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-~--Original Message-----

om: McDevitt, Jerry [mailto:Jerry.McDevitt@klgates.com]
Sent: Wednesday, May 25, 2011 1:19 PM
To: Tammy L. Ribar
Subject: RE:

Tammy ,
That is strange. Why is Travelers involved? Who actually collected the samples submitted

to the lab and what was being measured?

————— Original Message-----

From: Tammy L. Ribar [mailto:ribartl@hh-law.com]
Sent: Wednesday, May 25, 2011 11:55 AM

To: McDevitt, Jerry

Cc: Mary-Jo Rebelo

Subject: RE:

Jerry,

The test results were submitted as one of the exhibits presented on behalf of the
Applicant at the March 21 public hearing. The listing of Washington Penn Plastics Co as
the location sampled is incorrect. This test was performed at Gilbert's Funeral Home in
Boston, PA, and there

was testimony to that effect at the March 21 hearing.

Tammy L. Ribar, Esquire

Houston Harbaugh

Three Gateway Center

401 Liberty Avenue, 22nd Floor
ttsburgh, PA 15222-1005

..212) 288-5018

(412) 281-4499 FAX

ribartl@hh-law.com

www.hh-law.com

————— Original Message-----

From: McDevitt, Jerry [mailto:Jerry.McDevitt@klgates.com]
Sent: Wednesday, May 25, 2011 9:13 AM

To: Tammy L. Ribar

Subject:

Tammy,

In going through records I obtained by the right to know act regarding the earlier phases
of your client's efforts to have the law changed in Peters Township, I noted that a test
report for mercury vapor at a Washington Penn Plastic co plant was submitted. It was
issued, evidently, by Travelers insurance company based on samples submitted to Travelers
lab on March 7th of this year.

Could you please advise what this test for mercury vapors at a Washington Penn Plastic
plant has to do with a crematoria, why this was submitted, and to whom?

This electronic message contains information from the law firm of K&L Gates LLP. The
contents may be privileged and confidential and are intended for the use of the intended
addressee(s) only. If you are not an intended addressee, note that any disclosure,
copying, distribution, or use of the contents of this message is prohibited. If you have
veceived this e-mail in error, please contact me at Jerry.McDevitt@klgates.com.
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Summary

Modemn cremation has been a method of handling remains in the US since the 1870’s (Prothero), but
with a rate of less than 5% of all deaths until approximately 1972. The percentage of cremations increased
rapidly after that year (Prothero), reaching just under 32% in 2005 and expected to increase to nearly 46%
in 2025 (Cremation Association of North America).

Crematoria represent a significant source of mercury emissions to the environment. While estimates of the
quantities vary significantly, it appear that each cremation releases between 2 and 4 grams, with the
maximum seen by this reviewer at 8.6 grams in an individual cremation in Switzerland. There has been an
increase in the number of cremations annually and forecasts include both a further increase in the number
of cremations over time and an increase in the amount of mercury released in the next few decades due to
an increase in the number of the deceased having a larger number of their own teeth with amalgam
restorations. This increase is expected to be followed by a decrease in mercury emissions from
industrialized countries as the next generation of people has both few cavities and an increased
substitution of amalgam restorations with restorations that do not use mercury.

In the US, a mercury flow worksheet developed for Region V of the EPA estimates that in 2005, just
under 3,000 kilograms of mercury were released to the environment from cremation.

Most of the mercury from crematoria is released to the air, although some may collect on the walls of the
oven and chimney. Soil surveys have shown that while there is often an elevation of mercury in the top
soils near crematoria, most (over 99%) of the mercury emitted to the air does not settle to the soil in the
nearby area, but is instead added to the general atmosphere. Mercury levels in the ash have been only
rarely tested, and have been shown to be negligible in those tests.

Mercury emissions from crematoria are regulated in few places in the world, although the amount of
regulation is slowly growing. Possible control of mercury from crematoria includes the removal of teeth
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with amalgam restorations before cremation, the use of selenium capsules to bind up the mercury and
exhaust gas capture systems.

Number of cremations in Dane County, Wisconsin and the US

According to email from Dane County Coroner (Stanley), the number of cremations at crematoria for the
past four years have been as follows:

2003 1,615
2004 1,566
2005 1,548
2006 1,636

In previous communications, it was noted that there are 5 crematoria in Dane County, and that about a
third of all cremations are of deaths from nearby counties. While a previous message had estimated that
cremations were increasing at the rate of about 10% a year, the data show that the trend is less clear.

