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ABSTRACT METHODS RESULTS

In the past month, nearly 40,000 gallons of contaminated First, a threshold for both rainfall and contaminants was established.

wastewater has spilled into Tallahassee waterways as a result of e To accommodate seasonal variation, the threshold for HPEs 1s defined by average annual Year Avg. Rain Phosphorus Nitrogen Turbidity # Sewage
aging infrastructure. Although these spills have harmed rainfall numbers that are above the historical annual average. (in) (mg/L) (mg/L) Spills/Yr
community health and water supplies, the City of Tallahassee 1s e Data from independent samplings of Lake Munson was used to provide concentrations of the 2017  55.19 0.123 0.5275 2.05 33
not required to test for coptaminants pa.st a certain distance from contaminants phosphorus and nitrogen, and turbidity. 2018 79.86 0.093625 05975 1 1
the point source of the spill. Hc)wever., independent tests by the Rainfall & Contaminant Correlations GIS Maps 5019 3905 0 19975 04975 - =
Tallahassee Sewage and Wakulla Basin Advocacy Group have 1. Historical annual rainfall data was calculated 1. Contaminant concentrations from 2 different . ' | ' '

sugg§§ted that.these contamm'jmts travel far beyorolc,ﬁthe bounds of with data from the Florida Climate Center. testing locations in 2017 and 2021 were 2020  60.81 0.05975 0.3525 3.7 18
municipal .testmg. Tallahassee’s average heavy ram;:al.l and 2. Average annual contaminant concentrations mapped on a GIS to compare, shown in 2021  48.63 0.065375 0.49 1.425 12
waterway 1pt§rcpnnectedness could suggest A correlation between were calculated from the 4 independent tests Figures 1, 2, and 3. Fig. 4. Numerical Rainfall and Contaminant Data

heavy precipitation events and these contaminant flows. To from each year. 2. Levels throughout the shown years provide

Contaminant concentrations and average annual rainfall between

A55E55 P otentle}l rela.tlonshlp S, average annual ran.lfe.ﬂl data was 3. Annual rainfall data from 2017-2021 was insight into how contaminant levels change

compared against nitrogen, phosphorus, and turbidity compared with average annual contaminant throughout a year. 2017 and 2021 were compared and an R* value was calculated to
concentrations. An R* value was then calculated to evaluate concentrations. An R2 value was calculated assess the strength of the correlation. The relationship between
correlation. Finally, HPEs and contaminant concentrations were to assess correlation. nitrogen and rainfall was the strongest, with an R* value of
mapped onto a GIS of Lake Munson to visualize any correlations 0.1013. Turbidity had the weakest relationship with rainfall, with
between heavy rainfall and contaminant concentrations. Results 2017 . e ~ < an R? value 0f 0.0169. Phosphorus fell to the middle, with an R?

. . . Phosphorus & Rainfall
showed a weak correlation between rainfall and contaminant P

value of 0.0899.
concentration; the strongest relationship was between nitrogen

’ . ) = I"I r
and rainfall. This preliminary data could indicate the success of : h DISCUSSION & FUTURE WORK

recent wastewater cleanup 1nitiatives.
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Based on the calculated R? values, there is a weak relationship
2021 . "/~ between rainfall and contaminant concentrations in Lake
" Munson. Although results are preliminary, this could suggest that

Phosphorus (mg/mlL.)

