21

20.875

21.875

22

21.75

21.5

22.125

21.375

21.25

20.75



Habitat Avg Chart (2)

		Fall '03		Fall '03

		Spring '04		Spring '04

		Fall '04		Fall '04

		Spring '05		Spring '05

		Fall '05		Fall '05

		Spring '06		Spring '06

		Fall '06		Fall '06

		Spring '07		Spring '07

		Fall '07		Fall '07



Pre-Treatment

Post-Treatment

All Sites - avg Above

All Sites - avg Below

Scores

20.4375

19.875

20.5

20.875

21

19.5

21.625

21.125

21

20.875

21.875

22

21.75

21.5

22.125

21.375

21.25

20.75



Habitat Avg Chart (5)

		Fall '03		Fall '03

		Spring '04		Spring '04

		Fall '04		Fall '04

		Spring '05		Spring '05

		Fall '05		Fall '05

		Spring '06		Spring '06

		Fall '06		Fall '06

		Spring '07		Spring '07

		Fall '07		Fall '07



Pre-Treatment

Post-Treatment

All Sites - avg Above

All Sites - avg Below

Scores

20.4375

19.875

20.5

20.875

21

19.5

21.625

21.125

21

20.875

21.875

22

21.75

21.5

22.125

21.375

21.25

20.75



Habitat Avg Pre-Post Chart

		Above
All Sites - average		Above
All Sites - average

		Below		Below



Pre-treatment

Post-treatment

Scores

20.58

21.56

20.1

21.17



Habitat Avg Pre-Post Chart (5)

		Above
All Sites - average		Above
All Sites - average

		Below		Below



Pre-treatment

Post-treatment

Scores

20.58

21.56

20.1

21.17



Habitat Avg Pre-Post_A-B

		Pre-treatment		Pre-treatment

		Post-treatment		Post-treatment



Above - All Sites Averaged

Below - All Sites Averaged

Scores

20.58

20.1

21.56

21.17



Habitat-colored

		

				Season		Cherokee				Houston				Newton				San Augustine

						Above		Below		Above		Below		Above		Below		Above		Below

				Fall '03		21.50		19.00		20.00		22.00		20.25		20.00		20.00		18.50

				Spring '04		21.50		20.50		21.00		24.00		18.00		18.50		21.50		20.50

				Fall '04		20.50		20.00		21.50		22.00		21.50		16.50		20.50		19.50

				Spring '05		22.00		22.00		21.50		23.50		21.50		20.00		21.50		19.00

				Fall '05		18.50		21.00		21.00		22.50		23.00		19.50		21.50		20.50

				Spring '06		21.00		22.00		21.50		23.50		23.00		22.50		22.00		20.00

				Fall '06		21.50		21.50		21.00		21.50		22.50		22.00		22.00		21.00

				Spring '07		19.50		21.00		23.00		23.50		23.50		21.50		22.50		19.50

				Fall '07		19.50		20.00		21.50		23.00		22.00		22.00		22.00		18.00

				Ratings (per TCEQ):

						26 - 31 = Exceptional										Pre-treatment

						20 - 25 = High										Post-treatment

						14 - 19 = Intermediate

						< 13 = Limited





Benthics data

		

				Season		Cherokee				Houston				Newton				San Augustine						Season		All Sites - avg

						Above		Below		Above		Below		Above		Below		Above		Below						Above		Below

				Fall '03		28		28		27		33		27		27		28		30				Fall '03		27.50		29.50

				Spring '04		36		28		25		31		29		30		26		24				Spring '04		29.00		28.25

				Fall '04		32		31		28		27		31		27		30		30				Fall '04		30.25		28.75

				Spring '05		33		32		26		23		28		31		25		29				Spring '05		28.00		28.75

				Fall '05		34		25		27		29		27		25		26		28				Fall '05		28.50		26.75

				Spring '06		29		23		24		32		28		28		31		27				Spring '06		28.00		27.50

				Fall '06		28		18		21		30		20		23		26		26				Fall '06		23.75		24.25

				Spring '07		31		34		23		28		23		20		33		31				Spring '07		27.50		28.25

				Fall '07		27		25		27		25		25		24		33		24				Fall '07		28.00		24.50

				Ratings (per TCEQ):

						> 36 = Exceptional										Pre-treatment										All Sites - average						For		All Sites - average

						29 - 36 = High										Post-treatment										Above		Below				Graph		Above		Below

						22 - 28 = Intermediate																		Pre-treatment		28.92		28.83				Pre-treatment		29.10		29.20

						< 22 = Limited																		Post-treatment		27.29		26.67				Post-treatment		27.35		26.69

														Taking into account SAC's different										All Sites - average		Pre-treatment		Post-treatment

														pre and post treatment dates:										Above - All Sites Averaged		29.10		27.35

																		Use these numbers:						Below - All Sites Averaged		29.20		26.69





Benthics Chart

		Fall '03		Fall '03		Fall '03		Fall '03		Fall '03		Fall '03		Fall '03		Fall '03

		Spring '04		Spring '04		Spring '04		Spring '04		Spring '04		Spring '04		Spring '04		Spring '04

		Fall '04		Fall '04		Fall '04		Fall '04		Fall '04		Fall '04		Fall '04		Fall '04

		Spring '05		Spring '05		Spring '05		Spring '05		Spring '05		Spring '05		Spring '05		Spring '05

		Fall '05		Fall '05		Fall '05		Fall '05		Fall '05		Fall '05		Fall '05		Fall '05

		Spring '06		Spring '06		Spring '06		Spring '06		Spring '06		Spring '06		Spring '06		Spring '06

		Fall '06		Fall '06		Fall '06		Fall '06		Fall '06		Fall '06		Fall '06		Fall '06

		Spring '07		Spring '07		Spring '07		Spring '07		Spring '07		Spring '07		Spring '07		Spring '07

		Fall '07		Fall '07		Fall '07		Fall '07		Fall '07		Fall '07		Fall '07		Fall '07



Cherokee Above

Cherokee Below

Houston Above

Houston Below

Newton Above

Newton Below

San Augustine Above

San Augustine Below

Scores

28

28

27

33

27

27

28

30

36

28

25

31

29

30

26

24

32

31

28

27

31

27

30

30

33

32

26

23

28

31

25

29

34

25

27

29

27

25

26

28

29

23

24

32

28

28

31

27

28

18

21

30

20

23

26

26

31

34

23

28

23

20

33

31

27

25

27

25

25

24

33

24



Benthics Avg Chart

		Fall '03		Fall '03

		Spring '04		Spring '04

		Fall '04		Fall '04

		Spring '05		Spring '05

		Fall '05		Fall '05

		Spring '06		Spring '06

		Fall '06		Fall '06

		Spring '07		Spring '07

		Fall '07		Fall '07



Pre-Treatment

Post-Treatment

All Sites - avg Above

All Sites - avg Below

Scores

27.5

29.5

29

28.25

30.25

28.75

28

28.75

28.5

26.75

28

27.5

23.75

24.25

27.5

28.25

28

24.5



Benthics Avg Chart (2)

		Fall '03		Fall '03

		Spring '04		Spring '04

		Fall '04		Fall '04

		Spring '05		Spring '05

		Fall '05		Fall '05

		Spring '06		Spring '06

		Fall '06		Fall '06

		Spring '07		Spring '07

		Fall '07		Fall '07



Pre-Treatment

Post-Treatment

All Sites - avg Above

All Sites - avg Below

Scores

27.5

29.5

29

28.25

30.25

28.75

28

28.75

28.5

26.75

28

27.5

23.75

24.25

27.5

28.25

28

24.5



Benthics Avg Chart (5)

		Fall '03		Fall '03

		Spring '04		Spring '04

		Fall '04		Fall '04

		Spring '05		Spring '05

		Fall '05		Fall '05

		Spring '06		Spring '06

		Fall '06		Fall '06

		Spring '07		Spring '07

		Fall '07		Fall '07



Pre-Treatment

Post-Treatment

All Sites - avg Above

All Sites - avg Below

Scores

27.5

29.5

29

28.25

30.25

28.75

28

28.75

28.5

26.75

28

27.5

23.75

24.25

27.5

28.25

28

24.5



Benthics Avg Pre-Post Chart

		Above
All Sites - average		Above
All Sites - average

		Below		Below



Pre-treatment

Post-treatment

Scores

29.1

27.35

29.2

26.69



Benthics Avg Pre-Post Chart (5)

		Above
All Sites - average		Above
All Sites - average

		Below		Below



Pre-treatment

Post-treatment

29.1

27.35

29.2

26.69



Benthics Avg Pre-Post_A-B

		Pre-treatment		Pre-treatment

		Post-treatment		Post-treatment



Above - All Sites Averaged

Below - All Sites Averaged

Scores

29.1

29.2

27.35

26.69



Benthics-colored

		

				Season		Cherokee				Houston				Newton				San Augustine

						Above		Below		Above		Below		Above		Below		Above		Below

				Fall '03		28		28		27		33		27		27		28		30

				Spring '04		36		28		25		31		29		30		26		24

				Fall '04		32		31		28		27		31		27		30		30

				Spring '05		33		32		26		23		28		31		25		29

				Fall '05		34		25		27		29		27		25		26		28

				Spring '06		29		23		24		32		28		28		31		27

				Fall '06		28		18		21		30		20		23		26		26

				Spring '07		31		34		23		28		23		20		33		31

				Fall '07		27		25		27		25		25		24		33		24

				Ratings (per TCEQ):

						> 36 = Exceptional										Pre-treatment

						29 - 36 = High										Post-treatment

						22 - 28 = Intermediate								Need to take into account SAC's different

						< 22 = Limited								pre and post treatment dates.





Fish data

		

				Season		Cherokee				Houston				Newton				San Augustine						Season		All Sites - avg

						Above		Below		Above		Below		Above		Below		Above		Below						Above		Below

				Fall '03		44		48		44		48		58		55		45		45				Fall '03		47.75		49.00

				Spring '04		45		49		44		39		51		46		46		49				Spring '04		46.50		45.75

				Fall '04		43		51		41		39		58		54		40		45				Fall '04		45.50		47.25

				Spring '05		46		50		39		51		52		55		47		43				Spring '05		46.00		49.75

				Fall '05		47		51		42		42		49		51		42		48				Fall '05		45.00		48.00

				Spring '06		50		51		40		48		51		55		41		45				Spring '06		45.50		49.75

				Fall '06		47		53		44		48		55		55		43		51				Fall '06		47.25		51.75

				Spring '07		49		47		33		43		50		54		42		43				Spring '07		43.50		46.75

				Fall '07		47		49		40		48		54		52		48		48				Fall '07		47.25		49.25

				Ratings (per TCEQ):

						> 52 = Exceptional										Pre-treatment										All Sites - average						For		All Sites - average

						42 - 51 = High										Post-treatment										Above		Below				Graph		Above		Below

						36 - 41 = Intermediate																		Pre-treatment		46.58		47.33				Pre-treatment		47.30		47.40

						< 36 = Limited																		Post-treatment		45.75		49.21				Post-treatment		45.54		49.14

														Taking into account SAC's different										All Sites - average		Pre-treatment		Post-treatment

														pre and post treatment dates:										Above - All Sites Averaged		47.30		45.54

																		Use these numbers:						Below - All Sites Averaged		47.40		49.04





Fish Chart

		Fall '03		Fall '03		Fall '03		Fall '03		Fall '03		Fall '03		Fall '03		Fall '03

		Spring '04		Spring '04		Spring '04		Spring '04		Spring '04		Spring '04		Spring '04		Spring '04

		Fall '04		Fall '04		Fall '04		Fall '04		Fall '04		Fall '04		Fall '04		Fall '04

		Spring '05		Spring '05		Spring '05		Spring '05		Spring '05		Spring '05		Spring '05		Spring '05

		Fall '05		Fall '05		Fall '05		Fall '05		Fall '05		Fall '05		Fall '05		Fall '05

		Spring '06		Spring '06		Spring '06		Spring '06		Spring '06		Spring '06		Spring '06		Spring '06

		Fall '06		Fall '06		Fall '06		Fall '06		Fall '06		Fall '06		Fall '06		Fall '06

		Spring '07		Spring '07		Spring '07		Spring '07		Spring '07		Spring '07		Spring '07		Spring '07

		Fall '07		Fall '07		Fall '07		Fall '07		Fall '07		Fall '07		Fall '07		Fall '07



Cherokee Above

Cherokee Below

Houston Above

Houston Below

Newton Above

Newton Below

San Augustine Above

San Augustine Below

Scores

44

48

44

48

58

55

45

45

45

49

44

39

51

46

46

49

43

51

41

39

58

54

40

45

46

50

39

51

52

55

47

43

47

51

42

42

49

51

42

48

50

51

40

48

51

55

41

45

47

53

44

48

55

55

43

51

49

47

33

43

50

54

42

43

47

49

40

48

54

52

48

48



Fish Avg Chart

		Fall '03		Fall '03

		Spring '04		Spring '04

		Fall '04		Fall '04

		Spring '05		Spring '05

		Fall '05		Fall '05

		Spring '06		Spring '06

		Fall '06		Fall '06

		Spring '07		Spring '07

		Fall '07		Fall '07



All Sites - avg Above

All Sites - avg Below

Scores

47.75

49

46.5

45.75

45.5

47.25

46

49.75

45

48

45.5

49.75

47.25

51.75

43.5

46.75

47.25

49.25



Fish Avg Chart (2)

		Fall '03		Fall '03

		Spring '04		Spring '04

		Fall '04		Fall '04

		Spring '05		Spring '05

		Fall '05		Fall '05

		Spring '06		Spring '06

		Fall '06		Fall '06

		Spring '07		Spring '07

		Fall '07		Fall '07



All Sites - avg Above

All Sites - avg Below

Scores

47.75

49

46.5

45.75

45.5

47.25

46

49.75

45

48

45.5

49.75

47.25

51.75

43.5

46.75

47.25

49.25



Fish Avg Chart (5)

