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Several million dry tons of sewage sludge, also known 
as biosolids, are used as fertilizer on agricultural lands and 
given away or sold for use by homeowners and landscape 
contractors annually in the U.S.1 Sewage sludge is the 
semi-solid to solid matter left over following municipal 
wastewater treatment. It commonly contains nutrient-rich 
fecal matter along with bacteria, viruses, parasites, heavy 
metals, pharmaceuticals and other chemical contami-
nants—many known to cause health effects.

For farmers, sludge is a less expensive alternative to syn-
thetic fertilizers, but use of sewage sludge as fertilizer for 
food production increases our risk of exposure to sludge 
contaminants and their associated health effects. Due to 
the persistent nature of some of these contaminants, re-
peated applications to the same piece of land can increase 
soil contaminant levels and possibly food contaminant 
levels for centuries to come. 

Some European countries including Switzerland,2 the 
Netherlands,3 the United Kingdom4 and Germany5 pro-
hibit or significantly limit sludge use on agricultural land. 
Some companies, including Del Monte,6 General Mills7 
and H.J. Heinz Company8 prohibit supplier use of sludge 
to grow produce. Consumers are encouraged to exercise 
caution and use the information provided here to make 
informed food and fertilizer choices.

 

 
What’s in sludge? 
 
Though the types and levels of contaminants in sludge are 
variable, sludge contaminants fall into three main groups, 
including:

Disease-causing microbes. Sewage treatment reduces  
but does not eliminate disease-causing microbes in sludge.9 
Those commonly found in sludge include: 18 human-
excreted viruses, including Hepatitis A and Polio; 19  
parasites, including Cryptosporidium and Giardia; and 
31 bacteria, including strains causing food poisoning 
(Salmonella and E. coli 0157:H7), as well as more virulent, 
antibiotic-resistant strains.10,11   

Synthetic chemicals. More than 500 synthetic chemical 
compounds, typically derived from fossil fuels, have been 
identified to date in various sludges, including chemicals 
from medicines and consumer products such as antidepres-
sants, steroids, flame retardants, detergents, fragrances, 
disinfectants and more.12,13 Other chemicals still detectable 
in present-day sludge, such as polychlorinated biphenyls 
(PCBs), have been banned from use for decades. 

Heavy metals. Arsenic, cadmium, lead, mercury and other 
heavy metals are commonly detected in sludge, though 
concentrations have decreased for some metals over time.14 
Also, radioactive material, both naturally occurring and 
from human-made sources (such as feces and urine from 
people undergoing radiation therapy), can be found in 
sludge.15  

 

• 

• 

• 

In most U.S. cities and towns, almost everything 
flushed down a toilet, sink or shower drain ends up at 
a wastewater treatment plant (WWTP). This can also 
include wastes discharged from manufacturing facili-
ties and hospitals; contaminated water collected from 
landfills; street runoff; and waste from septic systems. 
At the WWTP, solids and many other contaminants are 
separated from wastewater and become sludge, which is 
then mostly land applied.
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How can contaminants from sludge  
end up in our food? 

Animal ingestion 
Livestock and dairy animals ingest large quantities of soil 
when grazing and consequently, sludge contaminants, 
which can ultimately end up in the food produced from 
these animals.16,17,18 Many consider this the primary way 
that sludge contaminants can enter the food chain.19 Food 
animals may also ingest contaminated soil attached to 
harvested animal feed crops. Many chemical contaminants 
(including dioxins, PCBs, pesticides and some flame retar-
dants), and a few heavy metals (such as cadmium) found 
in sludge tend to bio-accumulate in fat tissue and milk 
fat.20,21,22,23

Direct uptake 
Food crops grown on sludge-applied lands can absorb 
some heavy metals present in sludge-treated soil. Heavy 
metals persist in soils. Plants can continue to take up 
heavy metals for decades, if not centuries, after sludge is 
applied.24,25 Cadmium is of particular concern since it is 
readily taken up from sludge-amended soils by various 
food crops, including carrots, potatoes, lettuce, spinach 
and grains.26,27 Lead is also taken up by some of the same 
crops, but to a lesser degree.28,29

Some synthetic chemicals found in sludge may also per-
sist in the environment and build up in the food chain. 
However, plant uptake of these synthetic chemicals is less 
studied than that of metals. Evidence suggests they are 
especially likely to be absorbed from soil onto surfaces of 
root vegetables and tubers, and sometimes into the flesh, 
depending on the nature of the contaminant.30  