INTRODUCTION

Background | . Il effort§ to clean Lake .Munson and prevent Wastewat.er spills are
e Munson Slough is a water basin in Tallahassee, FL, that is part | “ showing some effectiveness. The lowest average rainfall amounts
of the Wakulla River Basin. Fig. 1. Phosphorus Avg. Al Rainal (in) coincided with higher contaminant measurements, which could
e For decades, municipal wastewater containing harmful , I ind.icate that high rainfall washes analytes downstream or dilutes
contaminants, such as nitrogen and phosphorous, have been Nitrogen & Rainfall ol ‘ > their concentrations.
spilling into the Slough as a result of aging infrastructure, 7 o | B ‘ | o | |
harming human health and wildlife. : . . ‘ I -7 Since these results are hml.ted by thenj general.lty, futu.re quk
e Tallahassee experiences nearly 59 inches of rain per year, and 5 Wpuld focus on specitic spills ani their potential relationship
its clay soil is well-suited for overland flows. E . sl y with heavy rainfall events. Additionally, future work would seek
g | 2021 ~ ) toexpand the number and type of contaminants assessed.
Currently, there 1s limited research on the correlation between -
contaminant movements in the Munson Slough and mills ol
environmental factors affecting Tallahassee. There 1s a need for a o N . "’ 8° o Thank you to Michael Core from the Florida Resource and
concise analysis of these two characteristics for use in recovery Fig. 2. Nitrogen e A R Environmental Analysis Center, and Terry Ryan from the

and mitigation efforts. Thus, this research aims to assess the

Tallahassee Sewage and Wakulla River Basin Advocacy Group

correlation between heavy precipitation events (HPEs) and Turbidity & Rainfall for their mentorship, guidance, and insight during this project.
contaminant amounts following wastewater spills in the Munson 8 |

T .
Slough. . . ul . REFERENCES

2017

Dhakal, N., & Tharu, B. (2018). Spatio-temporal trends in daily precipitation extremes and their connection with North Atlantic tropical cyclones for the southeastern United States.

é International Journal of Climatology, 38. DOI: 10.1002/joc.5535
° % Florida Department of Environmental Protection. (2005, January). Guide for Evaluating Capacity, Management, Operation, and Maintenance (CMOM) Programs at Sanitary Sewer Collection
HypotheSls E Systems. htps //www3 epa.gov/npde /p bs/cmom._guide for_collection ytm pdf
= . o Florida Department of Env mthtt (2022D mb)Emg pr
. o, . . . g 2021 Florida Department of Environmental Protection- Division of Environmental Assessmen it and Restoration. Watershed Information Netwo rk (WIN)
Based on the literature, 1t 1s hypothesized that there will be a E  buossoodeny dop st fLusDearWijublisvavesSe il clledBe=meny
7 epartment of Transpo rtt (2019) Drainage Design Guide. 22 44. https://www.fdot.gov/docs/default-source/roadway/drainage/files/DrainageDesignGuide.
. . . 2 & : Z : Jamun MGdhmthMAbdlB J&N editha, T. (2021). Florida's Aquifer Vulnerability to Nitrate Contamination: A GIS Model. Nature Environment and Pollution Technology,
strong correlation between rainfall and contaminant . S i 210, gttt e cousro 10 PitadpdehNEPT 2022421 01,24
£ Schumacher, R. S., & Dav CA(ZOIO)E semble-Based Forecast Uncertainty Analysis of Diverse Heavy Rainfall Events. American Meteorological Society, 25(4).
. . I I Al https://www.proquest.com/scholarly-journals/ensemble-based-forecast-uncertainty- analysis/docview/744499069/se-2
concentration because Tallahassee 1s prone to both overland flow atn-bune. il Talbisses Sewage ol Basin Advocaey Grou, (v Tacing Loo. Reteeved Fbruary 15, 203, o
0 = http ://trackingleon.maps.arcgis m/ apps/webappviewer/index.html? d 68b709855 834319a42064d37b6263f5
. 9 30 ol 0 =0 DR Wang, D., Hagen, S. C., & Aliz dK(2012) Climate Change Impact and Uncertainty Analysis of Extreme Rainfall Events in the Apalachicola River Basin, Florida. Journal of Hydrology,
and wastewater spills. 1450, hitps s dotong/ 10,1016 ihydrol 2012.12.015
. <1 Avg. Annual Rainfall (in
Fig. 3. Turbidity ® o)



https://prodenv.dep.state.fl.us/DearWin/public/wavesSearchFilter?calledBy=menu
https://www.fdot.gov/docs/default-source/roadway/drainage/files/DrainageDesignGuide.pdf
http://dx.doi.org/10.1016/j.jhydrol.2012.12.015