		Fall '03		Fall '03

		Spring '04		Spring '04

		Fall '04		Fall '04

		Spring '05		Spring '05

		Fall '05		Fall '05

		Spring '06		Spring '06

		Fall '06		Fall '06

		Spring '07		Spring '07

		Fall '07		Fall '07



All Sites - avg Above

All Sites - avg Below

Scores

47.75

49

46.5

45.75

45.5

47.25

46

49.75

45

48

45.5

49.75

47.25

51.75

43.5

46.75

47.25

49.25



Fish Avg Pre-Post Chart

		Above
All Sites - average		Above
All Sites - average

		Below		Below



Pre-treatment

Post-treatment

Scores

47.3

45.54

47.4

49.14



Fish Avg Pre-Post Chart (5)

		Above
All Sites - average		Above
All Sites - average

		Below		Below



Pre-treatment

Post-treatment

Scores

47.3

45.54

47.4

49.14



Fish Avg Pre-Post_A-B

		Pre-treatment		Pre-treatment

		Post-treatment		Post-treatment



Above - All Sites Averaged

Below - All Sites Averaged

Scores

47.3

47.4

45.54

49.04



Fish-colored

		

				Season		Cherokee				Houston				Newton				San Augustine

						Above		Below		Above		Below		Above		Below		Above		Below

				Fall '03		44		48		44		48		58		55		45		45

				Spring '04		45		49		44		39		51		46		46		49

				Fall '04		43		51		41		39		58		54		40		45

				Spring '05		46		50		39		51		52		55		47		43

				Fall '05		47		51		42		42		49		51		42		48

				Spring '06		50		51		40		48		51		55		41		45

				Fall '06		47		53		44		48		55		55		43		51

				Spring '07		49		47		33		43		50		54		42		43

				Fall '07		47		49		40		48		54		52		48		48

				Ratings (per TCEQ):

						> 52 = Exceptional										Pre-treatment

						42 - 51 = High										Post-treatment

						36 - 41 = Intermediate

						< 36 = Limited






Habitat data

		

				Season		Cherokee				Houston				Newton				San Augustine						Season		All Sites - avg

						Above		Below		Above		Below		Above		Below		Above		Below						Above		Below

				Fall '03		21.50		19.00		20.00		22.00		20.25		20.00		20.00		18.50				Fall '03		20.44		19.88

				Spring '04		21.50		20.50		21.00		24.00		18.00		18.50		21.50		20.50				Spring '04		20.50		20.88

				Fall '04		20.50		20.00		21.50		22.00		21.50		16.50		20.50		19.50				Fall '04		21.00		19.50

				Spring '05		22.00		22.00		21.50		23.50		21.50		20.00		21.50		19.00				Spring '05		21.63		21.13

				Fall '05		18.50		21.00		21.00		22.50		23.00		19.50		21.50		20.50				Fall '05		21.00		20.88

				Spring '06		21.00		22.00		21.50		23.50		23.00		22.50		22.00		20.00				Spring '06		21.88		22.00

				Fall '06		21.50		21.50		21.00		21.50		22.50		22.00		22.00		19.00				Fall '06		21.75		21.00

				Spring '07		19.50		21.00		22.00		23.50		23.50		21.50		23.00		19.50				Spring '07		22.00		21.38

				Fall '07		19.50		20.00		23.00		21.50		22.00		22.00		22.00		18.00				Fall '07		21.63		20.38

				Ratings (per TCEQ):

						26 - 31 = Exceptional										Pre-treatment										All Sites - average

						20 - 25 = High										Post-treatment										Above		Below

						14 - 19 = Intermediate																		Pre-treatment		20.65		20.08

						< 13 = Limited																		Post-treatment		21.65		21.13

																								All Sites - average		Pre-treatment		Post-treatment

																								Above - All Sites Averaged		20.65		21.65

																								Below - All Sites Averaged		20.08		21.13





Habitat Chart

		Fall '03		Fall '03		Fall '03		Fall '03		Fall '03		Fall '03		Fall '03		Fall '03

		Spring '04		Spring '04		Spring '04		Spring '04		Spring '04		Spring '04		Spring '04		Spring '04

		Fall '04		Fall '04		Fall '04		Fall '04		Fall '04		Fall '04		Fall '04		Fall '04

		Spring '05		Spring '05		Spring '05		Spring '05		Spring '05		Spring '05		Spring '05		Spring '05

		Fall '05		Fall '05		Fall '05		Fall '05		Fall '05		Fall '05		Fall '05		Fall '05

		Spring '06		Spring '06		Spring '06		Spring '06		Spring '06		Spring '06		Spring '06		Spring '06

		Fall '06		Fall '06		Fall '06		Fall '06		Fall '06		Fall '06		Fall '06		Fall '06

		Spring '07		Spring '07		Spring '07		Spring '07		Spring '07		Spring '07		Spring '07		Spring '07

		Fall '07		Fall '07		Fall '07		Fall '07		Fall '07		Fall '07		Fall '07		Fall '07



Cherokee Above

Cherokee Below

Houston Above

Houston Below

Newton Above

Newton Below

San Augustine Above

San Augustine Below

Scores

21.5

19

20

22

20.25

20

20

18.5

21.5

20.5

21

24

18

18.5

21.5

20.5

20.5

20

21.5

22

21.5

16.5

20.5

19.5

22

22

21.5

23.5

21.5

20

21.5

19

18.5

21

21

22.5

23

19.5

21.5

20.5

21

22

21.5

23.5

23

22.5

22

20

21.5

21.5

21

21.5

22.5

22

22

19

19.5

21

22

23.5

23.5

21.5

23

19.5

19.5

20

23

21.5

22

22

22

18



Habitat Avg Chart

		Fall '03		Fall '03

		Spring '04		Spring '04

		Fall '04		Fall '04

		Spring '05		Spring '05

		Fall '05		Fall '05

		Spring '06		Spring '06

		Fall '06		Fall '06

		Spring '07		Spring '07

		Fall '07		Fall '07



Pre-Treatment

Post-Treatment

All Sites - avg Above

All Sites - avg Below

Scores

20.4375

19.875

20.5

20.875

21

19.5

21.625

21.125

21

20.875

21.875

22

21.75

21

22

21.375

21.625

20.375



Habitat Avg Chart (2)

		Fall '03		Fall '03

		Spring '04		Spring '04

		Fall '04		Fall '04

		Spring '05		Spring '05

		Fall '05		Fall '05

		Spring '06		Spring '06

		Fall '06		Fall '06

		Spring '07		Spring '07

		Fall '07		Fall '07



Pre-Treatment

Post-Treatment

All Sites - avg Above

All Sites - avg Below

Scores

20.4375

19.875

20.5

20.875

21

19.5

21.625

21.125

21

20.875

21.875

22

21.75

21

22

21.375

21.625

20.375



Habitat Avg Chart (5)

		Fall '03		Fall '03

		Spring '04		Spring '04

		Fall '04		Fall '04

		Spring '05		Spring '05

		Fall '05		Fall '05

		Spring '06		Spring '06

		Fall '06		Fall '06

		Spring '07		Spring '07

		Fall '07		Fall '07



Pre-Treatment

Post-Treatment

All Sites - avg Above

All Sites - avg Below

Scores

20.4375

19.875

20.5

20.875

21

19.5

21.625

21.125

21

20.875

21.875

22

21.75

21

22

21.375

21.625

20.375



Habitat Avg Pre-Post Chart

		Above
All Sites - average		Above
All Sites - average

		Below		Below



Pre-treatment

Post-treatment

Scores

20.6458333333

21.6458333333

20.0833333333

21.125



Habitat Avg Pre-Post Chart (5)

		Above
All Sites - average		Above
All Sites - average

		Below		Below



Pre-treatment

Post-treatment

Scores

20.6458333333

21.6458333333

20.0833333333

21.125



Habitat Avg Pre-Post_A-B

		Pre-treatment		Pre-treatment

		Post-treatment		Post-treatment



Above - All Sites Averaged

Below - All Sites Averaged

Scores

20.65

20.08

21.65

21.13



Habitat-colored

		

				Season		Cherokee				Houston				Newton				San Augustine

						Above		Below		Above		Below		Above		Below		Above		Below

				Fall '03		21.50		19.00		20.00		22.00		20.25		20.00		20.00		18.50

				Spring '04		21.50		20.50		21.00		24.00		18.00		18.50		21.50		20.50

				Fall '04		20.50		20.00		21.50		22.00		21.50		16.50		20.50		19.50

				Spring '05		22.00		22.00		21.50		23.50		21.50		20.00		21.50		19.00

				Fall '05		18.50		21.00		21.00		22.50		23.00		19.50		21.50		20.50

				Spring '06		21.00		22.00		21.50		23.50		23.00		22.50		22.00		20.00

				Fall '06		21.50		21.50		21.00		21.50		22.50		22.00		22.00		19.00

				Spring '07		19.50		21.00		22.00		23.50		23.50		21.50		23.00		19.50

				Fall '07		19.50		20.00		23.00		21.50		22.00		22.00		22.00		18.00

				Ratings (per TCEQ):

						26 - 31 = Exceptional										Pre-treatment

						20 - 25 = High										Post-treatment

						14 - 19 = Intermediate

						< 13 = Limited





Benthics data

		

				Season		Cherokee				Houston				Newton				San Augustine						Season		All Sites - avg

						Above		Below		Above		Below		Above		Below		Above		Below						Above		Below

				Fall '03		28		30		30		33		28		27		28		31				Fall '03		28.50		30.25

				Spring '04		36		27		26		31		30		32		26		24				Spring '04		29.50		28.50

				Fall '04		32		31		29		28		31		30		32		32				Fall '04		31.00		30.25

				Spring '05		33		32		27		24		25		32		25		29				Spring '05		27.50		29.25

				Fall '05		35		27		25		29		27		25		29		28				Fall '05		29.00		27.25

				Spring '06		30		23		22		29		28		28		31		27				Spring '06		27.75		26.75

				Fall '06		26		18		23		30		20		24		27		27				Fall '06		24.00		24.75

				Spring '07		31		34		23		28		23		20		33		31				Spring '07		27.50		28.25

				Fall '07		28		25		27		25		25		25		33		24				Fall '07		28.25		24.75

				Ratings (per TCEQ):

						> 36 = Exceptional										Pre-treatment										All Sites - average

						29 - 36 = High										Post-treatment										Above		Below

						22 - 28 = Intermediate																		Pre-treatment		29.67		29.67

						< 22 = Limited																		Post-treatment		27.33		26.83

																								All Sites - average		Pre-treatment		Post-treatment

																								Above - All Sites Averaged		29.67		27.33

																								Below - All Sites Averaged		29.67		26.83





Benthics Chart

		Fall '03		Fall '03		Fall '03		Fall '03		Fall '03		Fall '03		Fall '03		Fall '03

		Spring '04		Spring '04		Spring '04		Spring '04		Spring '04		Spring '04		Spring '04		Spring '04

		Fall '04		Fall '04		Fall '04		Fall '04		Fall '04		Fall '04		Fall '04		Fall '04

		Spring '05		Spring '05		Spring '05		Spring '05		Spring '05		Spring '05		Spring '05		Spring '05

		Fall '05		Fall '05		Fall '05		Fall '05		Fall '05		Fall '05		Fall '05		Fall '05

		Spring '06		Spring '06		Spring '06		Spring '06		Spring '06		Spring '06		Spring '06		Spring '06

		Fall '06		Fall '06		Fall '06		Fall '06		Fall '06		Fall '06		Fall '06		Fall '06

		Spring '07		Spring '07		Spring '07		Spring '07		Spring '07		Spring '07		Spring '07		Spring '07

		Fall '07		Fall '07		Fall '07		Fall '07		Fall '07		Fall '07		Fall '07		Fall '07



Cherokee Above

Cherokee Below

Houston Above

Houston Below

Newton Above

Newton Below

San Augustine Above

San Augustine Below

Scores

28

30

30

33

28

27

28

31

36

27
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32
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29
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32

32
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29

28
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28
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25

25

25
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24



Benthics Avg Chart

		Fall '03		Fall '03

		Spring '04		Spring '04

		Fall '04		Fall '04

		Spring '05		Spring '05

		Fall '05		Fall '05

		Spring '06		Spring '06

		Fall '06		Fall '06

		Spring '07		Spring '07

		Fall '07		Fall '07



Pre-Treatment

Post-Treatment

All Sites - avg Above

All Sites - avg Below

Scores

28.5

30.25

29.5

28.5

31

30.25

27.5

29.25

29

27.25

27.75

26.75

24

24.75

27.5

28.25

28.25

24.75



Benthics Avg Chart (2)

		Fall '03		Fall '03

		Spring '04		Spring '04

		Fall '04		Fall '04

		Spring '05		Spring '05

		Fall '05		Fall '05

		Spring '06		Spring '06

		Fall '06		Fall '06

		Spring '07		Spring '07

		Fall '07		Fall '07



Pre-Treatment

Post-Treatment

All Sites - avg Above

All Sites - avg Below

Scores

28.5

30.25

29.5

28.5

31
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24

24.75

27.5

28.25

28.25

24.75



Benthics Avg Chart (5)

		Fall '03		Fall '03

		Spring '04		Spring '04

		Fall '04		Fall '04

		Spring '05		Spring '05

		Fall '05		Fall '05

		Spring '06		Spring '06

		Fall '06		Fall '06

		Spring '07		Spring '07

		Fall '07		Fall '07



Pre-Treatment

Post-Treatment

All Sites - avg Above

All Sites - avg Below

Scores

28.5

30.25

29.5

28.5
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28.25

28.25
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Benthics Avg Pre-Post Chart

