





reasonably foreseeable ingestion by children.”*® With regard to children, the FHSA requires that
an “article intended for use by children, which is a hazardous substance, or which bears or
contains a hazardous substance in such manner as to be susceptible of access by a child™ is to be
banned.®! In other words, if playground equipment, which is obviously an “article intended for
use by children” contains a substance which is toxic (among other things), and causes substantial
personal injury or illness, the CPSC must ban the product.

III. Costs and Benefits of Regulation

A. What Are the Benefits of Banning CCA-Treated Wood in Playground
Equipment?

What would be the benefits of banning CCA-treated wood? To understand the benefits, we must
first understand the possible problems posed by CCA-treated wood. The CPSC briefing
materials suggest that a young child who plays on CCA-treated wood playground structures has
in increased risk of between 2 to 100 per million of developing lung or bladder cancer above the
risk of these cancers dues to other factors.>? This calculation is based on a number of
assumptions, discussed below.

1. Children’s Use of Playground Equipment

~ CPSC staff believes that that children will ingest arsénic by first rubbing their hands on CCA-
treated wood and then ingesting the arsenic through either licking their fingers, ot touching food
and eating the food.*® They argue that children ages 2 to 6 are the “at-risk” group. since they
exhibit the most hand-to-mouth behavior.** They assume that children visit playgrounds 156
times a year.”” They assume that arsenic levels on CCA-treated wood in the Washington, D.C.
metropolitan area are representative of playgrounds nationwide.*® Also, CPSC staff assumes that
children will pick up 7.6 pg of arsenic on their hands every time they play on playground
structures made of CCA-treated wood, and that they will ingest 43 percent of this arsenic.’’
Assuming all of CPSC staff’s assumptions are correct, this means that a child could ingest 510
ug of arsenic each year.

CPSC staff conducted a couple of studies to quantify the amount of arsenic transmitted from
CCA-treated wood to children’s hands. In total, the CPSC staff examined CCA-treated wood-to-
hand transmission on 20 CCA-treated surfaces.”® Because of outliers, the mean values were
much higher than the median values of CCA to hand transmission. In the two studies conducted
by CPSC staff, the median values were 3.5 ug and 4.8 pg while the mean values were 7.6 pg and
7.7 ug.*® Whenever there are outliers, as is the case here, the mean is not necessarily the best
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statistic to use because it represents the average, but not necessarily the typical data point.** If
the distribution of data points is representative of the population (for example, the outliers may
represent a subset of CCA-treated structures that pose a more significant hazard), and if the dose-
response function is linear, then the use of the mean will give the most accurate forecast of
cancer cases. On the other hand, the skewed distribution of data points may simply be an artifact
of the particular studies and methods used. With a sample size of only 20, it is not possible to
draw any robust conclusion about the shape of the distribution of exposure in the population.
Therefore it is imprudent to use the mean and thereby give disproportionate weight to the outliers
m this limited data set.

2. Toxicity of Arsenic

CPSC staff examined several studies and made a number of assumptions in determining that the
children can be exposed to a dangerous amount of arsenic on playgrounds.®’ Even though CPSC
staff recognized that “significant variability and uncertainty exist the available data, statistical
modeling, and extrapolation and that several reasonable approaches could be that would result in
estimates of cancer that differ by an order of magnitude or more” they considered the toxicity
assessment to be reasonable:."'2 However, there are many problems inherent in the CPSC’s
approach.

a) Limitations in the Studies CPSC . Staff Relied Upon in
Comparison to Arsenic Ingestion by Children from CCA-Treated
Wood

To determine toxicity, CPSC staff examined studies from Taiwan, Argentina, and Chile.

However, every one of the studies that CPSC staff cites approvingly is of questionable

significance for people living in the United States, and especially for children playing on
playground equipment.