For the entire state of Wisconsin, the Wisconsin Department of Health and Family Services puts total
Wisconsin deaths in 2005 at 46,544, with the cremation rate at 34%, for a total of 15,844 cremations. This
is an increase of 68% since 1996, when the cremation rate was 21%. Using earlier state of Wisconsin
reports, the number of cremations has increased by an average of 6.4% a year since 1991.

In the US, the latest data available at this time are for 2003, for which just under 700,000 cremations are
estimated to have been performed at just under 2,000 crematoria (Cremation Association of North
America web site, July 2005). Cremation rates vary greatly among various groups of people. In the US, in
an article in USA Today in 2005 (Grossman), it was noted by Jack Springer, Executive Director of the
Cremation Association of North America that cremation rates in the US range from 3% in Tennessee to
61% in Nevada. Some of the differences in the rates of cremation are said to be related to the religion of
the deceased, with some religions forbidding cremation and others including it as part of their tradition.
Also important are the ties of the deceased and the family of the deceased to the community where the
death occurred. Those with stronger ties to the community generally have lower cremation rates.
Nationally, the rate is expected to be 46% by 2025.

On an international level, an article in a Danish newspaper in September 2003 (Thegersen) noted that
90% of all deaths in their larger cities are cremated. The number of cremations is also growing rapidly in
some countries. In an article published in 2003 in Switzerland (Knellwolf), it is noted that in the 1960’s,
one of every five deceased was cremated, while in 2000, two-thirds of all deceased were cremated.

Mercury use in Dentistry

Data were obtained from a variety of sources, including the US Bureau of Mines, the US Geological
Survey, the US EPA, an estimate by Bethlehem Apparatus Company as reported by Johnson, a
presentation by Vandeven and the Interstate Mercury Education & Reduction Clearinghouse (IMERC)
database for the use of mercury in dentistry from 1941 through 2001. In 1941, mercury use was about
0.15 grams per person per year, a total of 21 metric tons for the US. That number increased to just over
0.50 grams per person per year in the 1970°s, with 104 metric tons used in 1974. For 2001, the estimate is
between 0.07 and 0.15 grams per person, with the IMERC database reporting 21 metric tons of
consumption and Bethlehem Apparatus estimating consumption at 44 metric tons. The US EPA mercury
flow worksheet, updated in June 2006, uses an estimate of 32 metric tons for 2000, based on the work of
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Vandeven. More recent data are not yet available, but the IMERC database should have 2004 data by the
end of 2006.

In a Power Point presentation of the city of Palo Alto, CA, it notes that a small filling (restorations)
typically has 0.37 grams of mercury, calculated at one amalgam unit with 0.55 gram mercury, minus 0.14
gram waste during the filling process, minus 0.04 grams in trimmings. A large filling starts with two
amalgam units, but the final amount of mercury in the filling is not stated, although it is implied to be 0.74
grams.

In 1997, a US study (Albertini) was published with the results of a 1992-3 study of restorations in 1,166
male US Air Force Veterans, of which 1,105 had teeth. The results are in the following table:

Dental Restorative Practices in US Air Force Veterans
1992-1993 Study

Age | Number | Mean Mean Number | Mean Number of | Mean Number of
Group | of Number of Restored Restored Anterior | Restored Posterior
People of Teeth | Surfaces Surfaces with Surfaces with
Amalgam Amalgam
40-44 105 25.66 30.91 0.52 18.89
45-49 392 26.12 34.66 0.70 19.81
50-54 182 25.80 40.32 0.90 21.36
55-59 193 23.92 39.83 0.98 18.42
60-64 175 23.25 42.21 1.16 . 1735
65-79 58 21.71 41.00 0.74 14.00

The authors note that other studies had found that the people in this study probably had better dental care
than the population as a whole and had both more restored dental surfaces and fewer missing teeth than
the population as a whole. On this issue, a 1998 article by Kingman reported results of a study of
Vietnam-era veterans under the auspices of the National Institute of Dental Research, augmenting the
results of the Air Force Health Study. In this study, they reported the following data for the study
participants and the US adult male population and found that the veterans in the study had much higher
levels of tooth retention than the general public. (Note: edentulous means “without teeth”.)

