


Coastal and Marine Biology Flagship Program

❑Established as the Coastal Biology Flagship 
Program in 2006

❑Coastal Biology Director

❑Increased infrastructure for coastal research

❑Establishment of new student support 
programs (travel grant, summer research)

❑NSF-funded UNF REU Program since 2013

❑CUREs (Shark Ecology, Dolphin Behavior, 
Coastal Field Research)

❑Member of Florida Institute of 
Oceanography, Southern Association of 
Marine Laboratories



❑Phytoplankton Ecology



❑Wetlands Ecology



❑Restoration Ecology



❑Fisheries Ecology



❑Dolphin Behavior



❑Shark Ecology



❑GTM 

NERR



❑Webb Research Station







Institutional Aspirations

❑The University of North Florida will become a 

Top 100 Public University as ranked in US 

News & World Report by 2028.

❑The University of North Florida will 

strategically grow to an enrollment of 25,000 

students by 2028.



Strategic Priorities 

❑ Student Success

Ensure Student Success from Enrollment to Employment and 

Beyond 

❑ Research & Innovation

Inspire Relevant Research and Impactful Innovation 

❑ Community Partnerships

Expand Mutually Beneficial Partnerships with the Community 

❑ Faculty & Staff Success

Accelerate the Success of Faculty and Staff 



Areas of Focus

❑Advanced Manufacturing

❑Coastal Resilience

❑Data Science, Cybersecurity, and Information 

Technologies

❑Health Care and Health Sciences

❑Transportation and Logistics



Water Research, Education

and Outreach at Florida Poly

OverFLoW Seminar Series

March 25, 2025



Content

1. Introduction and water quality research, Dr. Jun Kim

2. Biochar research, Drs. Yudi Wu and Xiaofan Xu

3. Machine learning-assisted spillway research, Dr. Sanjeeta Ghimire

4. Microplastics & sensor research, Dr. Ajeet Kaushik



Water Research Facilities

• Florida Industrial & Phosphate Research (FIPR)
• ICP-OES (PerkinElmer Optima 8300)
• ICP-MS (PerkinElmer NexION 350X)

• Barnett Applied Research Center (BARC)
• HACH HQ 3900 (TOC, TN, TP, THMs, DBPs) 
• Column test apparatus, adsorption isotherm
• HP Electrochemical Analyzer
• Ion Chromatograph (Metrohm)
• Thermogravimetric Analyzer (TGA) 

• Gary C. Wendt Engineering (GWE)
• GC-MS (planned)

• Innovation, Science, and Technology (IST)
• SEM/EDS, XRD, XPS (under maintenance)



Advanced Water Treatment Processes

Jun Kim, Ph.D.

WATER Lab

Environmental Engineering Department

Email: junkim@floridapoly.edu
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Seawater Desalination – Tampa BayInland Desalination (Palm Coast, FL)



On-site Water Sampling & Analysis

Home ! Education !  T h a t  s t in k s ,  b u t  F lo r id a  P o ly  r e s e a r c h e r s  s a y  w a t e r  in  W in t e r  H a v e n  d o e s n ’t  h a v e  t o

p re v i o u s  p o s t n e x t  p o s t

A s  re s id e n ts  in  W in te r  H a v e n  fa c e  a  s m e lly  w a te r  p ro b le m , re s e a r c h e rs  a t  n e a r b y  F lo r id a  P o ly t e c h n ic  U n iv e r s it y  a re

w o r k in g  to  r id  th e  c o m m u n ity  o f  it s  fu n k .

Jun Kim,  a n  a s s is ta n t  p r o fe s s o r  o f  e n v ir o n m e n ta l e n g in e e r in g ,  is  leading a two-year research project s e e k in g  to

e lim in a te  fo u l s m e llin g  w a te r  fr o m  th e  c ity ’s  w a te r  s u p p ly ,  u s in g  a d v a n c e d  t r e a tm e n t  p r o c e s s e s .

T h e  p r o je c t  c o u ld  le a d  to  s o lu t io n s  fo r  re m o v in g  h a rm fu l “ fo r e v e r  c h e m ic a ls ”  fr o m  w a te r  in  W in te r  H a v e n  a n d  b e y o n d .

“W e ’r e  w o r k in g  to  id e n t ify  h o w  w e  c a n  r e m o v e  th e  h y d r o g e n  s u lfi d e  p r o d u c in g  th e  r o tte n  e g g  s m e ll,”  K im  s a id ,  a d d in g ,

n o  o n e  w a n ts  to  s m e ll  s t in k y  w a te r  w h e n  s h o w e r in g .

–  Ja n e lle  Ir w in ,  Florida Politics

That stinks, but Florida Poly researchers say water in Winter

Haven doesn’t have to
M a r c h  1 3 ,  2 0 2 5

E D U C A T IO N

Jun Kim, an associate professor of environmental engineering at Florida Polytechnic University, tests water as part of a two-

year project seeking to remove foul smells from water in Winter Haven, which could have broader applications for

removing "forever chemicals" from other water sources. Image via Florida Poly.
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Resource Recovery from Solid Waste and Its 
Potential in Addressing Emerging Contaminants

Yudi Wu, Ph.D.

