
 
 

 

February 17, 2015 

Office of Pesticide Programs 

Environmental Protection Agency,  

Mailcode 28221 T,  

1200 Pennsylvania Ave, NW,  

Washington, DC 20460 

Re: Pentachlorophenol Preliminary Work Plan. Docket No: EPA-HQ-OPP-2014-0653 

Dear Sir/Madam, 

The U.S. Environmental Protection Agency (EPA) has opened the docket initiating the 

registration review of pentachlorophenol (PCP). We would like to take this opportunity to 

submit comments we believe the agency must seriously take into consideration during its 

review of pentachlorophenol’s use as a wood (utility) pole preservative. At the conclusion of 

this registration review, we urge the agency to take immediate action to revoke the registration 

of PCP under the terms set out in Section 3(c)(7)(A) of the Federal Insecticide Fungicide and 

Rodenticide Act (FIFRA). Continued registration poses “unreasonable adverse effects on the 

environment,” given the serious human and environmental health risks associated with its 

continued use as a wood preservative in the U.S. and in light of the numerous alternative 

options for utility poles and railroad ties. 

Beyond Pesticides’ History with Wood Preservatives 

Beyond Pesticides has a long history tracking pentachlorophenol’s use as a wood preservative 

and its regulatory history. We have published two reports, Poison Poles and Pole Pollution, 

which address the use of wood preservatives on utility poles.1 The first report, Poison Poles, 

published in 1997, examines the toxic trail left by the manufacture, use, storage and disposal of 

the heavy-duty wood preservatives from cradle to grave. Pole Pollution, published in 1999, 

focuses on EPA's draft preliminary science chapter on PCP and provides the results of our 
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survey of over 3,000 utilities across the United States and Canada. Additionally, we have 

worked with elected officials and regular citizens, as well as the media, to educate people about 

the extreme risks associated with exposure to these pesticides. In 2002, a lawsuit was filed in 

federal court by a national labor union, environmental groups, including Beyond Pesticides, and 

a victim family to stop the use of PCP, arsenic and creosote preservatives used to treat utility 

poles, railroad ties, and, at the time, lumber. The litigation charged that the chemicals, 

including pentachlorophenol, are known carcinogenic agents, contaminated with dioxins, 

furans, and hexachlorobenzene, hurt utility workers exposed to treated poles, children playing 

near treated structures, and the environment, and cited the availability of alternatives. The 

lawsuit was dismissed in 2005 in U.S. District Court on procedural grounds. 

One major source of contention at the time was EPA’s estimate of children’s exposure risks.  

EPA initially estimated that children’s residential post-application exposures resulting from 

widespread use of PCP-treated utility poles posed an unacceptable cancer risk (2.2 cancer cases 

in 10,000). This was more than 200 times above EPA’s acceptable threshold. However, instead 

of addressing the need to protect children in 2004, EPA revised its assessment stating that this 

exposure does not occur, a claim provided to EPA industry. EPA states, “The opportunity for 

residential consumer contact is limited since PCP wood is not sold to the general public. . 

.Where utility poles are installed on home/school or other residential sites, child contact via the 

dermal or oral routes is not anticipated since play activities with or around these pole 

structures would not normally occur.”2 Beyond Pesticides contends that this exposure pathway 

is real and should be accounted for, not discounted, in PCP or any other assessment of utility 

poles. Children can and do play around utility poles in schoolyards, playgrounds and homes or 

along residential streets. Treated poles lining the streets of many urban and suburban areas or 

near and next to bus stops, find people leaning against and standing next to these poles. These 

exposure scenarios should and must be taken into account by the agency in its risk assessment. 

Pentachlorophenol: Human Health Concerns 

A. Carcinogenicity: 

Pentachlorophenol (PCP) is a chlorinated aromatic hydrocarbon closely related to other 

chlorophenols. Impurities in technical grade PCP, which may include tetrachlorophenol, 

trichlorophenols, hexachlorobenzene, polychlorinated dibenzo-p-dioxins, polychlorinated 

dibenzo-furans, and chlorinated phenoxyphenols, are contributors to the compound’s toxicity.  

