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DeargColleaguesFgPartnersFgandgFriendsF

OvergthegpastgyearFgthegWatergCenterghasgcontinuedgtogaddressgTennesseeOsgmostgpressinggwatergresourcegchallengesgingwater
qualityFgbiodiversityFgandgwatergmanagementKgThroughgcollaborativegresearchFgtechnicalgassistanceFgenvironmentalgmonitoringF
andgworkforcegdevelopmentFgweghavegworkedgtogprovidegscience[basedgsolutionsgthatgsupportghealthygaquaticgecosystemsF
sustainablegcommunitiesFgandginformedgdecision[makinggacrossgthegstategandgbeyondK

OurgsuccessgisgonlygmadegpossiblegthroughgstronggpartnershipsgwithgmanyglocalFgstateFgandgfederalgagenciesPgacademic
institutionsPgnon[governmentalgorganizationsPgindustrygpartnersPgandgcommunitygstakeholdersKgDuringgthisglastgyearFgCentergfaculty
havegworkedgongagdiverseglistgofgprojectsgincludinggdevelopinggagstatewidegdatabasegandgdashboardgforgsurfacegwatergnutrient
concentrationsPgresearchinggthegdistributiongandghabitatgrequirementsgofgthreatenedgandgendangeredgfishgandgfreshwater
musselsFgasgwellgasginvasivegspeciesgsuchgasgbigheadedgcarpPgtrackinggwaterfowlgmovementgacrossgthegcontinentFgoptimizing
wastewatergplantgtreatmentgefficiencyFgmodelinggfloodsghazardsFgandgimprovinggwetlandgrestorationgdesignsKgThesegeffortsgreflect
thegWatergCenterOsgcommitmentgtogtranslatinggscientificgknowledgegintogpracticalgoutcomesgthatgbenefitgbothgcommunitiesgand
thegenvironmentKgThesegeffortsgfromgWatergCentergaffiliatedgresearchersghavegalsogresultedgingtheglargestgamountgofgexternal
fundinggawardedgtogthegCentergsincegitesginceptionging1984FgshowinggangincreasinggreturngonginvestmentgforgstategsupportKgg

AgkeygcomponentgofgourgmissiongisgpreparinggthegnextggenerationgofgwatergresourcegprofessionalsKgDuringgthegpastgyearFgthe
Centergsupportedg52ggraduategandg47gundergraduategstudentsgwhoggainedgvaluableghands[ongexperiencegthroughgresearch
projectsFglaboratorygandgfieldginvestigationsFgandgprofessionalgdevelopmentgopportunitiesKgTheirgdedicationgandgachievements
continuegtogdemonstrategthegimportantgrolegthatgexperientialglearninggplaysgingdevelopinggfuturegleadersgingenvironmental
sciencegandgwatergresourcesgmanagementK

AsgweglookgaheadFgwegremaingcommittedgtogfosteringginnovationFgbuildinggpartnershipsFgandgaddressinggcriticalgwatergresource
needsgthroughoutgTennesseegandgthegsoutheasterngUnitedgStatesKgWegwillgcontinuegtogsupportgimpactfulgresearchFgprovide
technicalgexpertisegtogourgpartnersFgandgcreategopportunitiesgforgeducationgandgworkforcegdevelopmentgthatgadvancegthe
stewardshipgofgourgwatergresourcesK

ThankgyougforgyourgcontinuedgsupportgofgthegTennesseegTechgWatergCenterKgWeginvitegyougtogexploregthisgreportgandglearngmore
aboutgthegprojectsFgpeopleFgandgpartnershipsgthatgmadegthisgyearOsgaccomplishmentsgpossibleK
SincerelyF

JustingMurdockFg
g

Director
CentergforgthegManagementFgUtilizationFgandgProtectiongofgWatergResources
ProfessorFgDepartmentgofgBiology
TennesseegTechgUniversity
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- Dr. Justin Murdock
Director of the Water Center

and Professor of Biology

LettergtogStakeholders
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j4K4M
EXTERNAL GRANTS

j131K
COMMERCIAL
LAB REVENUE

j1K4M
STATE

APPROPRIATION

j3K24
RETURN PER

STATE DOLLAR

9
OUTREACH

EVENTS

47
STUDENTS SUPPORTED

Undergradute

52
Graduate

Overg100
PROFESSIONAL
PRESENTATIONS

More
thang40
PUBLICATIONS

Check out all of the faculty research and expertise here. 