Zero-waste Engineering Lab

Environmental Engineering Department

Email: ywu@floridapoly.edu

https://sites.google.com/view/yudi-wu-zero-waste/home-page
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Using Biochar from Landfill to Landfill:

EPA Method 1413: Leaching Environmental 

Assessment Framework



Recycling biosolid to treat landfill leachate: opportunities and challenges

10

PFAS Type Concentration 

(ng/g)

Method

Biosolid

Perfluoropentanoic acid (PFPeA) 0.71 1633

Perfluorooctanoic acid (PFOA) 2.7 1633

Perfluorodecanoic acid (PFDA) 6.5 1633

Perfluorooctanesulfonic acid (PFOS) 15 1633

N-Methylperfluorooctanesulfonamidoacetic acid 

(NMeFOSAA)

4.0 1633

3-Perfluoropentylpropanoic acid (5:3 FTCA) 95 1633

3-Perfluoroheptylpropanoic acid (7:3 FTCA) 42 1633

Extractable Organic Fluorine (EOF) ND ELLE SOP

Biosolid Compost

Perfluorobutanoic acid (PFBA) 0.71 1633

Perfluorohexanoic acid (PFHxA) 5.7 1633

Perfluoroheptanoic acid (PFHpA) 0.35 1633

Perfluorononanoic acid (PFNA) 0.39 1633

Perfluorobutanesulfonic acid (PFBS) 0.54 1633

Extractable Organic Fluorine (EOF) 480 ELLE SOP

Biosolid Compost
Biosolid

unpublished data

Sponsors



Application of Biochar in Water Quality Control

Xiaofan Xu, Ph.D.

Environmental Engineering Department

Email: xxu@floridapoly.edu 

mailto:xxu@floridapoly.edu


Biocha
r

Fine pore structure 
& large specific 

surface area

Good adsorbent in 
wastewater 
treatment

Rich sources & low 
cost

Possible environ- 
friendly disposal

Commercialization 
possibility in 
downstream 

treatment

▪ Effective but not efficient: avg 
36% removal rate

▪ 2 days: optimal mixing time
▪ Environmental concerns: 

contains fluoride & produces 
harmful gases

▪ Low pH: possible limiting factor

Possible solution: Algae-based 
biochar that can work under low 
pH 

P removal efficiency of 
three biochar products for 

process water samples

Application of Biochar in Process Water Treatment

Environmental impacts of biochar 
with different EOL strategies 

▪ Most sustainable EOL – Composting: 
the lowest global warming, human toxicity 
and eutrophication

Research need: Chemical hazard 
inspection of used biochar to ensure the 
safety of direct composting

if replace with new biochar



Application of Biochar in Algae Control and PFAS Removal

Sampling site:

Se7en Wetlands in Lakeland

Microalgae

- Harmful, may result in algal 

blooms

- Able to be adsorbed by biochar

String algae

- Lower harm to aquatic environment

- May hinder biochar from adsorbing 

algae

The adsorption rate of algae by biochar in 
different size of cubes in 24 hours

Biochar fits the need of PFAS removal in 
Florida, especially the populated areas 

Most of rich biomass regions are 
geographically close to the PFAS contaminated 
area

Southern Florida could be a better location to 
pilot and promote this technology



Extreme Events and Dam Safety: Machine Learning 
Approach to Predicting Spillway Erosion

Sanjeeta N. Ghimire, Ph.D., M.ASCE

Civil Engineering Department

Email: sghimire@floridapoly.edu 

mailto:sghimire@floridapoly.edu


Introduction and Motivation

Embankment Dams and Spillways

Climate Change Impact: Extreme floods increase the risk of dam failures. 
Key Problem: Traditional erosion prediction is costly, slow, and sometimes inaccurate. 
Solution: Can machine learning provide a faster and more reliable prediction alternative? 

Erosion of Oroville Dam’s main and auxiliary spillways in 
February 2017 led to the evacuation of 200,000 people 
downstream and almost $1.1 billion property damage for 
emergency response and reconstruction.

Edenville and Sanford Dams in Michigan experienced 
cascading failure in May 2020 prompting 10,000 
people to evacuate with significant property damage. 



Machine Learning for Erosion Prediction

Methodology and Findings

Testing sample as 80.66% accuracy

Logistic Regression Model Bayesian Probability Results

• The results showed 81% accuracy in the tested sample, indicating that 81% of the 
dams have a chance of erosion, while Bayesian inference suggested a 52% 
probability that those dams will indeed erode. 

• ASDSO, USDA, USACE, USBR, etc. can apply this technique to prepare for 
emergency situations.



Electrochemical Sensing of Microplastic in point-of-
care settings

Ajeet Kaushik, Ph.D.

NanoBioTech Laboratory

Environmental Engineering Department

Email: akaushik@floridapoy.edu 

mailto:akaushik@floridapoy.edu




Future Directions 
• Sensing of various types of M/N-Ps.

• M/N-Ps detection in various types of water samples, as a control

• M/N-Ps detection in real samples.

• Optimizing POC sensing capability
• Exploring AI for Data Analytics for Decision Making 



Thank You
Dr. Jun Kim   junkim@floridapoly.edu 

Dr. Yudi Wu   ywu@floridapoly.edu 

Dr. Xiaofan Xu   xxu@floridapoly.edu 

Dr. Sanjeeta N. Ghimire sghimire@floridapoly.edu 

Dr. Ajeet Kaushik  akaushik@floridapoly.edu 

mailto:junkim@floridapoly.edu
mailto:ywu@floridapoly.edu
mailto:xxu@floridapoly.edu
mailto:sghimire@floridapoly.edu
mailto:akaushik@floridapoly.edu
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