All of these substances can be found in technical grade PCP. Hexachlorobenze is listed as a 

probable human carcinogen.3 The possible human health impacts of polychlorinated dibenzo-p-

                                                           
2
 USEPA. 2008. Revised PCP Human Exposure RED Chapter. Office of Pesticide Programs. Washington DC 

3
 UESPA. Hexachlorobenzene. Hazard Summary. http://www.epa.gov/airtoxics/hlthef/hexa-ben.html 



 
 

dioxins and furans have long been evaluated.4 Pentachlorophenol itself is also listed as a Group 

C- Possible Human Carcinogen.5 

According to EPA, PCP is a highly toxic pesticide. EPA notes: 

“Pentachlorophenol is extremely toxic to humans from acute (short-term) ingestion and 

inhalation exposure.  Acute inhalation exposures in humans have resulted in 

neurological, blood, and liver effects, and eye irritation.  Chronic (long-term) exposure to 

pentachlorophenol by inhalation in humans has resulted in effects on the respiratory 

tract, blood, kidney, liver, immune system, eyes, nose, and skin.  Human studies are 

inconclusive regarding pentachlorophenol exposure and reproductive effects.  Human 

studies suggest an association between exposure to pentachlorophenol and cancer.  Oral 

animal studies have reported increases in liver tumors and two uncommon tumor types.  

EPA has classified pentachlorophenol as a Group B2, probable human carcinogen.”6 

Additionally, the International Agency for Research on Cancer (IARC) has classified PCP as 

“possibly carcinogenic to humans.” Just recently in 2014, PCP was added to the National 

Toxicology Program’s (NTP) 13th Report on Carcinogens as “reasonably anticipated to be a 

human carcinogen,” citing its association with an increased risk of non-Hodgkin lymphoma in 

studies in humans and the incidence of tumors in the liver and other organs in mice.7  

According to EPA’s Integrated Risk Information System (IRIS),8 oral studies of PCP 

carcinogenicity demonstrate that tumors can occur in tissues remote from the site of 

absorption, including the liver, adrenal gland, circulatory system, and nose. Even though 

specific inhalation and dermal studies have not been conducted for PCP, EPA’s IRIS report has 

determined that PCP is readily absorbed via all routes of exposure, including oral, inhalation, 

and dermal.  Furthermore, based on the observance of systemic tumors following oral 

exposure, and in the absence of information to indicate otherwise, EPA has also assumed that 

internal exposures/residues will be achieved regardless of the route of exposure. Accordingly, 

the agency believes that PCP can be considered “likely to be carcinogenic to humans” by all 

routes of exposure. 
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B. Acute and Chronic Toxicity: 

There is extensive documentation of the acute and chronic toxic effects of PCP. Inhalation and 

dermal exposures are to be expected with use of PCP as a wood preservative for utility poles, 

and people who live or work near to treated poles have an elevated risk of being exposed. Skin, 

eye, and respiratory irritation are typical acute exposure symptoms.9 Studies find that long-

term low and elevated exposures to PCP can cause damage to the liver, kidneys, blood, and 

nervous system. Laboratory animal studies also suggest that the endocrine system and immune 

system can also be damaged following long-term exposure to low levels of PCP.10 Additionally, 

IRIS data report that there is evidence, both in subcellular systems and in human cells in vitro, 

that PCP induces damage to DNA and proteins. Gene mutation and a weakly positive indication 

of trans-placental mutation in mice have been observed with PCP.11  

Other animal studies on reproductive toxicity in rats show that exposure to PCP is associated 

with decreased fertility, delayed puberty, testicular effects, decreased litter size, decreased 

viability, and decreased pup weights.12 Additionally, PCP can act as an endocrine disruptor by 

affecting the levels of circulating thyroid hormones.13,14 One 2011 study found that PCP 

significantly decreased production of the hormones, testosterone and 17β-estradiol, and may 

inhibit steroidogenesis (production of steroid hormones).15 

C. Body Burden: 

The Centers for Disease Control and Prevention’s (CDC) National Report on Human Exposures to 