The first major problem is comparing doses of arsenic consumed these studies with doses of
arsenic consumed by children. CPSC staff cites studies conducted in by Tseng in 1968 and 1977
in Taiwan that found a dose-related increase in skin cancer. The arsenic concentration in wells
was found to be on average between 400-600 p.g/L.43 A 2001 study by Chiou et al. found
“significant dose-response relationship between the incidence of bladder and kidney cancer and
drinking water containing arsenic at concentrations greater than 100 ppb.”* (100 ppb is equal to
100 ng/L). The CPSC staff also cites a study conducted in Chile where average drinking water
arsenic levels were between 200-400 pg/L. The staff also noted that the “data {from the Chilean
study] also suggest a synergistic interaction between arsenic ingestion and cigarette smoking.”®
However, the fact that there may be a synergistic relationship between arsenic ingestion and
smoking seems of very limited importance in this case since not many children between the ages
of 2 and 6 smoke. Lastly, CPSC staff cites an Argentine study suggesting an increased risk of
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lung and kidney cancers due to arsenic ingestion.*® The average concentrations of arsenic in the
water in the Argentine study were 178 ng/L for the highest exposure group.”’

The amount of arsenic children would consume by playing on CCA-treated wood, even
assuming all of the CPSC staff’s assumptions are correct, is far lower than any of these studies.
As noted above, the CPSC staff calculates that a child will consume 510 ng of arsenic a year. If
the same child lived in the area studied by Chiou et al., she would consume the same amount of
arsenic by drinking a mere 5 liters of water. If this child lived in the area of Chile where the
Chilean study was conducted, she could ingest 510 ug of arsenic in a mere 1.275 liters of water.
Put in the most simplistic terms, CPSC staff finds it reasonable to compare the amount of arsenic
a child consumes over the course of an entire year, to the amount of arsenic people consume
every day in areas with high concentrations of arsenic. :

Even though the amount of arsenic potentially consumed by children via exposure to CCA-
treated playgrounds is very low compared with studies that show that arsenic can be
carcinogenic, CPSC staff believes it is possible to extrapolate from chronic doses to the low
doses children would consume. It adopted a linear dose-response function in order to extrapolate
cancer risks from the relatively high exposure levels observed in the Taiwanese and Chilean
studies to the much lower concentrations to which American children may be exposed. % CPSC .
staff refer to studies by the National Research Council (NRC) of the National Academy of
Sciences to support a linear extrapolation of risks to low doses. However, the NRC panel fit a
number of models to the Taiwanese data, but none of the models provided a good fit to the data
and their estimates of risks at low doses fluctuated wildly. % As one scientist who served on
NRC’s subcommittee on arsenic in drinking water explains, “given what is undoubtedly a high
error rate in exposure classification in the data, there would be little basis for much credence in
any model to fit the data.® In other words, the data the NRC relied upon are not robust enough
to provide scientific credence to the extrapolation of cancer risks of chronic arsenic exposures to
cancer risks at lower levels.

CPSC staff explains that they chose a linear model because there is an “absence of data that the
shape of the dose-response at low doses is not linear.”' However, the NRC expert panel
believes, based on the evidence on the mode of action for arsenic-associated cancers, that the
dose-response function is more likely to be sublinear — meaning that the linear extrapolation used
by the CPSC significantly overstates the expected risk at low doses.*?

Another problem with the CPSC staff’s extrapolation is the duration of exposure to the
carcinogen. As one scientist who has studied arsenic toxicity explains, “even if the risk of low
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concentrations in drinking water were reliable . . . extrapolation of risk estimates based on
chronic exposure to children who are intermittentty exposed to CCA-treated wood in childhood
is speculative.” The CPSC staff cites no data to show that intermittent exposures for a short
period of time can be compared to lifetime chronic exposures. This 1s problematic because the
body can apparently repair itself over time.>* In fact, if a heavy smoker quits, 20 years later his
lungs can be “restored to a fully heaithy condition in which the risk is as low as nonsmokers.”>