View the list of publications and presentations here. 

See the list of activations here.

https://www.tntech.edu/research/pdf/watercenter/WC_faculty_db_2026.pdf
https://www.tntech.edu/research/pdf/watercenter/WC_faculty_db_2026.pdf
https://www.tntech.edu/research/pdf/watercenter/pubs_presentations_2026.pdf
https://www.tntech.edu/research/pdf/watercenter/pubs_presentations_2026.pdf
https://docs.google.com/spreadsheets/d/141OnCtNcl3v9kD6qCngoO6dOu5Nk_jkJ9IvjBJ7ZshE/edit?usp=sharing


OUR MISS ION OUR VIS ION
The Water Center advances water
science and engineering through basic
and applied research, supports faculty
research and the training and
mentoring of future water professionals,
and serves Tennessee by partnering
with state and federal agencies,
communities, and industry to address
water quality, biodiversity, and water
security challenges.

We seek to create secure water
resources, healthy aquatic ecosystems,
and resilient communities in Tennessee
and beyond.

Center Vision & Mission
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Our Team
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Dr. Justin Murdock Dr. Tania Datta Dr. Alfred Kalyanapu
Director Professor Professor

Michelle Holm
Office Manager

Karin Kopinski- 
Glibert, MPS
Specialist

Sandy Dodson
Administrative
Associate

Dr. Grace Tinker
Research Lab
Manager

Phillip Burr
Commercial Lab
Manager

Alex O’Neal
Analytic Chemist

Technicians
Vic Angros
Elizabeth Cureton
Andy Rosson
Ted Sanderson

Graduate students
Tom Miles
Zoe Porter
Sam Satterfield

Associate Researchers
Dr. Jingjing Li
Dr. Robert Paine

Undergraduate Students
Macey Warren
Zach Hall 
Kaitlyn Landrem
Mason Nelson
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Tennessee Impact

Tennessee’s rivers, lakes, and streams face increasing
pressures from excessive nutrient inputs that promote
the growth of algae, cyanobacteria, and aquatic
plants. These conditions can affect the appearance,
odor, and ecological health of surface waters while
posing risks to people, aquatic organisms, livestock,
and pets. Nutrient pollution originates from multiple
sources, including urban and agricultural runoff,
municipal and private wastewater discharges,
animal production operations, atmospheric
deposition, and the loss of natural nutrient filters such
as wetlands. 

To advance statewide efforts to address nutrient
pollution, Tennessee Tech’s Water Center partnered
with the Tennessee Department of Environment and
Conservation and the Tennessee Nutrient Reduction
Task Force to host the 2025 Tennessee Nutrient
Summit on the Tennessee Tech campus. The daylong
summit, themed “Weaving a Stronger Net to Protect
Our Surface Waters,” brought together professionals,
policymakers, researchers, and community partners
representing agriculture, stormwater management,
wastewater treatment,  conservation organizations,
municipalities, universities, and state agencies.
Participants shared research, management
practices, and practical strategies for reducing
nitrogen and phosphorus in Tennessee’s waterways. 

A central objective of the summit was to create
opportunities for participants to learn from one another
and establish connections across professional and
geographic boundaries. By bringing together participants
from different sectors and regions, the summit provided a
broader view of how nutrient pollution affects communities
and watersheds across Tennessee.

Link to web news article:
https://www.tntech.edu/news/releases/25-
26/tennessee-tech-hosts-summit-to-improve-state-
water-quality.php

TENNESSEE NUTRIENT SUMMIT

https://www.tntech.edu/news/releases/25-26/tennessee-tech-hosts-summit-to-improve-state-water-quality.php
https://www.tntech.edu/news/releases/25-26/tennessee-tech-hosts-summit-to-improve-state-water-quality.php
https://www.tntech.edu/news/releases/25-26/tennessee-tech-hosts-summit-to-improve-state-water-quality.php
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TennesseegImpactgContinued