		Above
All Sites - average		Above
All Sites - average

		Below		Below



Pre-treatment

Post-treatment

Scores

29.6666666667

27.3333333333

29.6666666667

26.8333333333



Benthics Avg Pre-Post Chart (5)

		Above
All Sites - average		Above
All Sites - average

		Below		Below



Pre-treatment

Post-treatment

Scores

29.6666666667

27.3333333333

29.6666666667

26.8333333333



Benthics Avg Pre-Post_A-B

		Pre-treatment		Pre-treatment

		Post-treatment		Post-treatment



Above - All Sites Averaged

Below - All Sites Averaged

Scores

29.67

29.67

27.33

26.83



Benthics-colored

		

				Season		Cherokee				Houston				Newton				San Augustine

						Above		Below		Above		Below		Above		Below		Above		Below

				Fall '03		28		30		30		33		28		27		28		31

				Spring '04		36		27		26		31		30		32		26		24

				Fall '04		32		31		29		28		31		30		32		32

				Spring '05		33		32		27		24		25		32		25		29

				Fall '05		35		27		25		29		27		25		29		28

				Spring '06		30		23		22		29		28		28		31		27

				Fall '06		26		18		23		30		20		24		27		27

				Spring '07		31		34		23		28		23		20		33		31

				Fall '07		28		25		27		25		25		25		33		24

				Ratings (per TCEQ):

						> 36 = Exceptional										Pre-treatment

						29 - 36 = High										Post-treatment

						22 - 28 = Intermediate

						< 22 = Limited





Fish data

		

				Season		Cherokee				Houston				Newton				San Augustine						Season		All Sites - avg

						Above		Below		Above		Below		Above		Below		Above		Below						Above		Below

				Fall '03		44		48		44		48		58		55		45		45				Fall '03		47.75		49.00

				Spring '04		45		47		44		39		51		46		46		49				Spring '04		46.50		45.25

				Fall '04		43		51		41		39		58		54		40		45				Fall '04		45.50		47.25

				Spring '05		46		50		39		51		52		53		47		43				Spring '05		46.00		49.25

				Fall '05		47		51		42		42		49		51		42		48				Fall '05		45.00		48.00

				Spring '06		50		51		40		48		51		55		41		45				Spring '06		45.50		49.75

				Fall '06		47		53		44		46		55		55		43		51				Fall '06		47.25		51.25

				Spring '07		49		49		33		43		50		54		42		43				Spring '07		43.50		47.25

				Fall '07		47		49		40		48		54		52		48		48				Fall '07		47.25		49.25

				Ratings (per TCEQ):

						> 52 = Exceptional										Pre-treatment										All Sites - average

						42 - 51 = High										Post-treatment										Above		Below

						36 - 41 = Intermediate																		Pre-treatment		46.58		47.17

						< 36 = Limited																		Post-treatment		45.75		49.13

																								All Sites - average		Pre-treatment		Post-treatment

																								Above - All Sites Averaged		46.58		45.75

																								Below - All Sites Averaged		47.17		49.13





Fish Chart

		Fall '03		Fall '03		Fall '03		Fall '03		Fall '03		Fall '03		Fall '03		Fall '03

		Spring '04		Spring '04		Spring '04		Spring '04		Spring '04		Spring '04		Spring '04		Spring '04

		Fall '04		Fall '04		Fall '04		Fall '04		Fall '04		Fall '04		Fall '04		Fall '04

		Spring '05		Spring '05		Spring '05		Spring '05		Spring '05		Spring '05		Spring '05		Spring '05

		Fall '05		Fall '05		Fall '05		Fall '05		Fall '05		Fall '05		Fall '05		Fall '05

		Spring '06		Spring '06		Spring '06		Spring '06		Spring '06		Spring '06		Spring '06		Spring '06

		Fall '06		Fall '06		Fall '06		Fall '06		Fall '06		Fall '06		Fall '06		Fall '06

		Spring '07		Spring '07		Spring '07		Spring '07		Spring '07		Spring '07		Spring '07		Spring '07

		Fall '07		Fall '07		Fall '07		Fall '07		Fall '07		Fall '07		Fall '07		Fall '07



Cherokee Above

Cherokee Below

Houston Above

Houston Below

Newton Above

Newton Below

San Augustine Above

San Augustine Below

Scores
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Fish Avg Chart

		Fall '03		Fall '03

		Spring '04		Spring '04

		Fall '04		Fall '04

		Spring '05		Spring '05

		Fall '05		Fall '05

		Spring '06		Spring '06

		Fall '06		Fall '06

		Spring '07		Spring '07

		Fall '07		Fall '07



All Sites - avg Above

All Sites - avg Below

Scores
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45.25

45.5

47.25

46

49.25

45

48

45.5

49.75

47.25

51.25

43.5

47.25

47.25
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Fish Avg Chart (2)
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		Spring '04		Spring '04
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		Fall '05		Fall '05
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		Fall '07		Fall '07



All Sites - avg Above

All Sites - avg Below
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Fish Avg Chart (5)

		Fall '03		Fall '03

		Spring '04		Spring '04

		Fall '04		Fall '04

		Spring '05		Spring '05

		Fall '05		Fall '05

		Spring '06		Spring '06

		Fall '06		Fall '06
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All Sites - avg Above
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Fish Avg Pre-Post Chart

		Above
All Sites - average		Above
All Sites - average

		Below		Below



Pre-treatment

Post-treatment

Scores

46.5833333333

45.75

47.1666666667

49.125



Fish Avg Pre-Post Chart (5)

		Above
All Sites - average		Above
All Sites - average

		Below		Below



Pre-treatment

Post-treatment

Scores

46.5833333333

45.75

47.1666666667

49.125



Fish Avg Pre-Post_A-B

		Pre-treatment		Pre-treatment

		Post-treatment		Post-treatment



Above - All Sites Averaged

Below - All Sites Averaged

Scores

46.58

47.17

45.75

49.13



Fish-colored

		

				Season		Cherokee				Houston				Newton				San Augustine

						Above		Below		Above		Below		Above		Below		Above		Below

				Fall '03		44		48		44		48		58		55		45		45

				Spring '04		45		47		44		39		51		46		46		49

				Fall '04		43		51		41		39		58		54		40		45

				Spring '05		46		50		39		51		52		53		47		43

				Fall '05		47		51		42		42		49		51		42		48

				Spring '06		50		51		40		48		51		55		41		45

				Fall '06		47		53		44		46		55		55		43		51

				Spring '07		49		49		33		43		50		54		42		43

				Fall '07		47		49		40		48		54		52		48		48

				Ratings (per TCEQ):

						> 52 = Exceptional										Pre-treatment

						42 - 51 = High										Post-treatment

						36 - 41 = Intermediate

						< 36 = Limited
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Mean Benthic ALU Scores – All Sites

Presenter Notes
Presentation Notes
Drought of 2005 caused lower ALU scores?
Aquatic Life Use



Results – Fish Aquatic Life Use Scores

80

Season
Above Below Above Below Above Below Above Below

Fall '03 44 48 44 48 58 55 45 45
Spring '04 45 47 44 39 51 46 46 49

Fall '04 43 51 41 39 58 54 40 45

Spring '05 46 50 39 51 52 53 47 43
Fall '05 47 51 42 42 49 51 42 48

Spring '06 50 51 40 48 51 55 41 45
Fall '06 47 53 44 46 55 55 43 51

Spring '07 49 49 33 43 50 54 42 43
Fall '07 47 49 40 48 54 52 48 48

Ratings (per TCEQ):
> 52 = Exceptional Pre-treatment
42 - 51 = High Post-treatment
36 - 41 = Intermediate
< 36 = Limited

Cherokee Houston Newton San Augustine

Presenter Notes
Presentation Notes
Fish Metrics
 # of species
  # of native cyprinids
  # of benthic invertivores 
  # of sunfish species
  # of intolerant species
  % tolerant species
 % of omnivores
  % of invertivores
  % of piscivores 
  # of individuals in sample
  % non-native species
  % of individuals with diseases



Habitat-black

		

				Season		Cherokee				Houston				Newton				San Augustine

						Above		Below		Above		Below		Above		Below		Above		Below

				Fall '03		21.50		19.00		20.00		22.00		20.25		20.00		20.00		18.50

				Spring '04		21.50		20.50		21.00		24.00		18.00		18.50		21.50		20.50

				Fall '04		20.50		20.00		21.50		22.00		21.50		16.50		20.50		19.50

				Spring '05		22.00		22.00		21.50		23.50		21.50		20.00		21.50		19.00

				Fall '05		18.50		21.00		21.00		22.50		23.00		19.50		21.50		20.50

				Spring '06		21.00		22.00		21.50		23.50		23.00		22.50		22.00		20.00

				Fall '06		21.50		21.50		21.00		21.50		22.50		22.00		22.00		19.00

				Spring '07		19.50		21.00		22.00		23.50		23.50		21.50		23.00		19.50

				Fall '07		19.50		20.00		23.00		21.50		22.00		22.00		22.00		18.00

				Ratings (per TCEQ):

						26 - 31 = Exceptional										Pre-treatment

						20 - 25 = High										Post-treatment

						14 - 19 = Intermediate

						< 13 = Limited





Habitat-colored

		

				Season		Cherokee				Houston				Newton				San Augustine

						Above		Below		Above		Below		Above		Below		Above		Below

				Fall '03		21.50		19.00		20.00		22.00		20.25		20.00		20.00		18.50

				Spring '04		21.50		20.50		21.00		24.00		18.00		18.50		21.50		20.50

				Fall '04		20.50		20.00		21.50		22.00		21.50		16.50		20.50		19.50

				Spring '05		22.00		22.00		21.50		23.50		21.50		20.00		21.50		19.00

				Fall '05		18.50		21.00		21.00		22.50		23.00		19.50		21.50		20.50

				Spring '06		21.00		22.00		21.50		23.50		23.00		22.50		22.00		20.00

				Fall '06		21.50		21.50		21.00		21.50		22.50		22.00		22.00		19.00

				Spring '07		19.50		21.00		22.00		23.50		23.50		21.50		23.00		19.50

				Fall '07		19.50		20.00		23.00		21.50		22.00		22.00		22.00		18.00

				Ratings (per TCEQ):

						26 - 31 = Exceptional										Pre-treatment

						20 - 25 = High										Post-treatment

						14 - 19 = Intermediate

						< 13 = Limited





Benthics-black

		

				Season		Cherokee				Houston				Newton				San Augustine

						Above		Below		Above		Below		Above		Below		Above		Below

				Fall '03		28		30		30		33		28		27		28		31

				Spring '04		36		27		26		31		30		32		26		24

				Fall '04		32		31		29		28		31		30		32		32

				Spring '05		33		32		27		24		25		32		25		29

				Fall '05		35		27		25		29		27		25		29		28

				Spring '06		30		23		22		29		28		28		31		27

				Fall '06		26		18		23		30		20		24		27		27

				Spring '07		31		34		23		28		23		20		33		31

				Fall '07		28		25		27		25		25		25		33		24

				Ratings (per TCEQ):

						> 36 = Exceptional										Pre-treatment

						29 - 36 = High										Post-treatment

						22 - 28 = Intermediate

						< 22 = Limited





Benthics-colored

		

				Season		Cherokee				Houston				Newton				San Augustine

						Above		Below		Above		Below		Above		Below		Above		Below

				Fall '03		28		30		30		33		28		27		28		31

				Spring '04		36		27		26		31		30		32		26		24

				Fall '04		32		31		29		28		31		30		32		32

				Spring '05		33		32		27		24		25		32		25		29

				Fall '05		35		27		25		29		27		25		29		28

				Spring '06		30		23		22		29		28		28		31		27

				Fall '06		26		18		23		30		20		24		27		27

				Spring '07		31		34		23		28		23		20		33		31

				Fall '07		28		25		27		25		25		25		33		24

				Ratings (per TCEQ):

						> 36 = Exceptional										Pre-treatment

						29 - 36 = High										Post-treatment

						22 - 28 = Intermediate

						< 22 = Limited





Fish-black

		

				Season		Cherokee				Houston				Newton				San Augustine

						Above		Below		Above		Below		Above		Below		Above		Below

				Fall '03		44		48		44		48		58		55		45		45

				Spring '04		45		47		44		39		51		46		46		49

				Fall '04		43		51		41		39		58		54		40		45

				Spring '05		46		50		39		51		52		53		47		43

				Fall '05		47		51		42		42		49		51		42		48

				Spring '06		50		51		40		48		51		55		41		45

				Fall '06		47		53		44		46		55		55		43		51

				Spring '07		49		49		33		43		50		54		42		43

				Fall '07		47		49		40		48		54		52		48		48

				Ratings (per TCEQ):

						> 52 = Exceptional										Pre-treatment

						42 - 51 = High										Post-treatment

						36 - 41 = Intermediate

						< 36 = Limited





Fish-colored

		

				Season		Cherokee				Houston				Newton				San Augustine

						Above		Below		Above		Below		Above		Below		Above		Below

				Fall '03		44		48		44		48		58		55		45		45

				Spring '04		45		47		44		39		51		46		46		49

				Fall '04		43		51		41		39		58		54		40		45

				Spring '05		46		50		39		51		52		53		47		43

				Fall '05		47		51		42		42		49		51		42		48

				Spring '06		50		51		40		48		51		55		41		45

				Fall '06		47		53		44		46		55		55		43		51

				Spring '07		49		49		33		43		50		54		42		43

				Fall '07		47		49		40		48		54		52		48		48

				Ratings (per TCEQ):

						> 52 = Exceptional										Pre-treatment

						42 - 51 = High										Post-treatment

						36 - 41 = Intermediate

						< 36 = Limited
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Fish Metrics – Ecoregion 35
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• Total # fish species

• # of native cyprinid
species

• # benthic invertivore
species

• # sunfish species

• # intolerant species

• % individuals as
tolerant species 

(excl. w. mosquitofish)

