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WHEN IN DOUBT, STAY OUT!

STAY AWAY FROM THE WATER WHEN YOU SUSPECT
A HARMFUL ALGAL BLOOM IS PRESENT.

DON'T DON'T
Play with scum Let animals i Fish or wade Boat or kayak
or mafs on drink water, eat
the shore algae, or swim



Blue-Green Algae Blooms are a
frequent occurrence |n Lake Er|e




Locations of Harmful Algal Blooms (2008-2017)

LAl

I Amnesic Shellfish Polsoning (ASP)
. Clauvatera Fish Poisonina (CFP)
B Diarrhetic Shellfish Poisoning (DSP)
B Neurotoxic Shellfish Poisoning (NSP)
B Paralytic Shellfish Poisoning (PSP)
B EBrown Tide
B CyanoHABs

Golden Algae

Hawali B Karlodinium

Source. Marc Suddleson, Manager, MERHAB-Sponsored Research Program, NOAA

Figure 2. Types of harmful algal bloom events that have occurred across
the country since 2008.
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Figure 1. Cyanobacteria sampling sites in lllinois showing relative probability of acute health effects from microcystins and
cyanobacterial cells based on maximum levels found in samples collected in 2012.




Algae Blooms in Rivers

Fox River
— 16 mainstem dams
— high nutrients
— algae blooms in most years
— 303D list for low dissolved oxygen
Upper Mississippi River
— 27 dams
— high nutrients
— excessive growth of planktonic, benthic, and filamentous algae
— frequent occurrence of low dissolved oxygen events
lllinois River and Des Plaines River
— 8 mainstem dams
— June 2018 blue-green algae bloom from Morris to Lacon

Ohio River
— 20 locks & dams
— 2015 massive 630-mile blue-green algae bloom
— originated near Wheeling, WV in mid-August
— 6-week duration
— reached Evansville, IN about 50 miles from lllinois border



Vermilion River (lllinois River drainage)

Figures 16-17. Photos of an algae bloom on lht V ermilion Rl\ er (Ilhmm Rl\ er drama e)
southeast of Pontiac on August 22, 2019,

Mid-day Dissolved Oxygen = 5.3 mg/L at 66% saturation



Vermilion River (Wabash River drainage)

annual diatom algae blooms in Danville Dam impoundment




Fish Abundance at Danville Dam




lIroquois River diatom algae blooms of
2010 and 2011




lroquois River diatom algae blooms of
2010 and 2011
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lroquois River
diatom algae

blooms of 2010
and 2011
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July 20, 2010 lroquois River Fish Kill

* Algae Bloom tracked 49.86 miles from Indiana state
line to the Kankakee River, likely much further
upstream into Indiana.

* Fish kill impacted 6.94 miles
e Estimated 8,213 fish killed

 Channel Catfish, Bullheads, Madtoms, Yellow Bass,
Smallmouth Bass, Sunfish, Walleye, Minnows, Darters,
and Suckers

e Catfish species comprised 88% of kill



Phylum Specific Epithet

BACILLARIOPHYTA Cycmem meneghlnlana
DACILLAKIUFMY | A
-zmz-—lmm-m-—
| BACILLARIOPHYTA |  Nitzschia | aciularis | | Pus |  Plus |
| BACILLARIOPHYTA |  Mitzschia |  Wneans [ |  Pus |  Plus |
| BACILLARIOPHYTA |  Surdrella | elegans [ | Pues | |
| BACILLARIOPHYTA|  Synedra | delicatissima _ [delicatiesima | |  Pus |
mmz-—-m_
| _CHLOROPHYTA | Ankistrodesmus | convoluts | |
-z:zm-
| CHLOROPHYTA | Cosmarum |  sp. |
“
-M"J_
| CHLOROPHYTA | Crucigenia | rectanguiaris |
E_-m--’.!-
| CHLOROPHYTA | Dictyosphasrium | puichelum | | Pus |  Pus |
| CHLOROPHYTA | Kirchneriella | lunaris | Junards |  Plus |  Pus |
| CHLOROPHYTA | Micractinium |  pusilum | | |  Pus |
| CHLOROPHYTA | Padiastum |  duplex | geacilimum | |  Pus |
| CHLOROPHYTA | Pediastum | simplex |duodenadum| |  Pus |
| CHLOROPHYTA | Scenedesmus | abundans | |  Pus |  Pus |
| _CHLOROPHYTA | Scenedesmus | arcuatus | platydises | |  Pus |
| CHLORCPHYTA | Scenedesmus |  bijuga | agernans | Plus |  Pus |
| CHLOROPHYTA | Scenedesmus | dimopbus | | Pus | |
| CHLOROPHYTA | Scenedesmus | opoliensis | | Pus |  Pus |
| CHLOROPHYTA | Scenedesmus | quadicauds | | Pus | |
| CHLOROPHYTA | Tetrastrum | heterocanthwm | | Pus |  Plus |
| CHLOROPHYTA | Totrastrum  [staurogeniaeforme| | |  Pus |
Page 2