Environmental Chemicals notes that acute, high dose exposure to  PCP can “induce a 

hypermetabolic state and excessive heat production..” in the body, with effects that include 

hyperthermia, hypertension, and metabolic acidosis. These have been observed in adults and 

children highly exposed to PCP through ingestion, inhalation, or skin absorption. This CDC 

report, which measures levels of environmental chemicals in human compartments, finds that 

while PCP levels in adults and children are lower than they have been in the past, (mostly due 
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to regulatory restrictions), residues are still detected/measurable in the U.S. population.16 

Continuing residues of this highly toxic compound and its contaminants in the human body, 

which are attributable to ongoing and past uses, represent an unacceptable exposure hazard, 

one that regulators should seek to eliminate. 

A recent study from EPA researchers document similar findings regarding PCP levels in 

children.17 In this study, monitoring was performed at 115 homes and 16 daycares in Ohio of 

preschool children, ages 2–5 years old. It finds that the median levels of urinary PCP were 

slightly higher for children that stayed at home (0.91 ng/mL) compared to children that went to 

daycare (0.77 ng/mL). In addition, the maximum PCP concentration of 23.8 ng/mL occurred for 

one child in the home group of children. In addition, urinary levels of PCP were significantly 

higher in children that spent more than two hours outside for children that lived in homes more 

than 15 years old, and for those that lived with a pet dog/cat. Further, this study analyzed and 

detected levels of PCP (0.43 ng/m3 and 0.22 ng/m3) in the outdoor air samples at the children’s 

homes and daycare centers, respectively, which according to the researchers, “were the highest 

outdoor air levels reported among all measured chemicals.” 

 

Most importantly, the median PCP levels detected in this study are higher than those reported 

in the CDC’s report mentioned above for older children (6–11 years old). Note: the CDC report 

does not include findings for children under 6 years. The median level for these older children 

was <0.5 ng/mL. Another study investigating the potential exposures of 257 preschool children, 

ages 1 1/2-5 years, found that potential exposures to PCP were predominantly through 

inhalation where the estimated exposures to PCP (based on urine analysis) exceeded their 

estimated maximum potential intake.  

Overall, these above data indicate that children in the U.S. are still being exposed to PCP long 

after residential uses were removed from the market. While it is still somewhat unclear what 

the exposure pathways are, however, given that PCP exposures in the above studies were 

associated with pets and spending time outside, it should be assumed without data to the 

contrary that outdoor residues of PCP, either from volatilizing treated-poles or other older 

treated surfaces or contaminated soil, still plays a role in human exposures to PCP. EPA has in 

the past determined that contact with soil contaminated with PCP, as well as residential contact 

with treated wood products like utility poles poses an unacceptable cancer risk to children.18 

EPA has since stated that children are not exposed to utility poles and thus expect no exposure 
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risks. But as these studies show, children who play outside their homes or in their 

neighborhoods face higher risk of PCP exposure, and acute and chronic adverse effects. 

D. Occupational Exposures: 

Workers at sawmills and other wood facilities have been found to have elevated risks of non-

Hodgkin's lymphoma, multiple myeloma, and kidney cancer,19,20,21 and have elevated serum 

levels of polychlorinated dibenzo-p-dioxins and furans.22,23 One review finds that there is 

evidence that occupational exposure of workers to PCP might increase the risk of lymphoma 

and hematopoietic neoplasm in themselves and in their children.24 The science has shown for 

decades that PCP and its contaminants pose unacceptable risks to workers. The agency now 

anticipates receiving new occupational studies for PCP use (inhalation and dermal exposures 

from pressure treatment exposure and pole lineman). We hope the agency considers the 

wealth of independent, peer-review data and not rely on industry science to conduct its review. 