Edentulism and Extent of Natural Teeth
in US Male Adults and the NIDR Study Cohort

1998 report
NIDR Cohort NIDR Cohort US Adult Males US Adult Males
Age Group Edentulous # Natural Teeth Edentulous # Natural Teeth
40-44 1.0 25.7 4.8 23.9
45-49 2.8 26.1 9.1 21.7
50-54 6.3 25.7 9.3 21.1
55-59 6.1 23.9 17.9 20.4
60-64 6.5 232 233 19.3
65-79 10.3 213 28.0 1.8.7(est)
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Marcus, et. al., give data for tooth retention and tooth loss for the general adult public in the 1988-1991
period.

Percentage of US Adults with One or More Teeth

1988-1991
NHANES III
Male Male Female Female
Age Group % Ave Number % Ave Number
Dentate of Teeth Dentate of Teeth
40-44 95.2 2 93.3 203
45-49 90.9 19.7 90.7 20.6
50-54 90.7 19.2 85.8 18.4
55-59 82.1 16.7 82.6 15.0
60-64 76.7 14.8 758 14.7
65-69 73.0 143 74.9 14.1
70-74 70.9 12.5 67.3 12.7
75+ 53.4 8.4 57.8 9.4

Two reports on the number of fillings per person in Sweden were found. In 1994, Hogland noted that in
Sweden, people in the age range of 30-55 have the highest amount of mercury in their teeth (about 15
grams per person), those younger than 30 have about 10 grams and those older than 55 have 5 grams
each. Using these data and information on the number of people who die in different age groups, he

calculates that mercury emissions from crematoria in Sweden will increased from 177 kilograms a year in
1985 to 602 kg/year in 2020, following by a decrease to 570 in 2025.

In a report from 1996 (Gran), it is reported that the average filling in Sweden weighs one gram, of which
50% 1s mercury. In a study of people with an average age of approximately 44, the average was 11-12
fillings per person.

Mercury in Body Tissues, Bones

According to a study done by the US Centers for Disease Control and Prevention (the 1999 National
Health and Nutrition Examination Survey (NHANES 1999)), the geometric mean for mercury in the
blood of women aged 16 to 49 was 1.2 ppb, with a 90th percentile reading of 6.2 ppb. For hair samples,
the geometric mean was not calculated, but the 90th percentile level was 1.4 ppm.

References have not been found on the relationship of mercury levels in either blood or hair to levels in
other body tissues. According to a web page of the World Health Organization, 80-90% of ingested
methylmercury becomes combined with red blood cells. This implies that only 10-20% would combine
with other body tissue. Several articles have discussed the half life of mercury in the body, and more
details will be sought on this subject.

As an indication of mercury levels from body tissues as part of cremations, if the average weight of a
cremation is estimated at 80 kilograms (176 pounds), the data from blood and hair samples would provide
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arange of 9.6 x 107 to 1.2 x 107" grams of mercury in body tissues per cremation. The high end is viewed
as extremely conservative as it represents the 90th percentile, not the mean level of mercury m hair.

Longevity of fillings

In a US Geological Survey report published in 2000, it was noted that the average life of a mercury
amalgam filing is reported to be from 5 to 8 years, while in a 1995 article in a Swiss dental medicine
journal (Matter-Grtitter), the average life was stated to be 10 years, and 10 years is the assumption used in
Defra’s 2nd consultation, published in 2004(UK Department for Environment, Food and Rural Affairs).

In a 1991 article in Consumer Reports, (Anonymous) however, the life of mercury fillings was given as
10-20 years.

If these data are correct, they imply at least two things: (1) the amount of mercury fillings in cremations
depends on the amount of fillings obtained in the last decade or so of life, and (2) changes in dental filling

practices will affect the amount of mercury found in cremations relatively rapidly.

Mercury from Dental Restorations in Cremations

Articles on mercury in fillings during cremation were found both in the literature of Sweden, Switzerland
and the UK.

In a 1993 Swedish report (Axelsson) on mercury flows in Géteborg (Gothenburg), an accounting was
done for cremations in 1984 and 1991, with a forecast for 2000.

