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Introduction

The Alabama Water Resources Research Institute (AL-WRRI) was created in 1964 by the Alabama
Legislature. In 2007 the AL-WRRI was combined with the newly created Auburn University Water Resources
Center (AU-WRC), and in 2008 it was designated as part of the Auburn University Center of Excellence for
Watershed Management by EPA. The AU-WRC and AL-WRRI function as a single university-based
interdisciplinary, problem-oriented research and technology center under one Director with support from the
federal government through the USGS that enables the programs to address broad national needs and relevant
industrial technology. The Alabama Water Resources Center and Research Institute coordinates research
programs that contribute to the solutions of present and emerging water resources problems. In carrying out
this mission, the Institute has developed a broadly based research, training, information transfer, and public
service program involving personnel from many academic disciplines in the state's research universities

The Alabama Water Resources Center and Research Institute is one of 54 water resources institutes
nationwide authorized by the federal Water Resources Research Act. The state-based Water Resources
Research Institutes are located at land grant universities and function as a nation-wide network to promote
research and information dissemination on the state's and nation's water resources problems.
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Research Program Introduction
Research Program Introduction

The essential ingredient for determining proper policies and practices is factual information. Often such
information must be obtained by means of scientific research. The Institute conducts a program that
stimulates, sponsors, and provides for research, investigation, and experimentation in the fields of water and
of resources as they affect water, and encourages the training of scientists in the fields related to water.

Objectives of the AU-WRC and AL-WRRI are:

To plan, conduct and otherwise arrange for competent research that fosters (a) the entry of new research
scientists into the water resources fields, (b) the training and education of future water scientists, engineers
and technicians, (c) the preliminary exploration of new ideas that address water problems or expand
understanding of water and water-related phenomena, and (d) the dissemination of research results to water
managers and the public.

To identify major research needs and develop for Alabama and the Southeastern Region short- and long-term
research priorities. To encourage research applying to other environmental resources closely associated with
water.

To maintain close consultation and collaboration with governmental agencies, public groups, and cooperate
closely with other colleges and universities in the state that have demonstrated capabilities for research,
information dissemination, and graduate training in order to develop a statewide program designed to resolve
state and regional water and related land problems.

Research Program Introduction



Forecasting toxic cyanobacterial blooms throughout the southeastern U.S.

Forecasting toxic cyanobacterial blooms throughout the
southeastern U.S.

Basic Information

Title: |Forecasting toxic cyanobacterial blooms throughout the southeastern U.S.

Project Number:|2011AL121G

Start Date:(9/1/2011

End Date:|8/31/2014

Funding Source:|104G

Congressional District: [3rd

Research Category:|Water Quality

Focus Category:|Models, Nutrients, Surface Water

Descriptors:|None

Principal Investigators:|Alan Elliott Wilson, Kevin Schrader, Russell Alan Wright

Publications

Forecasting toxic cyanobacterial blooms throughout the southeastern U.S.

. Wilson, Alan E.; Michael F. Chislock. In press. Ecological control of cyanobacterial blooms in
freshwater ecosystems. in ed. Aloysio Ferrdo-Filho,Cyanobacteria: Toxicity, ecology, and
management. Hauppauge, New York, Nova Science Publishers, xx-xx.

. Wilson, Alan E.; Michael F. Chislock. In press. Ecological control of cyanobacterial blooms in
freshwater ecosystems. in ed. Aloysio Ferrdo-Filho,Cyanobacteria: Toxicity, ecology, and
management. Hauppauge, New York, Nova Science Publishers, xx-xx.

. Wilson, Alan E.; Michael F. Chislock. In press. Ecological control of cyanobacterial blooms in
freshwater ecosystems. in ed. Aloysio Ferrdo-Filho,Cyanobacteria: Toxicity, ecology, and
management. Hauppauge, New York, Nova Science Publishers, xx-xx.

. Doster, Enrique; Chislock, Michael F.; Roberts, John; Kottwitz, Jack; and Wilson, Alan E. 2014.
Recognition of an important water quality issue at zoos: prevalence and potential threat of toxic
cyanobacteria. Journal of Zoo and Wildlife Medicine 45(1):174 177.

. Kasinak, Jo Marie, 2013, Methods for monitoring and controlling freshwater harmful algal blooms,
MS thesis, Department of Biological Sciences, Auburn University, Auburn, Alabama, 64 pages.
Olsen, Brianna; Chris Smith; Michael Chislock; Jo Marie Kasinak; and Enrique Doster. 2013. Letter
to the Editor: Association for the Sciences of Limnology and Oceanography (ASLO) 2013 Annual
Meeting: Students’ perspectives. ASLO Bulletin 22(3):83 84. Wilson, Alan; Michael Chislock,
Enrique Doster; Russell Wright, Jack Kottwitz, Heather Walz, and Heidi Rose. 2013. Toxic algae
threaten livestock health. The Alabama Cattleman June 2013:16 17.