b) Studies in the United States that CPSC Staff Omitted

Despite citing all the Taiwanese, Chilean, and Argentine studies approvingly, CPSC staff fails to
give any credence to what they acknowledge are “several epidemiological studies in the U.S.
[that] have not [shown] increased cancer incidence in populations with elevated drinking water
levels (up to about 200 [pe/L])”.3¢ First of all, CPSC staff argues, “these studies did not have
sufficient statistical power to detect the small increases in cancer incidence that would be
expected at the relatively low doses experienced by the U.S. population.”’ However one of the
studies led by an EPA researcher was conducted on a cohort of 4,058 individuals who were
" exposed to waterborne arsenic at levels of 14 to 166 ;,tg,/L.58 Despite consuming arsenic at levels
_comparable to those in some of the other studies, the study did not indicate higher levels of
bladder cancer.”® In fact, the authors of the study observed only 39 deaths from bladder and lung
cancer, far below the 63.5 that would be predicted in the normal population.®® To justify
excluding this study, CPSC staff argues “this cohort differed from the larger population in
“important ways.”®!  Specifically, the “cohort was rural and belong to a religion with strict
lifestyles rules.”®  The members of the cohort were mostly members of the Church of Jesus
Christ of Latter-day Saints, and as a result most did not drink alcohol, coffee, tea, and most did
not-smoke. CPSC staff points out this fact as if this were a confounding factor. However, the
members of the cohort merely reduced the confounding influence of other possible causes of
cancer, thus making it easier to discern any influence elevated levels of arsenic could have in
incidents of cancer.

Another reason the CPSC staff should have paid close attention to this study, instead of
discounting it, is because the diet of most members of this cohort is closer to the diet of children.
Like the members of the cohort, few children between the ages of two and six consume alcohol,
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coffee, or tea, and most do not smoke. The studies from Taiwan are not necessarily comparable
to the United States, and especially to children, because the members of the Taiwanese cohorts
had higher incidents of smoking and poorer nutrition.*?

¢) CPSC Expects the Data to Prove a Negative

In the end, CPSC staff accepts the aforementioned Taiwanese, Chilean, and Argentine studies,
“despite the weakness in the epidemiological studies and the uncertainties about extrapolating to
the U.S. popula\tion.”e'4 Instead of showing any evidence that any of the studies cited by CPSC
staff has any relevance to incidents of cancer in the United States, CPSC staff argues that the
evidence does not disprove them. In other words, CPSC staff first cites studies approvingly that
are of questionable application to the situation of children in the United States. Second, they
discount any studies that tend to prove them wrong (and which happen to be the only studies
conducted in the United States, and also happen to be on people who have a diet similar to
children). Third, after discounting any contrary evidence, CPSC staff argues, “[t]hus, there is no
convincing evidence that arsenic does not cause cancer at relatively low exposures.”

This is equivalent to requiring a defendant to prove that he is not guilty, without the prosecution
providing any evidence of the defendant’s guilt. Besides the impossibility of proving a negative
.as the CPSC staff implicitly argues should happen, they also fail to state the obvious, which is
exactly the opposite of their claim. Given the evidence presented by CPSC staff, it is easier to
draw the conclusion that “there is no convincing evidence that arsenic causes cancer at relatively
low exposures.”

Also, the CPSC is only given statutory authority to regulate substances if they “may cause
substantial personal injury.”® The statutory language does not give the CPSC authority to
regulate a substance if “there is no convincing evidence that it does not cause substantial
personal injury.” Under the FHSA, the CPSC has to show that there is a possibility or
probability of substantial personal injury. Because they fail to provide any evidence that arsenic
is carcinogenic at the levels ingested by children from CCA-treated wood, they fail to meet their .
statutory mandate. '

d) Other Studies on Arsenic

Besides the two studies on arsenic conducted in the United States that CPSC staff cites, there are
many others. In Florida, six doctors, including the chief epidemiologist at the state Department
of Health, were appointed to study arsenic risks from playground equipment and recreational
facilities.®® The workgroup concluded that, “[t]he available data have not demonstrated any
clinical disease.associated with arsenic exposure from this use of CCA treated wood.”” The
workgroup also explained that “CCA-treated wood has never been linked to skin disease or