Various food crops absorb dioxin and dioxin-like com-
pounds from contaminated soil, although cucumbers and 
related vegetables (e.g. zucchini, pumpkin) take up more 
dioxins than other plants, and the uptake is related to the 
level of contamination.31,32 Carrots can also take up into 
the interior (and/or the peel) some solvents (chloroben-
zenes),33 chemicals from perfumes and scented products 
(polycyclic musks),34 and polycyclic aromatic hydrocar-
bons (PAHs),35 a class of chemicals found in dyes and 
plastics, among other places. Plants can also take up at 
least one antibiotic from animal manure, a substance simi-
lar to sludge.36 

Air blown 
Some synthetic chemicals,37 arsenic,38 mercury,39 and 
surviving disease-causing microbes and their breakdown 
products (endotoxins)40 may also be blown onto plants or 
vaporize and settle on food crops.

What’s the concern? 
 
Human exposure to the types of microbes and other 
contaminants found in sludge is implicated in an array of 
chronic and acute diseases:

Acute infections 
Acute food poisoning accounts for an estimated 76 mil-
lion illnesses and 5,000 deaths annually in the U.S.; 
cases of food poisoning are routinely not detected or re-
ported.41 Scientists are concerned that potentially deadly 
pathogens surviving in sludge-treated soil may lead to 
infections, although as yet there is no scientific documen-
tation of cases where this has occurred.42 The presence in 
sludge of human antibiotics43 and heavy metals may also 
increase the ecological pressures in selecting for bacteria 
that are antibiotic-resistant.44 Resistant bacteria can be 
transferred from sludge-contaminated soil and plants to 
grazing animals—and then to humans—if meat is not 
thoroughly cooked or handled properly.45  

Chronic disease 
Dietary exposure to arsenic, cadmium, lead and mercury 
heightens the risk of cancer.46,47,48,49 Long-term dietary 
exposure to arsenic may result in lower IQ scores in chil-
dren, early death in young adults, reproductive problems 
in women and hormone-disruption.50,51 Long-term expo-
sure to cadmium is linked to intestinal and kidney damage 
in both children and adults.52 For fetuses and young chil-
dren, there is no “safe” level of exposure to environmen-
tal lead53 or mercury.54

More than 330 of the synthetic chemical contaminants 
detected in sludge to date have been found to contribute 
to chronic diseases.55 Some of these chemicals, such as 
dioxin and PCBs, are part of a group of contaminants re-
ferred to as persistent, bioaccumulative toxins (PBTs) be-
cause they do not break down easily in the environment, 
build up in the food chain and can negatively impact 
human health. Some PBTs and other chemical sludge 
contaminants are also known or suspected endocrine 
disrupting chemicals (EDCs). EDCs, even at low levels, 
may disrupt growth, brain and reproductive development, 
cause cancer and more.56 A chart containing some of the 
known or suspected PBTs and EDCs found in sludge, 
along with other potential heath effects, can be found at 
www.healthobservatory.org.

Chronic diseases including cancer, learning disabilities, 
neurologic and reproductive problems, are typically 
caused by multiple, mutually interacting factors. These 
include not only exposure to toxic chemicals, but also 
genetics, diet, stress, poverty and other influences. Thus, 
it is impossible to predict whether any individual eating 
food from sludge-amended soil will definitively suffer 
health impacts.

For more on other health impacts related to agricul-
tural use of sludge, see the Cornell Waste Management 
Institute Web site at http://cwmi.css.cornell.edu/sewag-
esludge.htm.
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What can I do? 
 
1. Think upstream. Keep chemicals out of sludge by  
     choosing safer household and personal care products. 
     Learn more at www.healthylegacy.org/con 
     sumerpower.cfm.  
 
2.  Buy “certified organic” when possible—especially  
     meat and dairy—and vegetables known to take up  
     sludge contaminants, including roots and tubers  
     such as potatoes, sweet potatoes and carrots, and  
     leafy vegetables such as lettuce and spinach. Federal  
     organic standards prohibit sewage sludge application  
     to crop- or pastureland for a minimum period of  
     three years immediately preceding harvest.  
 
