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History of Grand Lake St. Marys
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: Man-made reservoir (early 1800's) -
feeder reservoir fer the Miami-Erie canal

+ Largest inland lake in Ohio (~13,500 ac)
: Shallow lake (5-7 feet mean depth)

¢ Watershed (~112 sg mi):

¢ Primarily agriculture
: Septic tanks, package plants




History of Grand Lake S’r Marys

A

Hyper-eutrophic
High phosphorus‘revels

P s

Cyanobacteria blooms

A

Drinking water source for Celina WTP
Economic asset for Ohio (>$150M)
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The Problem

: Harmful Algal Blooms (HABs) (since1990s):

P

abundant or excessive growth of algae

P

planktonic bacteria (blue-green algae)

P

primarily Planktothrix in GLSM

P

depletes oxygen (fish kills)

P

produce toxins:

¢ neurotoxins (nerve)
: hepatotoxins (liver)
¢ dermatoxins (skin)*




The Problem

What health risks do humans face as a result of exposure to cyanotoxins?

Adverse health outcomes from exposure to cyanotoxins may range from a mild skin rash to serious iliness or death. Acute ilinesses

caused by exposure to cyanotoxins have been reported. The table below summarizes the health effects caused by the most
common toxin producing cyanobacteria.

The Primary Cyanotoxins and their Health Effects

) Most common
Cyanotoxins Health effects producing toxin

Microcystis
gl/:'baena
Microcystin-LR Abdominal pain ktothrix
Vomiting and diarrhea Anabaenopsis
Liver inflammation and hemorrhage Aphanizomenon

Acute pneumonia vlindrospermopsis
Qc'dute dgramatltis a 2
idney damage Anabaena
Potential tumor growth promotion Lyngbya
Rhaphidiopsis
Umezakia

Anabaena

Tingling, buming, numbness, drowsiness, incoherent speech, p"”’k",‘;”"fx
salivation, respiratory paralysis leading to death Aphacy’md oo
Oscillatoria

Anatoxin-a group

Symptoms range from allergic-like reactions (e.g., rhinitis, asthma, eczema, and conjunctivitis) to flu-like reactions (skin rashes,
gastroenteritis, and respiratory irritation). Allergic or irritative dermal reactions of varying severity have been reported from
recreational exposures to several freshwater cyanobacterial genera such as Anabaena, Aphanizomenon, Nodularia, and Oscillatoria.
Endotoxins, the blue-green pigment of the cyanotoxins (phycocyanin) and dermal toxins produced by Lyngbya and Planktothrix
species have been linked to skin and eye irritation from exposure during swimming.
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The Problem

Disinfection By-Products—
Meeting the Challenges of

Faced with a compliance violation, the city of Celina, Ohio, turned to a

GAC system to treat challenging source water with high TOC, DBPs, and

taste-and-odor problems.
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The HAB Photo Parade

Grand Lake St Marys, Mercer County - Planktothriem 2009
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The HAB Photo Parade

Grand Lake St. Marys, Mercer County - Planktothrix 2000
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Grand Lake St. Marys, Auglaize County - HAB Bloom 6/22/2010
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The HAB Photo Parade

Grand Lake St, Marys, Auglaize County - Planktothrix 2009
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The HAB Photo Parade

Grand Lake St. Marys, Auglaize /Mercer Counties - HAB Bloom 6/14/2010
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The HAB Photo Parade

Grand Lake St. Marys, Auglaize County - HAB Bloom 7/12/2010
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Two more toxins detected in Grand
Lake St. Marys .

Algae-based poisons pose serious risks to swimmers and other
users. Health officials are taking no chances, urging extreme
caution.

Grand By Spencer Hunt

k St The Columbus Dispateh « Thursday July 1, 2010 5:14 AM
Lake St.
Comments: 0 -!3 BEEE 0 ¥ Tweet 0 26
Marys' .
Two more toxins

toxic detected in Grand

woes Lake St. Marys -

ST. MARYS, Ohio -
WHATIS Last year, Joe

APHANIZOMENON Caperna made his

GRACILE? grandchildren jump
into his pool after

It is a type of swimming in Grand
naturally occurring  Lake St. Marys srand Lake St
blue-green algae,  because they felt & oo
Saauifindionn mitehy.” Dave Harrison plans 10 eat the catfish he caught

. 2 esterday There 1s no data on sate levels of the
cyanobacteria. - tons n fish. 50 a blanket lima of one meal of
They are singlecell But when they visit Iake fish per week applies
omnism that him this year, he
grow quickly in won't even let them
warm, touch the lake water, especially after seeing it turn emerald green last
week. And he doesn't like the fishy, pungent smell that started
bothering fellow residents two weeks ago.

nutrient-rich
environments,
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The good, the bad and the algae

Phosphorus-fueled cyanobacteria are making Grand Lake St.

