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SUMMARY –Algal blooms are a common occurrence in Wisconsin lakes. While many are relatively harmless and may 
simply be a nuisance, certain types such as cyanobacteria harmful algal blooms (cyanoHABs) can pose risks to people 
and pets spending time in the water through their production of toxins (cyanotoxins).  Cyanobacteria (typically 
referred to as blue-green algae) are commonly confused with true algae due to their similar appearance. Like algae, 
cyanobacteria undergo photosynthesis and exist naturally in every aquatic ecosystem in Wisconsin.  

The prevalence of algal blooms has been exacerbated by human activities like land use changes, historic and current 
over-application and runoff of nutrients in agriculture, the introduction of certain aquatic invasive species into 
Wisconsin, and climate change. Cyanobacteria thrive in nutrient-rich water and are typically found in warmer water 
bodies, two factors causing the proliferation of  cyanoHABs in Wisconsin waterbodies.   

CyanoHABs can produce cyanotoxins that are harmful for human health depending on the level of exposure, the 

person’s pre-existing conditions, how they were exposed, the concentration of cyanotoxins in the bloom, and the 

specific cyanotoxin that is produced. Main pathways of exposure are through direct consumption of contaminated 

water, inhaling water spray during recreation, direct skin and eye contact with contaminated water, and eating 

contaminated fish.  

Wisconsin has a strong base of policies related to phosphorus reduction and cyanotoxin regulation, but there is 

more to be done. With targeted and science-based policies focused on priority watersheds, local municipalities, 

farmers, and homeowners can target their reduction efforts to protect local lakes that they love. Everyone plays a 

part, and everyone wants to swim and enjoy beautiful Wisconsin lakes without worrying about their health being 

impacted by cyanoHABs. 

Key takeaways from this brief include:   

• In Wisconsin, human activities have increased nutrient levels in lakes and rivers, and climate change has 
created more favorable conditions for cyanobacterial growth.  

o Nutrient pollution is largely driven by runoff from agriculture, discharges from wastewater treatment 
plants, and urban runoff including home lawn fertilizers.   

o Wisconsin has lost half of its original wetlands — natural filters for our water — which has made it 
difficult for aquatic ecosystems to filter out excessive nutrients.   

Source: WDHS 2025. 
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o Climate change in Wisconsin has resulted in warmer and wetter seasons that are both longer and more 
extreme, creating conditions for cyanoHABs to grow rapidly throughout the humid summer months.  

• The most common and potent cyanotoxin in Wisconsin is microcystin-LR, which can cause health 
complications like liver disease, abdominal pain, headache, sore throat, nausea, dry cough, diarrhea, 
blistering around the mouth, pneumonia, and acute hepatitis.   

o Other cyanotoxins include anatoxin-a, which harms neurological functions, and cylindrospermopsin 
which harms liver, kidney, and cellular functions.   

o There is emerging evidence of a connection between cyanotoxins and neurodegenerative diseases like 
amyotrophic lateral scleroisis, Alzheimer's disease and Parkinson’s disease. 

• The Wisconsin Department of Health Services (DHS) has confirmed 99 harmful algal bloom-related illness 
cases since 2016, with between 4 and 25 reported every year.   

• For most people in Wisconsin, it is unlikely for their drinking water to be contaminated by cyanotoxins 
because all private wells and many public water systems get their water from groundwater, which is not 
affected by cyanoHABs. Thus, the primary exposure is recreational exposure in waters with active or recent 
blooms. 

o Limited monitoring at large public water systems in Wisconsin getting water from surface water 
indicates cyanotoxin levels below detection levels. 

• Information about cyanHABs in the state is limited due to the lack of formal surveillance. A dedicated 
statewide monitoring program is needed to better understand the full extent of the problem in the state, along 
with improved efforts to reduce non-point sources of nutrient pollution to our waterbodies. 

Definitions 

• Cyanobacteria: A type of photosynthetic bacteria also known as blue-green algae. Cyanobacteria are found 

in all lakes, rivers, and ponds in Wisconsin and all over the world (WDHS 2025).  

• Cyanotoxin: A type of toxin produced from some species of cyanobacteria that are harmful to human health 

(WDHS 2025). The most prominent types of cyanotoxins include Microcystin, Cylindrospermopsin, and 

Anatoxin-a. 

• Harmful Algal Bloom (HAB): A type of bloom produced by cyanobacteria which can create cyanotoxins that 

are harmful for humans and animals, also known as a cyanobacteria harmful algal bloom (cyanoHAB) 

(Khanna 2021; LaLiberte 2012; Lindsey & Scott 2010). 

• Acidification: A process where the chemical makeup of the lake becomes acidic through the input of 

substances that shift the pH balance (EPA 2025d).   

• Lake stratification: The vertical layers, called the water column, of differing water densities in a lake, which 

become weak or strong depending on the conditions of the lake, such as temperature, pH, and wind speed 

(ILEPA 1997).   

• Total Maximum Daily Loads (TMDLs): A calculation of the maximum amount of a pollutant allowed to enter 

a waterbody so that the waterbody can meet water quality standards (EPA 2025f).  

https://www.cleanwisconsin.org/
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• Eutrophication: The process by which lakes are enriched, or abundant, with nutrients (phosphorus and 

nitrate), increasing plant and algae growth (Taguchi et al. 2020).   

• Nonpoint source pollution: Pollution that can come from multiple sources, like fertilizers and manure from 

farm fields, stormwater, road salt application, and manure storage pits, and is distributed to water bodies 

indirectly by land runoff, precipitation, drainage, and groundwater seepage (EPA 2024).  

• Point source pollution: A single identifiable direct pollution source like a pipe, ditch, concentrated animal 

feeding operation, tunnel, and other discrete conveyance that directly discharges to surface waterbodies 

(EPA 2024).   

• Internal loading: The process of nutrient release, typically phosphorus, from the bottom sediments of a lake 

to be moved into and recycled throughout the water column (James 2016).  

• External loading: The process by which nutrients are distributed into water bodies from external sources 

like runoff or discharge pipes (James 2016; EPA 2024).   

 

Contents  

 
1          Introduction 

 

1          Causes of CyanoHABs 

 

3          Human Health Impacts of Cyanotoxins 
 

5          Prevalence of CyanoHABs in Wisconsin 

 

6          Policy Implications 

 

9          References 

 

https://www.cleanwisconsin.org/


 
WWW.CLEANWISCONSIN.ORG                                                                 RESEARCH BRIEF OCTOBER 2025 

1 
 

Introduction 

Algae are in every river, pond, and lake in Wisconsin, 

and they are essential for the growth and survival of 

aquatic and terrestrial ecosystems. Like plants, algae 

take in carbon dioxide from our atmosphere and 

release oxygen (Lindsey & Scott 2010). As primary 

producers, algae are essential to food webs because 

they are eaten by zooplankton, insects, snails, and 

other microorganisms which in turn feed fish and 

other aquatic organisms (Lindsey & Scott 2010; 

LaLiberte 2012). Algae require nitrogen and 

phosphorus for growth, so their abundance is limited 

by the amount of these nutrients in the water 

(Lindsey & Scott 2010; LaLiberte 2012). When there is 

an excess of these nutrients, algae can grow rapidly, a 

process known as a “bloom” (Lindsey & Scott 2010).  