ANNUAL TECHNICAL REPORT SYNOPSIS

The Terms and Conditions of the grants awarded under the Water Resources Research Act state that
each institute shall prepare an Annual Program Report summarizing its activities during the reporting
period under its base grant, and National Competitive Grant Program awards. The reporting period is
March 1, through February 28. All Annual Reports must be submitted by 5:00 PM, Eastern Daylight Time,
June 1, and must be submitted electronically. In order to do this we need your assistance by providing
the following information about your current or recent WRRI-funded research project:

A. PROJECT TITLE:
USGS Project 2011AL121G - Forecasting toxic cyanobacterial blooms throughout the
southeastern U.S.
Project website - http://wilsonlab.com/bloom network/
B. PRIMARY PI(s): Name(s), Title(s) & Academic Rank(s)
Alan E. Wilson, Associate Professor, Ph.D.
C. OTHER PI(s): Name(s), Title(s) & Academic Rank(s)
Russell A. Wright, Associate Professor, Ph.D.
Kevin Schrader, Microbiologist, Ph.D.
D. START DATE:
1 October 2011
E. END DATE:
30 September 2014
F. PROJECT OVERVIEW/SUMMARY: Provide a brief narrative overview or summary of the project.
Using a novel collaborative approach, we are collecting water quality samples and associated

data from 400+ diverse freshwater systems, including lakes, reservoirs, ponds, and rivers,

throughout much of the eastern U.S. These samples will be analyzed by the Pls for phycocyanin

(cyanobacteria), cyanobacterial toxins, off-flavors, and phytoplankton enumeration. Data

generated from these efforts will be used to refine and build models aimed at forecasting

blooms of freshwater cyanobacterial blooms. Although the focus of the current project is on the

Southeast, we have quickly expanded our efforts beyond this region. We hope to continue this

expansion throughout the 3-year project.

G. PROIJECT OBIJECTIVE(s): Briefly explain the project objectives.

1) To enhance our network of water quality managers and scientists throughout the
southeastern U.S. aimed at monitoring sites for toxic cyanobacterial blooms.

2) To test and refine current models that forecast toxic cyanobacterial blooms and off-flavor
events in freshwater lakes, reservoirs, rivers, and ponds throughout the Southeast.

3) To train state and federal scientists, water quality managers, and aquaculturists on standard
techniques to measure cyanobacterial toxin and phycocyanin concentrations and to identify
and enumerate phytoplankton.



4) To train graduate and undergraduate students on field sampling and laboratory-based water
quality analytical analyses.

5) To enhance our existing, user-friendly, interactive website where water quality managers
and aquaculturists can determine the risk of their waterbodies for toxic cyanobacterial
blooms and/or off-flavor events.

To create a model collaborative network that can be extended to other U.S. regions.

METHODOLOGIES: Briefly explain the research methodology used.

Sample sharing is central to the success of our project. We are also planning to share data

among collaborators, but we are most excited about our approach for bringing together

scientists in academia, agencies, and industry who all share a common concern — algal blooms.

We are leveraging resources provided by our many colleagues throughout the eastern U.S. to

collect and analyze water quality samples for us. In turn, we will analyze these samples for

phytoplankton, cyanobacteria, and cyanobacterial toxins and off-flavors in order to build algal
bloom forecasting models.

PRINCIPAL FINDINGS/RESULTS: Explain the results of findings of this research project.

Although our first full project year was unbelievably productive, | can honestly say that our

second year has been even better. Our collaborator numbers (and associated sampling sites)

continue to grow. In our second field season, we have almost 50 collaborators primarily from
state agencies and universities in Alabama, Arkansas, Florida, Georgia, Kansas, Kentucky,

Louisiana, Mississippi, North Carolina, Puerto Rico, South Carolina, Tennessee, and Texas.

Instead of focusing our efforts on soliciting for more collaborators through presentations at

regional, national and international meetings, in project year 2 we emphasized sample analyses.