Marys sick

ENVIRONMENT RLOG
> More tisne

OTHER 1EWS

» Mystery surrounds
varthguaks in China

» DNA linked to how
much cotfeo you
drink

» Sunnse, mocnset —
see both at once sarly
Wednesday

» Winners' brain
work: hope for
Altheimer's

» Rising sun, setti
moon to share &

Wree
Santa Maria'

» Supreme court
rejects challenge to
ozone regulations

» Shale revenvue cots
taxes for Muskingum
watersbod residents

MRELIYUL LINKS

» "Get Green
Columbus® Official
fate

» Environmental
Protection Agency

» The Green Guide

By Doug Carmse

The Columbux Digpateh « Monday Juy 12, 2010 10:15 AM
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The good, the bad
and -

If non-toxic algae are

the swoet grass at the

bottom of a lake's

food chain,

cyanobacteria - what

most people call

blue-green algae - are

the weeds,

it Marys 5 Ohio®
f the state's mo

argest iniand
poluted

By that definition,
Grand Lake St.
Marys, Ohio's most
polluted lake, is choking on noxious weeds. The state is warning
people not to touch the water after tests found three toxins produced
by cyanobacteria.

David Culver, an emeritus professor who runs Ohio State University's
Limnology Laboratory - which studies the ecology of lakes and fish
hatcheries - savs spikes in evanobacteria are a sure sign of a sick lake.

"They grow like other critters, they look like other critters but they're
not as healthy as food for the zooplankion,” he said. “In lakes that
have the best production of fish and good water quality for drinking

and swimming, you have fewer.”

Cyanobacteria, unlike the "good” algae, have evolved to excrete
toxins. That's what makes them such a pain in the liver when they
taks over your swimming hole.

"You ask, Why do these organisms bother?’ in the same way you ask,
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Feds send $1 million to help save
Grand Lake St. Marys

Funds aim to curb flow of farm manure, fertilizers that create toxic

algae

LOCAL

» 301 voters cast
early ballots in
Franklin County

» Buckeye Country
Superfest brings big
names to the Shoe

» [-71 reopens after
fuel spill forced
closure

» Striking
Reynoldsburg
teachers, board going
back to federal
mediator this
afternoon

» Justice Insider:
Woman turns hersolf
in to get unilattering
photo off police
Facebook page

» Easton Gateway to
welcome 13 new
stores, restaurants

» Woman who railed
against ‘tyranny’
found guilty of
assaulting officer in
courtroom

By Spencer Hunt

The Columbus Dispatch « Tuesday July 20, 2010 2:22 PM

Comments: 0 2

Feds send $1
million to help
save Grand Lake
St. Marys -

The U.S. Department
of Agriculture will set
aside $1 million to
help combat the toxic
algae plaguing Grand
Lake St. Marys in western Ohio, officials said today.

W Tweet 0 «§ ShoreThs )

Onhio officials are warning people away from
Grand Lake St Marys

The money will be spent through a federal program that encourages
farmers to reduce the flow of manure and fertilizers that run off fields
during storms. The pollutants feed vast blooms of stinking,
fish-killing cyanobacteria, also called blue-green algae, which have
spread across the 13,000-acre lake this summer,

This isn't the first time the USDA has set aside money for Grand Lake
St. Marys, located in Mercer and Auglaize counties. The agency spent
$1 million for similar efforts in the area in April and $1.5 million in
2009,
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State offers visitor discounts at Grand
Lake St. Marys

Toxic algae killed tourism business there last year

RELATID ITEMS

» State has new plan
to clean up Grand
Lake St Murys

» Now tests find
Grand Lake St Marys
safe

» EPA's no-contact
warning remains for
Grand Lake S5 Marys
» State announves
plans to addrees
algae-choked Grand
Lake St Marys