Commonly misconceived, algae on its own does not 

produce harmful toxins. Harmful algal blooms are 

produced by cyanobacteria which can produce toxins 

that are harmful for humans and animals when they 

grow into a cyanobacteria harmful algal bloom 

(cyanoHAB) (Khanna 2021; LaLiberte 2012; Lindsey & 

Scott 2010). Cyanobacteria (referred to as blue-green 

algae) are commonly confused with algae because of 

their similar appearance. Both are found in all 

Wisconsin waters, and both undergo photosynthesis 

(Khanna 2021; Nave 2017; WDNR 2025a). 

Cyanobacteria thrive by absorbing nutrients, as they 

can store phosphorus to be used later when supply is 

low (Paerl & Otten 2013; Nave 2017). The toxic 

potential of cyanobacteria prevents aquatic 

organisms that typically eat algae from eating them. 

These biological processes allow cyanobacteria to 

thrive in both nutrient-rich and nutrient-scarce 

environments. 

In Wisconsin, human activity has increased 

phosphorus and nitrogen in aquatic ecosystems 

through expansion of crop and livestock agriculture, 

urban wastewater discharge, and home fertilizer 

runoff (LaLiberte 2012; Paerl & Otten 2013). 

Furthermore, draining wetlands for urban 

development has removed natural filtration systems 

that help keep Wisconsin waters clean and nutrient 

levels low (LaLiberte 2012; Paerl & Otten 2013). When 

cyanobacteria are exposed to an excess amount of 

nutrients in warm and moist conditions, they can 

grow rapidly to form cyanoHABs (Khanna 2021; Paerl 

& Otten 2013).  

CyanoHABs can produce toxins that are harmful for 

human health. The severity of harm depends on the 

level of exposure, the person’s pre-existing 

conditions, how they were exposed, and the 

concentration of toxins in the bloom (WDHS 2025; 

French et al. 2023; Hernandez et al. 2023: Lad et al. 

2021; Lad et al. 2022). Potential consequences of 

cyanotoxin exposure include liver disease, abdominal 

pain, headache, sore throat, vomiting, diarrhea, fever, 

cough, skin rash, pneumonia, and more (CDC 2025).  

Causes of Cyanobacterial Blooms (CyanoHABs) 

Cyanobacteria grow rapidly to form cyanoHABs when 

there is an increase in moisture, humidity, and 

nutrients like phosphorus and nitrogen in water 

bodies (Khanna 2021; Paerl & Otten 2013). While 

cyanoHABs are naturally occurring events, their 

frequency and prevalence in Wisconsin has been 

exacerbated by climate change, internal and external 

loading of nutrients, wetland loss, and invasive 

species.  

 

Warmer and wetter seasons are longer and more 

intense in Wisconsin due to climate change, allowing 

blooms to form rapidly throughout the humid 

summer. The warmer weather increases water 

https://www.cleanwisconsin.org/
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temperatures, which provides cyanobacteria with  

ideal conditions to grow. They can maintain their 

functions in waters that reach up 85°F, unlike algae 

that do not tolerate more extreme water 

temperatures (Paerl & Otten 2013). Warmer water 

temperatures accelerate the release of phosphorus 

from the bottom-most lake sediments because the 

heat reduces the sediment’s ability to absorb 

phosphorus, releasing it into the water to be 

absorbed by cyanobacteria, increasing cyanoHAB 

growth (Wu et al. 2014).   

 

Warmer temperatures also intensify lake 

stratification, where vertical layers of different 

temperatures (and thus densities) are more 

pronounced in the lake, preventing mixing of water in 

the lake, causing reduced oxygen levels at the bottom 

layer. When this occurs, the sediments release 

phosphorus into the water, making the nutirent 

available to cyanobacteria, fostering increased 

cyanoHAB presence (Hupfer & Lewandowski 2008; 

LaLiberte 2012; Taguchi et al. 2020; Wu et al. 2017; 

Wu et al. 2014). Internal loading of phosphorus into 

lakes has become more prevalent due to climate 

change and other human activities which alter the 

biochemical makeup of the lakes, making cyanoHABs 

more prevalent (Fay & Shi 2012). 

 

External loading of phosphorus into Wisconsin lakes 

and rivers is caused by point and nonpoint source 

pollution. Point sources of nutrients include 

wastewater treatment plants and industrial 

discharges. Nonpoint source pollution include 

nutrients that originate from farms and cropland 

(fertilizers and manure), residential lawn fertilizers, 

and septic systems.,. These nutrients are carried to 

water bodies by rain or snowmelt runoff. Nonpoint 

source pollution is the source of impairment for 82% 

of Wisconsin’s impaired rivers and streams, and 57% 

of impaired lakes, ponds, and reservoirs due to the 

difficulty of regulating these sources. (WDNR 2021; 

Skidmore et al. 2023). These excess nutrients, in 

Wisconsin lakes are what cyanobacteria use to grow 

into cyanoHABs. 

 

Wetlands are very important for the health of aquatic 

ecosystems because they filter water that passes 

through them. Wetlands reduce floods and drought 

effects, anchor shorelines, and increase biodiversity 

(Thompson & Luthin 2010). The water filtration 

processes are particularly important because they 

help capture excess nutrients and chemical pollutants 

that are delivered through runoff. They also cycle 

nutrients to the terrestrial and aquatic environments 

that need them (Thompson & Luthin 2010; Greb et al. 

2006). This process is significant for cyanobacterial 

growth because, as wetlands have decreased over 

time, their natural filtration system capacity has 

diminished. Wisconsin has lost about half of its 

original wetland acreage (WDNR 2025), contributing 

to an increase of nutrients in water bodies, which in 

turn causes an influx of cyanoHABs. 

 

Invasive species such as carp and zebra mussels also 

impact cyanobacterial growth in Wisconsin. Carp are 

bottom-feeding fish, meaning they eat aquatic plants 

that live on the sediments at the bottom of lakes and 

rivers. These aquatic plants would normally absorb 

nutrients that flow into the water, but decreasing 

aquatic plant population causes increased 

eutrophication and allows cyanobacteria to thrive 

with reduced competition (LaLiberte 2012; WDNR 

2025a). Zebra mussels are an invasive species in the 

Great Lakes region, appearing in a plethora of 

Wisconsin lakes. Zebra mussels filter-feed on 

phytoplankton but reject cyanobacteria, which 

reduces competition for cyanobacterial cells and 

allows blooms to form more frequently.  Zebra 

mussels are common in Wisconsin as they maintain 

their filtration function in warmer water 

temperatures, and they adapted to filtering water 

with high food levels (Haltiner et al. 2023; Karatayev 

et al. 2010).  

 

https://www.cleanwisconsin.org/
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Human Health Impacts of Cyanotoxins 

Exposure to water that is contaminated with 

cyanotoxins can occur through direct consumption, 

inhaling water spray during water-related recreation, 

direct skin and eye contact, and eating contaminated 

fish (EPA 2025g; CDC 2025; WDHS 2025; Lad et al. 

2021; Meyer 2024). The health outcomes from these 

exposures depend on whether exposure is chronic or 

acute, the patient’s preexisting conditions, the 

specific cyanotoxin they encounter, and the toxin 

concentration.  