The study notes that the amount of mercury in fillings per cremation changed from 1984 and 1991 from
3.6 to 4.6 grams, while the forecast is for 5.9 grams in 2000. This is due in part to a change in the age
distribution of the deceased, but more due to an increased retention of teeth by older people and hence a
greater presence of mercury fillings in the cremations. For example, from 1984 to 1991, the percent of
cremations and amount of mercury per cremation changed as follows in Gothenburg;

Mercury from Dental Fillings in Cremations in Gothenburg, Sweden

Age Group Mercury per | Mercury per | Percent of Percent of
cremation, cremation, cremations cremations
grams grams

1984 1991 1984 1991

0-4 0 0 1% 1%

5-29 10 5 2% 1%

30-34 18 10 1% 1%

35-39 17 10 1% 1%

40-44 /3% 10 1% 1%

45-49 13 13 2% 2%

50-54 12 12 3% 2%

55-59 8 12 4% 3%

60-64 6 8 7% 5%

75-84 2 3 23% 21%

85+ 1 2 33% 36%




DRAFT
For Switzerland, two articles from a Swiss dental medicine magazine were found on a determination of
mercury levels in the teeth of deceased who are cremated.

The first Swiss article is from a 1990 jounal of dental medicine (Rivola). A study was done of the
amount of mercury found in 130 cremations in Zurich, with each body examined by visual techniques and
x-rays. Based on a study of the amount of mercury in extracted teeth (62 molars and 72 pre-molars), it
was assumed for the cremations that each molar filling had 1.20 grams of amalgam, while each pre-molar
filling had 0.79 grams of amalgam. The authors assumed that 40% of the amalgam was mercury, although
noted that a more recent study had found that 43% of the amalgam was mercury.

The average age of the deceased was 77.4 years, and it was found that 32% of the deceased had no natural
teeth, with a 95% confidence interval of + 8.3%. For those with teeth (average age was 60.9 years), there
were 2.49 grams of mercury in the fillings, with a 95% confidence interval of +0.37 grams.

The second article is from 1995 (Matter-Griitter) and builds on the first article. The amount of mercury in
28 cremations was studied and given by age, but it is not clear if these are representative of the Swiss
population as a whole or instead more likely, it is what was available as part of the study to determine
mercury emissions from crematoria. The statistical analyses of these data were performed by this

reviewer. The results are as follows:

Mercury from Dental Fillings in Test Cremations in Zurich, Switzerland

Average Standard Coefficient
Age Number Mercury, Deviation, of
grams grams Variation
20-40 5 4.08 1.84 45%
41-60 7 4.45 1.32 30%
61-80 8 2.94 2.20 75%
81-99 8 2.32 1.73 75%

In a 2003 report from the United Kingdom agency Defra (Department for Environment, Food and Rural
Affairs), it was estimated that the amount of mercury from cremations will increase in that country by
two-thirds from 2000 to 2020 and account for between 11% and 35% of all mercury emissions to the air
in 2020. After 2020, the amount of mercury from cremations is estimated to stabilize for a period of time
and then decrease, based on the declining amount of mercury in current and future dental restorations.

The 2003 Defra report includes data on the occurrence of restorations in various age groups, developed by
the Office of National Statistics, in a 1999 document. In one table, it provides the following data for the
percentage of adults with no teeth:

Percentage of Adults in the UK with no teeth
Office of National Statistics, 1999

Age 19738 1988 1998
16-24 ND ND ND
25-34 4 1 ND
35-44 13 4 1
45-54 32 17




55-64 56 37 20
65-74 79 57 36
79 80 58

over 75
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Also provided are data for the number of restorations in those adults who had teeth:

Number of Sound Restorations in Dentate Adults in the UK
Office of National Statistics, 1999

Age 1978 1988 1998
16-24 8 5.5 2.9
25-34 9.8 10 7.4
35-44 8.9 11.1 10.1
45-54 7.1 9.6 11.1
55-64 ND 7.1 9
65-74 4.8 5.7 8.2
over 75 ND 3.7 6.5

The report noted that in a 2001 study of 18 cremations in the UK, six released very little mercury, with the
average mercury emission being 0.9 grams, with a maximum of 6.76 grams. The report further notes that
in the UK, 3.0 grams of mercury per cremation is typically used in calculating mercury emissions from
cremations and is used in the National Atmospheric Emission Inventory. The 2004 Defra consultation
recommends that this number be revised and more details are given in the next section.