Related
Stories

o State has new plan
to clean up Grand
Lake St. Marys (Jan
¢ 011)

(e tests find
Grand Lake St. Marys
safe (Oct. 30, 2000)

e EPA' no-contact
warnng remains for
Grand Lake St. Marys
(Aug. 6, 2050)

o State announces
plans to address
algae-choked Grand
Lake St. Marys (July
30, 9010)

By Spencer Hunt
The Columbur Dispateh « Tuesday Febuary 1

Coouments; 0 0

The state is offering
for the first time
"half-off” discounts at
Grand Lake St. Marys
shelter houses and its
docks through this
summer in an effort

to lure tourists back to the troubled lake.

¥ Twwet

Many Nsh gied In the tonc algae at Grand Lake
t Marys l2st year

It also is continuing its 50 percent discount for camp sites, which it
offered last year,

Health warnings centered on blooms of toxic blue-green algae scared
tourists away from the 13,000-acre lake and state park during the
past two summers, sending the local tourism sconomy into a tailspin.

The Ohio Department of Natural Resources offerad the discounts for
the first time last year while warning signs were in place. Officials
released a plan last week in which thev will take extra steps intended
to keep the algae from returning.

"State park visitors bring critical tourism dollars to Jocal businesses
and communities across Dhio,” State Parks Chief David Payne said in
a release. "It is vital that we remain innovative in our ways to attract
more visitors to Grand Lake St. Marys.”

The algae, which can produce as many as four different liver and
nerve toxins, feed on phosphorus from manure that rain washed off
nearby farms. The algae grew so thick in the lake last summer that
the state warned people not to touch the water, take boats out on the
lake or cat any fish they caught there.
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Toxic algae returns to Grand Lake St.

Marys

State warns visitors to stay away from water

LOCAL

> 171 vopans after
fuel spall forced
closire

» Striking
Revooldsburg
teachers, board
meeting with federal
mediator

» 301 voturs zast
early ballots in
Franklin County

» Buckeye Country
Suparfest brings bag
pames to the Shoe

» Justice Insider:
Woenan turns herself
in to get unflattering
photo off police
Facebook page

> Exston Gateway to
walcoms 13 new
stores, restanrants

> Woman who railed
aganst tyranm”
found guilty of
ussaulting officer in
ronrtroom

2 Sunrise, mocrsat —
e both at once early
Wednesday

» Ted Wilkiams
‘Golden Volve' 1
clean and sober, but
struggling 1o pay the
balls

» Candidate contrasts
aasy to soe in

By Spencer Hunt
The Columbus Dispatck « Thuradsy May 19
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Toxic algae returns
to Grand Lake St.
Marys -

The toxie blue-gresn
algae that has
plagued Grand Lake
St. Marys for two
years has returned to
the western Ohio
state park.

W Tweet

State officials today are warning visitors not to swim, wade or
swallow any lake water, Warning signs are baing posted at three
beaches located at the eastern ond of the lake.

The state says water samples taken earlier this week at the three
beaches by the Ohic Environmental Protection Agency indicate the
presence of toxic algae.

The bloom, the state says, is not confined to the beaches, bat is
visible over most of the lake,

This type of bloom holds the potential for producing algal toxins,
including myerocystin, such as those experienced at the lake in recent
years.

Algal blooms can produce neurotoxins, which affect the nervous
system, and hepatotoxins, which affect the liver.

Fad by phosphorus in manure that storms wash off nearby farms,
blue-green algae grew so thick in Grand Lake St. Marys last year that
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EPA hopes to keep Grand Lake St. Marys trouble-free
Cleanup goal Is no health advisorias for Grand Lake In 2012, -

SRl - B - - B

By Steve Bennish
Stan Wnter
Ve LAty CELINA — All of Grand Lake S Marys & being targeted for an
earty sprng chamcal treatment 1o shor-circut any potertial
harmtul bilue green aigas biooms this year, the Ohio
Environmental Protection Agency sald \Wednesday

OmMcals have lined up about a third of the money 1o pay for the D Dajl N
S5 milion treatment with aum. o allsmnum sulfate. sad OEPA ayton y ews
deactor Scolt Nally Treatment could happen as soon as Agell 1
Algas \evel camags (s shown nes 10 Q6! 8 head stant on the blooms. he added
0 2091 5t Gran:
The chemical DiInds 10 phosphorous 10 prevents & from fuedng
e hazaroous cyanobactena oulbreaks that have at tmes shul
0N rECTEEON On e lake.