Cyanobacteria can produce a variety of cyanotoxins 

depending on the species of cyanobacteria, and it is 

unknown how many cyanotoxins there are 

(Nugumanova et al. 2023). Variants of each 

cyanotoxin exist, but the most prevalent and most 

dangerous cyanotoxin in Wisconsin is Microcystin, 

which has over 200 known variants, the most 

common being Microcystin-LR (Dittman et al. 2013; 

Bláha et al. 2009; Nugumanova et al. 2023; EPA 

2025e).  

Different toxins have different health effects (Table 

1). Among the most common and best-studied toxins, 

microcystin-LR exposure primarily causes abdominal 

pain, headache, sore throat, and nausea; anatoxin-a 

causes numbness, drowsiness, incoherent speech, 

and tingling; and cylindrospermopsin causes fever, 

headache, vomiting, and bloody diarrhea (EPA 2025g). 

There is also increasing epidemiological evidence that 

cyanotoxin exposure may be connected to 

neurodegenerative diseases such as amyotrophic 

lateral sclerosis, Alzheimer’s Disease and Parkinson’s 

Disease (Sini et al. 2021, Herick et al. 2025, Morris et 

al. 2025). For example, some studies have   found that 

people living in close proximity to water bodies with 

regular cyanoHABs have increased rates of these 

diseases (Caller et al. 2009, Masseret et al. 2013, 

Torbick et al. 2014, Torbick et al. 2018.). 

 

Table 1. This table outlines the three best-studied cyanotoxins in Wisconsin, the potential health impacts, the concentration in 

drinking water that would pose danger, and the concentration in recreational water that officials use to monitor safety. The unit 

µg/L is micrograms per liter.  

Cyanotoxin 
Potential Health Impacts 

Drinking Health Advisory 

Level 

Recreational Swimming 

Advisory Level  

Microcystin 
Depending on route of 

exposure, this toxin effects 

the liver, kidney, lungs, skin, 

and gut (Lad et al. 2022) 

At-risk populations: 0.3 µg/L 

(EPA 2025b) 

 

Adults: 1.6 µg/L (EPA 2025b) 

4-8 µg/L = Beach “caution” 

(WDHS 2018) 

 

> 8 µg/L = Beach closure 

(WDHS 2018) 

Cylindrospermopsin 

Affects the liver and 

cellular/DNA functions (CDC 

2025) 

At-risk populations: 0.7 µg/L 

(EPA 2025b) 

 

Adults: 3 µg/L (EPA 2025b) 

4-8 µg/L = Beach “caution” 

(WDHS 2018) 

 

> 8 µg/L = Beach closure 

(WDHS 2018) 

Anatoxin-a Affects the brain and nerve 

functions (CDC 2025) 

Acute exposure: 30 µg/L 

(Chorus & Welker 2021) 

60 µg/L (Chorus & Welker 

2021) 

https://www.cleanwisconsin.org/
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Eating fish contaminated with cyanotoxins is another 

exposure risk. Fish can accumulate cyanotoxins in 

their tissue to varying degrees, with one study finding 

that microcystin-LR concentrations were highest in 

the gut and liver, followed by the kidneys and gonads, 

and lowest in the muscle tissue (Drobac et al. 2013). 

Different species in the same waterbody have also 

been found to have varying concentrations. For 

example, one study found that cyanotoxin 

concentrations in walleye were twice that of perch 

(Wituszynski et al. 2017). Due to this potential 

exposure, it is advised to avoid eating fish caught in 

waterbodies with active cyanoHABs (Wituszynski et 

al. 2017; Drobac et al. 2013, WDHS 2025).  

At-Risk Populations 

Those with existing skin conditions like dermatitis, 

skin infections, allergies, or cancer are more 

susceptible to dermal and internal effects of 

microcystin poisoning even at low exposures (French 

et al. 2024). These existing conditions increase the 

absorption of toxins and susceptibility to 

inflammatory damage within the skin and body due to 

the body’s reduced ability to remove the toxin 

(French et al. 2024).  

Those with pre-existing liver, gastrointestinal 

diseases, and respiratory conditions can face 

advanced effects of microcystin exposure due to the 

toxin specifically targeting these areas and their 

limited ability to respond to the toxic presence 

(French et al. 2023; Lad et al. 2022). For example, liver 

disease can potentially further advance liver cancer in 

response to high levels of microcystin exposure 

(Hernandez et al. 2023; Lad et al. 2021; Lad et al. 

2022). Pre-existing inflammatory bowel disease (IBD) 

will also increase susceptibility to microcystin toxins 

and can result in severe colitis, inflammation, and 

shortening of the colon, even in low dose exposure 

(Lad et al. 2021; Lad et al. 2022).  

Those with uncontrolled asthma can have worsening 

responses to microcystin exposure including 

respiratory stress and pneumonia (French et al. 2023). 

Those with other chronic respiratory illnesses can be 

susceptible to cyanoHABs, especially those with high 

concentrations of microcystin-LR.  

Finally, those who were using tampons while 

swimming faced worse symptoms such as those from 

toxic shock syndrome, due to the increased and 

prolonged absorption of toxins from the tampon 

materials (French et al. 2023). 

Drinking Water Contamination 

In Wisconsin, approximately two-thirds of residents, 

including all private wells, get their drinking water 

from groundwater sources (WDNR 2025c), which are 

not subject to cyanoHABs. Public water systems that 

use surface water from Lake Superior or Lake 

Michigan have intake pipes far enough offshore and 

deep enough that there is limited concern about 

cyanotoxin contamination (Cheung et al. 2013). 

However, some communities do get their drinking 

water from shallower inland lakes like Lake 

Winnebago, where there is a higher possibility of 

cyanotoxin contamination. While there are guideline 

levels for cyanotoxin exposure through drinking 

water, cyanotoxins are unregulated drinking water 

contaminants and therefore are not required to be 

removed through public drinking water systems (EPA 

2025c). In the Environmental Protection Agency’s 

(EPA) fourth monitoring of unregulated drinking 

water contaminants, all systems in Wisconsin using 

surface water as its source and serving more than 

10,000 residents were required to test for 

microcystins, anatoxin-a and cylindrospermopsin. No 

system detected any of these cyanotoxins above the 

detection level, let alone health-based reference 

levels (EPA 2025c). 

A drinking water study of Lake Winnebago found that 

drinking water treatment plants can typically filter 

microcystin-LR and other cyanotoxins relatively 

https://www.cleanwisconsin.org/
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effectively (below the 0.3 µg/L guideline). However, 

these capabilities are uncertain in extreme bloom 

events (Beversdorf et al. 2018).  

For example, Lake Erie experienced an extreme 

cyanoHAB event in August 2014 that resulted in a “No 

Drink” notice for about 400,000 people in Toledo and 

other areas in Michigan and Canada for several days 

(French et al. 2023). Microcystin-LR was the most 

prevalent toxin and concentrations reached 14 µg/L in 

the raw water at the Toledo intake site, and as high as 

2.5 µg/L in the finished drinking water, well above the 

EPA’s drinking water guidelines of 0.3 µg/L for at-risk 

populations and 1.6 µg/L for adults (Raymond 2016; 

EPA 2025b). This extreme cyanoHAB event resulted in 

at least $65 million worth of related economic losses 

throughout Toledo, where hospitals, local restaurants, 

homes, and businesses were required to flush the 

existing contaminated water from their systems and 

were provided with alternative sources in the 

meantime (Steffen et al. 2017; Bullerjahn 2016). 