Air emissions from cremations

Data on mercury air emissions from cremations was found from the UK, the US, Norway, Sweden,
Finland and Switzerland. The range of data is very large, from 0.94 x 10~ gram/body in a US report to 8.6
grams in other reports. Defra (2004a) reports ranges as high as 6.76 grams from some cadavers. In no case
was a mass balance performed, with measurements of mercury deposited on the walls of the crematoria or
the amount of mercury in the cremated ash or the filter or water from scrubbers. While one study found a
relationship to account for almost 77% of the mercury from the cremation of three cases of mercury
amalgam added to a coffin without a corpse, other reports account for less than 1% of the mercury
available in the fillings.

A 1990 correspondence by Mills in Nature noted that there had been few, if any, studies on the release of
mercury from crematoria. In laboratory work, the author found that decomposition of amalgam was
detectable at 200° C and essentially complete at 700° C. The author concludes that during cremation, all
the mercury in standard dental amalgams would be released.

Other researchers concluded that higher temperatures are needed for the release of all mercury from
amalgam. Odanovic and Djurdjevic concluded that decomposition was very significant for in a laboratory
test of heating amalgam to 400° C, with the percentage of mercury falling from 50.17% to 3.11% after
two hours of heating. At higher temperatures, the release of mercury was more complete; a temperature of
800° C left mercury amounts at 0.7 % after 1.5 hours, while mercury was below detectable levels after
heating to 850° C for one hour or more.
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Mills estimates that 30% of the adults n the UK have lost all of their normal teeth and that the rest have
an average of 7.5 filings. He concludes that the average amount of mercury in the deceased is 5 fillings,
and, by measuring the amount of mercury in ampoules, estimates an average of 3 grams per cremation.

The estimate of Mills is judged to be reasonable by a follow-up correspondence in Nafure by Kiinzler and
Andrée, who report on tests done in a crematoria in Switzerland, but is said to be too high by Basu and
Wilson in their follow-up correspondence in Nature in 1991. Using data on the age distribution of the
death records and the loss of teeth by age group, their estimate is that the following amounts of mercury
would be present in the deceased:

Estimated Mercury in the fillings of the deceased in England and Wales, 1988
Basu and Wilson

Age group Number of Percent Number | Number of Grams of
deceased with teeth | with teeth fillings mercury, at 0.6
grams per filling
under 65 161,587 100% 161,587 9 872,570
65-74 137,179 43% 59,000 5.7 201,780
75 and older 272,642 20% 54,500 3.7 120,990
Total 571,408 - - - 1,195,340

Basu and Wilson estimate that that the estimate of Mills are too high, but as noted by Burton, there is a
mathematical error in their article. According to the data in the table above, taken from Basu and Wilson
but corrected by this reviewer to conform to the note by Wilson, the average mercury per cremation
would be about 2.1 grams.

As noted in the previous section, the 2003 and 2004 consultations of Defra note that the UK National
Atmospheric Emission Inventory for 2002 uses a value of 3 grams per cremation, and that it is estimated
that cremations account for about 16% of all atmospheric emissions of mercury in the country. Both
reports point out that tests done in the UK of 18 cremations found emissions averaging 0.9 grams per
body (with the highest test at 6.76 grams), and the 2004 consultation includes a description of the work of
both Mills as well as Basu and Wilson, and Burton, as described above. Recognizing that developing an
estimate is a difficult process, the consultation looks at the changes in the number of teeth remaining at
various ages and the number of restorations in the various age groups, and develops an alternative
estimate, as follows:

Estimated Mercury Emissions from Cremations in the UK

(2004 Defra Consultation)
Emission
Year (grams/cremation)
1968 0.49
1978 0.66
1988 1.04
1998 l=/1
2003 1.92
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For the US, the data on mercury emissions from crematoria is extremely limited. Two different EPA
reports on the Internet from 1997 provide two drastically different conclusions, both based apparently on
the same study.

For the US, in one study (EPA, 1997a), a value of 1.5 x 10 kg (1.5 grams) of mercury per cremation is
reported, from a 1992 test done in California of a propane fired crematorium. The EPA report does not
provide data on the age of the deceased, or the number and size of the fillings and the mercury estimated
to be contained in the fillings. The reference for this data is a report of California Air Resources Board
(CARB), 1992. Evaluation Test on Two Propane-Fired Crematories at Camellia Memorial Lawn
Cemetery. Test Report No. C-90-004. October 29, 1992. This reviewer has not been able to obtain this
study.