Station Date: 07/232010 Station Location: lroguots River at Iroquois, IL

Cryptomonas

-:-—-::--m-
| CYANOPHYTA | Dactyiococcopsle | rhaphidioides | ~ |  Pus |
|__CYANOPHYTA | Gomphosphaeria | lacustis | | Pus |  Pus |
|_CYANOPHYTA |  Schizothix | ocaicieon | 1 | Pus |
| EUGLENOPHYTA |  Suglena | twpteris | | | Pus |
-———-i_
——-z--m-
| _BACTERW | Becms | 0000 [ 000 | Pus | Plus |
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Yellow-Brown Algal
Bloom Makes White River
Water Brown and Foamy

and May Be Responsible
for Fish Kill
July 2009

Greenish-brown algal scum
Many people have noticed a ~ ©ollecting along White River

dark brown color on the White | o 11
River in Hamilton and Marion = -
Counties in the past week (July -
18 -28, 2009). There are also
patches of foam and areas where a brownish scum is
collecting. The algal bloom is known to extend from north £
of 116th street in Hamilton County down to at least 16th
street in Indianapolis.

These conditions are being caused by a bloom of single-
celled algae in the group of algae known commonly as
yellow-brown algae or diatoms.

Scientists from the Center for Earth and Environmental
Science (CEES) at IUPUI, observed the bloom on the

White River on Friday, July 24, 2009 in an area just south §

of Conner Prairie, extending downstream for a significant

distance. Conditions on the river varied from areas of very |

dark brown water color, to areas with patchy foam and i
bubbles, to areas with a brownish scum that in places Patches of yellowish-brown
looked like a film, froth, or scum surface. foam in areas of

concentrated algal bloom

Nicolas Clercin, a research scientist at CEES who is an
expert on alaae analvzed the camnlo and Aatarminad that

it was dominated (>99%) by a diatom called Cydlotelia
meneghiniana. Diatoms are microscopic single-celled
algae that photosynthesize like all plants. They are tiny
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2010 Iroquois River Fish Kill

DO Concentration (mg/L)
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2010 Iroquois River Fish Kill
elevated pH readings with diurnal swings



Channel Catfish Catch Rates at Sugar Island
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2019 Salt Fork Vermlllon Rlver
Algae Bloom and Fish Kill

Augst 10-12
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2019 Salt Fork Vermilion River

Algae Bloom and Fish Kill
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2019 Salt Fork Vermilion River
Algae Bloom and Fish Kill

Algae Bloom tracked at least 61 miles
Fish Kill 17.59 miles
8,734 estimated fish killed

Bullheads, Madtoms, Smallmouth Bass, Sunfish, Minnows, Suckers,
and Darters

45% Sucker species
Large die-off of Corbicula clams

No evidence of a native mussel kill






Field test was
negative for blue-
green algae

cyanotoxins:
microcystin and
cylindrospermopsin




Dissolved Oxygen was elevated and supersaturated

August 13 readings

Dissolved Oxygen (mg/L)
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At the time of the fish kill, Jim Garavaglia reported dissolved oxygen readings over 20 mg/L.



Conductivity and Total Dissolved Solids were also elevated.

Conductivity (p1s/cm) Total Dissolved Solids (mg/L)
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Haihan Zhang et al. (2018) Dynamics of Bacterial and Fungal Communities during the
Outbreak and Decline of an Algal Bloom in a Drinking Water Reservoir observed elevated
conductivity during the decline phase of the algae bloom.

Krista Noel Prosser from Baylor University (2012) Influence of pH and Total Dissolved Solids
on Harmful Algal Blooms of Prymnesium parvum found that increased levels of total
dissolved solids stimulated algal growth and increased acute toxicity to fish.



What causes these Algae Blooms?