 

Major Risks from PCP Contaminants: 

A. Toxicity of Hexachlorobenzene: 

Hexachlorobenzene is typically formed as a byproduct during the manufacture of other 

chemicals (mainly solvents) and pesticides. As a contaminant of PCP, it is detected in 

environmental compartments.25 According to the Agency for Toxic Substances and Disease 

Registry (ATSDR), hexachlorobenzene is detected in soil and sediment samples, and surface, 

ground and drinking water.26 In water, the chemical is slow to break down and is 

bioaccumulated by aquatic organisms, while in soil it can take years to break down. Due to its 

persistent nature and its ability to bioaccumulate, there is concern that exposures via 

contaminated water, soil, fish and even breast milk may put public health at risk. Like other 
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persistent organic pollutants, hexachlorobenzene has been detected in the blood of numerous 

groups of people, especially indigenous populations in the Arctic regions, like Alaska.27 In fact, 

fish from these regions are frequently found to be contaminated with hexachlorobenzene and 

other persistent organic pollutants.28 

 

Hexachlorobenzene has been detected in maternal and cord sera,29 and has been linked to 

hypertrophy of the thyroid gland and altered thyroid function.30 Higher levels of 

hexachlorobenzene were found in the fat of boys with cryptorchidism (undescended testis) 

than in the fat of boys without this defect.31 In animal studies, perinatal exposure of rats to 

hexachlorobenzene followed by dietary exposure for up to 130 weeks caused benign liver 

tumors in females, benign parathyroid-gland tumors (adenoma) in males, and benign adrenal-

gland tumors in both sexes.32 Hexachlorobenzene is linked to increased risk for tumor growth 

and the onset on cancer,33,34,35 and may have additive and synergistic effects with other 

organochlorine chemicals.36  

B. Toxicity of Polychlorinated Dibenzo-p-Dioxins and Furans: 

 

It has been well documented that polychlorinated dioxins and furans are persistent, 

bioaccumulative and associated with adverse health outcomes. The most potent dioxin, 2,3,7,8-

tetrachlorodibenzo-p-dioxin (TCDD), is a known carcinogen and highly toxic. While modern 

manufacturing processes have reduced the levels of these contaminants, they still pose risks to 

human and environmental health. The scientific database on these substances is extensive and 

the agency is aware of the concerns surrounding their continued persistence as contaminants in 
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PCP manufacture and in the environment. Much of the toxicity of PCP is attributed to its 

contamination with chlorinated dioxins and furan (as well as hexachlorobenzene). 

EPA identifies dioxins as a cause of impairment in over 600 waterways across the U.S.37 
Subsequently, fish consumed from these impaired waterways present dietary risks to public 
health. Adverse health outcomes associated with these substances include carcinogenicity, 
teratogenicity and endocrine disruption,38 and even lower birth weights.39 Introducing dioxins 
and furans into the environment via PCP use as wood treatment is unreasonable and 
unacceptable given the long-term risks and the cost of disposal and clean-up at contaminated 
sites. 
 
Pentachlorophenol: Environmental Risks 
 
As used as a wood preservative treatment for utility poles, it is expected that human and 
environmental exposures will occur. PCP is released into the air from treated wood surfaces. 
While this phenomenon (off-gassing or volatilization) would not result in large ambient 
concentrations of PCP in the atmosphere, residues quickly bind to soil and can make their way 
into surface and ground waters,40 where they can persist and accumulate in fish and other 
organisms. Increased temperature and leaching from rain will influence PCP migration from 
utility poles to surrounding air and soil. PCP’s major metabolite pentachloroanisole (PCA) is also 
highly toxic. According to data compiled by the National Toxicology Program (NTP), there is 
evidence of the carcinogenic activity of PCA.41 
 
Environmental monitoring has demonstrated that PCP exists in various environmental 
compartments (i.e. water, soil, sediment, and aquatic organisms) and even humans (as noted 
above). PCP is also a common contaminant in water,42 and studies with fish finds that PCP acts 
as an endocrine disruptor, eventually resulting in abnormal fish development.43,44  
 