Nally appeared at a summg and bnefing along with stale and local officials held o the Waght
State Ureversity Lake Campus to share updales on ke restoration plans

m 2011, & pamial restment reduced pRoSpHOIOLS evels in INe |aKe's Center Dy o Defter-
than-sxpecied 56 percent

A 20 percant reduchon was the target for the treatment of 1ha middie 4 000 acres of the
13.000-acre lake

Tha goal far 2012 & to have no outbreaks that prompt health agvisones, sak! Tom Knapke of the
Grand Lake Restoration Commission, which acganized the sumimd

N anoiher maor undenaking, federal funding will pay 1o an 15.acre wetand Déng Dul this year
on Prane Creek, a major leeosr 10 the iske

The wetland shoukd help naturaly Nitar arm feld manure runoll, which feeds 10 the Bigas Nooms
AGAilondl Niralion progects are under way al the olher cresks on the lase

Plans oo being dovelopod with the U S Army Corps of Engineers to by 2014 bukd an adabanal
80 acres of wetiands in locabons (in he lake that used to support them. said Jared Ebbing, Mercer
County's deveiopment drector The new welland acreage could mutply within 20 years, he




SURDAY, MARCH 25, 2012

Commitment to Grand Lake St. Marys
Continues with Spring Alum Treatment

Author's Note: This latest

update oo the state DNR's

efforts to solve the toxic

algae problem at Grand

Lake St Marys is notable in

that the stade is ieaving no

sione unfurned i what has

becormne an mymense and

complex issue. Kudas fo the

Ohvo DNR for #s g .
sieadfasiness in (fvs regard in this July s ocdi com, e tond digee
and here's hW"W here ml probiem M Geang Ly L O widant
be some posdive resulls

s summer

COLUMBUS, OH ~ A step toward improving water quality at Grand Lake St
Marys wil occur this spong when an alum treatment wil be appled 10 cover the
entire lake. This treatment 1 pan of Gov John Kasich's approach 1o mnpeave
Grand Lake SI Marys through rough fish removal dredging sistaiation of a
treatment fraen, wetland cresbon, watershed impeovements and other walter
quality ntiatves

“We are commited to improving the water quality at Grand Lake S1 Marys, " sad
Ohie Depantment of Natural Resources (OONR) Director James Zelvinger “A
heaithy and thriving lake will not ondy benefit the resdents of Mercer and Auglaize
counties, but thes iImproverment will benefit all Ohoans.*

Ohio has offered steep discourts for campground reservations & Grand Lake

Marys State Park, which obwousty has seen a huge drop-off n campers since the
lake problems first surfaced several years ago One sgnificant result was the
findings of an oulsde cormpany n determining the cause and solution of the taxic

algae

ODNR continues to work collaboratvely with Otio EPA to improve water quality in
Grand Lake St Marys This (s the second year an alum reatment has been
2ppled o the ake

campers-support-loke-st-marys-00001 g treatment totals 35 milion and incldes funding
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Previous Studies and Work
\*_‘“ \ .‘ -

¢ Grand Lake St. Marys Restoration
Commission — Strategic Plan (01/31/11)

: Battelle — GLSM 201 1Aeration Testing
(02/07/11)

: Tetra Tech — GLSM Feasibility and
Restoration (2010-2012) — 2011 Alum
Application




GLSMRC Strategic Plan 01/30/2011
\¥\ -

¢ Sequestration of Soluble Reoc’rive. Phosphorus
(Chemical Treatment) ’

P

Dredge Sediment Déposi’rions

P

Beneficial Use of Organic Waste -

P

Treatment Train Establishment

P

Rough Fish Removal

P

HAB Prevention Through Micro Nutrient Modification

P

Aeration and Circulation

P

Water Level Management




Batielle Aeration Testing 02/07/2011
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-

.

