Creating cost-effective regional
algal bloom monitoring networks

Alan E. Wilson?, Russell A. Wright!, Kevin K. Schrader?,
Gina L. Curvin3, Barry H. Rosen?, & Jennifer L. Graham?®

tAuburn University, Fisheries and Allied Aquacultures
2USDA, ARS, Natural Products Utilization Research Unit
3Alabama Department of Environmental Management
4USGS, Office of the Regional Executive — SE Area
>USGS, Kansas Water Science Center

National Monitoring Conference
Portland, Oregon
2 May 2012




Acknowledgments

e Collaborators

— Academic scientists from AR, GA, LA, MS, NC, PR, SC,
and TN

— Federal, state, and local agency scientists in AL, AR,
DE, FL, GA, KY, LA, MS, NY, TN, and TX

— Friends at Georgia Power and Fort Smith Utility

e Funding

Alabama Agricultural
Experiment Station




Google Earth

Data S10, NOAA, U.S. Navy, NGA, GEECO
Image IBCAD
Image & 2011 TerraMetrics
& 15 i

mad 0 Digita lobe




70% of Earth surface is water

LAND \x
30%

Google Earth

a S

Data SIO, NOAA, U.S. Navy, NGA, GEECO




R
70% of Earth surface s WatE?'* N,
2% of water is fresH

Google Earth




70% of Earth surface is water & By,

2% of water is fresh GROUNDWATER

<1% of freshwater is _u 30%
available for human y#

SURFACE
WATER
<1%'
\\ GLACIERS
Google Earth b 69%




FRESHWATER
IS LIMITED

AND SUFFERS
FROM MULTIPLE
STRESSORS




Global fertilizer use

80 -

60 -

0
-
@)
o
-
@)
(7))
-
O
=

40 -

20 -

O i I I I I I
1880 1900 1920 1940 1960 1980 2000










Lake Er'ie
August 2006




hindu.com

Off-flavor compounds

..-j I%:‘:LGH

OH

PR 2-Methvlisehorneo!
LS i r

WARNING
BLUE-GREEN ALGAE

KEEP OUT OF
THE WATER

Strictly
No Fishing

In water

No
Swimming

Alabama farm pond, 25 May 2010




MONITORING

IS IMPORTANT




science for a changing world

National Water Information System: Web Interface




EUtI’Dphicati on Of |akES can nﬂt be COﬂtl’O' |ed by Dominance of the noxious cyanobacterium Microcystis aeruginosa m low-nutrient lakes
reducin g n itrﬂgen i n put: Resu |tS Of a 3 7_year is associated with exotic zebra mussels

= David F. Raikow'
W h 0 | e = e c Osyste m exp e rl m e n t Esallogg Biclogical Station and Department of Zoology, Michizan State University, 3700 East Gull Lake Drive, Hickory
Comers, Michizan 49060
David W. Schindler*?, R. E. Hecky?, D. L. Findlay®, M. P. Stainton®, B. R. Parker*, M. J. Patersonf, K. G. Beaty®, M. Lyng5,
and S. E. M. Kasian® Oriando Sarnelle and Alan E. Wilson®
Department of Fishenes and Wildlife, Michigan State University, East Lansing, Micligan 48824

Stephen K. Hamilton®
Esallogg Biclogical Station and Department of Zoology, Michizan State University, 3700 East Gull Lake Drive, Hickory
Comers, Michizgan 49060

Chl=a pg L™

® —O—no Dreissena
=« ) == Dreissena

Chlorophyll a (pg L)

Chl-a:biomass

-1

80

kg year

c
=]
=
™
=
=
=

40

0
60
40
20

Algal biomass (pg L)

Heterocyst
count/ 100000

0 +e
1970 1985 1990 1995 2000 2005
Year

==V

R
| 1]} \'

Fig.4. Other measures of phytoplankton and nitrogen fixation, 1969-2005.
{(A) Chlorophyll a. (B) Ratio of chlorophyll a:phytoplankton biomass (pg/mm3). lilll
(C) Nitrogen fixation calculated from heterocyst counts. (D) Heterocyst counts.

