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Introduction 
Certain types of algae blooms can produce toxins that can be harmful to humans and animals. The Colorado 
Department of Public Health and Environment (CDPHE) designed this toolkit to assist recreational water managers in 
assessing their water bodies for potential health impacts of toxic algae. 

This algae bloom risk-management toolkit is not a standard or regulation, nor does it create new legal obligations. The 
toolkit was created as a supplement to the US Environmental Protection Agency (EPA)’s revised recommended 
recreational guidelines for 2019 (US EPA, 2019). The toolkit is advisory in nature, informational in content, and 
contains specific response steps intended to assist in the management of recreational waters to protect public health. 

What is algae and how does it become harmful? 
Blue-green algae (also known as cyanobacteria) is photosynthetic bacteria that is common and natural to waters found 
in all states, including Colorado. When water temperatures are warmer (commonly 20-25°C or 68-77°F) and extra 
nutrients are present most commonly in sunny yet still waters, these algae can multiply to form algal blooms. Some of 
the algae can start producing toxic compounds called cyanotoxins. Although less common, cyanotoxins may be 
produced in waters at high elevations and in moving waters, including creeks. Some examples of cyanotoxins include 
microcystins and cylindrospermopsin. Blooms with measurable levels of cyanotoxins are termed toxic algae but the 
media or public may reference them as harmful algal blooms or blue-green algae (toxic or not). The EPA will refer to 
them as cyanoHABs. When these toxins from algae are detected above the toxin advisory values, most commonly during 
the spring, summer, and fall, harm to humans and animals may occur.  

How are you exposed to toxic algae in recreational waters?  
Recreational exposure can occur through incidental ingestion of water containing toxins during activities such as 
swimming, wading, surfing, jet skiing, and waterskiing. Young children and dogs are at high risk because they are most 
likely to accidentally (or intentionally) drink the water. Exposure may also occur through other routes such as 
inhalation or dermal exposures or by consuming fish from cyanotoxin-contaminated waters that is not properly cleaned 
and gutted. Cyanotoxins become aerosolized during activities such as jet skiing and water skiing which can potentially 
be inhaled during those activities. Less information is currently available about these potential exposure pathways (US 
EPA, 2019).  

What are the health effects that you or your pets may experience when exposed to toxic algae? 
General health effects caused by exposure to toxic algae vary according to the type of toxin, the level of exposure, and 
the type of exposure (dermal, inhalation, and incidental ingestion).  

Human symptoms include:  

• skin irritation • stomach cramps • rashes • kidney / liver damage 

• fever • sore throat • headaches • muscle / joint pain 

• diarrhea • neurotoxic effects • hives • nausea / vomiting 

• increased asthma symptoms 

• allergic reactions such as rhinitis (stuffy / runny nose) 

Animals, especially dogs, may experience poisoning. Symptoms of pet poisoning include swelling of mouth, ear, or 
udder, vomiting, seizures, rashes, disorientation, staggering, inactivity, etc and in extreme cases, sudden collapse and 
death (US EPA, 2019).  

According to the US EPA, there is inadequate evidence at this time to determine whether these toxins from algae cause 
cancer in humans or pets.  

How do you identify toxic algae? 
Toxic algae can resemble thick pea soup or spilled paint on the water’s surface. It can create a thick mat of foam along 
the shoreline that is white or gray. Toxic algae is generally green or turquoise in color although it can be red or gold. It 
can be made of small specks floating on or just beneath the surface of the water. Toxic algae is typically not stringy or 
mustard yellow in color (the latter is probably pollen). Several images of different toxic algal blooms occurring in 
Colorado are shown in the “Images of toxic algae” section below. 

https://www.epa.gov/sites/production/files/2019-05/documents/hh-rec-criteria-habs-document-2019.pdf
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How can you prevent toxic algae? 
As mentioned previously, the formation of algal blooms are associated with warm weather and extra nutrients present 
in a water body. To minimize an excess of nutrients, it’s important to educate the public, businesses, and municipal 
operations about limiting the amount of fertilizer used in landscaping and to always pick up animal waste. Advanced 
wastewater treatment is another preventative measurement (www.epa.gov/cyanohabs/preventative-measures-
cyanobacterial-habs-surface-water). These measures don’t guarantee the removal of toxic algae once it is present nor 
does the state have the resources to try these measures.   

Images of toxic algae (harmful algal blooms) 

 

http://www.epa.gov/cyanohabs/preventative-measures-cyanobacterial-habs-surface-water
http://www.epa.gov/cyanohabs/preventative-measures-cyanobacterial-habs-surface-water
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Risk management actions to protect public health 
This section recommends what actions to take when assessing for the presence of toxic algae and managing a toxic 
algae bloom (if present). These risk management actions described below were adapted from the US EPA’s revised 
recommended recreational guidelines (US EPA, 2019). Please note that the US EPA and CDPHE do not regularly monitor 
recreational waters for toxic algae. 

Two types of tests are described in the flow chart: field tests (jar test, stick test, microscopic examination, or field 
identification) and quantitative tests (test strips or laboratory analysis). More information about these two categories 
of tests, including instructions, reference guides, and how to order a quantitative test are provided in the “Testing 
information” section of this document.  