et

Study performed for GLSMRC s
Evaluated effec’rivegess of artificial circulation

: DO, Chl, Secchi, Terbidity

¢ Nutrient levels

¢ Sediment Redox Potential Discontinuity (RPD)
Improved DO levels at Airy-Gator site

et

et

et

Allowed formation of RPD layer

: Recommended installation of aeration devices at
stfrategic locations around S and E margins of lake

et

Biomanipulation of fish stocks




Tetra Tech 2011 Alum Application

\

Aluminum sulfate (alum) application
Treated ~40% of ’rheJ,gke area (~1,960 ha)
Two barges 1o apply alum

P P

et

Over a period of 30 days

et

Application began in June

et

Algal bloom already underway

et

Impacted effectiveness of 2011 application




Tetra Tech 2011 Alum Application
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2012 GLSM Alum Appllcahon

 Team:

: Donahue IDEAS
: Tetra Tech -
* HAB Aquatic Solutions

t Turnkey project
* Scheduled for April and May 2012

t $SM project including post-treatment
evaluation




2012 GLSM Alum Application
\\‘: AN\
! CREMiCAlss
* Aluminum sulfate (alum)

¢ Liquid sodium dluminate (LSA)
2 2:1 ratfio (alum:LSA)

¢ Application area: same 40% as in 201 1
¢ Two barges

t Two staging sites:
¢ West (near the ODNR boathouse)
t Public boat launch area




2012 GLSM Alum Application

I
1
f
{

|

5

Chi

Estimated Area Treated (Shaded, Blac
3 } j“?

)

e i 2
" . ;ff"-‘afﬁg‘;_
! g

1Google8arht

@R2012/Google 8 Hg . I
pimageStateiofidnio iES1 P ’ & v o
: J ) : ! v
Eyealt 14215 mi
Donahue IDEAS
R e A

4
N
40315733 N 847 20.982' W, elev. 866 ft

— .——-.sh""‘"d :

imagery Date' 2/28/2006;




2012 GLSM Alum Application
‘&m\ , .‘ =

2 Schedule:

+ Contract was fastgiracked by ODNR
* Awarded - 03/06/2012
: Contract — 03/29/2012 (WOW)

¢ Begin in early April; end by late May

: Continuous operation through weekends
during daylight hours
¢ Beat the spring/early summer algal bloom




2012 GLSM Alum Application
\&t‘ A .‘ =
: Permits:

¢ Notice of Intent (NOI) Pesticide applicafion
+ Submitted — 03/26/2012
: Received — 03/27/2012 (OMG)
¢ Application period: 04/01/12-05/16/12
: Work to be suspended if:
: DO<2.5 mg/L
t pH<6.0
: SPCC Plan
¢ Dilution really is the solution




2012 GLSM Alum Application
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2 Schedule:

\
\
\
\
\
\
\
\

Plan of Work submitted 03/23/2012

Began mobilizing 03/28/2012

Began application 04/02/2012

Worked extended days (many over 14 hours)
Longest days (16.8 and 16.5 hours)

Worked all weekends except Easter Sunday
Limited by weather conditions (high winds)
Complete by 04/30/2012




2012 GLSM Alum Application

File | The Journal Gazstte

. Last updated May 9, 2012 1145am
BN @|al=1e (V][5 Grand Lake St. Marys has early .

case of toxic algae
Associated Press

‘ Bt 0 | o
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COLUMBUS, Ohio - Tests indicate the blue-green
algae growth that has hampered tourism near a
western Ohio lake appeared about two months earlier
this year than last, possibly because of unseasonably
warm weather.

The algae blooms, which produce a nerve toxin that
can sicken humans, have led to previous closures of
Grand Lake St. Marys and swimming advisories.

The algae didn’t show up last year until late May, but
tests show it may have started growing in early March
this year, The Columbus Dispatch (http://bit.ly/LID8i )
reported Wednesday.

Milt Miller, a co-founder of the Grand Lake St. Marys
Restoration Commission, blames the unusually warm
weather,

Daily high temperatures reported by the National
Weather Service were at least 11 degrees above
normal from March 12-25 and exceeded 80 degrees
on March 20-22.

"Typically we don't see those warm temperatures until
May or June,” Miller said.