Vertical dashed lines are as in Fig. 2. Total phosphorus (pg L)

Cyanobacteria index
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MONITORING

IS EXPENSIVE




Sample cost estimates

chlorophyll, nutrients,
TSS, microcystin
 Consumables = $20
* People =510

Talladega

o Travel (mileage ($0.50/mi) + |
people) = depends ,.
— Nearby site = $S40 + $40




Sample cost estimates

chlorophyll, nutrients,
TSS, microcystin
 Consumables = $20
* People =510

Talladeg:

e Travel (mileage (50.50/mi) + § e A
people) = depends
— Nearby site = $40 + $40
— Faraway site = $180 + $S120

e Total =$110-5S330/sample

Travel costs = 73-91%




MONITORING

IS DIFFICULT
TO FUND




Programs that fund monitoring studies

NOAA — Monitoring and event response for
HABs (MERHAB)

NSF — Long-term ecological research (LTER)
EPA — Wetlands grant program

NPS-USGS — Water quality partnership
program

State specific programs




SO, WHAT IS THE

SOLUTION?




COLLABORATION
SAMPLE AND

DATA SHARING




EXAMPLE LAKE SURVEY

717 samples from 238
waterbodies

Sample analyses
— phycocyanin and microcystin

Consumables = S20

People = S10

Analyses cost = $21,510
Mileage = $2,500-5136,318
People = $1,667-590,879
Total = $25,676-5248,707




EXAMPLE LAKE SURVEY

717 samples from 238
waterbodies

Sample analyses
— phycocyanin and microcystin

Consumables = S20

People = S10
Actual cost = $50,000
(AL Ag Exp Station grant)

HOW?
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SAMPLING EFFORTS
2008 - WilsonLab
2009 - WilsonLab + ADEM

2010 - many collaborators

Alabama
AL Dept of Environmental Management
Auburn University
Florida
FL Dept of Environmental Protection
Lakeland Lakes and Stormwater Division
Pinellas County Dept of Environ Management
Seminole County Public Works
Seminole County Water Quality Section
SW FL Water Management District
Georgia
Centers for Disease Control
Georgia Power, Southern Company
Georgia Southwestern State Univ
New Echota Rivers Alliance
Kentucky
KY Division of Water
Tennessee
TN Dept of Environment and Conservation
TN Division of Water Pollution Control




General data patterns
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General data patterns
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General data patterns
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USGS Project 2011AL121G
Forecasting toxic cyanobacterial blooms throughout the
southeastern U.S.

Project Links
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http://wilsonlab.com/bloom_network/




Project information

Project period: 2011-2014
Sampling: July-August, 2012-2014
Objective: Create network of scientists (agencies,

academia, industry) interested in forecasting
cyanobacterial blooms throughout Southeast

Collaborative nature: Sample and data sharing




Project information

e Qutreach: two free annual water quality
workshops (Orlando and Auburn)

{ling AE
Orlando, FL 4
Feb 2012

Auburn, AL
Mar 2012




2012 project participants

Alabama — AU, ADEM, ADCNR, USGS
Arkansas — AUEX, Fort Smith, UofArk
Deleware — DNREC

Florida — DEP, Pinellas, Seminole County, OCFL, FWC, SWFWMD,
Altamonte, NWFSC, Lakeland

Georgia — UGA, Southern Co., DNR, EPA, North Georgia College

Kentucky — Army Corps, DEP

Louisiana — Army Corps, LSU

Mississippi — FWS, DEQ, USDA, Jackson State Univ

New York — NYCEP

North Carolina— UNC, DENR, NCSU

Puerto Rico — UPR-Mayaguez

South Carolina — USC

Tennessee — DEC, Carson-Newman College

Texas - LCRA, TCEQ, Waco, Trinity, Red River Water Authority




2012 sample site map

373 waterbodies
13 states & PR

distance from Auburn
148,625 miles

mileage cost =

SO




Suggestions

Connect with colleagues
Find mutual benefits
Leverage existing resources

Document variation in techniques for
sampling and analyses

Think big!
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Lago de Patzcuaro

July 2008




