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Chemical Compound Common Use/ 
Source

Endocrine Disruptors 
7, 8, 9, 10, 11

(known or suspected)

Human Carcinogen Other Potential 
Health Impacts  

Related to Ingestion
PCBs (Polychlorinated 
biphenyls)

Banned in U.S.
X

Reasonably anticipated 
to be carcinogens by the 
Department of Health and 
Human Services (DHHS); 
known to cause cancer 
in animals and consid-
ered to be probable 
carcinogens by the EPA 
and International Agency 
for Research on Cancer 
(IARC).12

Linked to changes in be-
havior, brain development 
and immune function 
in children. Low-level, 
longer-term exposures 
cause effects such as ane-
mia, acne-like conditions, 
and liver, stomach and 
thyroid gland injuries in 
animals.13

PAHs (Polynuclear aro-
matic hydrocarbons) incl. 
benzo(a)pyrene

Combustion byproducts; 
a few are also used to 
make dyes, plastics and 
pesticides

X
DHHS has determined 
that some PAHs may 
reasonably be expected 
to be carcinogens;14 the 
EPA and IARC consider 
benzo(a)pyrene and 
several other PAHs to be 
probable human carcino-
gens.15

Causes reproductive 
problems and birth de-
fects in mice; impacts the 
immune system.16

Dioxin [Chlorinated 
dibenzo-p-dioxins (CDDs)] 
incl. TCDD

Combustion byprod-
ucts formed during the 
bleaching process at 
pulp and paper mills; 
may also be formed 
during chlorination by 
waste- and drinking 
water plants

X
TCDD, the best-studied 
and most toxic dioxin, 
considered a human 
carcinogen by the World 
Health Organization; may 
reasonably be anticipated 
to cause cancer, accord-
ing to DHHS.17 

TCDD causes endocrine 
disruption, reproductive 
damage, birth defects and 
immune system impacts 
at lower level exposures 
in animals.18

BPA (Bisphenol A) Plastic additive
X

Stimulates prostate 
cancer cells19 and causes 
breast tissue changes 
resembling early stage 
breast cancer in both 
mice and humans.20, 21

Significant developmen-
tal, reproductive and 
immune effects from 
low-level exposure in nu-
merous animal studies.22  
In humans, higher BPA 
levels in urine have been 
associated with ovarian 
dysfunction.23

PBDEs (Polybrominated 
diphenyl ethers)

Flame retardants used in 
electronics and textiles X

One PBDE, Decabro-
modiphenyl ether, is 
classified as a possible 
human carcinogen by the 
EPA; others cannot be 
classified due to a lack of 
cancer safety testing.24

Exposure to PBDEs in the 
womb and through nurs-
ing has caused thyroid ef-
fects and neurobehavioral 
alterations in newborn 
animals.25

Potential Health Impacts of Certain Persistent 1, 2, 3, 4 

and Other Chemicals Detected in Sludge 5,6 
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Chemical Compound Common Use/ 
Source

Endocrine Disruptors 
7, 8, 9, 10, 11 

(known or suspected)

Human Carcinogen Other Potential 
Health Impacts  

Related to Ingestion
Organochlorine pesticides 
(including Chlordane, 
DDT, Lindane)

Chlordane, DDT no 
longer in production in 
U.S. Lindane is imported 
for use as an insecticide 
on produce and forest 
crops, and prescribed to 
treat head and body lice, 
and scabies. 

X
DDT is a “probable hu-
man carcinogen” or may 
cause cancer according 
to the EPA, DHHS and 
IARC.26 Chlordane linked 
to liver cancer in mice, 
but IARC determined that 
its human carcinogenicity 
is not classifiable;27 Lin-
dane may cause cancer 
(DHHS) or is a “pos-
sible” carcinogen (IARC); 
the EPA found some 
evidence that lindane 
causes cancer, but has 
determined that there 
is insufficient evidence 
to conclude it is cancer-
causing in humans.28

Many organochlorine 
pesticides including 
chlordane and DDT have 
shown evidence of endo-
crine disruption.29  Many 
health effects can be 
linked to ingestion of both 
large and small amounts 
of chlordane and DDT, 
and from both short- and 
long-term exposure.30, 31  
Lindane is a neurotoxin, 
and is linked to a variety 
of other toxicities, includ-
ing to the reproductive 
and endocrine systems.32

Nonylphenols (NPEs) Product of detergent 
breakdown. Used in 
cleaning products, 
cosmetics, hygiene 
products, paints and 
pesticides

X
May be related to in-
creased hormone-depen-
dent cancers.33

May be related to de-
creases in sperm quality 
and quantity in humans.34

DEHP 
Di(2-Ethylhexyl) Phthalate

Softener in plastic. Ad-
ditive in paints, glues, 
inks, etc.