• % individuals as omnivores

• % individuals as invertivores

• % individuals as piscivores

• # individuals/seine haul and
/min. electrofishing

• % individuals as non-native 
species

• % individuals with disease or 
other anomaly

Presenter Notes
Presentation Notes
Cyprinid species – minnows and carps (Cyprinidae)




Results – Fish Scores

82

Ratings (per TCEQ):
> 52 = Exceptional
42 - 51 = High
36 - 41 = Intermediate
< 36 = Limited

30.00

35.00

40.00

45.00

50.00

55.00

60.00

Above Below

Pre-treatment
Post-treatment

Ratings (per TCEQ):
> 52 = Exceptional
42 - 51 = High
36 - 41 = Intermediate
< 36 = Limited

Presenter Notes
Presentation Notes
Benthic Macroinvertebrate Metrics
 Taxa Richness
  EPT Taxa Abundance
  Biotic Index
  % Chironimidae
  % Dominant Taxon
  % Dominant FFG
 % Predators
  Ratio of Intol/Tol Taxon
  % Total Tricoptera as Hydropsychidae
  # Non-Insect Taxa
  % Collector-Gatherers
  % of Total as Elmidae


Habitat data

		

				Season		Cherokee				Houston				Newton				San Augustine						Season		All Sites - avg

						Above		Below		Above		Below		Above		Below		Above		Below						Above		Below

				Fall '03		21.50		19.00		20.00		22.00		20.25		20.00		20.00		18.50				Fall '03		20.44		19.88

				Spring '04		21.50		20.50		21.00		24.00		18.00		18.50		21.50		20.50				Spring '04		20.50		20.88

				Fall '04		20.50		20.00		21.50		22.00		21.50		16.50		20.50		19.50				Fall '04		21.00		19.50

				Spring '05		22.00		22.00		21.50		23.50		21.50		20.00		21.50		19.00				Spring '05		21.63		21.13

				Fall '05		18.50		21.00		21.00		22.50		23.00		19.50		21.50		20.50				Fall '05		21.00		20.88

				Spring '06		21.00		22.00		21.50		23.50		23.00		22.50		22.00		20.00				Spring '06		21.88		22.00

				Fall '06		21.50		21.50		21.00		21.50		22.50		22.00		22.00		19.00				Fall '06		21.75		21.00

				Spring '07		19.50		21.00		22.00		23.50		23.50		21.50		23.00		19.50				Spring '07		22.00		21.38

				Fall '07		19.50		20.00		23.00		21.50		22.00		22.00		22.00		18.00				Fall '07		21.63		20.38

				Ratings (per TCEQ):

						26 - 31 = Exceptional										Pre-treatment										All Sites - average

						20 - 25 = High										Post-treatment										Above		Below

						14 - 19 = Intermediate																		Pre-treatment		20.65		20.08

						< 13 = Limited																		Post-treatment		21.65		21.13

																								All Sites - average		Pre-treatment		Post-treatment

																								Above - All Sites Averaged		20.65		21.65

																								Below - All Sites Averaged		20.08		21.13





Habitat Chart

		Fall '03		Fall '03		Fall '03		Fall '03		Fall '03		Fall '03		Fall '03		Fall '03

		Spring '04		Spring '04		Spring '04		Spring '04		Spring '04		Spring '04		Spring '04		Spring '04

		Fall '04		Fall '04		Fall '04		Fall '04		Fall '04		Fall '04		Fall '04		Fall '04

		Spring '05		Spring '05		Spring '05		Spring '05		Spring '05		Spring '05		Spring '05		Spring '05

		Fall '05		Fall '05		Fall '05		Fall '05		Fall '05		Fall '05		Fall '05		Fall '05

		Spring '06		Spring '06		Spring '06		Spring '06		Spring '06		Spring '06		Spring '06		Spring '06

		Fall '06		Fall '06		Fall '06		Fall '06		Fall '06		Fall '06		Fall '06		Fall '06

		Spring '07		Spring '07		Spring '07		Spring '07		Spring '07		Spring '07		Spring '07		Spring '07

		Fall '07		Fall '07		Fall '07		Fall '07		Fall '07		Fall '07		Fall '07		Fall '07



Cherokee Above

Cherokee Below

Houston Above

Houston Below

Newton Above

Newton Below

San Augustine Above

San Augustine Below

Scores

21.5

19

20

22

20.25

20

20

18.5

21.5

20.5

21

24

18

18.5

21.5

20.5

20.5

20

21.5

22

21.5

16.5

20.5

19.5

22

22

21.5

23.5

21.5

20

21.5

19

18.5

21

21

22.5

23

19.5

21.5

20.5

21

22

21.5

23.5

23

22.5

22

20

21.5

21.5

21

21.5

22.5

22

22

19

19.5

21

22

23.5

23.5

21.5

23

19.5

19.5

20

23

21.5

22

22

22

18



Habitat Avg Chart

		Fall '03		Fall '03

		Spring '04		Spring '04

		Fall '04		Fall '04

		Spring '05		Spring '05

		Fall '05		Fall '05

		Spring '06		Spring '06

		Fall '06		Fall '06

		Spring '07		Spring '07

		Fall '07		Fall '07



Pre-Treatment

Post-Treatment

All Sites - avg Above

All Sites - avg Below

Scores

20.4375

19.875

20.5

20.875

21

19.5

21.625

21.125

21

20.875

21.875

22

21.75

21

22

21.375

21.625

20.375



Habitat Avg Chart (2)

		Fall '03		Fall '03

		Spring '04		Spring '04

		Fall '04		Fall '04

		Spring '05		Spring '05

		Fall '05		Fall '05

		Spring '06		Spring '06

		Fall '06		Fall '06

		Spring '07		Spring '07

		Fall '07		Fall '07



Pre-Treatment

Post-Treatment

All Sites - avg Above

All Sites - avg Below

Scores

20.4375

19.875

20.5

20.875

21

19.5

21.625

21.125

21

20.875

21.875

22

21.75

21

22

21.375

21.625

20.375



Habitat Avg Chart (5)

		Fall '03		Fall '03

		Spring '04		Spring '04

		Fall '04		Fall '04

		Spring '05		Spring '05

		Fall '05		Fall '05

		Spring '06		Spring '06

		Fall '06		Fall '06

		Spring '07		Spring '07

		Fall '07		Fall '07



Pre-Treatment

Post-Treatment

All Sites - avg Above

All Sites - avg Below

Scores

20.4375

19.875

20.5

20.875

21

19.5

21.625

21.125

21

20.875

21.875

22

21.75

21

22

21.375

21.625

20.375



Habitat Avg Pre-Post Chart

		Above
All Sites - average		Above
All Sites - average

		Below		Below



Pre-treatment

Post-treatment

Scores

20.6458333333

21.6458333333

20.0833333333

21.125



Habitat Avg Pre-Post Chart (5)

		Above
All Sites - average		Above
All Sites - average

		Below		Below



Pre-treatment

Post-treatment

Scores

20.6458333333

21.6458333333

20.0833333333

21.125



Habitat Avg Pre-Post_A-B

		Pre-treatment		Pre-treatment

		Post-treatment		Post-treatment



Above - All Sites Averaged

Below - All Sites Averaged

Scores

20.65

20.08

21.65

21.13



Habitat-colored

		

				Season		Cherokee				Houston				Newton				San Augustine

						Above		Below		Above		Below		Above		Below		Above		Below

				Fall '03		21.50		19.00		20.00		22.00		20.25		20.00		20.00		18.50

				Spring '04		21.50		20.50		21.00		24.00		18.00		18.50		21.50		20.50

				Fall '04		20.50		20.00		21.50		22.00		21.50		16.50		20.50		19.50

				Spring '05		22.00		22.00		21.50		23.50		21.50		20.00		21.50		19.00

				Fall '05		18.50		21.00		21.00		22.50		23.00		19.50		21.50		20.50

				Spring '06		21.00		22.00		21.50		23.50		23.00		22.50		22.00		20.00

				Fall '06		21.50		21.50		21.00		21.50		22.50		22.00		22.00		19.00

				Spring '07		19.50		21.00		22.00		23.50		23.50		21.50		23.00		19.50

				Fall '07		19.50		20.00		23.00		21.50		22.00		22.00		22.00		18.00

				Ratings (per TCEQ):

						26 - 31 = Exceptional										Pre-treatment

						20 - 25 = High										Post-treatment

						14 - 19 = Intermediate

						< 13 = Limited





Benthics data

		

				Season		Cherokee				Houston				Newton				San Augustine						Season		All Sites - avg

						Above		Below		Above		Below		Above		Below		Above		Below						Above		Below

				Fall '03		28		30		30		33		28		27		28		31				Fall '03		28.50		30.25

				Spring '04		36		27		26		31		30		32		26		24				Spring '04		29.50		28.50

				Fall '04		32		31		29		28		31		30		32		32				Fall '04		31.00		30.25

				Spring '05		33		32		27		24		25		32		25		29				Spring '05		27.50		29.25

				Fall '05		35		27		25		29		27		25		29		28				Fall '05		29.00		27.25

				Spring '06		30		23		22		29		28		28		31		27				Spring '06		27.75		26.75

				Fall '06		26		18		23		30		20		24		27		27				Fall '06		24.00		24.75

				Spring '07		31		34		23		28		23		20		33		31				Spring '07		27.50		28.25

				Fall '07		28		25		27		25		25		25		33		24				Fall '07		28.25		24.75

				Ratings (per TCEQ):

						> 36 = Exceptional										Pre-treatment										All Sites - average

						29 - 36 = High										Post-treatment										Above		Below

						22 - 28 = Intermediate																		Pre-treatment		29.67		29.67

						< 22 = Limited																		Post-treatment		27.33		26.83

																								All Sites - average		Pre-treatment		Post-treatment

																								Above - All Sites Averaged		29.67		27.33

																								Below - All Sites Averaged		29.67		26.83





Benthics Chart

		Fall '03		Fall '03		Fall '03		Fall '03		Fall '03		Fall '03		Fall '03		Fall '03

		Spring '04		Spring '04		Spring '04		Spring '04		Spring '04		Spring '04		Spring '04		Spring '04

		Fall '04		Fall '04		Fall '04		Fall '04		Fall '04		Fall '04		Fall '04		Fall '04

		Spring '05		Spring '05		Spring '05		Spring '05		Spring '05		Spring '05		Spring '05		Spring '05

		Fall '05		Fall '05		Fall '05		Fall '05		Fall '05		Fall '05		Fall '05		Fall '05

		Spring '06		Spring '06		Spring '06		Spring '06		Spring '06		Spring '06		Spring '06		Spring '06

		Fall '06		Fall '06		Fall '06		Fall '06		Fall '06		Fall '06		Fall '06		Fall '06

		Spring '07		Spring '07		Spring '07		Spring '07		Spring '07		Spring '07		Spring '07		Spring '07

		Fall '07		Fall '07		Fall '07		Fall '07		Fall '07		Fall '07		Fall '07		Fall '07



Cherokee Above

Cherokee Below

Houston Above

Houston Below

Newton Above

Newton Below

San Augustine Above

San Augustine Below

Scores

28

30

30

33

28

27

28

31

36

27

26

31

30

32

26

24

32

31

29

28

31

30

32

32

33

32

27

24

25

32

25

29

35

27

25

29

27

25

29

28

30

23

22

29

28

28

31

27

26

18

23

30

20

24

27

27

31

34

23

28

23

20

33

31

28

25

27

25

25

25

33

24



Benthics Avg Chart

		Fall '03		Fall '03

		Spring '04		Spring '04

		Fall '04		Fall '04

		Spring '05		Spring '05

		Fall '05		Fall '05

		Spring '06		Spring '06

		Fall '06		Fall '06

		Spring '07		Spring '07

		Fall '07		Fall '07



Pre-Treatment

Post-Treatment

All Sites - avg Above

All Sites - avg Below

Scores

28.5

30.25

29.5

28.5

31

30.25

27.5

29.25

29

27.25

27.75

26.75

24

24.75

27.5

28.25

28.25

24.75



Benthics Avg Chart (2)

		Fall '03		Fall '03

		Spring '04		Spring '04

		Fall '04		Fall '04

		Spring '05		Spring '05

		Fall '05		Fall '05

		Spring '06		Spring '06

		Fall '06		Fall '06

		Spring '07		Spring '07

		Fall '07		Fall '07



Pre-Treatment

Post-Treatment

All Sites - avg Above

All Sites - avg Below

Scores

28.5

30.25

29.5

28.5

31

30.25

27.5

29.25

29

27.25

27.75

26.75

24

24.75

27.5

28.25

28.25

24.75



Benthics Avg Chart (5)

		Fall '03		Fall '03

		Spring '04		Spring '04

		Fall '04		Fall '04

		Spring '05		Spring '05

		Fall '05		Fall '05

		Spring '06		Spring '06

		Fall '06		Fall '06

		Spring '07		Spring '07

		Fall '07		Fall '07



Pre-Treatment

Post-Treatment

All Sites - avg Above

All Sites - avg Below

Scores

28.5

30.25

29.5

28.5

31

30.25

27.5

29.25

29

27.25

27.75

26.75

24

24.75

27.5

28.25

28.25

24.75



Benthics Avg Pre-Post Chart

		Above
All Sites - average		Above
All Sites - average

		Below		Below



Pre-treatment

Post-treatment

Scores

29.6666666667

27.3333333333

29.6666666667

26.8333333333



Benthics Avg Pre-Post Chart (5)

		Above
All Sites - average		Above
All Sites - average

		Below		Below



Pre-treatment

Post-treatment

Scores

29.6666666667

27.3333333333

29.6666666667

26.8333333333



Benthics Avg Pre-Post_A-B

		Pre-treatment		Pre-treatment

		Post-treatment		Post-treatment



Above - All Sites Averaged

Below - All Sites Averaged

Scores

29.67

29.67

27.33

26.83



Benthics-colored

		