Prevalence of CyanoHABs in Wisconsin 

Despite their regular occurrence, there is still a lack of 

regular monitoring of cyanoHABs and cyanotoxin 

levels due to the expensive testing and resources 

required (WDNR 2025a). However, the Wisconsin 

Department of Health Services (DHS) Harmful Algal 

Bloom Program reported that out of 253 bloom 

reports in 2024, 75% consisted of cyanobacteria 

(WDHS 2024).  

Between 2004-2006, the WDNR tested reported 

nuisance algal blooms for the presence of 

cyanobacteria and cyanotoxins. Approximately 75% of 

the blooms tested had cyanobacteria, with hotspots 

of cyanoHABs in the south-central and west-central 

regions of the state (Harrahy et al. 2005). 

Microcystins were found in about half of the samples, 

with concentrations ranging from 1.2 - 7,600 µg/L. 

Anatoxin-a was found in less than 10% of samples, 

with concentrations ranging from 0.68-1,750 µg/L, 

with 1,750 µg/L being the highest concentration of 

anatoxin-a reported in the world (Hedman et al. 

2008). Although Cylindrospermopsin-producing 

cyanobacteria were found, the toxin was not 

detected. (Hedman et al. 2008). 

Despite the rapid and overnight nature of their 

growth, cyanoHAB’s presence in a waterbody does 

not mean that cyanotoxins will be present. 

Cyanotoxins can present themselves and diminish 

very rapidly, which poses difficult circumstances for 

local officials to protect public health. The rapid 

growth of cyanobacteria populations explains the 

wide range of concentrations in this data. Multiple 

cyanotoxins can also exist in the same bloom at 

varying concentrations (Graham et al. 2010). The 

concentrations given in the studies mentioned 

frequently exceed recreational advisory limits, which 

poses a concern for the current widespread 

concentration of cyanotoxins in Wisconsin water 

bodies. 

Illness Reports in Wisconsin 

Since 2016, DHS has tracked and confirmed harmful 

algal bloom (HAB) illnesses from submitted illness 

reports. Over the nine-year period there were on 

average 11 (range: 4-25) HAB confirmed illnesses 

reported each year (out of an average of 23 reported 

illnesses per year), with 99 total HAB related illnesses 

since 2016 (WDHS 2024). Approximately half of illness 

complaints across the nine-year period were 

determined to be HAB-related (WDHS 2024). Because 

the most common symptoms were diarrhea and 

fever, the existing data may underestimate the true 

number of cyanoHAB illnesses since these symptoms 

tend to resolve themselves and never get reported 

(Chorus & Welker 2021; French et al. 2023; WDHS 

2024).  

https://www.cleanwisconsin.org/
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Beach Closures 

Since 2021, the prevalence of cyanoHABs in Wisconsin 

has been tracked through beach closures and 

advisories. On average, Wisconsin has seen about 15 

beach closures each year due to likely harmful algal 

blooms, with 2024 bringing the most beach closures 

at 27 in total (WDNR 2024). While this data does not 

always reflect the tested presence of cyanobacteria or 

cyanotoxins, it shows the growing recognition of the 

dangers associated with blooms. In other words, 

public health staff across Wisconsin can declare an 

algae advisory or closure due to confirmed algal 

toxins, or simply due to a visual observation of algae.  

 

Policy Implications & Recommendations 

CyanoHABs can impact public health across the country, but minimal federal action has been taken to prevent 

cyanoHABs or reduce their impact. Cyanotoxins are not regulated as drinking water contaminants, which means that 

local drinking water treatment plants are not required to test their water for cyanotoxin presence. However, under 

the Safe Drinking Water Act, EPA may publish Health Advisories for contaminants that are not subject to federal 

drinking water regulation (42 US Code § 300g-1(b)(1)(F)). Advisory levels exist for cyanotoxins but are not legally 

enforceable by federal standards (EPA 2025b).  

To aid in cyanotoxin health reporting, the Wisconsin State Legislature revised DHS’s communicable disease reporting 

requirements in 2018 to include “blue-green algae” (cyanobacteria) and cyanotoxin poisoning incidents (Wis. Admin 

Code Ch. DHS 145). This change requires health care providers to report suspected human cases of cyanotoxin 

poisoning to DHS for investigation. While there have been improvements to health reporting, there is still a lack of 

statewide cyanoHAB monitoring. WDNR has attempted to solve this issue by requesting funding in the 2023-2025 

and 2025-2027 state budgets, specifically asking for funding to hire more staff to oversee statewide monitoring of 

cyanobacteria/cyanotoxins (DNR 2025e; DNR 2023). Unfortunately, both requests were denied by the State 

Legislature and WDNR has been unable to independently fund a monitoring program (DNR 2025e; DNR 2023).   

Prevention of cyanoHABs by the state of Wisconsin mainly focuses on reducing the flow of nutrient-rich runoff into 

lakes (WDNR 2025a). WDNR set numerical phosphorus limits for surface waters in 2010, establishing various 

discharge limits for surface waters including rivers and streams, reservoirs and lakes, nearshores of Lake Superior 

and Michigan, and wetlands/bogs (Wis. Admin Code NR 102.06). Discharge limits to date have mainly regulated the 

amount of phosphorus that wastewater treatment plants, industrial waste generators, and food processing plants 

can release into surface waters. While this regulation has reduced the phosphorus contributions from these point 

sources, agricultural runoff continues to occur with very little regulation and enforcement. For example, biosolid 

permits between wastewater treatment plants to farmers do not account for phosphorus limits but account for 

higher nitrate limits than those needed for phosphorus. This allows for the application of biosolid fertilizers to be 

unevenly regulated, where higher amounts of phosphorus are applied before reaching the permitted nitrate limit.  

As a response to concerns about agricultural sources of phosphorus, the Wisconsin Department of Agriculture, 

Trade and Consumer Protection (WDATCP) created the Producer-Led Watershed Protection Grant program which 

aims to give farmers (producers) grants to implement conservation practices that reduce phosphorus losses like 

cover crops, no-till, alternative forages, grazing, and more on their acreage. Since 2019, the program has generated 

a 293% increase in acreage of cover crops planted in Wisconsin and a 370% increase in no-till acres (WDATCP 

https://www.cleanwisconsin.org/
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2025a). While these are important increases, only 25% of the state’s 9.6 million acres of cropland are employing no-

till practices, while even less (8%) use cover crops (USDA 2022). These figures indicate the need for further 

investment and expansion of runoff-reducing practices and programs (USDA 2022).  

Dane County has implemented numerous programs aimed at reducing phosphorus contributions to the Yahara 

Chain of Lakes, including a phosphorus adaptive management reduction plan and a legacy sediment removal project. 

Yahara Watershed Improvement Network (Yahara WINS) was developed by the Madison Metropolitan Sewerage 

District (MMSD) in collaboration with multiple entities in the Yahara Lakes watershed including wastewater 

treatment plants, farmers, and nearby towns, cities, and villages that contribute to phosphorus pollution. They 

collaborate on a shared timeline to reduce their production and have reduced 457,158 pounds of phosphorus since 

2017, meeting 68% of their yearly reduction goals (Yahara WINS 2025).  