Although we proposed to get samples and data from 200 sites per year, we processed samples

from almost double this number in 2012 (toxins = 389 waterbodies, phycocyanin = 363

waterbodies, off-flavors = 100 waterbodies) and will process samples from almost 400 sites for

our 2013 season once our current analyses are done. Wilson planned to begin counting
phytoplankton samples from the summer of 2012 during the spring of 2013, but he was
awarded a highly competitive one semester fellowship at the University of North Carolina Global

Research Institute where he was able to interact with other water resource scientists from

around the world (http://gri.unc.edu/people/alan-wilson). In addition to conducting research,

Wilson also helped organize a new course at UNC-CH, called Water in Our World. The
phytoplankton counts are on the top of the priority list. Sample analyses have taken longer than
we had predicted, in part because of the much higher sample numbers than expected. Once we
get our second year of samples analyzed, we will begin the process of organizing our huge
dataset. Through this project, we have also connected two regional water utilities regarding off-
flavor analyses. One of my graduate students, Brianna Olsen, conducted an experiment aimed
at determining how nutrient concentrations and ratios influence off-flavor production. Her data
are the first to show the effects of nutrients on off-flavors and she is working on a manuscript
that we will submit to Environmental Science & Technology early summer. Given the lack of
data regarding abiotic and biotic effects on off-flavors, my lab is planning to invest time and
resources into being able to analyze off-flavors ourselves. Another lab at Auburn University has



donated a relatively new GC-MS to my lab, and we are in the process of getting the
infrastructure running. We hope to be analyzing our own off-flavor samples in the near future.

In addition to six conference presentations during the last project year, our team has published
another research article, one MS thesis, and two other publications. All of these publications
were led by student authors. We also have two manuscripts in review that were products of
this project (Journal of Plankton Research and Journal of Aquatic Plant Management). One of
these manuscripts validates the utility of our phycocyanin protocol for quickly quantifying
cyanobacterial abundance in waterbodies of varying trophic state. We expect our project
collaborators to find these publications useful for their research and water resource
management. Our research team, including several undergraduate and graduate students, has
also received numerous awards during the last project year. Wilson was awarded tenure with
promotion during our last project year, as well.

Our outreach activities continue to be wildly successful. We held two water quality workshops
during the spring of 2013 (Auburn and Chapel Hill) and another workshop in the spring of 2014
(Auburn) (see pictures from Chapel Hill 2013 and Auburn 2014 below). All workshops were well-
attended (12-21 students each), and we received feedback showing that our students learned a
lot about the project and our analytical and modeling approaches (surveys from past workshops
are available). Wilson continues to lead outreach activities at daycares and prisons to educate
unique audiences about water quality. Wilson was recently awarded an Auburn University
outreach grant ($20,000) to extend our prison science seminar series for the next academic
year. This project has engaged >25 Auburn University faculty with prison populations. Wilson

gave a lecture about eutrophication during his visit.




J.  NOTABLE AWARDS AND ACHIEVEMENTS. List any awards or recognitions for this research
PI HONORS AND AWARDS

Alan Wilson Purdue University Scholar of Sustainability (declined)

Alan Wilson Semester fellowship at UNC-CH Global Research Institute, $35,000
Alan Wilson Auburn University outreach grant, $20,000

STUDENT HONORS AND AWARDS

Anja Rebelein DAAD RISE fellowship (German Exchange program), $5,500
Brianna Olsen Auburn University student travel grant, $300

Jo-Marie Kasinak Sigma Xi Grants in Aid of Research grant, S600

Jo-Marie Kasinak MidSouth Aquatic Plant Management Society Scholarship, $2,000
Enrique Doster Auburn University Undergraduate Research Fellow award, $6,000

K. PUBLICATIONS GENERATED:

Number of Research Publications generated from this research project:
Publication Category Number
Articles in Refereed Journals 1
Book Chapters 0
Theses and Dissertations 1
Water Resources Institute Reports 0
Articles in Conference Proceedings 0
Other Publications 2

PROVIDE A CITATION FOR EACH PUBLICATION USING THE FOLLOWING FORMATS:

1. Articles in Refereed Scientific Journals Citation

Author (first author; last name, first name; all others; fist name, last name), Year, Title, Name of Journal,

Volume(Number), Page Numbers.

1) Doster, Enrique; Chislock, Michael F.; Roberts, John; Kottwitz, Jack; and Wilson, Alan E. 2014.
Recognition of an important water quality issue at zoos: prevalence and potential threat of toxic
cyanobacteria. Journal of Zoo and Wildlife Medicine 45(1):174-177.

2. Book Chapter Citation

Author (first author; last name, first name; all others: first name, last name), Year, Title of chapter, "in"
Name(s) of Editor "ed.", Title of Book, City, State, Publisher, Page Numbers.