& ROBERT RAUCHER, PUBLIC INTEREST COMMENT ON EPA’S NATIONAL PRIMARY DRINKING WATER REGULATIONS;
QRSEN[C RULE, REGULATORY STUDIES PROGRAM, MERCATUS CENTER, GEORGE MASON UNIVERSITY (2000).
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%7 Letter from Florida Physicians Arsenic Workgroup, to John Agwunobi, M.D., Secretary of Health, State of
Florida 1 (June 14, 2002) (available at http://www.citw.org/FL_Physicians.pdf) (last visited Mar. 15, 2003).
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cancer in children exposed during recreational use™®® and that “arsenic that could be absorbed
from playground soil and CCA treated wood is not significant compared to natural sources and
will not result in detectable arsenic uptake.”(’9

A study conducted by Dr. Christopher Teaf, director of the toxicology program at Florida State -
University, found that 420 pg of arsenic per 100 cm® would be safe for occasional childhood
exposure (5 years).” By way of comparison, the CPSC staff estimates that CCA treated wood

used in playground has 6.3 ng of arsenic per 100 em?.!

A study conducted by Dr. Barbara Beck, an expert in health risk assessment and a lecturer in
toxicology at Harvard, found that “CCA-treated wood in both a residential and playground
setting does not pose a significant health risk to children or adults.” 2 In fact, “all of the
exposure estimates (and associated risk estimates) in this report for CCA-treated wood are below
the exposure and risk estimates associated with the proposed drinking water standard for arsenic -
and the levels of naturally occurring arsenic in food.”™

e) Conclusion on Arsenic Toxicity

As the aforementioned studies indicate, there is controversy over the carcinogenicity of arsenic at
low levels. Further, there is not a single study that shows arsenic to be toxic at low levels. There
are also no studies conducted in the United States showing that arsenic is carcinogenic at the
levels present in the United States. As a member of National Research Council’s Subcommittee
on Arsenic in Drinking Water explains,

there is clear evidence of cancer and non-cancer effects [of arsenic], but at or
below 50 pg/L, limitations regarding the epidemiological data and the mode-of-

~ action or arsenic toxicity are inadequate to support the conclusion that there are
adverse health effects in the United States. The implications for the CPSC
analysis is that they are trying to ferret out cancer risks at extremely small arsenic
intakes for which it is not at all clear that there even is an cancer risk.””

3. Significance of Risks as Calculated by CPSC Staff

If we give CPSC staff every benefit of the doubt on their assumptions (and as noted above there
are many reason to believe that the estimates of arsenic carcinogenicity are overstated), this
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possible additional risk of cancer from CCA-treated wood is nevertheless very slight. CPSC
staff estimates the increased risk of lung or bladder cancer because of arsenic in CCA-treated
wood is between 2 per one million and 100 per one million. To put this risk in perspective,
about one of every 10,000 non-smokers (0.01 percent) develop lung cancer. 5 According to
CPSC staff’s estimates, the risk of developing lungcancer would increase from 0.01 to between
0.0102 and 0.020 percent.

The lifetime risk of developing bladder cancer is about 2.0 percent for men and 0.5 percent for
women. The risk estimated by CPSC staff would increase this risk for men from 2.0 percent to
between 2.0002 and 2.02 percent and for women from 0.5 percent to between 0.5002 and 0.51
percent.