2012 GLSM Alum Application
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t Field staff — fracking parameters:

\
\
\
\
\

PH =
Temperature
Conductivity
Transparency (Secchi disk)

Number of barges (field check for daily reports
from contractor)

Field conditions (fish kills, etc.)
Media (refer to ODNR)




2012 GLSM Alum Application
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2012 GLSM Alum Application
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2012 GLSM Alum Application

AR g
5w TS L e r ey s
by | et By ol

Donohue IDEAS
R e A



2012 GLSM Alum Application
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2012 GLSM Alum Application
e e -

: Results:

2012 dose fo the m|ddle 40% of the lake:

: Higher than in 2011 (23.6 mg Al/L in 2012;
21.5 mg Al/Lin 2011)

2 Still less than recommended dose due o
funding constraints (86 mg Al/L)

: Over 232 barges of chemicals applied

: Total of 1,808,888 gallons of alum and
904,344 gallons of LSA applied




2012 GLSM Alum Application
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¢ Water Quality Results:

: During and post-application monitoring:
. Three water columh monitoring sites (same as OEPA)
v Two OEPA YSI sonde buoys
¢ One USGS YSI sonde buoy (not useable)
¢ Six aluminum sample sites (OEPA)

+ Post-application sampling:
t Five lake sites at 0.5 m below and 1.0 m above
t TP, SRP

¢ Alkalinity
t Chl and phytoplankton




2012 GLSM Alum Application

Legend

A\ EPAAdditional Aluminum Sampling Locations
A EPASampling Locations

Y 2012 YS! Sonde Locations

B USGS Sampling Site




2012 GLSM Alum Application

¢ Water Quality Results:

: Phosphorus increased and remained high
possibly due to wiRd mixing, lower lake levels,
and early algal bloom

Mean (* SD) 2012 TP and Chl Concentrations

l-l g/L pg/L
I _

During (4/4-4/25 148220 107255
After (5/8-8/23 26412 10945

*Before treatment, data were available from the three main lake sites (L-1, L-2, L-3) only.
Chl results from OEPA were corrected downward; OEPA chl x 0.47




2012 GLSM Alum Application
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2012 GLSM Alum Application

¢ Water Quality Results:

¢ Low residual aluminum in water column

-

Mean and Range of Total and Dissolved Aluminum Concentrations during
2012 Alum Treatment

Location

Mean Total Al
(mg/L)

Min Total Al
(mg/L)

Max Total Al
(mg/L)

Whole Lake

1.83

1.00

2.95

Inside Treatment Area

2.08

1.00

2.95

Qutside Treatment
Area

1.69

1.18

2.60

Location

Mean Dissolved
Al

(mg/L)

Min Dissolved Al
(mg/L)

Max Dissolved Al
(mg/L)

Whole Lake

1.29

0.20

2.71

Inside Treatment Area

1.68

0.74

2.71

Qutside Treatment
Aread

1.07

0.20

2.45
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2012 GLSM Alum Application
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¢ Water Quality Results:
: Chlorophyl (olgolbiomass):'
. Increased in early April
¢ Declined dramatically in late April to early June

¢ Appear to be associated with the TP decline

t Decline observed at all sites




2012 GLSM Alum Application
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Grand Lake St. Marys had algae in
March, tests show

Warnings won't be posted till late May
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Tests show toxic blue-green algae wore growing in Grand Lake St.
Marys as oarly as March this year.

The maost-recent test, on April 18, detected the liver toxin produced
by the algae at & concentration seven times higher than what the state
uses to advise older visitors, young children and people with
weakened immune systems not to wads or swim,

State officials s2id warning signs won't go up at the 13,000-acre
westorn Ohio lake and stato park until Memorial Day weekend, the
start of the state's swimming season.

“At this point, there may be some boating on Grand Laks,"” said Carlo
LoParo, spokssman for tha Ohic Department of Natural Resources.
“Howwver, there is no water-skiing or full-body contact with the
water because of lake temperatures.”

Blue-green algas, also called cyanobacteria, are common in most
Ohio lakes. They grow thick by feeding on phosphorus from manure,
fertilizers and sewage that rain washes from farm fields into nearby
streams,

As many as 10 public lakes, ineluding Erie, have been tainted in
recent vears by toxic algae.