				Season		Cherokee				Houston				Newton				San Augustine

						Above		Below		Above		Below		Above		Below		Above		Below

				Fall '03		28		30		30		33		28		27		28		31

				Spring '04		36		27		26		31		30		32		26		24

				Fall '04		32		31		29		28		31		30		32		32

				Spring '05		33		32		27		24		25		32		25		29

				Fall '05		35		27		25		29		27		25		29		28

				Spring '06		30		23		22		29		28		28		31		27

				Fall '06		26		18		23		30		20		24		27		27

				Spring '07		31		34		23		28		23		20		33		31

				Fall '07		28		25		27		25		25		25		33		24

				Ratings (per TCEQ):

						> 36 = Exceptional										Pre-treatment

						29 - 36 = High										Post-treatment

						22 - 28 = Intermediate

						< 22 = Limited





Fish data

		

				Season		Cherokee				Houston				Newton				San Augustine						Season		All Sites - avg

						Above		Below		Above		Below		Above		Below		Above		Below						Above		Below

				Fall '03		44		48		44		48		58		55		45		45				Fall '03		47.75		49.00

				Spring '04		45		47		44		39		51		46		46		49				Spring '04		46.50		45.25

				Fall '04		43		51		41		39		58		54		40		45				Fall '04		45.50		47.25

				Spring '05		46		50		39		51		52		53		47		43				Spring '05		46.00		49.25

				Fall '05		47		51		42		42		49		51		42		48				Fall '05		45.00		48.00

				Spring '06		50		51		40		48		51		55		41		45				Spring '06		45.50		49.75

				Fall '06		47		53		44		46		55		55		43		51				Fall '06		47.25		51.25

				Spring '07		49		49		33		43		50		54		42		43				Spring '07		43.50		47.25

				Fall '07		47		49		40		48		54		52		48		48				Fall '07		47.25		49.25

				Ratings (per TCEQ):

						> 52 = Exceptional										Pre-treatment										All Sites - average

						42 - 51 = High										Post-treatment										Above		Below

						36 - 41 = Intermediate																		Pre-treatment		46.58		47.17

						< 36 = Limited																		Post-treatment		45.75		49.13

																								All Sites - average		Pre-treatment		Post-treatment

																								Above - All Sites Averaged		46.58		45.75

																								Below - All Sites Averaged		47.17		49.13





Fish Chart

		Fall '03		Fall '03		Fall '03		Fall '03		Fall '03		Fall '03		Fall '03		Fall '03

		Spring '04		Spring '04		Spring '04		Spring '04		Spring '04		Spring '04		Spring '04		Spring '04

		Fall '04		Fall '04		Fall '04		Fall '04		Fall '04		Fall '04		Fall '04		Fall '04

		Spring '05		Spring '05		Spring '05		Spring '05		Spring '05		Spring '05		Spring '05		Spring '05

		Fall '05		Fall '05		Fall '05		Fall '05		Fall '05		Fall '05		Fall '05		Fall '05

		Spring '06		Spring '06		Spring '06		Spring '06		Spring '06		Spring '06		Spring '06		Spring '06

		Fall '06		Fall '06		Fall '06		Fall '06		Fall '06		Fall '06		Fall '06		Fall '06

		Spring '07		Spring '07		Spring '07		Spring '07		Spring '07		Spring '07		Spring '07		Spring '07

		Fall '07		Fall '07		Fall '07		Fall '07		Fall '07		Fall '07		Fall '07		Fall '07



Cherokee Above

Cherokee Below

Houston Above

Houston Below

Newton Above

Newton Below

San Augustine Above

San Augustine Below

Scores

44

48

44

48

58

55

45

45

45

47

44

39

51

46

46

49

43

51

41

39

58

54

40

45

46

50

39

51

52

53

47

43

47

51

42

42

49

51

42

48

50

51

40

48

51

55

41

45

47

53

44

46

55

55

43

51

49

49

33

43

50

54

42

43

47

49

40

48

54

52

48

48



Fish Avg Chart

		Fall '03		Fall '03

		Spring '04		Spring '04

		Fall '04		Fall '04

		Spring '05		Spring '05

		Fall '05		Fall '05

		Spring '06		Spring '06

		Fall '06		Fall '06

		Spring '07		Spring '07

		Fall '07		Fall '07



All Sites - avg Above

All Sites - avg Below

Scores

47.75

49

46.5

45.25

45.5

47.25

46

49.25

45

48

45.5

49.75

47.25

51.25

43.5

47.25

47.25

49.25



Fish Avg Chart (2)

		Fall '03		Fall '03

		Spring '04		Spring '04

		Fall '04		Fall '04

		Spring '05		Spring '05

		Fall '05		Fall '05

		Spring '06		Spring '06

		Fall '06		Fall '06

		Spring '07		Spring '07

		Fall '07		Fall '07



All Sites - avg Above

All Sites - avg Below

Scores

47.75

49

46.5

45.25

45.5

47.25

46

49.25

45

48

45.5

49.75

47.25

51.25

43.5

47.25

47.25

49.25



Fish Avg Chart (5)

		Fall '03		Fall '03

		Spring '04		Spring '04

		Fall '04		Fall '04

		Spring '05		Spring '05

		Fall '05		Fall '05

		Spring '06		Spring '06

		Fall '06		Fall '06

		Spring '07		Spring '07

		Fall '07		Fall '07



All Sites - avg Above

All Sites - avg Below

Scores

47.75

49

46.5

45.25

45.5

47.25

46

49.25

45

48

45.5

49.75

47.25

51.25

43.5

47.25

47.25

49.25



Fish Avg Pre-Post Chart

		Above
All Sites - average		Above
All Sites - average

		Below		Below



Pre-treatment

Post-treatment

Scores

46.5833333333

45.75

47.1666666667

49.125



Fish Avg Pre-Post Chart (5)

		Above
All Sites - average		Above
All Sites - average

		Below		Below



Pre-treatment

Post-treatment

Scores

46.5833333333

45.75

47.1666666667

49.125



Fish Avg Pre-Post_A-B

		Pre-treatment		Pre-treatment

		Post-treatment		Post-treatment



Above - All Sites Averaged

Below - All Sites Averaged

Scores

46.58

47.17

45.75

49.13



Fish-colored

		

				Season		Cherokee				Houston				Newton				San Augustine

						Above		Below		Above		Below		Above		Below		Above		Below

				Fall '03		44		48		44		48		58		55		45		45

				Spring '04		45		47		44		39		51		46		46		49

				Fall '04		43		51		41		39		58		54		40		45

				Spring '05		46		50		39		51		52		53		47		43

				Fall '05		47		51		42		42		49		51		42		48

				Spring '06		50		51		40		48		51		55		41		45

				Fall '06		47		53		44		46		55		55		43		51

				Spring '07		49		49		33		43		50		54		42		43

				Fall '07		47		49		40		48		54		52		48		48

				Ratings (per TCEQ):

						> 52 = Exceptional										Pre-treatment

						42 - 51 = High										Post-treatment

						36 - 41 = Intermediate

						< 36 = Limited





Sheet2

		





Sheet3

		






Habitat data

		

				Season		Cherokee				Houston				Newton				San Augustine						Season		All Sites - avg

						Above		Below		Above		Below		Above		Below		Above		Below						Above		Below

				Fall '03		21.50		19.00		20.00		22.00		20.25		20.00		20.00		18.50				Fall '03		20.44		19.88

				Spring '04		21.50		20.50		21.00		24.00		18.00		18.50		21.50		20.50				Spring '04		20.50		20.88

				Fall '04		20.50		20.00		21.50		22.00		21.50		16.50		20.50		19.50				Fall '04		21.00		19.50

				Spring '05		22.00		22.00		21.50		23.50		21.50		20.00		21.50		19.00				Spring '05		21.63		21.13

				Fall '05		18.50		21.00		21.00		22.50		23.00		19.50		21.50		20.50				Fall '05		21.00		20.88

				Spring '06		21.00		22.00		21.50		23.50		23.00		22.50		22.00		20.00				Spring '06		21.88		22.00

				Fall '06		21.50		21.50		21.00		21.50		22.50		22.00		22.00		21.00				Fall '06		21.75		21.50

				Spring '07		19.50		21.00		23.00		23.50		23.50		21.50		22.50		19.50				Spring '07		22.13		21.38

				Fall '07		19.50		20.00		21.50		23.00		22.00		22.00		22.00		18.00				Fall '07		21.25		20.75

				Ratings (per TCEQ):

						26 - 31 = Exceptional										Pre-treatment										All Sites - average						For		All Sites - average

						20 - 25 = High										Post-treatment										Above		Below				Graph		Above		Below

						14 - 19 = Intermediate																		Pre-treatment		20.65		20.08				Pre-treatment		20.58		20.10

						< 13 = Limited																		Post-treatment		21.60		21.27				Post-treatment		21.56		21.17

														Taking into account SAC's different										All Sites - average		Pre-treatment		Post-treatment

														pre and post treatment dates:										Above - All Sites Averaged		20.58		21.56

																		Use these numbers:						Below - All Sites Averaged		20.10		21.17





Habitat Chart

		Fall '03		Fall '03		Fall '03		Fall '03		Fall '03		Fall '03		Fall '03		Fall '03

		Spring '04		Spring '04		Spring '04		Spring '04		Spring '04		Spring '04		Spring '04		Spring '04

		Fall '04		Fall '04		Fall '04		Fall '04		Fall '04		Fall '04		Fall '04		Fall '04

		Spring '05		Spring '05		Spring '05		Spring '05		Spring '05		Spring '05		Spring '05		Spring '05

		Fall '05		Fall '05		Fall '05		Fall '05		Fall '05		Fall '05		Fall '05		Fall '05

		Spring '06		Spring '06		Spring '06		Spring '06		Spring '06		Spring '06		Spring '06		Spring '06

		Fall '06		Fall '06		Fall '06		Fall '06		Fall '06		Fall '06		Fall '06		Fall '06

		Spring '07		Spring '07		Spring '07		Spring '07		Spring '07		Spring '07		Spring '07		Spring '07

		Fall '07		Fall '07		Fall '07		Fall '07		Fall '07		Fall '07		Fall '07		Fall '07



Cherokee Above

Cherokee Below

Houston Above

Houston Below

Newton Above

Newton Below

San Augustine Above

San Augustine Below

Scores

21.5

19

20

22

20.25

20

20

18.5

21.5

20.5

21

24

18

18.5

21.5

20.5

20.5

20

21.5

22

21.5

16.5

20.5

19.5

22

22

21.5

23.5

21.5

20

21.5

19

18.5

21

21

22.5

23

19.5

21.5

20.5

21

22

21.5

23.5

23

22.5

22

20

21.5

21.5

21

21.5

22.5

22

22

21

19.5

21

23

23.5

23.5

21.5

22.5

19.5

19.5

20

21.5

23

22

22

22

18



Habitat Avg Chart

		Fall '03		Fall '03

		Spring '04		Spring '04

		Fall '04		Fall '04

		Spring '05		Spring '05

		Fall '05		Fall '05

		Spring '06		Spring '06

		Fall '06		Fall '06

		Spring '07		Spring '07

		Fall '07		Fall '07



Pre-Treatment

Post-Treatment

All Sites - avg Above

All Sites - avg Below

Scores

20.4375

19.875

20.5

20.875

21

19.5

21.625

21.125

21

20.875

21.875

22

21.75

21.5

22.125

21.375

21.25

20.75



Habitat Avg Chart (2)

		Fall '03		Fall '03

		Spring '04		Spring '04

		Fall '04		Fall '04

		Spring '05		Spring '05

		Fall '05		Fall '05

		Spring '06		Spring '06

		Fall '06		Fall '06

		Spring '07		Spring '07

		Fall '07		Fall '07



Pre-Treatment

Post-Treatment

All Sites - avg Above

All Sites - avg Below

Scores

20.4375

19.875

20.5

20.875

21

19.5

21.625

21.125

21

20.875

21.875

22

21.75

21.5

22.125

21.375

21.25

20.75



Habitat Avg Chart (5)

		Fall '03		Fall '03

		Spring '04		Spring '04

		Fall '04		Fall '04

		Spring '05		Spring '05

		Fall '05		Fall '05

		Spring '06		Spring '06

		Fall '06		Fall '06

		Spring '07		Spring '07

		Fall '07		Fall '07



Pre-Treatment

Post-Treatment

All Sites - avg Above

All Sites - avg Below

Scores

20.4375

19.875

20.5

20.875

21

19.5

21.625

21.125

21

20.875

21.875

22

21.75

21.5

22.125

21.375

21.25

20.75



Habitat Avg Pre-Post Chart

		Above
All Sites - average		Above
All Sites - average

		Below		Below



Pre-treatment

Post-treatment

Scores

20.58

21.56

20.1

21.17



Habitat Avg Pre-Post Chart (5)

		Above
All Sites - average		Above
All Sites - average

		Below		Below



Pre-treatment

Post-treatment

Scores

20.58

21.56

20.1

21.17



Habitat Avg Pre-Post_A-B

		Pre-treatment		Pre-treatment

		Post-treatment		Post-treatment



Above - All Sites Averaged

Below - All Sites Averaged

Scores

20.58

20.1

21.56

21.17



Habitat-colored

		

				Season		Cherokee				Houston				Newton				San Augustine

						Above		Below		Above		Below		Above		Below		Above		Below

				Fall '03		21.50		19.00		20.00		22.00		20.25		20.00		20.00		18.50

				Spring '04		21.50		20.50		21.00		24.00		18.00		18.50		21.50		20.50

				Fall '04		20.50		20.00		21.50		22.00		21.50		16.50		20.50		19.50

				Spring '05		22.00		22.00		21.50		23.50		21.50		20.00		21.50		19.00

				Fall '05		18.50		21.00		21.00		22.50		23.00		19.50		21.50		20.50

				Spring '06		21.00		22.00		21.50		23.50		23.00		22.50		22.00		20.00

				Fall '06		21.50		21.50		21.00		21.50		22.50		22.00		22.00		21.00

				Spring '07		19.50		21.00		23.00		23.50		23.50		21.50		22.50		19.50

				Fall '07		19.50		20.00		21.50		23.00		22.00		22.00		22.00		18.00

				Ratings (per TCEQ):