In 2014, the Dane County Land and Water Resources Department and WDNR identified centuries-old phosphorus 

concentrations in the stream sediments of Dorn Creek, which leads to Lake Mendota (DCRWLD 2025). They 

determined that if the sediment remained, it would take about 100 years for the nutrients to be fully released 

(DCRWLD 2025). The prevalence of cyanoHABs in Lake Mendota and throughout the Yahara watershed resulted in a 

hydraulic dredging and prairie restoration project to remove the phosphorus laden sediments from the bottom layer 

of various creeks that feed into the watershed.  

Addressing cyanoHABs in Wisconsin will require a multi-faceted approach, with policy implementation and revision 

at all levels developed in a collaborative effort. A combination of voluntary, incentive-based and regulatory actions 

will be needed, and policy recommendations include:

• Federal designation of cyanotoxins as drinking water contaminants with establishment of concentration 

limits for prominent cyanotoxins. 

• Allocate funding to the DNR for the establishment of a statewide cyanobacteria/cyanotoxins monitoring 

program. 

• Expand and increase funding for WDATCP’s Producer-Led Watershed Program, including project evaluation 

to increase durability and longevity of runoff reducing practices by farm participants.  

• Fully enforce watershed Total Maximum Daily Loads (TMDLs) for phosphorus and prioritize high economic 

value and/or environmentally sensitive watersheds (i.e. waterbodies that serve as a public drinking water 

source or popular recreation area for tourism, etc.). Enforcing TMDLs will require WDNR rulemaking to:  

o Require counties within that watershed to align their nutrient management plans with updated 

TMDLs. Include wastewater treatment plants and nonpoint polluters like dairy and agriculture farms 

and stormwater infrastructure.  

o Increase funding for routine monitoring and testing of cyanotoxins. 

o Incentivize municipalities in priority watersheds to reduce road salt application. 

o Implement producer privacy waivers to allow local conservation departments to access data from 

local farms while maintaining their privacy. 

https://www.cleanwisconsin.org/
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• Require local municipalities to report beach closures/advisories to WDNR’s beach database for a centralized 

source of waterbody health status.  

• Revise WDNR’s biosolid application regulations to include phosphorus-based application limits (current 

regulations allow biosolids to be applied up to the nitrogen limit of the crop) and enforce via WPDES 

permits. 

• Expand statewide education to homeowners to encourage nonpoint source pollution friendly lawn care and 

management, and provide more resources for waterfront homeowners, those who live in a priority 

watershed, or any Wisconsinite. 

• Expand informative signage at beaches and waterfronts to help identify cyanoHABs compared to other algal 

blooms. 

  

https://www.cleanwisconsin.org/


 
WWW.CLEANWISCONSIN.ORG                                                                 RESEARCH BRIEF OCTOBER 2025 

9 
 

References 
• Beversdorf, L. et al. 2018. Analysis of cyanobacterial metabolites in surface and raw drinking waters reveals more than 

microcystin. Water Research 140: 280-290.  

• Bláha, L. et al. 2009. Toxins produced in cyanobacterial water blooms – toxicity and risks. Interdisciplinary Toxicology 2: 36-
41.  

• Bullerjahn, G. et al. 2016. Global solutions to regional problems: Collecting global expertise to address the problem of 
harmful cyanobacterial blooms. A Lake Erie case study. Harmful Algae 54: 223-238.  

• Caller, TA et al. 2009. A cluster of amyotrophic lateral scleroisis in New Hampshire: a possible role for toxic cyanobacteria 
blooms. Amyotrophic Lateral Sclerosis 10 Suppl. 2: 101-108 

• Chang, J. et al. 2014. Ozonation degradation of microcystin-LR in aqueous solution: Intermediates, byproducts and 
pathways. Water Research 63: 52-61.   

• Cheung, M. et al. 2013. Toxin-producing cyanobacteria in freshwater: A review of the problems, impact on drinking water 
safety, and efforts for protecting public health. Journal of Microbiology 51: 1-10.  

• Chorus, I. & Welker, M. 2021. Toxic cyanobacteria in water: A guide to their public health consequences, monitoring, and 
management. World Health Organization. https://library.oapen.org/handle/20.500.12657/47047  

• Dane County Land & Water Resources Department (DCLWRD). 2025. Legacy sediment removal. County of Dane. 
https://lwrd.danecounty.gov/CurrentProjects/Detail/Legacy-Sediment-Remova.  

• Dittman, E. et al. 2013. Cyanobacterial toxins: Biosynthetic routes and evolutionary roots. FEMS Microbiology Reviews 37: 
23–43.  

• Drobac, D. et al. 2013. Human exposure to cyanotoxins and their effects on health. Archives of Industrial Hygiene and 
Toxicology 64:305-316.  

• Fay, L. & Shi, X. 2012. Environmental impacts of chemicals for snow and ice control: State of the knowledge. Water Air Soil 
Pollution 223:2751–2770.  

• French, B. et al. 2023. A case series of potential pediatric cyanotoxin exposures associated with harmful algal blooms in 
northwest Ohio. Infectious Disease Reports 15: 726-734.  

• French B. et al. 2024. Dermal exposure to harmful algal bloom toxin microcystin-LR induces inflammation and disruption of 
epithelial differentiation in vitro and in vivo. Journal of Investigative Medicine 72: NP89-NP90.  

• Graham, J. et al. 2010. Cyanotoxin mixtures and taste-and-odor compounds in cyanobacterial blooms from the midwestern 
United States. Environmental Science & Technology. Vol 44: 7361-7368.  

• Greb, S. et al. 2006. Evolution and importance of wetlands in earth history. Geological Society of America. Special Paper 
399. 

• Haltiner, L. et al. 2023. Life in a changing environment: Dreissenids’ feeding response to different temperatures. 
Hydrobiologia 850:4879–4890.  

• Harrahy, E. et al. 2005. Cyanobacteria in Wisconsin: Results of a multi-year statewide monitoring program. Wisconsin 
Department of Natural Resources. https://dnr.wisconsin.gov/sites/default/files/topic/Lakes/BGAReportOct2005.pdf  

• Hedman, C. et al. 2008. New measurements of cyanobacterial toxins in natural waters using high performance liquid 
chromatography coupled to tandem mass spectrometry. Journal of Environmental Quality 37: 1817-1824. 

• Hedrick E et al. 2024. Microcystin: from blooms to brain toxicity. Journal of Cellular Signaling 6: 29-38 

• Hernandez, B. et al. 2023. Cyanotoxin exposure and hepatocellular carcinoma. Toxicology 487: 153470. 

• Hitzfeld, B. et al. 2000. Cyanobacterial toxins: Removal during drinking water treatment, and human risk assessment. 
Environmental Health Perspectives Vol 108: 113-122.  

• Hupfer, M. & Lewandowski, J. 2008. Oxygen controls the phosphorus release from lake sediments – a long-lasting paradigm 
in limnology. International Review of Hydrobiology 93: 415–432.  

• Illinois Environmental Protection Agency. 1997. Lake stratification and mixing. Northeastern Illinois Planning Commission. 
https://epa.illinois.gov/content/dam/soi/en/web/epa/documents/water/conservation/lake-notes/lake-stratification.pdf  

• James, W. 2016. Internal P loading: A persistent management problem in lake recovery. NALMS Lakeline. 
https://www.nalms.org/wp-content/uploads/2017/01/36-1-3.pdf  

• Karatayev, A. et al. 2010. Differences in growth and survivorship of zebra and quagga mussels: Size matters. Hydrobiologia 
668: 183-194.  