3. Support local growers who don’t use sludge.  
     Absent labeling requirements, check with the farmer  
     about their practices.  
 
4. Wash and peel produce to help reduce (but not  
    eliminate) exposure to disease-causing organisms and  
     chemicals. 
 
5. Avoid home use of sludge-based fertilizers. Some  
     products are made entirely from sludge. Others are   
     a blend of sludge with materials such as leaves,  
     sawdust and food waste. Most sludge products are  
     only marketed locally or regionally. Others, such as  
     Milorganite®, are sold in home and garden stores  
     nationwide. Find the names of known sludge-based  
     fertilizer products at www.healthobservatory.org.  
 
6. Choose landscapers wisely. Screen landscape/lawn  
     care companies before hiring to make sure they will  
     not use sludge-based fertilizer products on your lawn  
     or garden.   
 
7. Encourage elected officials to ban use of sewage  
      sludge on agricultural land and home gardens; in the  
    absence of a ban, require labeling of food produced  
    from sludge-amended soil and promote policies that  
    incentivize manufacturers to create safer products  
    using clean, innovative technologies that do not put  
     toxic chemicals into the waste stream.

Governments’ role 
 
The Environmental Protection Agency (EPA) has set 
minimum standards (40 CFR Part 503)57 for sludge con-
taminant content and application, including how soon 
fields can be grazed or harvested after spreading, and the 
additional treatment required to allow home/public use. 
Some of the key problems with these standards include:
 
No restriction of use based on synthetic chemical con-
tent. Despite the routine presence of these chemicals in 
sludge, their ability to persist in soils, and their potential 
health impacts alone or in combination (even at low levels 
of exposure), federal sludge standards do not require test-
ing for the presence of, or restrict use of, sludge based on 
synthetic chemical content.  

Weak limits on heavy metals. The standards make it ac-
ceptable to contaminate farms (and other lands) up to a 
certain point with heavy metals, and have the weakest re-
strictions of any industrialized country on agricultural use 
of heavy metal contaminated sludge.58 Dietary exposure 
to cadmium was not considered by the EPA when setting 
the cadmium sludge pollutant limits.59 For some con-
taminants, e.g. lead,60 presumed “safe” thresholds have 
dropped significantly over time. For others, such as chro-
mium, the EPA chose not to establish a pollutant limit.

Inadequate pathogen protections. Sludge end products 
are divided into two categories based predominantly on 
pathogen content: Class B and Class A/EQ. 

Class B. Most sludge used on agricultural land is 
Class B,61 and likely contains detectable levels of 
pathogens. In addition to minimal treatment, waiting 
periods are used to allow environmental conditions to 
reduce pathogen levels before harvesting or grazing. 
However, field testing is not required to assure that 
bug concentrations have been adequately reduced;62 
established waiting periods may not be long enough 
since some disease-causing microbes have been shown 
to live three times longer than the established waiting 
period for grazing animals;63 and breakdown products 
of certain bacteria may cause illness even after destruc-
tion of the microbes themselves.64 

Class A. Sludge has to meet Class A or Class A 
Exceptional Quality standards before public distribu-
tion in bulk or sale as a bagged fertilizer product. Heat 
treatment and other methods are used to reduce indi-
cator micro-organisms to non-detectable levels before 
distribution;65 however, some microbes are known to 
be heat resistant;66 pathogen regrowth can occur in 
sewage sludge that is heated or otherwise treated to 
kill pathogens once it has been applied and rewet;67 
and current indicator microbes are now thought to be 
inadequate for determining safe use of sludge.68   

Exposures from multiple pathways, contaminant mix-
tures, not considered. Neither exposure from multiple 
routes69 nor the potential for toxic synergies between 
sludge contaminants were considered by regulators when 
setting “safe” levels or practices.

o	

o	

• 

• 

• 

• 

No labeling requirement. Food produced on land 
treated with sewage sludge does not have to be labeled 
as such.

Some localities have banned agricultural use of sludge.70 
Also, many states have adopted more protective heavy 
metal standards (16) and/or management practices (37), 
and a few are testing sludge for one or more synthetic 
chemicals—primarily PCBs.71 However, this patchwork 
of regulation lacks uniformity and falls short of what is 
needed to assure safety of sludge use in agriculture. Also, 
26 states allow sewage sludge/biosolid generators to pass 
legal liability over to the landowner. 72

• 
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