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Executive Summary 
 

In late 2014, the Office of the Attorney General 

(“OAG”) initiated a study to determine whether 

plastic microbeads, small plastic abrasives 

commonly found in personal care products, 

are being discharged from sewage and 

wastewater treatment facilities (“treatment 

plants”) into waters across the state.   

 

With assistance from the State University of 

New York at Fredonia, the New York Water 

Environment Association, and operators at 34 

municipal and private treatment plants 

located across the state, the OAG study 

confirms that microbeads are passing through 

treatment plants and entering New York 

waters.   

 

The OAG detected microbeads in the effluent 

samples from 25 of the 34 treatment plants 

participating in this study, suggesting that microbeads are being discharged at the majority 

of treatment plants operating across New York State. As such, the study provides evidence 

that microbeads are released into numerous waterbodies across the state including the 

Great Lakes, the Finger Lakes, Lake Champlain, Hudson River, Mohawk River, Delaware 

River, Long Island Sound and the Atlantic Ocean. 

 

An estimated six percent of plastic microbeads used in personal care products are easily-

identifiable spherical or speckled microbeads, while the overwhelming majority are 

irregular microbeads. As this study used only spherical and speckled microbeads to verify 

microbeads in effluents, the results suggest that irregular microbeads are also passing 

through treatment plants. For this reason, the true contribution of microplastic pollution 

from personal care products to surface waters is likely under-represented by the 

abundance of spherical microbeads alone.  

 

Treatment plants are not designed to remove microbeads from the wastewater stream, 

and treatments potentially effective at removing microbeads are unproven. Even if 

effective treatment technologies are found to be available, the potential cost and time 

necessary to retrofit wastewater treatment plants with such technology is likely to be 

substantial. Prevention of use in personal care products is a more efficient approach to 

address the emerging problem of microbead pollution in New York’s waters. 
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What are Microbeads? 
 

Microbeads are microplastic particles, usually less than one millimeter (“mm") in diameter, 

produced for use as abrasives in personal care products such as toothpaste and face and 

body scrubs. While the term “microbead” may conjure an image of a tiny, colorful, perfectly 

spherical plastic bead, the personal care product industry uses the term to describe any 

plastic particle, regardless of size, shape or color, added to personal care products for use 

as an abrasive. Microbeads vary in size, with a median ranging from 0.2 to 0.4 mm in 

scrubs,1 while those found in toothpaste are about 100 times smaller, around 2 to 5 

micrometers in size.2  

 

Most of the microbeads used in personal care products are fragments, not easily 

identifiable spheres or speckled pieces. In fact, spherical or speckled microbeads averaged 

less than six percent of the microbeads found in 16 different personal care products 

examined, according to data from the State University of New York at Fredonia (“SUNY 

Fredonia”).3 Using data from these 16 products as an industry proxy, this means, of the 19 

tons of microbeads washed down New York drains annually, about 1.1 tons (6%) are the 

easily identified spherical or speckled microbeads. The remaining microbeads in personal 

care products are the irregular microbeads (see Figure 1) resembling “angular quartz 

grains”4 that are difficult to distinguish from microplastic pieces originating from the 

breakdown of larger plastic products. To date, the attribution of microplastic pollution to 

personal care products is based upon finding “multi-colored spheres” less than 1 mm in 

diameter in environmental samples.5 The abundance, distribution, and fate of irregular 

microbeads in the environment has not yet been examined.  
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When personal care products containing microbeads are used by the consumer, 

microbeads are washed down bathroom drains into the sewage collection system on route 

to treatment plants. From there, the widely held assumption is that many pass through the 

treatment plants and discharge with the post-processing effluent into a receiving surface 

water.6 These facilities are designed to capture and treat sewage, not microbeads. The 

OAG’s 2014 report on microbeads -- Unseen Threat: How Microbeads Harm New York 

Waters, Wildlife, Health And Environment -- reviewed 610 New York State wastewater 

treatment plants and found only one-third employ advanced treatment technologies - 

tertiary screens and filters - that may be effective at removing microbeads, suggesting 

some microbeads were passing through most of the facilities across the state.7,8  

 

When microbeads enter bodies of water, they can persist for decades, accumulating toxic 

chemical pollutants on their surface, and transporting pollutants as they float with 

currents. When mistaken for food by small aquatic organisms, microbeads may serve as a 

pathway for pollutants to enter the food chain and contaminate the fish and wildlife, 

including fish and wildlife we eat.9 High counts of spherical microbeads were initially found 

in the New York open waters of Lake Erie10 and Lake Ontario11 in 2012 and 2013. They 

have subsequently been found in the open waters of Cayuga Lake, Oneida Lake, Erie 

Canal, and Mohawk River12 and St. Lawrence River sediments.13 
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Wastewater Treatment Plant Effluent Sampling 

and Analysis Methods 
 

In September 2014, the New York Water Environment 

Association14 notified member treatment plant operators 

of the OAG study and asked them to participate. 

Operators from treatment plants supplied post-

processing effluent samples for this study between 

October 2014 and January 2015. The range of volumes 

of wastewater treated and the types of advanced 

treatment unitized by treatment plants that participated 

in the study are similar to the range of facilities found 

across New York State as outlined in the 2014 OAG 

report. Ten of the facilities (29 percent of participants) 

use an advanced filter that may be effective at removing 

microbeads. The volume of wastewater treated at the 

facilities ranged, on average, from 30 thousand to 92 

million gallons per day.  