Algas grew so thick in Grand Lake in 2010 that the state warned
people not to touch the water. Officials say it Hkely caused seven
people to get sick that year, The algae can produes as many as four
toxing

The concentration of toxins was reduced in 2011 after state officisls
treated the central 5,000 acres of the lake with alum, a chemical that




2012 GLSM Alum Application
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¢ Water Quality Results Summary:

¢ Algal bloom began early |

. Impact of treatment hard to visually observe

: Sampling and monitoring results show in-lake TP
concentrations decreased but only temporarily
likely due to the lower lake volume (23% less)

2 Tetra Tech contfinued evaluation of results
through contract with USEPA

¢ Sediment Al and Al-P concentrations showed the
alum treatments inactivated P

: Lake TP was less in 2012 than in 2011




2012 GLSM Alum Application
A DA N
: Conclusions/Recommendations:

2 2012 GLSM Alum f\pplica’rioh is estimated to
have removed over approximately 40,300 Ib P
(to as much as 183,100 Ib) from bioavailability

: Continued holistic approach to lake
management:

t Reduction in external (watershed) P loading
¢ Reduction in internal (in-lake) P loading
¢ Removal of lake sediment

¢ Management to avoid re-suspension




Other Recent Work

: Dredging

t Rough fish removal

2 Constructed wetlands

¢ Watershed management




GLSM Dredging

: Through ODNR:

t Now have 4 dredges

: Sediment removal s significant:
: 2011 - 272,000 cubic yards ,
: 2012 - 289,000 cubic yards s
v 2013 - 302,226 cubic yards!

: Disposal of spoils — biggest challenge

t Phosphorus harvestinge




Rough Fish Removal (aka Carp Derby)

o

: Annual competition (Get the Cdrb Outta Here):
« Fish removalis significant: eI ﬂF
: 2011 -8,142 Ibs "
: 2012 - 12,831 Ibs DG
£ 2013 15,541 Ibsin 44 hours! - ] So
+ 2013 winner:
: Doug Moran (20.5 + 15.7)




Constructed Wetlands

2 Prairie Creek artificial we’rlor;d

\
\
\
\
\
\
\

Managed through GLRC
Design by KCI Engmheering
200-acre wetland; $1.9M
Construction began spring 2012
Operation began June 2013
~1.3 MGD

Includes:

t alum dosing station
v seftflement ponds
v freatment wetlands




Constructed Wetlands

i

2 Prairie Creek artificial wetland

¢ Performance in 2013:

-
* ~41% nitfrogen reduction

¢ ~75% Total P reduction

¢ ~65% DRP reduction | | =27 s
2 Alum needed seasonally o ‘”&“""f‘g
: Additional wetlands: S o SR o

v 40-acre wetland adjacent to Prairie
Creek; construction almost complete

+ $2.1M funding for Coldwater Creek
¢ 319 Grant for Beaver Creek




Watershed Management

: Lake Facilities Authority

¢ Authorized June 30, 2013

: Provide funding source for improvements
¢ Property tax '
+ Excise/lodging tax
¢ Authority to apply for grants and loans
2 Authority to sell bonds
: Own and operate facilities for algae mitigation
: Developed by State Senator Keith Faber and
Representative Jim Buchy
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By Nancy Allen

Algae toxins remain high in Grand
Lake

State officials say water
qualty n Grand Lake Is
Improving  Data show e
opposte

Average monthyy aigae
foein levess between
Memonal Day and Lador
Day n 2011 2012 ano 2013
show an ncrease every
monih excepl July, when tne
levei fed sightly

Desplie the readings, 8 state official 53iC the ke (5 gelting better

7 talkad 10 3 I of foks and they sax] Iha fishing has been he best
It has been n along tme and 2 0t of folks M our department sad
fishing has been Qood and people around the 1ake saxd it looks batter
1rsan it nas in years past.” said Mark Bruce of Ihe Omo Deparntment of
Natural Resources “We comtinue 10 4o testing and ahike there was an
advisory posted, we feel things are Improving up there *

This 15 the fifth conseculive year the state nas placed 3 waler
Bdvisory on Grand Lake due 10 unsafe leves of touns produced by
biue-green algae. also known as cyancbactena The acgwisory &5
posted when microcystin 100ns excead 6 pans per billon  The elderty,
VEY young and peopie with compromsed immune systess are 1ok not
1o Swim or waoe in the water

Betwaen 2011 and 2013, average town lavels ranged from a low of
11 ppb i May 2011 10 & high of 90 3 ppb in May 2013 The only mongh
the average monthly foxm level dropped was 0 Jusy 2012 and July
2013 when it went from 36 2 ppb 10 29 1 ppb