						26 - 31 = Exceptional										Pre-treatment

						20 - 25 = High										Post-treatment

						14 - 19 = Intermediate

						< 13 = Limited





Benthics data

		

				Season		Cherokee				Houston				Newton				San Augustine						Season		All Sites - avg

						Above		Below		Above		Below		Above		Below		Above		Below						Above		Below

				Fall '03		28		28		27		33		27		27		28		30				Fall '03		27.50		29.50

				Spring '04		36		28		25		31		29		30		26		24				Spring '04		29.00		28.25

				Fall '04		32		31		28		27		31		27		30		30				Fall '04		30.25		28.75

				Spring '05		33		32		26		23		28		31		25		29				Spring '05		28.00		28.75

				Fall '05		34		25		27		29		27		25		26		28				Fall '05		28.50		26.75

				Spring '06		29		23		24		32		28		28		31		27				Spring '06		28.00		27.50

				Fall '06		28		18		21		30		20		23		26		26				Fall '06		23.75		24.25

				Spring '07		31		34		23		28		23		20		33		31				Spring '07		27.50		28.25

				Fall '07		27		25		27		25		25		24		33		24				Fall '07		28.00		24.50

				Ratings (per TCEQ):

						> 36 = Exceptional										Pre-treatment										All Sites - average						For		All Sites - average

						29 - 36 = High										Post-treatment										Above		Below				Graph		Above		Below

						22 - 28 = Intermediate																		Pre-treatment		28.92		28.83				Pre-treatment		29.10		29.20

						< 22 = Limited																		Post-treatment		27.29		26.67				Post-treatment		27.35		26.69

														Taking into account SAC's different										All Sites - average		Pre-treatment		Post-treatment

														pre and post treatment dates:										Above - All Sites Averaged		29.10		27.35

																		Use these numbers:						Below - All Sites Averaged		29.20		26.69





Benthics Chart

		Fall '03		Fall '03		Fall '03		Fall '03		Fall '03		Fall '03		Fall '03		Fall '03

		Spring '04		Spring '04		Spring '04		Spring '04		Spring '04		Spring '04		Spring '04		Spring '04

		Fall '04		Fall '04		Fall '04		Fall '04		Fall '04		Fall '04		Fall '04		Fall '04

		Spring '05		Spring '05		Spring '05		Spring '05		Spring '05		Spring '05		Spring '05		Spring '05

		Fall '05		Fall '05		Fall '05		Fall '05		Fall '05		Fall '05		Fall '05		Fall '05

		Spring '06		Spring '06		Spring '06		Spring '06		Spring '06		Spring '06		Spring '06		Spring '06

		Fall '06		Fall '06		Fall '06		Fall '06		Fall '06		Fall '06		Fall '06		Fall '06

		Spring '07		Spring '07		Spring '07		Spring '07		Spring '07		Spring '07		Spring '07		Spring '07

		Fall '07		Fall '07		Fall '07		Fall '07		Fall '07		Fall '07		Fall '07		Fall '07



Cherokee Above

Cherokee Below

Houston Above

Houston Below

Newton Above

Newton Below

San Augustine Above

San Augustine Below

Scores

28

28

27

33

27

27

28

30

36

28

25

31

29

30

26

24

32

31

28

27

31

27

30

30

33

32

26

23

28

31

25

29

34

25

27

29

27

25

26

28

29

23

24

32

28

28

31

27

28

18

21

30

20

23

26

26

31

34

23

28

23

20

33

31

27

25

27

25

25

24

33

24



Benthics Avg Chart

		Fall '03		Fall '03

		Spring '04		Spring '04

		Fall '04		Fall '04

		Spring '05		Spring '05

		Fall '05		Fall '05

		Spring '06		Spring '06

		Fall '06		Fall '06

		Spring '07		Spring '07

		Fall '07		Fall '07



Pre-Treatment

Post-Treatment

All Sites - avg Above

All Sites - avg Below

Scores

27.5

29.5

29

28.25

30.25

28.75

28

28.75

28.5

26.75

28

27.5

23.75

24.25

27.5

28.25

28

24.5



Benthics Avg Chart (2)

		Fall '03		Fall '03

		Spring '04		Spring '04

		Fall '04		Fall '04

		Spring '05		Spring '05

		Fall '05		Fall '05

		Spring '06		Spring '06

		Fall '06		Fall '06

		Spring '07		Spring '07

		Fall '07		Fall '07



Pre-Treatment

Post-Treatment

All Sites - avg Above

All Sites - avg Below

Scores

27.5

29.5

29

28.25

30.25

28.75

28

28.75

28.5

26.75

28

27.5

23.75

24.25

27.5

28.25

28

24.5



Benthics Avg Chart (5)

		Fall '03		Fall '03

		Spring '04		Spring '04

		Fall '04		Fall '04

		Spring '05		Spring '05

		Fall '05		Fall '05

		Spring '06		Spring '06

		Fall '06		Fall '06

		Spring '07		Spring '07

		Fall '07		Fall '07



Pre-Treatment

Post-Treatment

All Sites - avg Above

All Sites - avg Below

Scores

27.5

29.5

29

28.25

30.25

28.75

28

28.75

28.5

26.75

28

27.5

23.75

24.25

27.5

28.25

28

24.5



Benthics Avg Pre-Post Chart

		Above
All Sites - average		Above
All Sites - average

		Below		Below



Pre-treatment

Post-treatment

Scores

29.1

27.35

29.2

26.69



Benthics Avg Pre-Post Chart (5)

		Above
All Sites - average		Above
All Sites - average

		Below		Below



Pre-treatment

Post-treatment

Scores

29.1

27.35

29.2

26.69



Benthics Avg Pre-Post_A-B

		Pre-treatment		Pre-treatment

		Post-treatment		Post-treatment



Above - All Sites Averaged

Below - All Sites Averaged

Scores

29.1

29.2

27.35

26.69



Benthics-colored

		

				Season		Cherokee				Houston				Newton				San Augustine

						Above		Below		Above		Below		Above		Below		Above		Below

				Fall '03		28		28		27		33		27		27		28		30

				Spring '04		36		28		25		31		29		30		26		24

				Fall '04		32		31		28		27		31		27		30		30

				Spring '05		33		32		26		23		28		31		25		29

				Fall '05		34		25		27		29		27		25		26		28

				Spring '06		29		23		24		32		28		28		31		27

				Fall '06		28		18		21		30		20		23		26		26

				Spring '07		31		34		23		28		23		20		33		31

				Fall '07		27		25		27		25		25		24		33		24

				Ratings (per TCEQ):

						> 36 = Exceptional										Pre-treatment

						29 - 36 = High										Post-treatment

						22 - 28 = Intermediate								Need to take into account SAC's different

						< 22 = Limited								pre and post treatment dates.





Fish data

		

				Season		Cherokee				Houston				Newton				San Augustine						Season		All Sites - avg

						Above		Below		Above		Below		Above		Below		Above		Below						Above		Below

				Fall '03		44		48		44		48		58		55		45		45				Fall '03		47.75		49.00

				Spring '04		45		49		44		39		51		46		46		49				Spring '04		46.50		45.75

				Fall '04		43		51		41		39		58		54		40		45				Fall '04		45.50		47.25

				Spring '05		46		50		39		51		52		55		47		43				Spring '05		46.00		49.75

				Fall '05		47		51		42		42		49		51		42		48				Fall '05		45.00		48.00

				Spring '06		50		51		40		48		51		55		41		45				Spring '06		45.50		49.75

				Fall '06		47		53		44		48		55		55		43		51				Fall '06		47.25		51.75

				Spring '07		49		47		33		43		50		54		42		43				Spring '07		43.50		46.75

				Fall '07		47		49		40		48		54		52		48		48				Fall '07		47.25		49.25

				Ratings (per TCEQ):

						> 52 = Exceptional										Pre-treatment										All Sites - average						For		All Sites - average

						42 - 51 = High										Post-treatment										Above		Below				Graph		Above		Below

						36 - 41 = Intermediate																		Pre-treatment		46.58		47.33				Pre-treatment		47.30		47.40

						< 36 = Limited																		Post-treatment		45.75		49.21				Post-treatment		45.54		49.14

														Taking into account SAC's different										All Sites - average		Pre-treatment		Post-treatment

														pre and post treatment dates:										Above - All Sites Averaged		47.30		45.54

																		Use these numbers:						Below - All Sites Averaged		47.40		49.04





Fish Chart

		Fall '03		Fall '03		Fall '03		Fall '03		Fall '03		Fall '03		Fall '03		Fall '03

		Spring '04		Spring '04		Spring '04		Spring '04		Spring '04		Spring '04		Spring '04		Spring '04

		Fall '04		Fall '04		Fall '04		Fall '04		Fall '04		Fall '04		Fall '04		Fall '04

		Spring '05		Spring '05		Spring '05		Spring '05		Spring '05		Spring '05		Spring '05		Spring '05

		Fall '05		Fall '05		Fall '05		Fall '05		Fall '05		Fall '05		Fall '05		Fall '05

		Spring '06		Spring '06		Spring '06		Spring '06		Spring '06		Spring '06		Spring '06		Spring '06

		Fall '06		Fall '06		Fall '06		Fall '06		Fall '06		Fall '06		Fall '06		Fall '06

		Spring '07		Spring '07		Spring '07		Spring '07		Spring '07		Spring '07		Spring '07		Spring '07

		Fall '07		Fall '07		Fall '07		Fall '07		Fall '07		Fall '07		Fall '07		Fall '07



Cherokee Above

Cherokee Below

Houston Above

Houston Below

Newton Above

Newton Below

San Augustine Above

San Augustine Below

Scores

44

48

44

48

58

55

45

45

45

49

44

39

51

46

46

49

43

51

41

39

58

54

40

45

46

50

39

51

52

55

47

43

47

51

42

42

49

51

42

48

50

51

40

48

51

55

41

45

47

53

44

48

55

55

43

51

49

47

33

43

50

54

42

43

47

49

40

48

54

52

48

48



Fish Avg Chart

		Fall '03		Fall '03

		Spring '04		Spring '04

		Fall '04		Fall '04

		Spring '05		Spring '05

		Fall '05		Fall '05

		Spring '06		Spring '06

		Fall '06		Fall '06

		Spring '07		Spring '07

		Fall '07		Fall '07



All Sites - avg Above

All Sites - avg Below

Scores

47.75

49

46.5

45.75

45.5

47.25

46

49.75

45

48

45.5

49.75

47.25

51.75

43.5

46.75

47.25

49.25



Fish Avg Chart (2)

		Fall '03		Fall '03

		Spring '04		Spring '04

		Fall '04		Fall '04

		Spring '05		Spring '05

		Fall '05		Fall '05

		Spring '06		Spring '06

		Fall '06		Fall '06

		Spring '07		Spring '07

		Fall '07		Fall '07



All Sites - avg Above

All Sites - avg Below

Scores

47.75

49

46.5

45.75

45.5

47.25

46

49.75

45

48

45.5

49.75

47.25

51.75

43.5

46.75

47.25

49.25



Fish Avg Chart (5)

		Fall '03		Fall '03

		Spring '04		Spring '04

		Fall '04		Fall '04

		Spring '05		Spring '05

		Fall '05		Fall '05

		Spring '06		Spring '06

		Fall '06		Fall '06

		Spring '07		Spring '07

		Fall '07		Fall '07



All Sites - avg Above

All Sites - avg Below

Scores

47.75

49

46.5

45.75

45.5

47.25

46

49.75

45

48

45.5

49.75

47.25

51.75

43.5

46.75

47.25

49.25



Fish Avg Pre-Post Chart

		Above
All Sites - average		Above
All Sites - average

		Below		Below



Pre-treatment

Post-treatment

Scores

47.3

45.54

47.4

49.14



Fish Avg Pre-Post Chart (5)

		Above
All Sites - average		Above
All Sites - average

		Below		Below



Pre-treatment

Post-treatment

47.3

45.54

47.4

49.14



Fish Avg Pre-Post_A-B

		Pre-treatment		Pre-treatment

		Post-treatment		Post-treatment



Above - All Sites Averaged

Below - All Sites Averaged

Scores

47.3

47.4

45.54

49.04



Fish-colored

		

				Season		Cherokee				Houston				Newton				San Augustine

						Above		Below		Above		Below		Above		Below		Above		Below

				Fall '03		44		48		44		48		58		55		45		45

				Spring '04		45		49		44		39		51		46		46		49

				Fall '04		43		51		41		39		58		54		40		45

				Spring '05		46		50		39		51		52		55		47		43

				Fall '05		47		51		42		42		49		51		42		48

				Spring '06		50		51		40		48		51		55		41		45

				Fall '06		47		53		44		48		55		55		43		51

				Spring '07		49		47		33		43		50		54		42		43

				Fall '07		47		49		40		48		54		52		48		48

				Ratings (per TCEQ):

						> 52 = Exceptional										Pre-treatment

						42 - 51 = High										Post-treatment

						36 - 41 = Intermediate

						< 36 = Limited






Habitat data

		

				Season		Cherokee				Houston				Newton				San Augustine						Season		All Sites - avg

						Above		Below		Above		Below		Above		Below		Above		Below						Above		Below

				Fall '03		21.50		19.00		20.00		22.00		20.25		20.00		20.00		18.50				Fall '03		20.44		19.88

				Spring '04		21.50		20.50		21.00		24.00		18.00		18.50		21.50		20.50				Spring '04		20.50		20.88