X
DEHP is probable or “rea-
sonably anticipated” to 
cause cancer in humans 
(EPA, DHHS); IARC deems 
the evidence insufficient 
to classify DEHP as caus-
ing or not causing cancer 
in people.35

DEHP can probably cause 
adverse health effects on 
human development and 
reproduction, especially 
for male infants and chil-
dren.36

Triclosan Antimicrobial compound 
added to soap, deter-
gent, cosmetics, cutting 
boards, toys and hosiery

X
Interferes with activities 
of key enzymes in the 
liver, the chief detoxifica-
tion organ in the body.37

1   Washington State Department of Ecology. “Chapter 173-333 WAC, Persistent Bioaccumulative Toxins” Jan.13, 2006. Jun. 14, 2008 <  
    http://www.ecy.wa.gov/biblio/wac173333.html>.  
   2   U.S. Environmental Protection Agency (EPA). Federal Register Environmental Documents. “Persistent Bioaccumulative Toxic (PBT)  
    Chemicals; Lowering of Reporting Thresholds for Certain PBT Chemicals; Addition of Certain PBT Chemicals; Community Right-to-Know  
     Toxic Chemical Reporting.” Oct. 29, 1999. Jun. 14, 2008 < http://www.epa.gov/fedrgstr/EPA-WASTE/1999/October/Day-29/f28169.htm>.
   3   European Commission. ESIS: European chemical Substances Information System. PBT. Jun. 14, 2008 <http://ecb.jrc.it/esis/index. 
    php?PGM=pbt>.
   4   Jochen Heidler and Rolf U. Halden. “Mass balance assessment of triclosan removal during conventional sewage treatment.” Chemo 
     sphere 66 (2007) 362-369.
   5  Ellen Z. Harrison, Summer Rayne Oakes, Matthew Hysell and Anthony Hay. “Organic chemicals in sewage sludges.” Science of the Total   
    Environment 367 (2006) 481-497.
   6   Chad A. Kinney et al. “Survey of Organic Wastewater Contaminants in Biosolids Destined for Land Application.” Environmental Science  
    and Technology 40 (2006) 7207-7215.
   7   S. M. Rhind et al. “Effects of exposure of ewes to sewage sludge-treated pasture on phthalate and alkyl phenol concentrations in their  
    milk (Abstract).” Science of the Total Environment 383 (2007) 70-80.  
   8   Kinney, op. cit., p. 7211.
   9  Andrew C. Chang et al. Developing Human Health-related Chemical Guidelines for Reclaimed Waster and Sewage Sludge Applications  
    in Agriculture. World Health Organization European Environmental Bureau, p. 13 Sep. 30, 2001(revised May 17, 2002)  Dec. 18, 2006  
     http://www.who.int/water_sanitation_health/wastewater/gsuww/en/index.html>.
   10  Heidler, op. cit., p. 363.
   

This guide was written by Marie Kulick, Senior Associate, Institute for Agriculture and Trade Policy.