• Kimambo, O. 2019. The occurrence of cyanobacteria blooms in freshwater ecosystems and their link with hydro-
meteorological and environmental variations in Tanzania. Heliyon 5: e01312.  

https://www.cleanwisconsin.org/
https://library.oapen.org/handle/20.500.12657/47047
https://lwrd.danecounty.gov/CurrentProjects/Detail/Legacy-Sediment-Removal#:~:text=In%20order%20to%20reduce%20phosphorus,streambeds%20within%20the%20Yahara%20watershed
https://dnr.wisconsin.gov/sites/default/files/topic/Lakes/BGAReportOct2005.pdf
https://epa.illinois.gov/content/dam/soi/en/web/epa/documents/water/conservation/lake-notes/lake-stratification.pdf
https://www.nalms.org/wp-content/uploads/2017/01/36-1-3.pdf


 
WWW.CLEANWISCONSIN.ORG                                                                 RESEARCH BRIEF OCTOBER 2025 

10 
 

• Keading, D. 2024. More people reporting harmful blooms, related illnesses on Wisconsin lakes. Wisconsin Public Radio. 
https://www.wpr.org/news/more-people-reporting-harmful-blooms-related-illnesses-on-wisconsin-lakes  

• Kelling, K. et al. 2022. Management options for farms with high soil test phosphorus levels. Nutrient and Pest Management 
Program, University of Wisconsin-Madison. https://ipcm.wisc.edu/wp-content/uploads/sites/54/2022/11/PMngmtOpt.pdf  

• Khanna, K. 2021. Cyanobacteria blankets of doom: Causes and effects of toxic blooms. American society for microbiology. 
https://asm.org/articles/2021/september/cyanobacteria-blankets-of-doom-causes-and-effects  

• Khatib-Shahidi, B. et al. 2023. Characterization of human colon tissue for harmful algal bloom exposure in cancer and non-
cancer patients. Translation Journal of Medical Sciences 11(3). Available from : 
https://openjournals.utoledo.edu/index.php/translation/article/view/949 

• Konopacky, J. 2017. Battling the (algae) bloom: Watershed policies and plans in Wisconsin. Boston College Environmental 
Affairs Law Review. https://lira.bc.edu/work/sc/2b112a66-780b-4b17-9dc4-849795f137d3  

• Lad, A. et al. 2021. The harmful algal bloom toxin microcystin-LR induces an antibody response: Implications for monitoring 
exposure. The University of Toledo. 
https://etd.ohiolink.edu/acprod/odb_etd/ws/send_file/send?accession=mco1639909474423844&disposition=inline#page=
182 

• Lad, A. et al. 2022. As we drink and breathe: Adverse health effects of microcystins and other harmful algal bloom toxins in 
the liver, gut, lungs and beyond. Life 12:418. https://pmc.ncbi.nlm.nih.gov/articles/PMC8950847/#sec4-life-12-00418  

• LaLiberte, G. 2012. Algal blooms in Wisconsin. Wisconsin Academy of Sciences, Arts, and Letters.  
https://www.wisconsinacademy.org/magazine/algal-blooms-wisconsin 

• LaLiberte, G. & Koch, A. 2020. Harmful cyanobacterial blooms: An emerging public health issue in Wisconsin’s waters. 
Wisconsin Department of Natural Resources. https://www3.uwsp.edu/cnr-
ap/UWEXLakes/Documents/programs/convention/2020/Fri-session5/LaLiberte_LakeandRiverScience_Cyanobacteria-
1_2020.pdf 

• Lathrop, R. et al. 2013. Carp removal to increase water clarity in shallow eutrophic Lake Wingra. LakeLine. 
https://www.nalms.org/wp-content/uploads/2018/09/33-3-8.pdf  

• Lee, J. 2013. Ensuring safe drinking water in Lake Erie: Quantifying extreme weather impacts on cyanobacteria and 
disinfection by-products. EPA STAR Extreme Events Research Forum. Ensuring Safe Drinking Water in Lake Erie: Quantifying 
Extreme Weather Impacts on Cyanobacteria and Disinfection By-products | US EPA ARCHIVE DOCUMENT  

• Lindsey, R. & Scott, M. 2010. What are phytoplankton? NASA Earth Observatory.  
https://earthobservatory.nasa.gov/features/Phytoplankton  

• Masseret, E et al. 2013. Dietary BMAA exposure in an amyotrophic lateral sclerosis cluster from southern France. PLoS One 
8: e83406 

• Mesalk, T. 2024. Invasive carp detected in the lower Chippewa and lower black rivers. Wisconsin Department of Natural 
Resources. https://dnr.wisconsin.gov/newsroom/release/100086  

• Miller, T. et al. 2017. Cyanobacterial toxins of the Laurentian great lakes, their toxicological effects, and numerical limits in 
drinking water. Marine Drugs 15, 160.  

• Minnesota Department of Health (MNDH). 2025. Benefits of eating fish and serving sizes. State of Minnesota. 
https://www.health.state.mn.us/communities/environment/fish/guidance/eatingfish.html  

• Morris, ZJ et al. 2025. Airborne cyanobacterial toxins and their links to neurodegenerative diseases. Molecules 30: 2320. 

• Nave, C. 2017. Cyanobacteria. Georgia State University. http://hyperphysics.phy-astr.gsu.edu/hbase/Biology/cyanobac.html  

• Nugumanova, G. et al. 2023. Freshwater cyanobacterial toxins, cyanopeptides and neurodegenerative diseases. Toxins 
15:233.  

• Osmond, D. et al. 2019. Increasing the effectiveness and adoption of agricultural phosphorus management strategies to 
minimize water quality impairment. Journal of Environmental Quality 48:1204–1217. 

• Paerl, H. & Otten, T. 2013. Harmful cyanobacterial blooms: Causes, consequences, and controls. Microbial Ecology 65: 995-
1010. 

• Papadimitriou, T. et al. 2012. Assessment of microcystin distribution and biomagnification in tissues of aquatic food web 
compartments from a shallow lake and evaluation of potential risks to public health. Ecotoxicology 21: 1155-1166. 

• Paselk, R. 2002. Precambrian. Cal Poly Humboldt NHM. https://natmus.humboldt.edu/exhibits/life-through-time/visual-
timeline/precambrian  

• Raymond, H. 2016. Ohio EPA’s experience with harmful algal blooms at public water systems. Ohio Environmental 
Protectional Agency.  