Tennesseeg TechgUniversityesgWatergCenterg isg playing
ang importantg roleg ing theg stateesg latestg effortsg to
protectg oneg ofg itsgmostg importantg naturalg resourcesE
TennesseeesgDuckg RiverFgwhichg isg thegmostg biodiverse
riverg ing Northg AmericaKg Theg Riverg alsog provides
drinkingg waterg tog moreg thang 250F000g peopleg and
supportsg agricultureFg industryFg recreationg andg fragile
ecosystemsgacrossgsevengcountiesKgGovernorgBillgLeeOs
executiveg orderg 108g establishedg theg Duckg River
Watershedg Planningg Partnershipg withg 19g appointees
fromg stategagenciesFg utilitiesFg localggovernmentsgand
conservationgorganizationsKgTennesseegTechgbecame
theg soleg universityg ong theg boardFg withgWatergCenter
Directorg Justing Murdockg servingg asg itsg academic
memberKg Withg moreg andg moreg peopleg movingg to
centralg TennesseeFg ang increasedgamountg ofgwaterg is
beingg pulledg fromg theg Duckg RiverFg leadingg tog lower
waterg levelsKg Pollutiong isg alsog increasingFg including
sedimentFg pesticidesFg chemicalsg andg runoffg from
landfillsFg creatingg bothg waterg qualityg andg quantity
issuesKg

Theg Duckg RivergWatershedg Planningg Partnershipg has
beeng taskedg withg preparingg ag reportg tog outline
recommendationsg forg theg riveresg futureKg Itg isg homeg to
manyg threatenedg org endangeredg speciesFg someg of
whichgcannotgbegfoundganywheregelsegongthegplanetK

Oneg ofg theseg endangeredg groupsg isg freshwater
musselsFgag specialtygofgAmandagRosenbergFgassistant
unitg leaderg ofg theg TNgCooperativeg Fisheryg Research
Unitg andg Waterg Centerg associatedg facultyKg DrK
Rosenbergerg hasg joinedg theg Partnershipes
ConservationgandgRecreationgworkingggroupFg ledgby
DrKgMurdockFg tog provideg neededgexpertiseg ingmussel
ecologyg andg conservationKg Theg two[yearg Planning
Partnershipg willg endg ing Decemberg 2026g culminating
ing ag reportg outliningg ag frameworkg tog preserveg the
watershedesg biologicalFg economicFg andg cultural
heritageK

DUCKgRIVERgPLANNINGgPARTNERSHIP

Duck River Mussel observation from 1800s-
2022. Womble and Rosenberger 2025. 
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Research Focus Areas
The Water Center strives to address all aspects of water resource needs of
Tennessee, but strives to excel in distinct areas where we have strong expertise
and experience.
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ECOLOGY AND BIODIVERSITY

MODELING AND SIMULATION

WATER SUSTAINABILITY AND
SECURITY

TECHNOLOGY DEVELOPMENT

This focus area advances the understanding,
conservation, and management of aquatic species,
their habitats, and ecosystem services. Specific
research areas includes sportfish and nongame
species management, threatened and endangered
species, invasive species, aquatic food webs,
ecosystem function, and the effects of
environmental change on aquatic communities.

This focus area develops and applies models to
understand how water, pollutants, and other
materials move through watersheds, rivers,
reservoirs, wetlands, and built environments.
Research includes watershed and computational
hydrology, flood-risk assessment and forecasting,
water-quality modeling, reservoir analysis, and the
integration of water quantity and quality
information.

This focus area creates, evaluates, and applies
innovative tools for water research, environmental
monitoring, data analysis, and resource
management. Areas of emphasis include low-cost
environmental sensors, monitoring and control
systems, geospatial mapping, remote sensing, web-
based geographic information systems, large-data
analytics, and advanced visualization.

This focus area develops knowledge and practical
solutions to protect water quality, maintain reliable
water resources, and support water sustainable use.
Research encompasses surface water and
groundwater quality, drinking water and
wastewater treatment, nutrient pollution,
stormwater runoff, watershed health, harmful algal
blooms, microplastics, emerging contaminants, and
ecotoxicology.



Highlight - Ecology & Biodiversity

The Water Center’s Dr. Robert Paine and masters
student Hannah Swain-Menzel have been using
environmental DNA (eDNA) surveillance methods
to monitor for the Duskytail Darter (Etheostoma
percnurum), a federally endangered fish endemic to
Copper Creek, Virginia. The distribution of this
species has shrunk throughout its native habitat to
only a few river kilometers near the confluence with
the Clinch River. Environmental DNA surveillance
combined with Species Distribution Modeling (i.e.,
MaxEnt) helped guide intensive  eDNA 
surveillance and 
identified an 
under-surveyed 
population, expanding 
the contemporary 
distribution. Our efforts 
will help Virginia 
wildlife agencies and 
other conservation 
identify core survey
area and assist with 
repopulation efforts. 
Funded by the Virginia Department of Wildlife
Resources.