Published September 2008 < Copyright Institute for Agriculture and Trade Policy

11  Guang-Guo Ying, Rai Kookana and T.D. Waite. Endocrine Disrupting Chemicals (EDCs) and Pharmaceuticals and Personal Care Products  
     (PPCPs) in Reclaimed Water in Australia. Australian Water Conservation and Reuse Research Program, 2004, p. 12. Sep. 8, 2008 < http:// 
     www.clw.csiro.au/awcrrp/stage1files/AWCRRP_1H_Final_27Apr2004.pdf>.
   12   Agency for Toxic Substances and Disease Registry. Agency for Toxic Substances and Disease Registry ToxFAQs. Polychlorinated Biphenyls  
     Feb. 2001. Jun. 16, 2008 <http://www.atsdr.cdc.gov/toxfaq.html>.
   13  Ibid.
   14  Agency for Toxic Substances and Disease Registry. Agency for Toxic Substances and Disease Registry ToxFAQs. Polycyclic Aromatic Hy 
     drocarbons (PAHs) Sep. 1996. Jun. 16, 2008 <http://www.atsdr.cdc.gov/toxfaq.html>.
   15   Agency for Toxic Substances and Disease Registry. “Public Health Statement for Polycyclic Aromatic Hydrocarbons (PAHs).” Aug. 1995.  
     Jan. 16, 2007 <http://www.atsdr.cdc.gov/toxprofiles/phs69.html>.
   16  Ibid. 
   17  Agency for Toxic Substances and Disease Registry. Agency for Toxic Substances and Disease Registry ToxFAQs. Chlorinated Dibenzo-p- 
     dioxins (CDDs) Feb. 1999. Jun. 16, 2008 <http://www.atsdr.cdc.gov/toxfaq.html>.
   18  Ibid. 
   19  Y.B. Wetherill et al. “The Xenoestrogen Bisphenol A Induces Inappropriate Androgen Receptor Activation and Mitogenesis in Prostatic  
     Adenocarcinoma Cells.” Molecular Cancer Therapeutics 1 (2002) 515-524.
   20  C.M. Markey et al. “In Utero Exposure to Bisphenol A Alters the Development and Tissue Organization of the Mouse Mammary Gland.”  
     Biology of Reproduction 65 (2001) 1215-1223.
   21  M. Munoz-de-Toro et al. “Perinatal Exposure to Bisphenol-A Alters Peripubertal Mammary Gland Development in Mice.” Endocrinology  
     146 (2005) 4138-4147. 
   22  F. S. vom Saal and C Hughes. “An Extensive New Literature Concerning Low-Dose Effects of Bisphenol A Shows the Need for a New Risk  
     Assessment.” Environmental Health Perspectives 113 (2005) 926-933. See also Endocrine Disruptors Group University of Missouri- 
     Columbia. Frederick Vom Saal. Aug. 2008. Sep. 8, 2008 <http://endocrinedisruptors.missouri.edu/vomsaal/vomsaal.html>.
   23 T Takeuchi et al. “Positive relationship between androgen and the endocrine disruptor, bisphenol A, in normal women and women with  
     ovarian dysfunction.” Endocrine Journal 51 (2004) 165-169.
   24  Agency for Toxic Substances and Disease Registry. Agency for Toxic Substances and Disease Registry ToxFAQs. Polybrominated Diphenyl  
     Ethers (PBDEs) Sep. 2004. Jun. 16, 2008 <http://www.atsdr.cdc.gov/toxfaq.html>.
   25  Ibid. 
   26  Agency for Toxic Substances and Disease Registry. Agency for Toxic Substances and Disease Registry ToxFAQs. DDT, DDE, and DDD Sep.  
     2002. Jun. 16, 2008 <http://www.atsdr.cdc.gov/toxfaq.html>.
   27  Agency for Toxic Substances and Disease Registry. Agency for Toxic Substances and Disease Registry ToxFAQs. Chlordane Sep. 1995.  Jun.  
     16, 2008 <http://www.atsdr.cdc.gov/toxfaq.html>.
   28  Agency for Toxic Substances and Disease Registry. Agency for Toxic Substances and Disease Registry ToxFAQs. Hexachlorocyclohexane.  
     Aug. 2005.  Sep. 5, 2008 <http://www.atsdr.cdc.gov/toxfaq.html>.
   29  Pesticide Action Network North America. Chemical Trespass-Pesticides in Our Bodies and Corporate Accountability 2004, p. 23. June  
     14, 2008. <http://www.panna.org/docsTrespass/chemicalTrespass2004.dv.html>. See also United States Environmental Protection Agency.  
     “Assessment of Lindane and Other Hexachlorocyclohexane Isomers” Feb. 8, 2006. Sep. 5, 2008 <http://www.panna.org/files/EPA-HQ- 
     OPP-2006-0034-0002.pdf>.
   30  ToxFAQs, Chlordane, op. cit. 
   31  ToxFAQs, DDT, op. cit.
   32  Commission for Environmental Cooperation of North America. “Lindane” Aug. 9, 2003. Sep. 5, 2008 <http://www.cec.org/pubs_docs/ 
     documents/index.cfm?varlan=english&ID=1267>. See also Agency for Toxic Substances and Disease Registry. Agency for Toxic Substanc- 
     es and Disease Registry. Toxicological Profile for Hexachlorocyclohexane, Aug. 2005. Sep. 10, 2008 <http://www.atsdr.cdc.gov/toxfaq. 
     html>.
   33  Klaus Guenther et al. “Endocrine Disrupting Nonylphenols Are Ubiquitous in Food.” Environmental Science and Technology 36 (2002)  
     1676-1680.
   34  Ibid, p. 1676.
   35  Agency for Toxic Substances and Disease Registry. Agency for Toxic Substances and Disease Registry. ToxFAQa. Di(2-ethylhexyl) phthalate  
     (DEHP) CAS# 117-81-7 Sep. 2002. Jun. 16, 2008 <http://www.atsdr.cdc.gov/toxfaq.html>.
   36  National Toxicology Program. U.S. Department of Health and Human Services. Center for the Evaluation of Risks to Human Reproduction.  
     NTP-CERHR Monograph on the Potential Human Reproductive and Developmental Effects of Di(2-Ethylhexyl) Phthalate (DEHP) 2006, pp.1- 
     7. Sep. 8, 2008 < http://cerhr.niehs.nih.gov/chemicals/dehp/DEHP-Monograph.pdf>.
   37  Heidler, op. cit. See also Christian G. Daughton and Thomas A. Ternes. “Pharmaceuticals and Personal Care Products in the Environment:  
     Agents of Subtle Change?” Environmental Health Perspectives 107 (1999) 907-938. 