ALL results from initial or follow-up testing (visual test, jar test, stick test, test strips, laboratory analysis, etc) (above 
or below the toxin advisory level) may be reported here: https://bit.ly/3g110Ab  

 

 

https://bit.ly/3g110Ab
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Toxin advisory levels for toxic algae (harmful algal blooms) 
To determine if toxin advisory levels have been exceeded, quantitative tests are needed and results should be 
compared to the values in the table below. Test strips are a useful tool, but they aren’t as accurate, nor do they test 
for all toxins like lab tests do. Refer to “Testing information” section for more information.  

 

Risk management definitions 
A Toxic Algae Caution (post “CAUTION” sign) exists when potentially toxic algae are visible and no routine field or 
laboratory monitoring is occurring, when laboratory test results are pending, or when quantitative tests (test strips or 
laboratory analysis) demonstrate toxins are present but below the toxin advisory level.  

A No Contact Advisory (post “DANGER” sign) exists when any of the following are true: 

1. Microcystin or saxitoxin levels are greater than 8 µg/L. 
2. Cylindrospermopsin or anatoxin levels are greater than 15 µg/L. 
3. A confirmed report by a medical provider of a human illness or animal death associated with a visible algal 

bloom has been reported for a specific water body. 

Signage 
To ensure public safety, CDPHE recommends maintaining signage until the toxin level is no longer measurable and 
consistently below the advisory level (refer to “Risk management action…” in this guidance for details) or as long as a 
bloom is present. Signage should be posted in an area(s) most commonly accessed by the public including, but not 
limited to, the following:  

• swim beaches 

• access points for recreational activities including docks, boat launch areas, etc. 

• areas where children may wade 

Signage is currently available electronically (http://bit.ly/HABSigns) for two levels of concern in English and Spanish 
(see below). If printing from the electronic file, CDPHE recommends signage is at least 18” wide x 24” tall and printed 
in color so they are obvious to the public and easy to read. Metal signs may also be available and details are also 
described below.  

Two Levels of Concern:  

1. Caution: Toxic Algae May Be Present 

2. Danger: Area is Closed to Full-Body Contact, Toxic Algae is Present 

Danger: Lake is Closed to Full-Body Contact, Toxic Algae is Present 

Two versions of the “Danger” sign are available for posting: one for a specific area or one for an entire lake. If just a 
portion of a large water body is tested and results are above the toxin advisory levels, the “Danger” sign stating “Area 
is Closed” should be posted. If test results are above the toxin advisory levels and visual monitoring indicate several 
areas of a water body, the “Danger” sign stating “Lake is Closed” should be posted. 

These signs are also available for the following eight languages upon request: Amharic, Arabic, Burmese, Chinese, 
French, Russian, Somali, and Vietnamese.  

Additionally, CDPHE may be able to print metal signs attached to metal posts upon request in your preferred 
language(s). Please send your request(s) to cdphe_toxcall@state.co.us.  

Advisory value (µg/L) Microcystin Cylindrospermopsin Anatoxin Saxitoxin 

No Contact Advisory 

(post “DANGER” signage) 
8 15 15 8 

http://bit.ly/HABSigns
mailto:cdphe_toxcall@state.co.us
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Technical documentation 
Background 
Given that toxic algal blooms (harmful algal blooms) are typically seasonal events, recreational exposures are likely to 
be episodic, and short-term in nature. Short-term recreational water advisory levels are based on available 
toxicological information. These levels may change if updated toxicity levels and/or exposure assumptions become 
available. Exposure assumptions used in deriving recreational water advisory levels are based on the US EPA’s standard 
assumptions. These assumptions are considered reasonably protective but may over– or underestimate risk for other 
ages and exposure times. Exposures to a mixture of toxins from algae and effects of long-term exposures to toxins from 
algae (cancer and non-cancer) are not addressed due to the lack of available information. 

Method 
To calculate recreational use water advisory values, the method described in the US EPA’s recommended recreational 
guidelines was used: 

Recreational Ambient Water Quality Criteria (µg/L) = RfD x BW 
              IR 

Where:  

RfD = Reference dose (μg/kilograms [kg] body weight [bw]/day [d]) 

BW = Mean body weight (kg) 

IR = Ingestion rate (L/d) at the 90th percentile 

 

The US EPA fully described their conservative approach in deriving the advisory level based on incidental ingestion of 
0.21 L/day of water during recreational swimming and the body weight for a 6-10 year old child of 31.8 kg (US EPA, 
2019). According to the EPA, this age group has higher ingestion volumes and greatest exposure durations and less 
information about incidental ingestion in younger children is available.  