None



3. Dissertations Citation
Author (last name, first name), Year, Title, "MS (Ph.D.) Dissertation," Department, College, University,

City, State, Number of Pages.

Kasinak, Jo-Marie, 2013, Methods for monitoring and controlling freshwater harmful algal blooms, MS
thesis, Department of Biological Sciences, Auburn University, Auburn, Alabama, 64 pages.

4. Water Resources Research Institute Reports Citation

Author (first author; last name, first name; all others: first name, last name), Year, Title, Name of WRRI,
University, City, State, Number of Pages.

None
5. Conference Proceedings Citation

Author (first author; last name, first name; all others: first name, last name), Year, Title of Presentation,
"in" Title of Proceedings, Publisher, City, State, Page Numbers.

None
6. Other Publications Citation

Author (first author; last name, first name; all others: first name, last name), Year, Title, other
information sufficient to locate publications, Page Numbers (if in publication) or Number of Pages (if
monograph).

1) Olsen, Brianna; Chris Smith; Michael Chislock; Jo-Marie Kasinak; and Enrique Doster. 2013.
Letter to the Editor: Association for the Sciences of Limnology and Oceanography (ASLO) 2013
Annual Meeting: Students’ perspectives. ASLO Bulletin 22(3):83-84.

2) Wilson, Alan; Michael Chislock, Enrique Doster; Russell Wright, Jack Kottwitz, Heather Walz, and
Heidi Rose. 2013. Toxic algae threaten livestock health. The Alabama Cattleman June 2013:16-
17.

PRESENTATIONS MADE:
Presenter(s) (last name, first name; all others presentation authors: first name, last name), Year, Title,

other information sufficient to identify the venue in which the presentation was made.

1) Wilson, A. E., Kasinak, J-M., and B. Holt. 2014. Phycocyanin fluorometric analysis: a new
method for estimating cyanobacterial abundance. NALMS Southeastern Lake and Watershed
Management Conference. Asheville, North Carolina.

2) Stevens, K., D. Goodwin, and A. E. Wilson. 2014. Bridging a curriculum gap in prisoner
education. Auburn University Outreach Symposium. Auburn, Alabama.

3) Kasinak, J-M.,, C. Bishop, and A. E. Wilson. 2013. Do grass carp consume Lyngbya wollei?
MidSouth Aquatic Plant Management Society. Tunica, Mississippi.

4) Doster, E., M. F. Chislock, J. F. Roberts, J. Kottwitz, and A. E. Wilson. 2013. Recognition of an
important water quality issue at zoos: prevalence and potential threat of toxic cyanobacteria.
Honors College Research Colloquium. Auburn University, Auburn, Alabama.



5) Doster, E., M. F. Chislock, J. F. Roberts, J. Kottwitz, and A. E. Wilson. 2013. Recognition of an
important water quality issue at zoos: prevalence and potential threat of toxic cyanobacteria.
American Association of Zoo Veterinarians. Salt Lake City, Utah.

6) Chislock, M. F., K. G. LeMay, and A. E. Wilson. 2013. Ecological stoichiometry and the control of
harmful cyanobacterial blooms: an empirical test of a well-established tenet. International
Association of Great Lakes Research. Purdue University, West Lafayette, Indiana.

L. STUDENTS SUPPORTED (Complete the following table)

Number of Students Supported, by Degree

Number of students funded through this
research project:
Type
Undergraduate 10
Masters
Ph.D. 1
Post Doc

Number of Theses and Dissertations Resulting from Student
Support:

Master’s Theses 1

Ph.D. Dissertations 0

M. RESEARCH CATEGORIES: (In column 1 mark all that apply)

Research Category

X Biological Sciences

Climate and Hydrological Processes

Engineering

Ground Water Flow and Transport

Social Sciences

X Water Quality

X Other: Modelling




N. FOCUS CATEGORIES (mark all that apply with “X” in column 1):

X | X | X | X

ACID DEPOSITION
AGRICULTURE
CLIMATOLOGICAL PROCESSES
CONSERVATION

DROUGHT

ECOLOGY

ECONOMICS

EDUCATION

FLOODS
GEOMORPHOLOGICAL PROCESSES
GEOCHEMICAL PROCESSES
GROUNDWATER
HYDROGEOCHEMISTRY
HYDROLOGY

INVASIVE SPECIES
IRRIGATION

LAW, INSTITUTIONS, & POLICY
MANAGEMENT & PLANNING
METHODS

MODELS

NITRATE CONTAMINATION
NONPOINT POLLUTION
NUTRIENTS

RADIOACTIVE SUBSTANCES
RECREATION

SEDIMENTS

SOLUTE TRANSPORT
SURFACE WATER

TOXIC SUBSTANCES
TREATMENT

WASTEWATER

WATER QUALITY

WATER QUANTITY

WATER SUPPLY

ACD

AG

CP

cov
DROU
ECL
ECON
EDU

FL
GEOMOR
GEOCHE
GW
HYDGEO
HYDROL
INV

IG

LIP
M&P
MET
MOD

NC

NPP

NU

RAD

REC

SED

ST

SW

TS

TRT
WW
waL
WQN
WS



WATER USE wu
WETLANDS WL

O. DESCRIPTORS: (Enter keywords of your choice, descriptive of the work)
Algal blooms, cyanobacteria, off-flavor, toxin, microcystin, BMAA, cylindrospermopsin, saxitoxin,
phytoplankton, modeling, forecasting, monitoring, network, collaboration
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DEVELOPING AND CONTRASTING NUTRIENT CRITERIA
THRESHOLDS FOR FOUR ALABAMA RESERVOIRS

Basic Information

DEVELOPING AND CONTRASTING NUTRIENT CRITERIA THRESHOLDS
FOR FOUR ALABAMA RESERVOIRS

Project Number:|2013AL154B
Start Date:|3/1/2013
End Date:|2/28/2014
Funding Source:|104B

Congressional
District:

Research Category:|Water Quality

Title:

AL2

Focus Category:|Nutrients, Water Quality, Surface Water

Descriptors:|None

Principal
Investigators:

Publication

Alan Elliott Wilson

1. None

DEVELOPING AND CONTRASTING NUTRIENT CRITERIA THRESHOLDS FOR FOUR ALABAMA RESEI



ANNUAL TECHNICAL REPORT SYNOPSIS

The Terms and Conditions of the grants awarded under the Water Resources Research Act state that
each institute shall prepare an Annual Program Report summarizing its activities during the reporting
period under its base grant, and National Competitive Grant Program awards. The reporting period is
March 1, through February 28. All Annual Reports must be submitted by 5:00 PM, Eastern Daylight Time,
June 1, and must be submitted electronically. In order to do this we need your assistance by providing
the following information about your current or recent WRRI-funded research project:

A.

B.

m

G.

PROJECT TITLE:

Developing and contrasting nutrient criteria thresholds for four Alabama reservoirs

PRIMARY PI(s): Name(s), Title(s) & Academic Rank(s)

Alan Wilson, Associate Professor, Ph.D.

OTHER PI(s): Name(s), Title(s) & Academic Rank(s)

Mark Elliott, Assistant Professor, Ph.D.

Lynn Sisk, Water Quality Branch Chief, Alabama Department of Environmental Management

START DATE: 1 March 2013

END DATE: 28 February 2014

PROJECT OVERVIEW/SUMMARY: Provide a brief narrative overview or summary of the project.

Using Classification And Regression Tree (CART) analysis, our research team developed and

contrasted water quality nutrient criteria for three important water quality variables, algal

abundance (as chlorophyll a concentration), dissolved oxygen concentration, and water clarity

(as Secchi depth), for four economically-important reservoirs in northwestern Alabama across

several spatial and temporal scales. Our analyses contributed to ADEM’s commitment to

develop nutrient criteria for 41 lakes and reservoirs associated with the State’s major basins by

2013. Furthermore, this project builds upon and enhances existing partnerships between

academics and water quality managers in Alabama and Tennessee and to the leveraging of

resources across institutions and existing projects. Lastly, our proposed project explicitly targets
two of the five priority research areas outlined by the Water Resources Council, including
surface water quality and management.

PROJECT OBJECTIVE(s): Briefly explain the project objectives

1. Develop nutrient criteria and retention time for four Alabama reservoirs, including Upper
Bear Creek, Bear Creek, Little Bear Creek, and Cedar Creek, that focus on three outcomes,
including algal abundance, dissolved oxygen concentration, or water clarity, across multiple
spatial and temporal scales.

2. Contrast nutrient criteria within and across the four focal reservoirs, as well as the newly
developed nutrient criteria for the Tallapoosa watershed.

3. Broadly train students (graduate and undergraduate at Auburn University and the University
of Alabama), agency scientists (ADEM, TVA, EPA Region 4), and stakeholders in CART
analysis.

4. Widely disseminate our research plans and products through planned meetings with agency
scientists and stakeholders, an oral presentation at the 2013 Alabama Water Resources
Conference, and peer-reviewed and agency publications.
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