In one study, field soil samples were collected around six PCP-treated wooden poles (in clay, 
organic soil, and sand) and found concentrations of polychlorodibenzo-p-dioxins and furans the 
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highest on organic and clay soils. The study also found that high levels of polychlorodibenzo-p-
dioxins and furans can be found in the first 2 meters below the surface.45 In a follow-up study 
by the same authors, a screening model to predict the influence of PCP pole-treating oil on the 
vertical migration of its impurities was evaluated.46 Soil samples were analyzed to determine 
concentrations of polychlorodibenzo-p-dioxins and furans at several depths in soil. Here the 
authors observed a significant vertical migration of polychlorodibenzo-p-dioxins and furans at 
various depths which they attribute to the influence of the carrier oil mixed with PCP. Another 
study, which appeared in the American Journal of Public Health, finds that treated utility pole 
placement near private water sources can increase the likelihood of drinking water 
contamination, especially in areas with high water tables, and with poles placed on road rights-
of-ways.47 According to this study, which was based in Vermont, tested water samples had a 
PCP concentration of 2.06 mg/L, and 1.15 mg/L, about 2000 and 1000 times the EPA maximum 
contaminant level (0.001 mg/L). In this case, treated poles were eventually replaced with non-
treated cedar poles. 
 
Given PCP’s potential to migrate off treated wood and into soil, pole placement near drinking 
water sources can increase the likelihood of drinking water contamination. Even though the 
solubility of the dioxin/furan contaminants is very low, these contaminants are readily sorbed 
onto soil particles and other surfaces. Surface waters with significant quantities of organic or 
clay particles can easily transport dioxins/furans to distant sites from their origin.48 For 
instance, PCP has been found in groundwater in several locations throughout Minnesota, 
including in some private drinking water wells near contaminated sites.49 
 
Regulatory Status: 

 

The last reregistration for PCP concluded in 2008.50 PCP must now undergo registration review, 

which must be completed by 2022. EPA announced on December 19, 2014, that it was opening 

registration review for several active ingredients, including PCP.51 PCP has a long history of use 

in the U.S. Due to its potent toxicity, residential uses have long been cancelled. In 2004, non-
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pressure and non-thermal treatment uses of PCP (e.g., spray uses) were deleted from labels, 

leaving only pressure and thermal treatments. 

 

However, PCP remains a potent toxicant and no longer serves a necessary benefit to society. As 

a result of its toxicity and presence in the environment, PCP and its salts are being considered 

for listing under the Stockholm Convention as a “persistent organic pollutant” (POP) to be 

targeted for worldwide phase out.52 In October 2014, the Persistent Organic Pollutants Review 

Committee recommended that PCP be targeted for global elimination and be listed as a POP 

due to its persistence, bioaccumulation, long-range transport, and toxic impacts. In accordance 

with Article 8 of the Convention, the Committee decided that, “Pentachlorophenol and its salts 

and esters is likely, as a result of its long-range environmental transport, to lead to significant 

adverse human health and/or environmental effects such that global action is warranted.”53 

While the U.S. is not a signatory to the Stockholm Convention, it is the largest producer and 

user of PCP in the world. Unfortunately, EPA, as the U.S.’ representative at the recent 

convention meeting, sought to oppose efforts by other nations at the convention to have PCP 

listed for global elimination, even though at the same time the U.S. Department of Health and 

Human Services included PCP in its 13th Report on Carcinogens, declaring  PCP, “reasonably 

anticipated to be a human carcinogen.”  

While the rest of the world moves forward with eliminating this toxic and persistent chemical 

from commerce in order to protect their citizens and the environment, the U.S., at the direction 

of EPA, continues to lag behind when it comes to protecting human health and the 

environment.  

Alternatives are Feasible and Available: 
 
It is important for the agency to be aware that there are numerous alternatives to PCP-treated 

utility poles and that current use of PCP to treat these poles cannot be considered a necessity. 

Several effective and economical alternatives to PCP that were not readily available years ago 

now exist. 

The alternative technologies for PCP-treated wood include recycled plastics, composites, 

recycled steel, concrete, and a number of new wood preserving chemicals that contain neither 
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arsenic, chromium nor PCP including: Alkaline Copper Quaternary (ACQ), Copper Azole, Copper-

8-quinolinate, and borate-based wood preservatives. Manufacturers of these alternative 

technologies can expect to experience an increased share of the market and eventually replace 

those structures and applications where PCP-treated wood is currently used.  

