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● Richland Creek is assumed to have poor water quality[1].
○ Close to urbanized areas
○ Overflow of storm water (sewage)
○ Water withdrawal exceeding intake 

● The Little Harpeth River is assumed to be healthier.
○ Goes through Edwin Warner Park, a nature preserve
○ Further from most human impact than Richland Creek

● Rivers and streams are important to the community.
○ Species Biodiversity 
○ Drinking water
○ Groundwater used in communities
○ Food sources for both humans and organisms residing in it

● Poor water quality can affect biodiversity of streams and eventually lead to the collapse of ecosystems.
● If we compare these two streams and find that one has better water quality than the other, we can 

evaluate human impact and modify activities to prevent further damage.
● Hypothesis: The Little Harpeth will have better water quality than Richland Creek. 

INTRODUCTION

METHODS

● Kruskal-Wallis Non-Parametric ANOVAs were used to compare raw data. 
● ANCOVAs were used to analyze relationships among water quality metrics using JMP.
● Water Quality metrics for both streams were compared to EPA standards if available.
● A PCA was conducted on water quality metrics from both streams using MiniTab 2018.

STATISTICAL ANALYSES

Thank you to Dr. Haag, the SSMV, the Richland Creek 
Watershed Alliance, Metro Nashville Parks and Recreation and 
Warner Parks, Dr. Due- Goodwin, Jimmy Smith, Dr. Deweese, 
and Dr. Chris Vanags.

RESULTS

● Sampling at both sites every 
week (February 6 through April 
10, 2019 with two summer dates 
of May 30 and June 3, 2019).

● On Site: Dissolved Oxygen, 
Flow, and Conductivity were 
measured using Vernier probes 
for 60 seconds.  Air Temp, Water 
Temp, and pH were also tested.

● In the Lab: Water samples were 
collected. Nitrogenous 
compounds and phosphate were 
tested for with Hach WaterPerm 
Chem Test kits. Salinity was 
tested for with a refractometer 
and turbidity was tested for with 
a Vernier probe.

● Site conditions were evaluated 
using scoring methods inspired 
by U.S. Department of 
Agriculture criteria but modified 
to meet our needs [2].

Figure 5: Little Harpeth 
Sampling Site: 
(36.050806, -86.917504)

Figure 4: Richland 
Creek Sampling Site: 
(36.1428, -86.8524)

Figure 2: Little Harpeth

● We found that creeks are more similar than 
originally hypothesized.

● Both Creeks were locationally similar in regards 
to situational factors.

● There was a difference in similarity of dates 
(Figure 6).

● Limitations:
○ Only collected in one area of each stream per 

week
○ Malfunctions in probes
○ Access to sites dependent on weather

● Future Directions:
○ Sample more often
○ Increased emphasis on bioindicator diversity
○ Work with organizations to improve health of 

both creeks
○ Reduce influence of golf courses or sewage 

leakage
○ Examine seasonality in both streams

● Recommendations for Remediation:
○ Use less fertilizer, or explore alternative 

fertilization methods (organic).
○ Change pedestrian areas near river to avoid 

excess nitrate leaking into water.
■ One of the best ways to do this would be to 

use elevated wood boardwalks instead of 
asphalt. 

○ Avoid modifying the riparian buffer.

Figure 1: Richland Creek

Figure 6: Principal Component Analysis of metrics separated by date.

Figure 9: Comparison of Phosphate to Nitrate in both 
streams. The R2 value for Richland Creek is 0.19 and the R2

value for Little Harpeth is  0.01Phosphate: F(3, 19)= 1.92; 
p=0.19; River Site: F(3,19)= 2.87, p=0.11; River 
Site*Phosphate:F(3,19)= 1.34, p=0.264

Figure 7: Comparison of Nitrate Averages of Richland 
Creek and Little Harpeth. Although the streams are not 
statistically different, Richland Creek still exceeds the 
EPA standards of less than 10 mg/L of nitrate in 
streams.

Figure 8: Comparison of Flow to Nitrate in both 
streams. The R2 value for Richland Creek is 0.42 and 
the R2 value for Little Harpeth is 0.12. Flow: F(3,17)= 
5.96; p = 0.03; River: F(3,17) =3.88; p=0.07; River*Flow: 
F(3,17)=1.78; p= 0.20
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Figure 11: Richland Creek on 
February 6, 2019

Figure 12: Richland 
Creek on June 3, 2019
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Figure 3: Map of 
Nashville, TN with 
sampling locations 
and Vanderbilt 
University 
indicated by 
arrows. 

Figure 1: Richland Creek
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