Total Nitrate-N
(Iblacrelyr)

ILLINOIS

NUTRIENT LOSS z
REDUCTION STRATEGY Figure 3.3. Average annual 207217 incre-

. . mental nitrate-IN yields at monitoring locations
Biennial Report used to estimate HUCS yields and loads.
2019




What causes these Algae Blooms?

Total P (Ib/acrelyr)
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Figure 3.5. Annual average 2012-17 estimated
incremental TP yield at monitoring locations.
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What causes these Algae Blooms?

19&0-1996 Basaling

15% Asdurction Gos! (hWreEs-A] -l.-
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Rivar Flow
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NUTRIENT LOSS
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Biennial Report Figure 1.3. Percent increaze from bazeline to
average 20132007

2019




Water quality readings during algae
blooms will actually show very low
nutrient levels, as they are
consumed by the abundant algae.

Intensive monitoring of nutrients in the Salt Fork by the University of
lllinois reported results leading up to the algae bloom in early August:

Nitrate concentrations less than 1 mg/L
Dissolved Reactive Phosphorus (DRP) less than 0.015 mg/L

Compare this to 2008-2014 low flow, late summer/early fall
concentrations:

Nitrates were typically 5-10 mg/L
DRP were 1-3 mg/L



Algae blooms are occurring when nutrients are

USGS 833398080 VERHILION RIVER NEAR DANVILLE, IL USGS 83339000 YERHILION RIVER NEAR DANYILLE, IL

=
-}

=
-]

“% ‘g : aaa N
ﬂlﬁilﬂﬂii ™ < o #‘*’ <
.00 .

Jan @1Feb 8Har 81Apr 8May 81Jun 81lul B81Aug B1Sep 810ct B1Mov 8Xec 61
2018 2018 2018 2018 2018 2018 2018 2018 2018 2018 2018 2018

nilligrans per liter as nitrogen
o
H
]
@

orthophosphate, water, in situ,
nilligrans per liter az phosphorus

Jan 81iFeb 8Har 81Apr 8May 81Jun Blul BiAug B15ep B10ct BiNHov Bilec 81
2018 2818 2018 2818 26018 2018 2018 2018 2018 2818 2018 2018

Hitrate plus nitrite, water, in situ,

« Hedian daily statistic {1 year)} == Period of approved data

. ce . « Hedian daily statistic {1 year)} == Period of approved data
— Hitrate plus nitrite

— Orthophosphate

USG5 83339600 YERHILION RIVER NEAR DANVILLE, IL USG5 83339888 VERHILION RIVER NEAR DANVILLE, TL

=
.

FY
=]

=
.
=}

[
.
=

it
5 }:M"m .

nilligrans per liter as nitrogen

Orthophosphate, water, in situ,
nilligrans per liter as phosphorus

. ,Ja

- - Wil s,

. aboieag
= .08 L - =

Jan 8iFeb 8Mar 81Apr BiHay B1.Jun 81jlul 81Aug BiSep Bl0ct BiNov B1bec Bllan 81 Jan 81Feb B8Har 81Apr B81Hay 81Jun B8ljul 81Aug B1Sep B10ct B1Mov BlDec Bllan 61
2819 2619 2819 2619 2619 2619 2619 2619 2819 2619 2619 2619 2828 2819 2819 2819 2619 2619 2819 26819 2619 2619 2619 2819 26019 2628

Meﬁ—"'

Hitrate plus nitrite, water, in situ,

« Hedian daily statistic {1 year} == Period of approved data « Hedian daily statistic {1 year} == Period of approved data
— HNitrate plus nitrite === Period of provisional data — Orthophosphate




Algae blooms are occurring when water

USGS 833396808 VERHILION RIVER HEAR DANYVILLE,

Temperature (°C)
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Algae blooms are occurring during periods of low flow

USG5 83339888 YERHILION RIVER NERR DANVILLE, IL
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Algae blooms are occurring during periods of low flow

(with a possible trend following

USG5 85526680 IR0QUOIS RIVER HNEAR CHEBANSE, TL
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Conditions Leading to Algae Blooms

Nutrients likely play a role, but not predictable.

Warm water temperatures play a role, but not
predictable.

Impoundments

Low flow (possibly following a period of high
flow), but not predictable.

— Higher spring flows with more frequent high water events
— Longer periods of low flow in summer/fall



Causes of Fish Mortality

e Large diurnal swings in Dissolved Oxygen

e Algal toxins



