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What’s The Big Deal?




Sediment and Phosphorus
Sources and Behaviotrs

Turbidity

m  Turbidity can be used as an indicator for water quality and an estimate
on TSS in the water
Phosphorus comes in two forms
= PP
= DRP
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Hysteresis Patterns

A way to gain understanding
What is hysteresis?

These relationships can be separated into 3 classes:
1. Figure eight
2. Clockwise loop

3. Counterclockwise loop
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Research Questions

Do turbidity and total phosphorus follow similar transport behaviors in the same

watershed?
a.  Is the flushing index (FI) and hysteresis index (HI) observed during storm events among turbidity and
discharge, and total phosphorus and discharge similar?
b.  How do the flushing index (FI) and the hysteresis index (HI) values compare between season?
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Study Site

This study will take focus on Six Mile
Creek (SMC) and its watershed

m  Part of Evergreen Lake watershed

m  Located McLean County Illinois
= 106.5 Km”2 in size
N

Land usage is agricultural and grass
land (87% row crops)

m  Sampling station is 0.8 km upstream
from Evergreen Lake

Data availability
= April 2016 — January 2019

m  Turbidity, discharge, and total
phosphorus data is available
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Methods

SMC study site collected 15-min interval data for turbidity and
discharge during the study period

Water samples collected! from automated sampler were analyzed
for their nutrient and major ion concentrations (Not at 15-min
interval)

Data available was normalized to allow compatison among
storm events for both small- and'large-scale storms

Qi—Qmin

m Normalized Qi = .
Qmax—Qmin

Ci—Cmin

m Normalized Ci = .
Cmax—Cmin

Normalized variables wete then plotted vs time and
concentrations vs discharge to identify hystetesis patterns for
cach storm event



Correlations Among Variables

For the duration of the study period, 791 data points for both turbidity
and total phosphorus were available
The correlation between these variables was found to have an overall R?

value of 0.66 and a r value of 0.81
Classified as a strongly positive correlation
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Linear Model

Based on the correlations between the variables a linear model for
total phosphorus was generated in RStudio

T'he model was cteated to generate high frequency 15-minute
interval data for the total phosphorus variable

m This allows for mote detailed hystetesis patterns to be generated

T'he total phosphorus model used the independent vaniables
turbidity and discharge to predict total phosphorus concentration

The model produced an R*= 0.73 and 2 standatd ettor of 78.02
pgy/ 1

= TP 2= 0369 « Turbidity (NTU) + 19.62 + Discharge (=) +70.25



Hysteresis Patterns
Observed

The figures on the right represent examples

of some of the most common types of
hysteresis patterns observed for this study

A) Displays the variables, turbidity, total
phosphorus, and discharge over the
duration of the storm

B) Displays the normalized variables over
the duration of the storm

C) Displays the hysteresis pattern observed
when the normalized total phosphorus and
turbidity are plotted against normalized
discharge

From top down: (ID 10) Clockwise
hysteresis pattern, (ID 21) Counterclockwise
hysteresis pattern, (ID 44) Counterclockwise
ficure-eight hysteresis pattern
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HI and FI Comparisons Cont.

Flushing Index vs Hysteresis Index

Season

- Fall

4 Spring
4 Summer
4 Winter

A TP
O NTU

Patterns in HI and FI behavior was represented by season

Patterns in HI indicate that the variables NTU and TP are from proximal or in
stream sources during the Spring and Winter and are from distal or up stream
sources in the Summer and Fall

FI was always positive except for one occasion suggesting a concentrating effect
and both NTU and TP being flushed into the system at the SMC Watershed



Conclusion

Opverall, the HI values and FI values observed during storm events among
turbidity and discharge and among total phosphorus and discharge were
behaving similarly across seasons
m Due to this relationship if we can better understand and monitor sediment
transport this could be used to handle total phosphorus transport as well.
Morte positive HI values observed in the Spring and Winter and more
negative HI values observed in the Summer and fall could be driven by:
m There 1s a greater tile drainage influence during these seasons Spring and Winter
causing the concentration variables to peak before discharge
= And a lower tile drainage influence taking place during the Summer and Fall
causing the influx of sediments and nutrients to be delayed in the SMC Watershed
High frequency data 1s this key aspect when looking into these relationships.
Even though we had 15-min interval data available for turbidity and discharge
a linear model was needed to handle total phosphorus
m Ultmately having a sensor in the stream that also capture high frequency nutrient

data at 15 minutes or even higher intervals could be a great step moving forward
with this research.
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* Thank you for
watching and
listening to this
presentation!

* Any Questions??
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