BAYLOR

U NTIVER R STITY

Oklahoma Scenic Rivers Joint Phosphorus Study:
Interim Report, 30 September 2016

Principal Investigator:
Ryan S. King

Professor, Department of Biology, Center for Reservoir and Aquatic Systems Research,
Baylor University, Waco, TX 76798
www.baylor.edu/aquaticlab

Joint Study Committee Members:

Brian Haggard; Co-Chair (University of Arkansas)
Marty Matlock (University of Arkansas)
Ryan Benefield (Arkansas Natural Resources Commission)

Derek Smithee; Co-Chair (Oklahoma Water Resources Board)
Shellie Chard-McClary (Oklahoma Dept. of Environmental Quality)
Shanon Philips (Oklahoma Conservation Commission)



http://www.baylor.edu/aquaticlab

What is a nuisance level of benthic
chlorophyll-a?

e 200 mg/m? is supported in literature as a
nuisance level
— May not apply to Ozark Highland rivers

— Methods used to derive this number have been
subjective

— Sampling protocols used to select substrata,
remove attached algae, and measure chlorophyll
also may differ slightly from our study



What is a

nuisance level of benthic
chlorophyll-a?

e Cladophora glomerata is the dominant
nuisance filamentous species

— What leve
(we’ve loo

— What leve
to blooms

e Segmented

of TP leads to increases in Cladophora
ked at this already)

(s) of benthic chlorophyll-a corresponds
of Cladophora in our data set? **

regression



Mean chlorophyll vs. Cladophora
biovolume, Year 1 (June 2014-April 2015)
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Mean chlorophyll vs. Cladophora
biovolume, Year 2 (April 2015- April 2016)
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CHLA (200 mg/m?) exceedance frequency >25%
TP change points (binomial)
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CHLA (250 mg/m?) exceedance frequency >25%

TP change points (binomial)
0.028 (0.012-0.043 mg/L)
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CHLA (300 mg/m?) exceedance frequency >25%

TP change points (binomial)
0.044 (0.016-0.048 mg/L)
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TP change points (binomial) for
CHLA frequency of exceedance

Bootstrap quantiles (TP, mg/L)

CHLA Exceedance TP change
mg/m’ frequency point (mg/L) 5% 50% 95% p value
200 10% 0.014 0.008 0.012 0.018 0.001
200 20% 0.016 0.008 0.016 0.022 0.001
200 25% 0.016 0.011 0.016 0.022 0.001
200 30% 0.016 0.011 0.016 0.021 0.001
200 40% 0.016 0.016 0.016 0.035 0.001
200 50% 0.026 0.016 0.026 0.047 0.001
250 10% 0.014 0.008 0.012 0.033 0.001
250 20% 0.014 0.010 0.016 0.042 0.001
250 25% 0.043 0.012 0.029 0.043 0.001
250 30% 0.045 0.016 0.044 0.048 0.001
250 40% 0.043 0.022 0.042 0.047 0.001
250 50% 0.033 0.033 0.045 0.056 0.015
300 10% 0.016 0.010 0.016 0.033 0.001
300 20% 0.026 0.016 0.032 0.047 0.001
300 25% 0.044 0.016 0.044 0.048 0.001
300 30% 0.044 0.016 0.044 0.048 0.001
300 40% 0.045 0.033 0.044 0.056 0.002
300 50% 0.047 0.042 0.047 0.057 0.031



TP GLM
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TP GLM Binomial response

Exceedance probability
of 300 mg/m? CHLA
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Probability of CHLA exceedance at TP concentrations of
0.027, 0.037, and 0.047 mg/L

Probability
CHLA  Exceedance 0.027 0.037 0.047
mg/m>  frequency mg/L  mg/L TP mg/L

200 10% 0.999 0.999 0.999
200 20% 0.972 0.993 0.997
200 25% 1.000 1.000 1.000
200 30% 1.000 1.000 1.000
200 40% 0.567 0.786 0.889
200 50% 0.322 0.525 0.678
250 10% 0.920 0.968 0.985
250 20% 0.723 0.894 0.953
250 25% 0.558 0.797 0.902
250 30% 0.241 0.463 0.649
250 40% 0.205 0.449 0.662
250 50% 0.120 0.196 0.275
300 10% 0.865 0.953 0.981
300 20% 0.332 0.692 0.876
300 25% 0.241 0.463 0.649
300 30% 0.241 0.463 0.649
300 40% 0.082 0.215 0.392

300 50% 0.065 0.094 0.131
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TP GLM

Binomial response

Exceedance frequency at 200, 250, and 300
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TP GLM Binomial response

Exceedance frequency of
200, 250, and 300 mg/m? CHLA
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TITAN: Mean chlorophyll-a as predictor.
Year 1 (June 2014- April 2015)
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TITAN: Mean chlorophyll-a as predictor.
Year 1.5 (October 2014-October 2015)
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TITAN: Mean chlorophyll-a as predictor.
Year 2 (June 2015-April 2016)

Sum(z-) community-
level change point
=90 (84-121) mg/m2

Sum(z+) change point

= 134 (106-217) mg/m2

CMdelcat
SPIROGY3
CMneocis
Cmnovaze
CMobtusft
AHminuti
ECsilesi
GOincogn
AHalterg
CAalLOfusc
LILulna

- fi 177 (140-209) A
B I I |
200 500 1000

Chlorophyll-a (mg/m2)

MAstank
AMinarie
Mlincons
MICRpach
CLOSehre
KChude
AMpedcls
AUDCherm
ROabbre
CLADglom
Gominutm
CCpedcls
MAtenall
Mifrustu
MAantoni
Midissip
MAcrten
ECQsubmin
ECQImini
CLOSacer
CHLORODCO
Davulg
GOolivem
Mlamphib
MAtripun
GOkobaya
CHROOCOC
Mipaleac
MAreichd
MAcaprad
MEvarian
CCplaeug



Geometric vs. arithmetic mean TP:
2 year data (n=12 events)
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EXO1 sonde instantaneous
and 48-h data
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TP vs. DO, 48-h minimum, Sep 2015
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TP vs. DO, 48-h range, Sep 2015
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TP vs. pH, 48-h range, Sep 2015
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