				Fall '04		20.50		20.00		21.50		22.00		21.50		16.50		20.50		19.50				Fall '04		21.00		19.50

				Spring '05		22.00		22.00		21.50		23.50		21.50		20.00		21.50		19.00				Spring '05		21.63		21.13

				Fall '05		18.50		21.00		21.00		22.50		23.00		19.50		21.50		20.50				Fall '05		21.00		20.88

				Spring '06		21.00		22.00		21.50		23.50		23.00		22.50		22.00		20.00				Spring '06		21.88		22.00

				Fall '06		21.50		21.50		21.00		21.50		22.50		22.00		22.00		19.00				Fall '06		21.75		21.00

				Spring '07		19.50		21.00		22.00		23.50		23.50		21.50		23.00		19.50				Spring '07		22.00		21.38

				Fall '07		19.50		20.00		23.00		21.50		22.00		22.00		22.00		18.00				Fall '07		21.63		20.38

				Ratings (per TCEQ):

						26 - 31 = Exceptional										Pre-treatment										All Sites - average

						20 - 25 = High										Post-treatment										Above		Below

						14 - 19 = Intermediate																		Pre-treatment		20.65		20.08

						< 13 = Limited																		Post-treatment		21.65		21.13

																								All Sites - average		Pre-treatment		Post-treatment

																								Above - All Sites Averaged		20.65		21.65

																								Below - All Sites Averaged		20.08		21.13





Habitat Chart

		Fall '03		Fall '03		Fall '03		Fall '03		Fall '03		Fall '03		Fall '03		Fall '03

		Spring '04		Spring '04		Spring '04		Spring '04		Spring '04		Spring '04		Spring '04		Spring '04

		Fall '04		Fall '04		Fall '04		Fall '04		Fall '04		Fall '04		Fall '04		Fall '04

		Spring '05		Spring '05		Spring '05		Spring '05		Spring '05		Spring '05		Spring '05		Spring '05

		Fall '05		Fall '05		Fall '05		Fall '05		Fall '05		Fall '05		Fall '05		Fall '05

		Spring '06		Spring '06		Spring '06		Spring '06		Spring '06		Spring '06		Spring '06		Spring '06

		Fall '06		Fall '06		Fall '06		Fall '06		Fall '06		Fall '06		Fall '06		Fall '06

		Spring '07		Spring '07		Spring '07		Spring '07		Spring '07		Spring '07		Spring '07		Spring '07

		Fall '07		Fall '07		Fall '07		Fall '07		Fall '07		Fall '07		Fall '07		Fall '07



Cherokee Above

Cherokee Below

Houston Above

Houston Below

Newton Above

Newton Below

San Augustine Above

San Augustine Below

Scores

21.5

19

20

22

20.25

20

20

18.5

21.5

20.5

21

24

18

18.5

21.5

20.5

20.5

20

21.5

22

21.5

16.5

20.5

19.5

22

22

21.5

23.5

21.5

20

21.5

19

18.5

21

21

22.5

23

19.5

21.5

20.5

21

22

21.5

23.5

23

22.5

22

20

21.5

21.5

21

21.5

22.5

22

22

19

19.5

21

22

23.5

23.5

21.5

23

19.5

19.5

20

23

21.5

22

22

22

18



Habitat Avg Chart

		Fall '03		Fall '03

		Spring '04		Spring '04

		Fall '04		Fall '04

		Spring '05		Spring '05

		Fall '05		Fall '05

		Spring '06		Spring '06

		Fall '06		Fall '06

		Spring '07		Spring '07

		Fall '07		Fall '07



Pre-Treatment

Post-Treatment

All Sites - avg Above

All Sites - avg Below

Scores

20.4375

19.875

20.5

20.875

21

19.5

21.625

21.125

21

20.875

21.875

22

21.75

21

22

21.375

21.625

20.375



Habitat Avg Chart (2)

		Fall '03		Fall '03

		Spring '04		Spring '04

		Fall '04		Fall '04

		Spring '05		Spring '05

		Fall '05		Fall '05

		Spring '06		Spring '06

		Fall '06		Fall '06

		Spring '07		Spring '07

		Fall '07		Fall '07



Pre-Treatment

Post-Treatment

All Sites - avg Above

All Sites - avg Below

Scores

20.4375

19.875

20.5

20.875

21

19.5

21.625

21.125

21

20.875

21.875

22

21.75

21

22

21.375

21.625

20.375



Habitat Avg Chart (5)

		Fall '03		Fall '03

		Spring '04		Spring '04

		Fall '04		Fall '04

		Spring '05		Spring '05

		Fall '05		Fall '05

		Spring '06		Spring '06

		Fall '06		Fall '06

		Spring '07		Spring '07

		Fall '07		Fall '07



Pre-Treatment

Post-Treatment

All Sites - avg Above

All Sites - avg Below

Scores

20.4375

19.875

20.5

20.875

21

19.5

21.625

21.125

21

20.875

21.875

22

21.75

21

22

21.375

21.625

20.375



Habitat Avg Pre-Post Chart

		Above
All Sites - average		Above
All Sites - average

		Below		Below



Pre-treatment

Post-treatment

Scores

20.6458333333

21.6458333333

20.0833333333

21.125



Habitat Avg Pre-Post Chart (5)

		Above
All Sites - average		Above
All Sites - average

		Below		Below



Pre-treatment

Post-treatment

Scores

20.6458333333

21.6458333333

20.0833333333

21.125



Habitat Avg Pre-Post_A-B

		Pre-treatment		Pre-treatment

		Post-treatment		Post-treatment



Above - All Sites Averaged

Below - All Sites Averaged

Scores

20.65

20.08

21.65

21.13



Habitat-colored

		

				Season		Cherokee				Houston				Newton				San Augustine

						Above		Below		Above		Below		Above		Below		Above		Below

				Fall '03		21.50		19.00		20.00		22.00		20.25		20.00		20.00		18.50

				Spring '04		21.50		20.50		21.00		24.00		18.00		18.50		21.50		20.50

				Fall '04		20.50		20.00		21.50		22.00		21.50		16.50		20.50		19.50

				Spring '05		22.00		22.00		21.50		23.50		21.50		20.00		21.50		19.00

				Fall '05		18.50		21.00		21.00		22.50		23.00		19.50		21.50		20.50

				Spring '06		21.00		22.00		21.50		23.50		23.00		22.50		22.00		20.00

				Fall '06		21.50		21.50		21.00		21.50		22.50		22.00		22.00		19.00

				Spring '07		19.50		21.00		22.00		23.50		23.50		21.50		23.00		19.50

				Fall '07		19.50		20.00		23.00		21.50		22.00		22.00		22.00		18.00

				Ratings (per TCEQ):

						26 - 31 = Exceptional										Pre-treatment

						20 - 25 = High										Post-treatment

						14 - 19 = Intermediate

						< 13 = Limited





Benthics data

		

				Season		Cherokee				Houston				Newton				San Augustine						Season		All Sites - avg

						Above		Below		Above		Below		Above		Below		Above		Below						Above		Below

				Fall '03		28		30		30		33		28		27		28		31				Fall '03		28.50		30.25

				Spring '04		36		27		26		31		30		32		26		24				Spring '04		29.50		28.50

				Fall '04		32		31		29		28		31		30		32		32				Fall '04		31.00		30.25

				Spring '05		33		32		27		24		25		32		25		29				Spring '05		27.50		29.25

				Fall '05		35		27		25		29		27		25		29		28				Fall '05		29.00		27.25

				Spring '06		30		23		22		29		28		28		31		27				Spring '06		27.75		26.75

				Fall '06		26		18		23		30		20		24		27		27				Fall '06		24.00		24.75

				Spring '07		31		34		23		28		23		20		33		31				Spring '07		27.50		28.25

				Fall '07		28		25		27		25		25		25		33		24				Fall '07		28.25		24.75

				Ratings (per TCEQ):

						> 36 = Exceptional										Pre-treatment										All Sites - average

						29 - 36 = High										Post-treatment										Above		Below

						22 - 28 = Intermediate																		Pre-treatment		29.67		29.67

						< 22 = Limited																		Post-treatment		27.33		26.83

																								All Sites - average		Pre-treatment		Post-treatment

																								Above - All Sites Averaged		29.67		27.33

																								Below - All Sites Averaged		29.67		26.83





Benthics Chart

		Fall '03		Fall '03		Fall '03		Fall '03		Fall '03		Fall '03		Fall '03		Fall '03

		Spring '04		Spring '04		Spring '04		Spring '04		Spring '04		Spring '04		Spring '04		Spring '04

		Fall '04		Fall '04		Fall '04		Fall '04		Fall '04		Fall '04		Fall '04		Fall '04

		Spring '05		Spring '05		Spring '05		Spring '05		Spring '05		Spring '05		Spring '05		Spring '05

		Fall '05		Fall '05		Fall '05		Fall '05		Fall '05		Fall '05		Fall '05		Fall '05

		Spring '06		Spring '06		Spring '06		Spring '06		Spring '06		Spring '06		Spring '06		Spring '06

		Fall '06		Fall '06		Fall '06		Fall '06		Fall '06		Fall '06		Fall '06		Fall '06

		Spring '07		Spring '07		Spring '07		Spring '07		Spring '07		Spring '07		Spring '07		Spring '07

		Fall '07		Fall '07		Fall '07		Fall '07		Fall '07		Fall '07		Fall '07		Fall '07



Cherokee Above

Cherokee Below

Houston Above

Houston Below

Newton Above

Newton Below

San Augustine Above

San Augustine Below

Scores

28

30

30

33

28

27

28

31

36

27

26

31

30

32

26

24

32

31

29

28

31

30

32

32

33

32

27

24

25

32

25

29

35

27

25

29

27

25

29

28

30

23

22

29

28

28

31

27

26

18

23

30

20

24

27

27

31

34

23

28

23

20

33

31

28

25

27

25

25

25

33

24



Benthics Avg Chart

		Fall '03		Fall '03

		Spring '04		Spring '04

		Fall '04		Fall '04

		Spring '05		Spring '05

		Fall '05		Fall '05

		Spring '06		Spring '06

		Fall '06		Fall '06

		Spring '07		Spring '07

		Fall '07		Fall '07



Pre-Treatment

Post-Treatment

All Sites - avg Above

All Sites - avg Below

Scores

28.5

30.25

29.5

28.5

31

30.25

27.5

29.25

29

27.25

27.75

26.75

24

24.75

27.5

28.25

28.25

24.75



Benthics Avg Chart (2)

		Fall '03		Fall '03

		Spring '04		Spring '04

		Fall '04		Fall '04

		Spring '05		Spring '05

		Fall '05		Fall '05

		Spring '06		Spring '06

		Fall '06		Fall '06

		Spring '07		Spring '07

		Fall '07		Fall '07



Pre-Treatment

Post-Treatment

All Sites - avg Above

All Sites - avg Below

Scores

28.5

30.25

29.5

28.5

31

30.25

27.5

29.25

29

27.25

27.75

26.75

24

24.75

27.5

28.25

28.25

24.75



Benthics Avg Chart (5)

		Fall '03		Fall '03

		Spring '04		Spring '04

		Fall '04		Fall '04

		Spring '05		Spring '05

		Fall '05		Fall '05

		Spring '06		Spring '06

		Fall '06		Fall '06

		Spring '07		Spring '07

		Fall '07		Fall '07



Pre-Treatment

Post-Treatment

All Sites - avg Above

All Sites - avg Below

Scores

28.5

30.25

29.5

28.5

31

30.25

27.5

29.25

29

27.25

27.75

26.75

24

24.75

27.5

28.25

28.25

24.75



Benthics Avg Pre-Post Chart

		Above
All Sites - average		Above
All Sites - average

		Below		Below



Pre-treatment

Post-treatment

Scores

29.6666666667

27.3333333333

29.6666666667

26.8333333333



Benthics Avg Pre-Post Chart (5)

		Above
All Sites - average		Above
All Sites - average

		Below		Below



Pre-treatment

Post-treatment

Scores

29.6666666667

27.3333333333

29.6666666667

26.8333333333



Benthics Avg Pre-Post_A-B

		Pre-treatment		Pre-treatment

		Post-treatment		Post-treatment



Above - All Sites Averaged

Below - All Sites Averaged

Scores

29.67

29.67

27.33

26.83



Benthics-colored

		

				Season		Cherokee				Houston				Newton				San Augustine

						Above		Below		Above		Below		Above		Below		Above		Below

				Fall '03		28		30		30		33		28		27		28		31

				Spring '04		36		27		26		31		30		32		26		24

				Fall '04		32		31		29		28		31		30		32		32

				Spring '05		33		32		27		24		25		32		25		29

				Fall '05		35		27		25		29		27		25		29		28

				Spring '06		30		23		22		29		28		28		31		27

				Fall '06		26		18		23		30		20		24		27		27

				Spring '07		31		34		23		28		23		20		33		31

				Fall '07		28		25		27		25		25		25		33		24

				Ratings (per TCEQ):

						> 36 = Exceptional										Pre-treatment

						29 - 36 = High										Post-treatment

						22 - 28 = Intermediate

						< 22 = Limited





Fish data

		

				Season		Cherokee				Houston				Newton				San Augustine						Season		All Sites - avg

						Above		Below		Above		Below		Above		Below		Above		Below						Above		Below

				Fall '03		44		48		44		48		58		55		45		45				Fall '03		47.75		49.00

				Spring '04		45		47		44		39		51		46		46		49				Spring '04		46.50		45.25

				Fall '04		43		51		41		39		58		54		40		45				Fall '04		45.50		47.25

				Spring '05		46		50		39		51		52		53		47		43				Spring '05		46.00		49.25

				Fall '05		47		51		42		42		49		51		42		48				Fall '05		45.00		48.00

				Spring '06		50		51		40		48		51		55		41		45				Spring '06		45.50		49.75

				Fall '06		47		53		44		46		55		55		43		51				Fall '06		47.25		51.25

				Spring '07		49		49		33		43		50		54		42		43				Spring '07		43.50		47.25

				Fall '07		47		49		40		48		54		52		48		48				Fall '07		47.25		49.25

				Ratings (per TCEQ):