Exposure parameters and reference dose for short-term recreational use of surface water 
containing toxins from algae 

Cyanotoxin Age 
(years) 

Body 
Weight(kg) 

Incidental 
Water Ingestion  

Rate (L/d) 

Short-term 
Reference Dose 
(RfD) (µg/kg/d) 

Recreation Use Water 
Advisory Level (µg/L) 

Microcystin 

6-10a 31.8a 0.21a 

0.05a 8d 

Cylindrospermopsin 0.1a 15d 

Anatoxin 0.1b 15d 

Saxitoxin 0.05c 8d 
a (US EPA, 2019) 
b No Observed Adverse Effect Level for mortality = 0.1 mg/kg/day /uncertainty factor of 1000 (Farrer, 2015)  
c Acute Reference dose (ARfD) was derived from a European Food Safety Authority (2009) publication based on available intoxication 
reports in humans across the European population. No Observed Adverse Effect Level for neurological effects = 0.0005 
mg/kg/day/uncertainty factor of 10 

d The toxin advisory levels are intended to be applied to the sum of the concentrations of all reported congeners of these toxins. 
Anatoxin and saxitoxin advisory levels are based on the limited amount of available data and should be considered provisional, or 
temporary values that will neither be promulgated nor be formally issued as regulatory guidance 
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Testing information 
Field tests include jar tests, stick tests, microscopic identification, or use of a field identification guide. Field tests can 
be effective to qualitatively screen for the presence of blue-green algae, however quantitative tests such as test strips 
or laboratory analysis is recommended for semi-quantification or total quantification of algal toxins. Field tests should 
only be completed by trained personnel with proper personal protective equipment, including gloves, to prevent 
exposure. 

For the jar test, fill a glass jar ¾ full with lake water (collected just under the surface of the algae layer). 
Place it in the refrigerator without being disturbed overnight. Carefully remove the jar the next day and 
observe where the algae settled. If the algae collected at the top of the water, this indicates that blue-green 
algae (and thus, possibly toxic algae) are present. 

The stick test involves dipping a sturdy stick into the algae scum layer. If the stick pulls out algae that looks 
stringy or hair-like, the algae is likely harmless filamentous green algae. If the stick comes out looking coated 
in paint, it may be blue-green algae which can produce toxins. 

A reference field identification guide from the US Geological Society can be found here: 
https://pubs.usgs.gov/of/2015/1164/ofr20151164.pdf. Please read carefully because many images are of toxic 
algae, but not all.  

The results of quantitative testing (test strips or laboratory testing) are compared to the toxin advisory levels 
previously described in the “Toxin advisory levels…” section. The toxin advisory levels are intended to be applied to 
the sum of the concentrations of all reported congeners of these toxins. Additionally, anatoxin and saxitoxin advisory 
levels are based on the limited amount of available data and should be considered provisional, or temporary values 
that will neither be promulgated nor be formally issued as regulatory guidance.  

Test strips are available for use in acquiring semi-quantitative test results in the field for microcystins, 
cylindrospermopsin, and anatoxin. One of the several manufacturers of rapid environmental test systems, 
Abraxis, Inc., currently produces test strips that detect toxins within a range of 1 up to 10 µg/L for 
microcystins (1-5 and 1-10 µg/L), 0.5-10 µg/L for cylindrospermopsin, and 0.4-2.5 µg/L for anatoxin (Eurofins 
Abraxis, 2019). Test strips are not currently available for saxitoxin but should be available in Summer 2020. 
Please note that the upper end of some test strip ranges are below the toxin advisory levels (e.g., 1-5 means 
the highest quantitative value is 5 µg/L for microcystins). Therefore, those test strips with testing ranges below 
the toxin advisory levels are informative to indicate the presence or absence of toxins but will not identify if 
toxin advisory levels are exceeded. CDPHE recommends purchasing test strips with an upper range that exceeds 
the toxin advisory level. Note, if, for example, the microcystins test strip result is negative, consider testing 
for other toxins. Presence or absence of one category of toxin does not determine if others will or won’t be 
present. Further lab testing is not necessary if test strips do not indicate toxins are present.  

CDPHE’s Laboratory Services Division tests water for microcystins, cylindrospermopsin, and anatoxin by both 
enzyme-linked immunosorbent assay (ELISA) and liquid chromatography and tandem mass spectrometry 
(LC/MS/MS) detection. Each of these two laboratory tests provide the most accurate quantification but each 
test will provide slightly different results. For example, ELISA results will quantify how much of 200+ congeners 
of microcystins are present (“total microcystins”) but LC/MS/MS does not give a true “total” and quantifies 12 
congeners of microcystins. Keep in mind that turnaround times may vary throughout the season and by 
laboratory so check before sending a sample. CDPHE’s sampling and shipping instructions for laboratory testing 
are available here: https://bit.ly/CDPHELabHAB  

Contact information for analytical testing 
For water chemistry testing information, please call or email the  
CDPHE Chemistry Laboratory at 303-692-3048 or cdphe_chemistry@state.co.us.  

  

https://pubs.usgs.gov/of/2015/1164/ofr20151164.pdf
https://bit.ly/CDPHELabHAB
mailto:cdphe_chemistry@state.co.us
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For all other questions, please contact us at: 
Colorado Department of Public Health and Environment 

303-692-2700 

www.colorado.gov/pacific/cdphe/harmful-algae-blooms 

 

http://www.colorado.gov/pacific/cdphe/harmful-algae-blooms
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