To compare these risks to other risks of everyday life, the following all increase the annual risk
of death by one in one million: Traveling 10 miles by bicycle, drinking Miami drinking water .
for one year, travelmg 150 miles by car, flying 1,000 miles by jet, living 2 months in Denver,
living 2 months in a average stone or brick building, or having one chest x-ray at a good
hospital.”® There is a 4 per one million chance of a resident on the ground dying from a plane
crash.”” There is a 122 per million chance of a woman dying during two childbirths.”® There is
900 in a million (9 in 10,000) chance of a women being killed by a husband/lover and there is a
6,000 in a million (6 in 1,000) chance that during your lifetime, as a pedestrian you will be killed
by a car.”” Put in this perspective, the risk to a child playing 156 days per year on a CCA-treated
playground structure is less than the risk of dying from being hit by a plane falling from the sky,
at the Tow end of the risk spectrum or at the high end, dying by bearing two children.

4. Conclusions on the Benefits of Banning CCA-Treated Wood in.
Playground Equipment ' )

Even if CPSC staff is given the benefit of the doubt on their assumptions, analysis, and
conclusions, the benefits of banning CCA-treated wood in playground equipment are small.
However, there are many reasons to believe CPSC staff’s estimates grossly overestimate the risk.
Key assumptions—that children will ingest 43 percent of everything their hands come in contact
~ with, or that children between the ages of 2 and 6 will play on CCA-treated wood 156 times a
year—seem likely to overstate actual expected values significantly. Further, the small sample
size (20 playgrounds) and the large difference between the mean and median suggest that the
sample mean may overstate the average arsenic transmission levels in CCA-treated wood by 100
percent or more. CPSC staff cites no studies to show that arsenic is carcinogenic at low doses or
that a linear response curve is approprlate to extrapolate arsenic levels from high chronic
exposures to low exposures. This is particularly important since even with CPSC staff’s
generous assumptions, a child only consumes 510 pg of arsenic a year compared to people in the
study areas who consume that amount during a typical day, or even during a single meal. While

* Steven Milloy, Playground Wood: Cancer Cause or Consumer Scare?, at
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relying on studies conducted in other parts of the world where people have higher rates of
smoking, poorer nutrition, and different genetic susceptibilities to bladder and lung cancer,
CPSC staff disregards the only study conducted in the United States. This study seems a far
more appropriate one from which to extrapolate health effects because (a) the doses of arsenic to
which people were exposed were lower than the Taiwanese and Chilean studies (though still
much higher than the doses to which children would be exposed) and (b) the study population
has similar life-style and nutritional habits to children. The American studies did not show a link
between arsenic and cancer.

One way the CPSC staff could have easily demonstrated if their estimates had any scientific
validity would have been to conduct urine tests in children exposed to CCA-treated wood. Such
a study could easily show if children who are exposed to arsenic in CCA-treated wood have
elevated arsenic levels in their blood. Such as study could serve as a useful control to the
estimates generated by CPSC staff about arsenic uptake by children. -

In conclusion, from the evidence that CPSC staff presents, there is no evidence that there are any
benefits of banning CCA-treated wood because of possible arsenic ingestion.

B. What Are the Costs of Banning CCA-Treated Wood in Playground Equipment?

Despite a lack of evidence that banning CCA-treated wood in playgrounds would produce
benefits, there is plentiful information that doing so would be very costly, not only economically
but environmentally and in terms of public health.

1.  Environmental Costs

Pressure treated wood is produced from plentiful tree species.’ Almost all of the trees that are
used to make pressure treated wood are grown on tree farms, not third world rain forests or old
growth forests.® Using pressure treated wood 1nstead of untreated wood saves as many as
226,000,000 trees from being harvested every year.¥ Using CCA pressure treated wood instead
of more energy intensive products such as concrete, steel, or plastic saves as many as 32 million
barrels of oil a year.®> Because one substitute for pressure treated wood is using harder woods,
like redwoods, using pressure treated wood saves redwoods.*® CCA-treated wood is made
partially from recycled wastes and the preserving process does not produce air pollutants or
water-waste dlscharges By using pressure treated wood “we have saved a forest two times the
size of New England.”®® Pressure treated wood is also used as walkways over environmentally
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