						> 52 = Exceptional										Pre-treatment										All Sites - average

						42 - 51 = High										Post-treatment										Above		Below

						36 - 41 = Intermediate																		Pre-treatment		46.58		47.17

						< 36 = Limited																		Post-treatment		45.75		49.13

																								All Sites - average		Pre-treatment		Post-treatment

																								Above - All Sites Averaged		46.58		45.75

																								Below - All Sites Averaged		47.17		49.13





Fish Chart

		Fall '03		Fall '03		Fall '03		Fall '03		Fall '03		Fall '03		Fall '03		Fall '03

		Spring '04		Spring '04		Spring '04		Spring '04		Spring '04		Spring '04		Spring '04		Spring '04

		Fall '04		Fall '04		Fall '04		Fall '04		Fall '04		Fall '04		Fall '04		Fall '04

		Spring '05		Spring '05		Spring '05		Spring '05		Spring '05		Spring '05		Spring '05		Spring '05

		Fall '05		Fall '05		Fall '05		Fall '05		Fall '05		Fall '05		Fall '05		Fall '05

		Spring '06		Spring '06		Spring '06		Spring '06		Spring '06		Spring '06		Spring '06		Spring '06

		Fall '06		Fall '06		Fall '06		Fall '06		Fall '06		Fall '06		Fall '06		Fall '06

		Spring '07		Spring '07		Spring '07		Spring '07		Spring '07		Spring '07		Spring '07		Spring '07

		Fall '07		Fall '07		Fall '07		Fall '07		Fall '07		Fall '07		Fall '07		Fall '07



Cherokee Above

Cherokee Below

Houston Above

Houston Below

Newton Above

Newton Below

San Augustine Above

San Augustine Below

Scores

44

48

44

48

58

55

45

45

45

47

44

39

51

46

46

49

43

51

41

39

58

54

40

45

46

50

39

51

52

53

47

43

47

51

42

42

49

51

42

48

50

51

40

48

51

55

41

45

47

53

44

46

55

55

43

51

49

49

33

43

50

54

42

43

47

49

40

48

54

52

48

48



Fish Avg Chart

		Fall '03		Fall '03

		Spring '04		Spring '04

		Fall '04		Fall '04

		Spring '05		Spring '05

		Fall '05		Fall '05

		Spring '06		Spring '06

		Fall '06		Fall '06

		Spring '07		Spring '07

		Fall '07		Fall '07



All Sites - avg Above

All Sites - avg Below

Scores

47.75

49

46.5

45.25

45.5

47.25

46

49.25

45

48

45.5

49.75

47.25

51.25

43.5

47.25

47.25

49.25



Fish Avg Chart (2)

		Fall '03		Fall '03

		Spring '04		Spring '04

		Fall '04		Fall '04

		Spring '05		Spring '05

		Fall '05		Fall '05

		Spring '06		Spring '06

		Fall '06		Fall '06

		Spring '07		Spring '07

		Fall '07		Fall '07



All Sites - avg Above

All Sites - avg Below

Scores

47.75

49

46.5

45.25

45.5

47.25

46

49.25

45

48

45.5

49.75

47.25

51.25

43.5

47.25

47.25

49.25



Fish Avg Chart (5)

		Fall '03		Fall '03

		Spring '04		Spring '04

		Fall '04		Fall '04

		Spring '05		Spring '05

		Fall '05		Fall '05

		Spring '06		Spring '06

		Fall '06		Fall '06

		Spring '07		Spring '07

		Fall '07		Fall '07



All Sites - avg Above

All Sites - avg Below

Scores

47.75

49

46.5

45.25

45.5

47.25

46

49.25

45

48

45.5

49.75

47.25

51.25

43.5

47.25

47.25

49.25



Fish Avg Pre-Post Chart

		Above
All Sites - average		Above
All Sites - average

		Below		Below



Pre-treatment

Post-treatment

Scores

46.5833333333

45.75

47.1666666667

49.125



Fish Avg Pre-Post Chart (5)

		Above
All Sites - average		Above
All Sites - average

		Below		Below



Pre-treatment

Post-treatment

Scores

46.5833333333

45.75

47.1666666667

49.125



Fish Avg Pre-Post_A-B

		Pre-treatment		Pre-treatment

		Post-treatment		Post-treatment



Above - All Sites Averaged

Below - All Sites Averaged

Scores

46.58

47.17

45.75

49.13



Fish-colored

		

				Season		Cherokee				Houston				Newton				San Augustine

						Above		Below		Above		Below		Above		Below		Above		Below

				Fall '03		44		48		44		48		58		55		45		45

				Spring '04		45		47		44		39		51		46		46		49

				Fall '04		43		51		41		39		58		54		40		45

				Spring '05		46		50		39		51		52		53		47		43

				Fall '05		47		51		42		42		49		51		42		48

				Spring '06		50		51		40		48		51		55		41		45

				Fall '06		47		53		44		46		55		55		43		51

				Spring '07		49		49		33		43		50		54		42		43

				Fall '07		47		49		40		48		54		52		48		48

				Ratings (per TCEQ):

						> 52 = Exceptional										Pre-treatment

						42 - 51 = High										Post-treatment

						36 - 41 = Intermediate

						< 36 = Limited





Sheet2

		





Sheet3

		







Mean Fish ALU Scores – All Sites

Presenter Notes
Presentation Notes
Below higher ALU scores – bigger drainage area

Slight seasonal trend - Late summer period is higher for fish – may be due to concentrating fish in pools – easier to catch



Biological Results Summary

84

Pre vs. Post Treatment Data

- Slight increase in habitat assessment metrics
(All sites – Reference and Test sections)

- Slight decrease in benthic metrics
(All sites – Reference and Test sections)

- Slight increase in fish metrics
(All sites – primarily Test sections)





Conclusion

BMPs, when applied 
properly, are effective in 
protecting aquatic 
biological communities 
and maintaining pre-
treatment physiochemical 
properties; thus, 
protecting water quality.
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Strategies to Protect Water 
Resources in Developing Areas

• Watershed Protection Plan

• Land Conservation
• Acquisition / Easements
• Restoration
• Private Land Stewardship

• NPS Management
• BMPs / Low Impact Development
• Urban Forest Canopy

Presenter Notes
Presentation Notes
Watershed Management Plan – very similar to forest stewardship plans (larger scale and focus on water protection) – GIS can be helpful
	- inventory watershed (transportation, development, cultural, agric, critical habitat, recreational, ecological)
	- combine all layers and create linkages for a network
	- verify watershed quality, map impervious
	- Identify impacted and non impacted areas
	- develop strategies for each area (limit dev. In non impacted areas, encourage smart dev. in impacted areas).
	- monitor to see if strategies are working

Forest protection – Hilton Head Island, SC  - you see a lot of small forested blocks purchased to prevent development
Edwards Aquifer Recharge Zone – trying to limit development
The Woodlands, TX 

Reduction of impervious surface – min. paved surfaces (shorter, narrower roads; permeable driveways; special “hammerhead” cul de sacs)




NPS Management

BMPs / Low Impact Development (LID)

• Landowner
• Developer
• Construction
• Homeowners 

We can all make a difference!
- Big and small efforts: All make up a piece of the pie!

Presenter Notes
Presentation Notes
Again, even in urban settings, we all can make a difference.



Best Management Practices 
(BMPs)

Conservation practices implemented to 
protect water quality from nonpoint source 
(NPS) pollution 

• Sediment
• Nutrients
• Pathogens (Bacteria)
• Thermal Changes



Riparian Buffers

ØMaintain vegetative 
buffers along 
streams 

ØMinimize disturbance 
within these zones  

ØCareful management



Developer BMPS

LID
- Treat water where 
it falls
- Vegetated rooftops

Conservation Design
- Incorporate green 
spaces



2-Acre “Large Lot” Development

•Extensive Fragmentation
•Poor option for water quality
•Maintain 2 Acres, Access 2 Acres



1/2 Acre Conservation Development 
(Still 50 Lots… All with a Premium)

•Minimal Fragmentation
•Better for water quality
•Maintain 1/2 Acre, Access 75.5 Acres



Construction BMPS

Minimize Paved Surfaces

Protect Residual trees

Manage Stormwater



Retention wetlandsVegetated swale

Detention pond Infiltration zones

Stormwater BMPs

Presenter Notes
Presentation Notes
-A general strategy for managing water at the interface that is increasingly being considered in watershed management plans. 
-Stormwater management has long been required in urbanizing landscapes because land development inevitably results in increased surface runoff.  
-In the past the aim was to solve on-site drainage problems by moving stormwater off-site as quickly as possible via connected impervious surfaces. Often this merely transferred the flooding and pollution problems downstream, and so a variety of Best Management Practices (BMPs) have been designed and implemented to better manage the stormwater generated by developed areas.
- The goals and designs of detention ponds, the most common type of constructed BMP, have greatly evolved during the past two decades (Wang 2002). These ponds capture, detain, and slowly release stormwater runoff from developed areas, preventing peak discharges from exceeding pre-development levels. More recently, the goal has extended from flood control to water quality improvement, and many jurisdictions require that detention ponds are sized and configured to hold water longer and so enhance pollutant settling. 
-Other types of BMPs, such as retention ponds, infiltration basins, and constructed wetlands, are even better at removing pollutants from storm water.
-Although many conventional BMPs are effective at cleaning runoff and reducing peak discharge rates, they do not address the fundamental problems of excess surface water generation and insufficient groundwater recharge in urbanized watersheds.   (? I think some do.)
-The newest techniques, collectively termed low impact development (LID) practices, promote water infiltration and treatment at the source of surface runoff, thereby preventing excessive and polluted runoff.
-The LID approach tackles these problems at the source—where water hits paved and other impervious surfaces. The objective is to treat the water where it falls and to direct it back into the ground, restoring the natural hydrological pathways of infiltration and evapotranspiration. 
-The Department of Environmental Resources in Prince George’s County, Maryland, (PGCDER) has pioneered the LID approach to stormwater management and produced a design manual for national use (PGCDER 1999). Up-to-date information can be found at the Low Impact Development Center website (http://www.lowimpactdevelopment.org/).
-LID techniques can be applied to residential and commercial lots of various sizes and to parking lots. A number of tactics are used in combination to achieve the goal of restoring pre-development hydrological processes: conservation of critical natural features and permeable soils; reduction and disconnection of impervious surfaces; slowing of runoff; and distribution throughout the development site of microscale management practices to reduce and clean storm water. 
-Some of the on-site management practices, such as vegetated rooftops, store and evaporate precipitation where it falls, reducing the volume and rate of stormwater discharge. Others route stormwater from hard roofs, parking lots, and driveways to depressions on the site that are specifically engineered to hold back and treat water.
- LID designs exclude conventional curb and gutter systems, which store and move stormwater underground, and instead convey water through open grass channels and wetland swales. 
-Although use of LID techniques is growing, most new developments still depend on conventional stormwater management. Steep slopes, impermeable soils, and a shallow water table may prevent use of LID techniques on some sites. 
-Other obstacles to widespread adoption of LID practices include homeowner misperceptions, lack of familiarity with LID techniques on the part of developers and engineers, and local development regulations that forbid some LID practices such as open roads without curbs and gutters. 
-Better education, changed ordinances, and incentives such as stormwater credits may help to overcome
some of these barriers. In regions that experience large storm events, a combination of conventional BMPs—such as detention ponds, and LID practices—is likely to provide the best solution for handling the stormwater generated by development. 



Stormwater Reduction

For every 5% increase in canopy, 
stormwater drainage is reduced by 2%



2002 TPL and AWWA Study

27 water suppliers 
surveyed

• For every 10%    in 
forest cover, 
treatment costs     
20% 

• 50–55% variation in 
treatment costs 
explained by % forest 
cover 

Presenter Notes
Presentation Notes
Drinking water – 
Texas Pacific Land Corporation; American Water Works Association











Increasing Urban Forest Cover

Presenter Notes
Presentation Notes
It is not just about planting more trees.   It’s more about planting the right species, in the right place, and with the right amount of growing space.  



Benefits of Increasing 
Urban Forest Canopy

Stormwater Reduction

Water Quality 
Improvement

Energy Savings 

Air Quality 

Aesthetics 

Property Values

Presenter Notes
Presentation Notes
Add to Aesthetics – Health, physical and mental



ØStormwater Reduction
ØWater Quality Improvement
ØEnergy Savings
ØAir Quality
ØOther co-benefits

Urban Forest Cover

www.itreetools.org

Presenter Notes
Presentation Notes
i-Tree delivers current, peer-reviewed tree benefits estimation science from the USDA Forest Service to all types of users with free tools and support.



Presenter Notes
Presentation Notes
i-Tree delivers current, peer-reviewed tree benefits estimation science from the USDA Forest Service to all types of users with free tools and support.
Different tools for web browser and/or phone



Summary

ó Forests provide a number of ecosystem 
services – including clean water.

ó The more forests and trees in the 
watershed the better the water quality is 
likely to be.

ó Best Management Practices / LID / Urban 
Forest Cover can be used to manage NPS 
and protect water resources in developing 
areas.
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Resources

TFS Water Resources Webpage: 
Øhttp://tfsweb.tamu.edu/water 
Øhttps://tfsweb.tamu.edu/BMPs
Øhttps://tfsweb.tamu.edu/BMPMonitoring
Øhttps://tfsweb.tamu.edu/Water_Publications

Texas Forest Info:
Øhttp://texasforestinfo.com

https://tfsweb.tamu.edu/BMPMonitoring


Questions?

Donna Work
Texas A&M Forest Service

936-639-8191
dwork@tfs.tamu.edu
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