Molecular biology has become heavily integrated
into wildlife and fisheries conservation and
management. Water Center associated researchers
have been involved in developing cutting edge
molecular techniques for detecting rare species in
streams using environmental DNA, identifying
invasive species movement and hybridization, and
building more efficient monitoring of toxin producing
algae at the gene level. 
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Dr. Jingjing Li, a
postdoctoral research
scientist at the Water
Center has developed
a molecular protocol
for monitoring harmful
algal blooms through
the optimization of an
algal toxin gene
detection protocol for
Tennessee waters. This
method quantifies the
four main freshwater  
cyanobacteria toxin
genes simultaneously, 

for a robust, fast, and cost efficient method towards a
better method for detecting toxin risks in surface
waters. Funded by the Tennessee Department of
Environment and Conservation.

Tom Miles, a PhD candidate with the USGS
Cooperative Fisheries Unit has been researching
Alabama Bass introgression into native Smallmouth
Bass in Tennessee’s rivers and reservoirs. Using single
nucleotide polymorphism (SNP) genotyping, this
project will help fisheries managers battle the
spread and impact of Alabama Bass in Tennessee
and across the Southeastern United States. Tom’s
work has provided the foundation for the Water
Center to provide black bass genotyping as a
commercial service to partners throughout the
Southeast. Funding provided by the Tennessee
Wildlife.

Annual Report



Highlight - Water Sustainability
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Harmful algal bloomsg areg ang emergingg concerng in
allg surfacesg ing Tennesseegandgareg increasingg dueg to
nutrientg pollutiong andg warmingg watersKg Blooms
consistingg ofg cyanobacteriag cang produceg several
typesg ofg toxinsg thatg effectg theg nervousg systemg and
livergfunctiongofgpeopleFglivestockgandgpetsgthatgingest
themKg Theg Waterg Centerg hasg establishedg several
partnershipsg withg stateg andg federalg agenciesg to
monitorFg detectFg andg predictg bloomsKg Theg Water
Centerglaboratorygisgcurrentlygprovidesgtheganalytical
servicesg ing toxing measurementsg andg algal
identificationg forg TDECesg HABg responseg programF
includingg ag bloomg ing Nashvilleesg Centennialg ParkF
Wpicturedg belowXKg AdditionallyFg DrKg Murdockg is
currentlyg workingg ong severalg researchg projects
includinggmappingg theg distributiong ofg algalg toxinsg in
stateg surfaceg watersFg andg betterg understandg what
waterg conditionsg triggerg bloomsg andg toxin
productionKgHegalsogworksgwithgthegUsgArmygCorpsgof
Engineersg andg otherg universitiesg ong projectsg to
predictg algalg bloomsg ing largeFg managedg rivers
includinggthegOhioFgCumberlandFgandgIllinoisgriversKgg

Nutrient pollutiong ing surfaceg watersg isg ag growing
issuegingTennesseegthatgcanghavegdetrimentalgeffects
ong waterg qualityFg includingg decreasedg oxygeng for
wildlifeg andg harmfulg algalg bloomsKg Waterg Center
facultygDrsKgTaniagDattagandgGracegTinkerFgalonggwith
TNg Techg alumg Paulg TinkerFg partneredg withg TDECg to
createg ag centralizedg databaseg ofg allg available
nutrientg measurementsg ing Tennesseeg surfaceg waters
datinggbackgtog1946KgThisgpastgyearFgthegwebsiteghas
beeng updatedg tog improveg theg userg experienceg by
enhancingg graphicsg andg visualsFg providingg ag our
optiong forg first[timeg usersFg andg allowingg datag tog be
downloadedgeithergingrealgtimegorgviagemailKgg
AdditionallyFg thegdatabasegcontinuesgtogexpandgwith
theg additiong ofg newg datag andg waterg quality
characteristicsg thatg wereg identifiedg overg theg past
yearKgThisgdatabasegprovidesgagfoundationalg
datasetg forg assessingg long[termg trendsg ing nutrient
pollutiongchangesgandgisgavailablegforgallgresearchers
andg stateg andg federalg managementg agenciesK
httpsEQQtdecKtnKgovQnutrientQhome