Bruce 5311 1esis done ON wsler leanang & treatment tran on Praine
Creek showed signfcant reductions = nitrogen and phasphorous
nutrents that feed the bie-green aigae. The treatment train diverts a
small amount of waler from the creek furneis It through a senes of
manmade wetancs and treats 4 wih alum, a chemical ihal deactivites
phosphorous - The algae's favonte food source - betore empeying into
Ine lake

He could not point 10 any other data showng the 13 500-acre ke
15 mproving  He added that the Bke's healn s not based sokly on
toxin levets. Nutnent loading reductons at the treatment train site 5 3
“posilive step in ihe nght drecbion * he sad
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Action Called In Ohio And
States With Toxic Algae

Listen to the Story
WOSU hais

by The Associated Press  Ceatact the Author:

9:59 Ap " Thedssocated Press 2

September 26, 2013

Share this article: W Twoet & 13 recommend | snare BEIEIINE

An environmental group is calling for national policvmakers to take action after a
report shows significant increase in toxic algae. Ohio is on the list of states
experiencing problems,

The nation is experiencing a massive outbreak of toxic algae on its lakes, rivers and
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Toxic Algae Again Plaguing Grand Lake St.
Marys

Foated. May 22, 2018 2.1t PMEST
Updated Auvg 14, 2014 2.1t PMEST

Dy Assocated Press

CELINA, Ohio - Signs were going up on the beaches of Ohio's
largest inland lake Thursday waming visitors that toxnc aigae biooms
are back

Toxx Dlue-green agae S agan Mmaking swmimng hazardous at
Grand Lake St Marys in western Ohio It's been a recurmng problem
al the 20-square-mike ke between Dayton and Toiedo

Stale ofcias have Desn 1esing near 1ake Deacnes Mis week aftler measurements of a liver 10un
associated with the Mgae began 10 InCrease st month near whese Ine City of Ceina draws wates
into its treatment plant. according to The Columbizs Dispaich By the end of Apell, readings of
microcystin measured four times higher than the state's safety threshold

Ohwo Department of Raturyl Resources spokesman Malt Eseisten saki exacl measurements are still
beng caculated, but the readings are "definfiely over the safety level

Blue-green aigae are comimon in most Ohio lakes. fed by phosphorus from manure. lentiizers and
Sewage that ramn wasnes from farm Beids inlo nearby streams. As many as 19 pudiic kas. Inciusng
Ene. have been tainied In recent years by loxic algae

Algae grew so thick in Grand Lake in 2010 that the state wamed people not to touch the water
Officials say Il iely caused seven people 10 get sk that year

The city of Cetina spends about $4450,000 a year 1o control aigae at Grand Lake, and the state has
spent more than 510 millon trying 1o treat 1. The Ohio Environmental Protection Agency says it
COukS take years 10 reverse ihe stuation

The phosphorus runoff from area farms s such 3 summertime problem at Grand Lake St Marys that
nearty farmens now face state-mandated limds on the manure they spread on fiekls
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Posted: 151 p.m Monday, Sept 26, 2014

Man drowns near Grand Lake St. Marys

CdEmail 5 278 W Tweet 3 EEWENITE 337

By Breaking News Staff

GRAND LAKE ST MARY S — A Miami County man is dead after an apparent drowning near
Grand Lake St Marys over the weekend

The Mercer County Sherifl's Office said Kevin Milier, 54, of near Bradford died on Sunday.

Deputies said on Saturday, Milier had been swimming with family members at a campground near
Grand Lake St Marys when he suddenly went under water

Miller was located about 15 minutes later, according to officials

The Ohio Department of Natural Resources I$ also 10oking into this incident
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2 Tetra Tech
¢ Harry Gibbons, PhD.

¢ Shannon Brattebo

¢ Kevin Kratt
¢ HAB Aquatic Solutions
2 John Holz, PhD

¢ Tadd Barrow
2 All Donahue IDEAS staff




¢ Ohio Department of Natural Resources
 Scoftt Fletcher '

. -

+ Brian Miller -
: Dave Mohr
* Ohio Environmental Protection Agency
2 Russ Gibson
' Grand Lake St. Marys Restoration Commission
¢ Milton Miller
' The Ohio State University

2 Dave Culver, PhD (Limnology professor)