 

Dr. Sherri Mason, Professor of Chemistry at SUNY 

Fredonia, developed a sampling protocol based on a 

National Oceanic and Atmospheric Administration (“NOAA”) sampling protocol entitled 

“Laboratory Methods for the Analysis of Microplastics in Wastewater Treatment Plant 

Effluent.” In addition to the sampling protocol, participating treatment plant operators were 

also provided an eight-inch diameter, 0.355 mm Tyler sieve and three sample bottles. 

Participating operators collected between one and three post-processing effluent samples 

from a sampling port, or from an effluent pipe, well or flume using pump and tube 

equipment. Post-processing effluent is treated wastewater obtained after all processing 

has occurred, but just prior to being 

released into the receiving water body. 

Participating operators collected the 

samples through a sieve at a 

recommended flow rate of approximately 

10 to 20 liters per minute, with the sieves 

left in place between 2 to 24 hours. For 

each sample, all contents collected on the 

sieve were transferred into one clean 

sample container.  

  

The treatment plants mailed their samples 

to SUNY Fredonia for analysis. Under the 

oversight of Dr. Mason, the samples were 

processed and analyzed using an 

established laboratory methodology based 

on microplastic surveys conducted in the 

oceans and the Great Lakes.15,16,17,18 
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Excess water and organic material in the 

sample was removed using wet peroxide 

oxidization. Microplastic pieces remaining in 

the sample were then removed physically 

with the help of a dissecting microscope. To 

confirm the passage of microbeads through 

treatment plants, this study only used 

spherical and speckled microbeads detected 

in effluent samples, rather than trying to also 

include irregularly shaped microbeads to 

avoid possible confusion with irregularly 

shaped fragments from other sources. 

Identification of spherical and speckled 

microbeads was performed by comparing 

size, texture and shape of microbeads 

removed from the effluent samples to 

microbeads obtained directly from various 

personal care products. Spherical and 

speckled microbeads collected from effluent 

samples were also verified as being of the 

same chemical composition (polyethylene) as 

those obtained directly from personal care 

products using a Bruker Alpha FT-IR 

spectrometer. 
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Study Results 
 

The New York Wastewater Treatment Plant Microbead Study detected microbeads in 

samples of post-processing effluent from wastewater treatment plants located across New 

York State. Spherical and speckled microbeads, as shown in Figure 2 below, were detected 

in 25 of 34 (74%) of the sampled treatment plants. A map and full list of the studied 

treatment plants are found in Figure 3 and Table 3.  

 

While collection and analysis of irregular microbeads was not a goal of this study, 

microplastics closely resembling irregular microbeads were detected in effluent samples.  

 

 
 

 

The study did not verify microbeads in the effluent at nine of the 34 facilities sampled. Of 

these nine facilities, six employ a form of advanced filtration that may increase efficacy of 

microbead removal from the wastewater stream. These include treatment units classified 

as membrane microfiltration, continuous backwash upflow dual sand (CBUDS) 

microfiltration, and rapid sand filters. The nine facilities were predominantly smaller in 

size, with the largest self-reporting an average annual flow rate of 16 million gallons per 

day. Of the 25 facilities where microbead release was verified, four did employ an 

advanced treatment unit that may increase efficacy of microbead removal, such as a rapid 

sand filter, continuous backwash sand filter, or unspecified type of tertiary filtration. See 

Table 1 below for an overview of treatment plant results and Table 2 for a list of results 

from facilities using advanced filters.  
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The detection of microbeads in effluent samples from 25 treatment plants confirms that 

microbeads are being released into numerous waterbodies across the state, including into 

the Great Lakes, Finger Lakes, Lake Champlain, Hudson River, Mohawk River, Delaware 

River, Long Island Sound and the Atlantic Ocean. Refer to Table 3 for a complete list of 

results by facility, county and receiving waterbody. 
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Conclusion 
 

The OAG study detected microbeads in small samples of post-processing effluent from 

wastewater treatment plants located across New York State. Microbeads were detected in 

samples submitted by 25 of the 34 participating treatment plants (74 percent), and 

suggests that microbeads from personal care products are passing through the majority of 

the additional 600+ untested wastewater treatment plants operating across New York 

State. 

 

Microbead release was confirmed only if spherical or speckled microbeads were detected 

in treatment plant effluent. These easily identifiable microbeads make up only six percent 

of the microplastic particles used in personal care products. The discovery of spherical and 

speckled microbeads in effluent samples strongly suggests irregular microbeads from 

personal care products are also passing through treatment plants, and these products’ 

total contribution of microplastic pollution to the environment is likely under represented 
by the abundance of spherical microbeads collected in open-water surveys.  

 

The absence of spherical or speckled microbeads in the one-time samples from nine 

treatment plants is not conclusive evidence that all microbeads are captured at those 

facilities during wastewater processing. Factors such as possible temporal fluctuation in 

microbead concentrations in effluent, the potential for some specific primary or secondary 

treatments to capture microbeads, or samples taken at the bottom of effluent pools where 

microbeads may be floating at the surface, could contribute to the reasons why 

microbeads were not found. Our results also indicate the absence of microbeads in 

discharges from some facilities may be explained by the use of an advanced filter more 

commonly used by facilities treating relatively small volumes of water. This finding, 

however, is based on limited sampling and a small dataset and should be considered 

preliminary.  

 

Treatment plants are not designed to remove microbeads from the wastewater stream, 

and treatments potentially effective at removing microbeads are unproven. Even if 

effective treatment technologies are found to be available, the potential cost and time 

necessary to retrofit wastewater treatment plants with such technology is likely to be 

substantial. Prevention of use in personal care products is a more efficient approach to 

address the emerging problem of microbead pollution in New York’s waters. 
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