https://www.cleanwisconsin.org/
https://www.wpr.org/news/more-people-reporting-harmful-blooms-related-illnesses-on-wisconsin-lakes
https://ipcm.wisc.edu/wp-content/uploads/sites/54/2022/11/PMngmtOpt.pdf
https://asm.org/articles/2021/september/cyanobacteria-blankets-of-doom-causes-and-effects
https://lira.bc.edu/work/sc/2b112a66-780b-4b17-9dc4-849795f137d3
https://etd.ohiolink.edu/acprod/odb_etd/ws/send_file/send?accession=mco1639909474423844&disposition=inline#page=182
https://etd.ohiolink.edu/acprod/odb_etd/ws/send_file/send?accession=mco1639909474423844&disposition=inline#page=182
https://pmc.ncbi.nlm.nih.gov/articles/PMC8950847/#sec4-life-12-00418
https://www.wisconsinacademy.org/magazine/algal-blooms-wisconsin
https://www3.uwsp.edu/cnr-ap/UWEXLakes/Documents/programs/convention/2020/Fri-session5/LaLiberte_LakeandRiverScience_Cyanobacteria-1_2020.pdf
https://www3.uwsp.edu/cnr-ap/UWEXLakes/Documents/programs/convention/2020/Fri-session5/LaLiberte_LakeandRiverScience_Cyanobacteria-1_2020.pdf
https://www3.uwsp.edu/cnr-ap/UWEXLakes/Documents/programs/convention/2020/Fri-session5/LaLiberte_LakeandRiverScience_Cyanobacteria-1_2020.pdf
https://www.nalms.org/wp-content/uploads/2018/09/33-3-8.pdf
https://archive.epa.gov/ncer/events/calendar/archive/web/pdf/lee.pdf
https://archive.epa.gov/ncer/events/calendar/archive/web/pdf/lee.pdf
https://earthobservatory.nasa.gov/features/Phytoplankton
https://dnr.wisconsin.gov/newsroom/release/100086
https://www.health.state.mn.us/communities/environment/fish/guidance/eatingfish.html
http://hyperphysics.phy-astr.gsu.edu/hbase/Biology/cyanobac.html
https://natmus.humboldt.edu/exhibits/life-through-time/visual-timeline/precambrian
https://natmus.humboldt.edu/exhibits/life-through-time/visual-timeline/precambrian


 
WWW.CLEANWISCONSIN.ORG                                                                 RESEARCH BRIEF OCTOBER 2025 

11 
 

• Reenstra, W. 2006. Marine toxin attack. Chapter 134 in: Ciottone, GR et al., eds. Disaster Medicine, Mosby 2006.   

• Sayer, M. et al. 1993. Freshwater acidification: Effects on the early life stages of fish. Reviews in Fish Biology and Fisheries 3: 
95–132.  

• Sini, P. et al. 2021. Cyanobacteria, cyanotoxins, and neurodegenerative diseases: dangerous liaisons. International Journal 
of Molecular Sciences 22: 8726. 

• Skidmore, M. et al. 2023. Effectiveness of local regulations on nonpoint source pollution: Evidence from Wisconsin dairy 
farms. American Journal of Agricultural Economics 105: 1333-1364  

• Steffen, M. et al. 2017. Ecophysiological examination of the Lake Erie Microcystis bloom in 2014: Linkages between biology 
and the water supply shutdown of Toledo, OH. Environmental Science & Technology 51: 6745−6755.  

• Taguchi, V. et al. 2020. Internal loading in stormwater ponds as a phosphorus source to downstream waters. Limnology and 
Oceanography Letters 5: 322-330. 

• Thompson, A. & Luthin, C. 2010. Wetland restoration handbook for Wisconsin landowners. Wisconsin Department of 
Natural Resources. Wetland Restoration Handbook for Wisconsin landowners | | Wisconsin DNR  

• Torbick N et al. 2014. Mapping amyotrophic lateral sclerosis lake risk factors across northern New England. International 
Journal of Health Geography 13: 1 

• Torbick N. et al. 2018. Assessing cyanobacterial harmful algal blooms as risk factors for amyotrophic lateral sclerosis. 
Neurotoxicity Research 33: 199-212. 

• United States Centers for Disease Control and Prevention. 2025. Clinical signs and symptoms caused by freshwater harmful 
algal blooms. U.S. Centers for Disease Control and Prevention. https://www.cdc.gov/harmful-algal-blooms/hcp/clinical-
signs/symptoms-freshwater-harmful-algal-blooms.html 

• United States Centers for Disease Control and Prevention. 2023. Harmful algal blooms threaten our health, environment, 
and economy. U.S. Centers for Disease Control and Prevention. https://www.cdc.gov/harmful-algal-
blooms/media/pdfs/Algal-Bloom-Brief-508.pdf 

• United States Department of Agriculture. 2022. Census of agriculture. USDA National Agriculture Statistics Service. 
https://www.nass.usda.gov/Publications/AgCensus/2022/Full_Report/Volume_1,_Chapter_1_State_Level/Wisconsin/st55_
1_007_008.pdf 

• United States Environmental Protection Agency. 2024. Basic information about nonpoint source (NPS) pollution. United 
States Government. https://www.epa.gov/nps/basic-information-about-nonpoint-source-nps-pollution  

• United States Environmental Protection Agency. 2025a. Basic information about sewage sludge and biosolids. United States 
Government. https://www.epa.gov/biosolids/basic-information-about-sewage-sludge-and-biosolids 

• United States Environmental Protection Agency. 2025b. EPA drinking water health advisories for cyanotoxins. United States 
Government. https://www.epa.gov/habs/epa-drinking-water-health-advisories-cyanotoxins  

• United States Environmental Protection Agency. 2025c. Fourth Unregulated Contaminant Monitoring Rule. 
https://www.epa.gov/dwucmr/fourth-unregulated-contaminant-monitoring-rule 

• United States Environmental Protection Agency. 2025d. Indicators: Acidification. United States Government. 
https://www.epa.gov/national-aquatic-resource-surveys/indicators-acidification  

• United States Environmental Protection Agency. 2025e. Learn about harmful algae, cyanobacteria, and cyanotoxins. United 
States Government. https://www.epa.gov/habs/learn-about-harmful-algae-cyanobacteria-and-cyanotoxins 

• United States Environmental Protection Agency. 2025f. Overview of Total Maximum Daily Loads (TMDLs). United States 
Government. https://www.epa.gov/tmdl/overview-total-maximum-daily-loads-tmdls  

• United States Environmental Protection Agency. 2025g. What are the effects of HABs. United States Government. 
https://www.epa.gov/habs/what-are-effects-habs#ecosystem  

• Wang, H. et al. 2007. Discriminating and assessing absorption and biodegradation removal mechanisms during granular 
activated carbon filtration of microcystin toxins. Water Research 41: 4262-4270.  

• Washington, R. 2024. Toxic blue-green algae is showing up more frequently on Lake Superior. Wisconsin Public Radio. 
https://www.wpr.org/news/toxic-blue-green-algae-is-showing-up-more-frequently-on-lake-superior 

• Washington State Department of Health. 2025. Fish meal serving size. Fish Advisories Program. 
https://doh.wa.gov/community-and-environment/food/fish/meal-size.  

