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Algae bloom shuts down lake!
By DANIEL DIVILIO Staff Writer | Posted Aug 3, 2011!

DENTON An algae bloom has shut down Lake Williston a private lake off state Route 16 near Denton and owned by the Girl Scouts 
for two summers in a row and officials are trying to find a way to rid the water of the toxic organisms.!

The Caroline County Health Department issued earlier this summer water contact advisories for Lake Williston, noting the presence of 
unhealthy levels of microcystis caused by the blue-green algae bloom. The lake, which covers about 60 acres and has an average 
depth of 8 feet, also closed late last summer due to the algae.!

Health Department officials are warning people not to swim in or drink the lake water and to keep pets and livestock away from it as 
well. If contact is made with the water at Lake Williston, health department officials recommend cleaning off with fresh water and 
seeing a health care professional if any skin irritation occurs.!

"It's a pretty serious problem," said Bob Foote, property manager for the Girl Scouts camp located on Lake Williston, on July 25.
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The Problem!
Nutrients
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The Problem!
Not New



The Problem!
Algae and Cyanotoxins

International Safe 
Drinking Water 

Levels

01/01/2010 01/01/2011 01/01/2012 01/01/2013
Date

0.00

2.00

4.00

6.00

8.00

10.00

12.00

W
at

er
 C

ya
no

to
xi

n 
Le

ve
ls

 (n
g/

gr
am

*d
ay

)

SPATT Microcystin (ng/gram resin day)
SPATT Anatoxin-a (ng/gram resin day)

01/01/2010 01/01/2011 01/01/2012 01/01/2013
Date

100

1,000

10,000

100,000

1,000,000

10,000,000

M
ic

ro
cy

st
is

 C
el

l C
ou

nt
s

0.01

0.1

1

10

100

1,000

10,000

M
ic

ro
cy

st
in

 (p
pb

)

Microcystis Cell Counts
Microcystin (ppb)



Lake Williston!
July 30, 2011

Lake Williston!
May  22, 2012

Girl Scout Camp !
Operated Since 1935

Lake Williston



The Solution Part 1!
Hydraulic Flushing

Current Baltimore 
Harbor Values



Drain the Lake

September 12, 2011

February 28, 2012
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464, 297 m3
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98,234 m3

79.8 % Volume Reduction

Drain the Lake



Cyanobacteria from Cores

Geitlerinema 
acutissimum

Pseudanabaena sp.

Synechococcus

• Cores from littoral zone of 
refilled lake, May 2012
• Water over core transferred 
to tubes and incubated L and 
D in windowsill
• Added 100 mL filtered lake 
water into each core and 
placed in windowsill
• Read IVF of overlying water 
and tubes after 19 d (20oC)
• Transferred to 25oC and read 
IVF after 8 d
• Increased to 28.5oC and after 
7 d read IVF and removed 
samples for PP counts/IDs for 
samples with Chl/PC <10

RESULT:  No Microcystis from cores or overlying water



Refill the Lake

April 24, 2012

May 8 2012



Allow Grasses to Regrow

April 9, 2012 April 9, 2012



Repeat The Process



The Solution Part 2
Barley Straw







Deploy Barley Straw Bales



DNR YSI Continuous 
Monitoring



Sampling Locations

• Within 20 centimeters of the 
barley bales deployed in the 
South stream of the Williston 
Lake footbridge



Williston footbridge late 
season

8/15/12

8/29/12 9/6/12

Activity of the footbridge 
barley water was evident 

through August and 
decreased in September.



Pyrogallol- a potential barley 
straw breakdown product for 

direct treatment

• Has been shown to up-regulate expression of several 
antioxidant and stress genes.	


• The most linear correlation was observed with the 
peroxiredoxin gene.



Treatment of M aeruginosa 
with pyrogallol

• Cultures of M. aeruginosa Le3 were treated 
with 0, 1, and 4 mg/L pyrogallol overnight.	


• RNA was extracted and reverse 
transcribed	


• qPCR was used to determine relative 
expression of the peroxiredoxin gene 
normalized to 16s



They were telling the 
truth

The results of Shao et al. 2009 
were confirmed.  However,  the 

treated cultures were 
maintained for 8 days and no 
decrease in cell count was 

observed at these 
concentrations.  Thus, the 
results of Nakai et al. 2000 

were not confirmed.



Expression of peroxiredoxin 
following treatment with 

barley straw water

Treatment using barley straw 
water collected on 8/15 from 
the Williston Lake footbridge 

showed a slight increase in prx 
expression.  Similar to the 1mg/

L exposure of pyrogallol





Can we enhance the 
Activity?

• Performed controlled extracts of Barley straw at 
defined temperatures and light incidents.	


• Compared nutrient content to the inhibitory effects 
of barley straw in stagnant conditions long term.	


• Test the white rot fungus on it’s ability to enhance the 
release of inhibitory compounds from barley straw.	


• Test combinations of barley breakdown products to 
maximize inhibition.



White Rot Fungus
Trametes versicolor  and  C. subvermispora

Optimum Temperature 20-28°C



Inoculation of Barley Bales



Results from White Rot 
Inoculation

• 10 fold higher production of inhibitory activity with 
inoculation!

• Bales need to be in open sunny areas to keep the bale 
temperature above 25°C!

• Will the same effect be evident upon purification of 
the polyolignols?






