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Project Outline

Goal: to help TCEQ develop science-based numeric nutrient
criteria for Texas streams

* assess fish, benthic
macroinvertebrates, water
guality and habitat

explore potential of mussels
and periphyton to indicate
nutrient impacts

Funded by USFWS State Wildlife Grant

Bowiin, Glear Creek

Water Quality Regulations
Nutrients from permitted discharges or other controllable sources shall

not cause excessive growth of aquatic vegetation which impairs an
existing, attainable, or designated use

Texas Surface Water Quality Standards, 2000

Texas
Schedule

Reservoirs — 2008

Streams - 2011
Estuaries — 2011
Wetlands - TBD

Clear Lake (Houston) Prorocentrum bio

Sampling Effort (2007-2008)

Six wadeable streams

— three in East Central Texas
Plains (ecoregion 33)

— three in Texas Blackland
Prairies (ecoregion 32)

— varying nutrient levels and
sources

Hydrologic conditions

— 2007 unusually wet

— 2008 severe drought
Data collection

— Four events

— April through October
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Evaluating habitat, fish and
benthic macroinvertebrates

Surface Water Quality
Monitoring Procedures,
Volume 2;

Willis Creek

Results - freshwater mussels

» Methodology — random
visual survey

Results — found shells
and valves, but no live
mussels. 14 species.
Four of streams had
only 3 species. Willis
had 9 and Walnut had 6
species.

Live Corbicula was
common in all streams

Results — Water Quality

» Blackland Prairies streams
had higher average nutrient
levels (mg/L):

— nitrate-N 2-6
—total P 0.05-0.55

e East Central Texas Plains:

— nitrate-N 0.11-0.36
—total P 0.001-0.05

» DO looked good except
during low flows in drought
of 2008

< Diel DO swings at TLE

Duck Greek




Periphyton
Periphyton = algae,

fungus. and bacteria Revised Protocals for Sampling Algal, lnvertebrate,
gus, and Fish Communities as Part of the National

Little EIm TLE  Willis Clear Duck  Walnut Sampled from woody Water-Quality Assessment Program

debris (no riffles) o
* * . Biomass estimated by

exceptional chlorophyll-a and ash-free

dry mass (AFDM)
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Results — habitat, “bugs” and fish
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limited

Periphyton Collection (Biomass) Results — Benthic algal chlorophyll-a

Composite from 5 pieces of woody debris

Scrape a known area

Homogenize sample

Filter aliquots for lab analysis for chlorophyll-a and AFDM
Per TCEQ and USGS procedures

Taxonomic 1D

mesotrophic-eutrophic

oligotrophic-mesotrophic

Chlorophyll-a (mg/

Litle Em TLE  Wilis Clear Duck Walnut




Results — Benthic algal AFDM

Biggs's nuisance
threshold

AFDM (mg/cmz)

Litle EIm TLE  Willis Clear Duck Walnut

Estimating periphyton growth

Spearman rank Benthic
correlations (p) chl-a
Benthic AFDM -
Algal cell density
Macroalgae cover

Macroalgae thickness 0.52

Also, benthic AFDM and algal
cell density (p = 0.57)

macroalgal cover, thickness
microalgal cover

scoring numerically within
ranges

per Charles Hawkins et al., Utah
State University bioassessment
protocols

Results — Diatom Community

Transform: Square root
[ S17 Bray Curtis similarity

20 stress: 0.2 || Ecoregion




_ _ Lessons Learned
Results — diatom metrics
Flow matters! Scouring affected sampling of
periphyton, benthic macroinvertebrates and fish.
Flow must be taken into account when sampling
and interpreting results.

Dr. King and Dr. Winemiller study looking at
similar parameters is a good study to read
relating to this topic.

Diatom communities appear to be ecoregion-
specific

Periphyton growth may show elevated nutrient
levels before extreme conditions occur.

Periphyton biomass and the diatom community
differentiated wastewater dominated streams
from non-wastewater dominated streams.

Percent eutrophic taxa

Little EIm TLE Willis Clear Duck Walnut

Lessons Learned Thanks!

. BRA - Jack Davis, John Burch
Periphyton cheap and easy to collect. (now with CRMWND), Jeremy
. . . Nicolai, Laurie Eng (now with
Diatom metrics show promise. TCEQ), Matt Baake

; : TPWD — Margaret Scarborough,
Good agreement between periphyton biomass, Greg Conley, Stephen

algal cell density, and visual/tactile measures of Twidwell, Steve Boles, Alice
i i Best, Archis Grubh, Beth
dguaricivegetation Bendik, Allen Monroe, Travis
Linscomb
TCEQ Region 4 - Wilson
Snyder, Robbie Ozment
We would recommend periphyton as a potential Baylor University — Thad Scott

; (now at U. of Arkansas), ) }
Wy Lo collected nutrient data. Ryan King s e

LCRA — Gary Franklin Duck

Nutrient criteria may need to acknowledge
ecological differences, i.e. ecoregions.
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Duick Creek.

Report available
at http://www.tpwd.state.tx.us/landwater/water/environconcerns/water_quality/