 

In the case of wood, the utility industry expects 40 to 50 total years of service (although it is not 

uncommon for batch of wood to yield less than 35 years of service). The steel, concrete, and 

composite alternatives yield a lifespan of 80 to 100 years. There are differences in maintenance 

costs associated with different materials. For example, wood may require retreatment, which 

some utilities perform on a set cycle, while steel, concrete and fiberglass do not. In addition, 

disposal costs for chemicals used in wood treatment are high and growing, while steel is 

recycled.  

Steel is viewed as the most common alternative utility pole material. Steel alternatives 

represent a small but growing alternative when compared with the use of treated wood utility 

poles. Steel is lighter and sturdier and more fire-proof. Alternative woods like Redwood, cedar, 

and cypress are naturally pest and decay resistant and are good options for residential users.  

Reinforced concrete has also been identified as an alternative material to treated wood poles. 

The material's longevity ranges from 80 to 100 years. There are a number of other materials 

that are available for poles, such as fiberglass reinforced composite. Additionally, there is the 

option of burying utility lines underground. 

One of the arguments used against non-wood alternatives to treated wood is that it will require 

a retraining of utility linemen and thus pose an occupational danger to them since they are not 

used to working with non-wood poles. It is true that job-training will be required of any switch 

to non-wood utility poles, however the occupational risk posed to linemen by working with 

poles treated with toxic chemicals far outweighs the risk of switching to a new product and 

requiring re-training. 

The primary argument used against alternatives to treated-wood, especially utility poles and 

railroad ties, is that their cost is prohibitive. Similarly, industry-sponsored studies have reported 

that life cycle assessments for treated-wood poles versus steel and concrete alternatives point 

to treated-wood poles as the preferred alternative.54,55 These assessments factor in fossil fuel 

use, water use, ecological impact and greenhouse gas emissions. What these studies do not 

take into account are the human health risks and long-term, persistent contamination 
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associated with the use of treated wood. Another study, this time for the life cycle assessment 

of steel finds that steel poles produce less treated waste, are less disruptive of and does not 

contribute to habitat loss in forest areas, and produce lower levels of greenhouse emissions 

associated with climate change.56 

 

In addition, arguments against non-chemical/non-wood alternatives often fail to take into 

account differences in the lifespan of treated wood versus concrete or recycled composite/steel 

poles, and the fact that with some alternatives, such as steel and concrete, fewer poles or ties 

per mile are needed than for treated wood ones. In an assessment of alternatives reported by 

the Persistent Organic Pollutants Review Committee,57 it is noted that while upfront costs may 

be higher for non-chemical alternatives than treated wood, the lighter weight and longer 

lifespan of the non-chemical alternatives make costs competitive overall. For instance, steel 

poles are of comparative price to treated wood when assessed for full life span and reduced 

maintenance costs. It should also be noted that concrete and steel products can be recycled, 

whereas PCP-treated wood must be treated as hazardous waste at disposal. 

Conclusion: 
 
PCP is an old generation persistent organic pollutant whose use as a wood preservative is not 

necessary and risks unreasonable under FIFRA. This substance, by nature of its contamination 

with hazardous toxicants like hexachlorobenzene, dioxins and furans, has risks that far 

outweigh any perceived benefit given the availability of alternatives. PCP is associated with 

numerous adverse health outcomes and environmental impacts. As a result, it has been 

targeted for global elimination on the international stage.  The U.S., represented by EPA, must 

take the lead in establishing permanent phase out of this chemical.  

During this registration review, EPA must find that the risks to workers, residential bystanders, 

and the environment from unintended dermal, inhalation and dietary exposures pose 

unacceptable risks under Section 3(c)(7)(A) of the Federal Insecticide Fungicide and Rodenticide 

Act (FIFRA), in that registration poses “unreasonable adverse effects on the environment.” 

We appreciate your consideration of our comments. 
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