• Westrick, J. et al. 2010. A review of cyanobacteria and cyanotoxins removal/inactivation in drinking water treatment. 
Analytical and bioanalytical chemistry 397: 1705-1714 

• Wisconsin Department of Agriculture, Trade and Consumer Protection (WDATCP). 2025a. Producer-led conservation 
progress. State of Wisconsin. https://datcp.wi.gov/Pages/Programs_Services/ProducerLedTrackingProject.aspx  

https://www.cleanwisconsin.org/
https://dnr.wisconsin.gov/topic/Wetlands/handbook.html
https://www.cdc.gov/harmful-algal-blooms/hcp/clinical-signs/symptoms-freshwater-harmful-algal-blooms.html
https://www.cdc.gov/harmful-algal-blooms/hcp/clinical-signs/symptoms-freshwater-harmful-algal-blooms.html
https://www.cdc.gov/harmful-algal-blooms/media/pdfs/Algal-Bloom-Brief-508.pdf
https://www.cdc.gov/harmful-algal-blooms/media/pdfs/Algal-Bloom-Brief-508.pdf
https://www.nass.usda.gov/Publications/AgCensus/2022/Full_Report/Volume_1,_Chapter_1_State_Level/Wisconsin/st55_1_007_008.pdf
https://www.nass.usda.gov/Publications/AgCensus/2022/Full_Report/Volume_1,_Chapter_1_State_Level/Wisconsin/st55_1_007_008.pdf
https://www.epa.gov/nps/basic-information-about-nonpoint-source-nps-pollution
https://www.epa.gov/biosolids/basic-information-about-sewage-sludge-and-biosolids
https://www.epa.gov/habs/epa-drinking-water-health-advisories-cyanotoxins
https://www.epa.gov/dwucmr/fourth-unregulated-contaminant-monitoring-rule
https://www.epa.gov/national-aquatic-resource-surveys/indicators-acidification
https://www.epa.gov/habs/learn-about-harmful-algae-cyanobacteria-and-cyanotoxins
https://www.epa.gov/tmdl/overview-total-maximum-daily-loads-tmdls
https://www.epa.gov/habs/what-are-effects-habs#ecosystem
https://www.wpr.org/news/toxic-blue-green-algae-is-showing-up-more-frequently-on-lake-superior
https://doh.wa.gov/community-and-environment/food/fish/meal-size#:~:text=How%20big%20is%20one%20serving,pound%20difference%20in%20body%20weight
https://datcp.wi.gov/Pages/Programs_Services/ProducerLedTrackingProject.aspx


 
WWW.CLEANWISCONSIN.ORG                                                                 RESEARCH BRIEF OCTOBER 2025 

12 
 

• Wisconsin Department of Health Services. 2018. Blue-green algae (cyanobacteria) and cyanotoxin poisoning. State of 
Wisconsin. https://www.dhs.wisconsin.gov/publications/p02198.pdf  

• Wisconsin Department of Health Services. 2024. The 2024 harmful algal bloom (HAB) season in review. Harmful Algal Bloom 
Program Newsletter. https://content.govdelivery.com/accounts/WIDHS/bulletins/3c1e718  

• Wisconsin Department of Health Services. 2025. Algae: Cyanobacterial harmful algae blooms. State of Wisconsin. 
https://www.dhs.wisconsin.gov/algae/index.htm  

• Wisconsin Department of Natural Resources. 2023. 2023-2025 biennial budget. State of Wisconsin. 

https://docs.legis.wisconsin.gov  

• Wisconsin Department of Natural Resources. 2024. Beach Reports. State of Wisconsin. 

https://apps.dnr.wi.gov/beachhealth/Default.aspx 

• Wisconsin Department of Natural Resources. 2025a. Blue-green algae. State of Wisconsin. 
https://dnr.wisconsin.gov/topic/lakes/bluegreenalgae  

• Wisconsin Department of Natural Resources. 2025b. Eating your catch – Making healthy choices. State of Wisconsin. 
https://dnr.wisconsin.gov/topic/Fishing/consumption 

• Wisconsin Department of Natural Resources. 2025c. Groundwater quality. State of Wisconsin. 
https://dnr.wisconsin.gov/topic/Groundwater  

• Wisconsin Department of Natural Resources. 2025d. Wisconsin wetlands: Acreage facts. State of Wisconsin. 
https://dnr.wisconsin.gov/topic/Wetlands/acreagefacts.html  

• Wisconsin Department of Natural Resources. 2025e. 2025-2027 biennial budget. State of Wisconsin. 

https://docs.legis.wisconsin.gov 

• Wituszynski, D. et al. 2017. Microcystin in Lake Erie fish: Risk to human health and relationship to cyanobacterial blooms. 
Elsevier.   

• Wu, Y. et al. 2014. Phosphorus release from lake sediments: Effects of pH, temperature, and dissolved oxygen. Korean 
Society of Civil Engineers.  

• Wu, Z. et al. 2017. Internal cycling, not external loading, decides the nutrient limitation in eutrophic lake: A dynamic model 
with temporal Bayesian hierarchical inference. Water Research 116: 231e240.  

• Yahara WINS. 2025. Yahara WINS annual reports. Madison Metropolitan Sewerage District. 
https://yaharawins.org/resources/annual-reports/  

• Zimnicki, T. 2022. Western Lake Erie basin drinking water systems: Harmful algal bloom cost of intervention. Alliance for the 
Great Lakes. Microsoft Word - FINAL COI Report 051622.docx  

• Zhang, W. 2022. The impact of cyanobacteria blooms on the aquatic environment and human health. Toxins: 14: 658.  

 

 

Additional Resources 
Centers for Disease Control and Prevention:  Harmful Algal Blooms and Your Health 

National Institute of Environmental Health Sciences: Algal Blooms 

United States National Office for Harmful Algal Blooms: Harmful Algae 

Wisconsin Department of Natural Resources: Blue Green Algae 

Wisconsin Department of Natural Resources: Beach Closings and Advisories Map 

Wisconsin Department of Health Services: Cyanobacterial Harmful Algal Blooms 

Wisconsin Department of Health Services: Health Concerns Related to Cyanobacterial Harmful Algal Blooms 

Report Harmful Algal Bloom: Department of Health Services or Department of Natural Resources 

https://www.cleanwisconsin.org/
https://www.dhs.wisconsin.gov/publications/p02198.pdf
https://content.govdelivery.com/accounts/WIDHS/bulletins/3c1e718
https://www.dhs.wisconsin.gov/algae/index.htm
https://docs.legis.wisconsin.gov/misc/lfb/budget/2023_25_biennial_budget/500_summary_of_governor_s_budget_recommendations_march_2023_by_agency/natural_resources.pdf
https://apps.dnr.wi.gov/beachhealth/Default.aspx
https://dnr.wisconsin.gov/topic/lakes/bluegreenalgae
https://dnr.wisconsin.gov/topic/Fishing/consumption
https://dnr.wisconsin.gov/topic/Groundwater
https://dnr.wisconsin.gov/topic/Wetlands/acreagefacts.html
https://docs.legis.wisconsin.gov/misc/lfb/budget/2025_27_biennial_budget/500_summary_of_governor_s_budget_recommendations_march_2025_by_agency/natural_resources.pdf
https://yaharawins.org/resources/annual-reports/
https://greatlakes.org/wp-content/uploads/2022/05/FINAL-COI-Report-051622.pdf
https://www.cdc.gov/harmful-algal-blooms/about/index.html
https://www.niehs.nih.gov/health/topics/agents/algal-blooms
https://hab.whoi.edu/
https://dnr.wisconsin.gov/topic/lakes/bluegreenalgae
https://apps.dnr.wi.gov/beachhealth/healthmap.aspx
https://www.dhs.wisconsin.gov/algae/index.htm
https://www.dhs.wisconsin.gov/algae/healthconcerns.htm
https://survey.alchemer.com/s3/3649314/Harmful-Algae-Bloom-HAB-Illness-or-Sighting-Survey
https://dnr.wisconsin.gov/topic/lakes/bluegreenalgae

	Introduction
	Causes of Cyanobacterial Blooms (CyanoHABs)
	Human Health Impacts of Cyanotoxins