Cyanobacteriagbloomgat
CentennialgParkF
NashvilleFgTN
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Highlight - Modeling & Simulation
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Flood and stormwater managementgaregcrucialg for
mitigatingg floodg risksg butg underservedg rural
communitiesgoftenglackgthegnecessaryginfrastructuregto
addressg floodg risksKg Theg towng ofg Gainesborog in
Jacksong CountyFg Tennesseeg hasg historicallyg faced
stormwaterg managementg andg floodingg challengesK
Forg exampleFg ing Marchg 2021Fg floodingg resultedg in
j3F9Mg ofg damageg withing Jacksong CountyKg Limited
datag ong watershedg characteristicsFg stormwater
assetsFgwatergquantitygandgqualitygbeforeg2019gmade
infrastructureg improvementg planningg ag challenging
taskKg Tennesseeg Techesg Waterg Centerg faculty
partneredg withg theg Towng ofg Gainesborog tog improve
stormwaterg managementg andg initiatedg long[term
monitoringFg modelingFg andg data[driveng planningg to
addressg floodg andg stormwaterg vulnerabilitiesKg g this
workg estimatedg dailyg streamflowg dischargeg fromg 5
climateg datasetsg W1980Z2099Xg acrossg 7g global
climateg modelsFg andg extractedg annualg peakg flows
fromg overg 3F300g HEC[RASg modelg simulationsg to
estimateg floodg hydrographsg andg createg land
inundationg mapsg acrossg rainfallg scenariosKg By
integratingg modelingFg fieldg dataFg andg futureg flow
projectionsFgthisgresearchglaysgagfoundationgforgdata[
driveng decision[makingFg infrastructureg prioritizationF
andg flood[resilientg planningg ing allg Tennessee
communitiesKg

Simulation of observed “high magnitude” storm
along with 100 yr flood inundation results from

HECRAS modeling.

Equipment Locations and
Installation in the Doe
Creek Watershed, TN

Annual Report



Analytical Laboratory
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The Water Center's state-certified water quality
laboratory has provided trusted analytical services to
homeowners, businesses, government agencies, and
the research community throughout Tennessee,
particularly the Upper Cumberland region, for more
than four decades. Combining certified laboratory
testing with faculty expertise, the lab supports
regulatory compliance, environmental research, and
water resource management.

Our expertise includes drinking water, wastewater,
and stormwater sampling; water characterization
and treatability studies; flow and water-quality
assessment of streams and watersheds; and genetic-
based investigations. Additionally, we offer
specialized services such as chlorophyll and algal
toxin analysis, microbial source tracking and eDNA
metabarcoding, microplastics characterization and
quantification, and geospatial analysis. By combining
advanced analytical capabilities, environmental
monitoring, and technical expertise, the Water
Center delivers reliable data and practical solutions
that help communities, industries, researchers, and
government partners make informed decisions to
protect and improve water resources.

Analytical capabilities include:

Trace/heavy metals
Anions
Solids
BOD, COD, TOC
Bacteria (E.  coli  and total coliform)
Dissolved oxygen, conductivity ,  and pH
Cyanide
Oil and grease
Nutrients
Chlorophyl l
Microbial source tracking
eDNA Surveil lance
Algal Toxins

Annual Report



The Water Center remained committed to
community engagement and environmental
education by participating in a variety of outreach
events, conferences, and educational programs
throughout the fiscal year. These opportunities
allowed Center staff to engage with students,
educators, water professionals, and community
members while increasing awareness of water
quality, nutrient pollution, and stormwater runoff. The
Center also showcased its analytical laboratory
capabilities and research expertise through exhibitor
booths and networking opportunities at regional
conferences across Tennessee and Kentucky,
strengthening partnerships and expanding its reach
within the water resources community.
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During this fiscal year, the Water Center
participated in the following events:

Kentucky/Tennessee Water Professionals
Conference 2025 – Exhibitor Booth
Kentucky/Tennessee Water Professionals
Conference 2025 - Water For Life -
School-aged Educational Event
Tennessee Tech Sustainability Day 2025
– Outreach Event
Tennessee Nutrient Summit 2025 -
Meeting
Tennessee Tech STEM Center FAB Friday
2025 - School-aged Educational Event
Field Work for Stroud Research 2025 ,
“Understanding How Salt Creates Stress
in Riparian-Strem Ecosystems” -
Community Science Event
Tennessee Tech Earth Day 2026 -
Outreach Event
Joined a Community Science Group for
Tennessee that focuses on water and
watershed health and education -
Outreach Development
Cumberland River Compact Water Fest
2026 - School-aged Educational Event

Water Center Outreach
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931[372[3507
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