In the second EPA report (1997b), the amount of mercury is reported at 0.94 x 10 =5 kg/body (0.94 x 107
gram/body). The test results were said to have been obtained from a confidential test report to the
California Air Resource Board. The reference given for this report is FIRE Version 5.0, EPA-454/R-95-
012, U. S. Environmental Protection Agency, Office of Air Quality Planning and Standards, Research
Triangle Park, NC, August 1995.

Both EPA reports note that “Only one set of data are available for the average quantity of mercury emitted
for a cremation” in the U.S. (Page A-17 in EPA, 1997a, and page 4-36, EPA, 1997b.)

Two years later, however, other data were available, and for the US estimate of mercury releases from
cremation, the US 1999 National Emissions Inventory uses data from a study done at the Woodlawn
Cemetery crematorium to estimate that there are about 5.32 x 10 Ibs of mercury emitted to the air per ton
of cadavers cremated, with an average cadaver estimated to weigh 168 pounds (ERG). This is equivalent
to 0.2027 grams per cremation.

In 1999, EPA and the Cremation Association of North America did a series of tests of emissions from
cremations at the Woodlawn Cemetery, located in The Bronx, New York, where the tests were done from
June 11 through June 17, 1999. The data are both reported on the Internet, and, according to an email note
from a staff person with the state of Maine (Macdonald), in an industry trade magazine, The Cremationist
of North America (Vol 35, No. 4, 1999). In addition a review was done of the actual study, which was
obtained from the US EPA.

Nine cremations were done, 3 each at the operating temperatures of 1400° F , 1600° F and 1800° F. The
article on the Internet says that mercury averaged 0.23 grams/hour of operation, but there are no data on
mercury emissions varying with temperatures, since, according to the article, it was assumed that mercury
emissions would not change with temperature. According to the writer from Maine, this level of

emissions appears to be in the range of 1 gram or so per cremation. This would imply that each cremation
lasts over 4 hours, much longer than what is reported in European information.

However, the actual study (US EPA, 1999) shows somewhat different data. For background, the
crematorium has four cremation units that feed into a common chimney, which includes a wet scrubber.
According to Rahill (2005b), this is the only crematorium in the US that is known to have a wet scrubber
and was specifically selected for this test to determine the effectiveness of a scrubber to remove materials
from the exhaust gas. Each cremation unit has two chambers, the primary or retort chamber and the
secondary chamber. The retort is preheated prior to introducing the body container for cremation. A
typical cremation lasts approximately two hours. Following the cremation, the cooldown, removal of the
remains, and preheating for the next cremation takes approximately one hour.
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As noted above, testing was conducted for three conditions, where secondary chamber temperatures were
varied to be about 1400° 1600° and 1800° F per test (approximately 760°, 870° and 980° C, respectively).
Each test consisted of three sampling runs at the scrubber inlet and outlet.

The data for these tests are contained in the following table:

Woodlawn Cemetery Cremation Test Results for Mercury, 1999

Average
Secondary
Chamber Inlet Hg | Outlet Hg
Container Temperature.| emissions, |emissions,
Run | Age | Gender | Weight | Weight Body wrappings °F g/hour g/hour
1 78 M 157 15  [No clothes; plastic sheet 1425 0.3 0.2
2 70 F 163 85  |No clothes; plastic sheet 1475 0.003 0.006
3 g1 M 182 10 Plastic pouch 1450 0.51 0.23
4 55 M 199 10 Plastic pouch 1660 0.82 0.71
5 74 M 180 100 Suit, leather shoes 1656 0.14 0.07
6 76 M 188 30 Plastic sheets 1645 0.02 0.01
7 65 M 140 100 Hospital gown 1845 0.24 0.16
8 88 F 200 10 Plastic pouch 1838 0.014 0.012
9 88 M 105 10 Plastic pouch 1838 0.005 0.007
Average| 76.1 |[7M,2 F| 1682 | 41.1 - - 0.228 0.156

The report gives no data on the number of teeth nor the number of restorations present. In addition,
although it is clear that some mercury was removed by the wet scrubber system, no data are provided on
the analysis of the mercury in the water from the scrubber. The ash also does not appear to have been
tested for mercury. The report also does not indicate how the cadavers for analysis were selected and
whether they are representative of the population being cremated. For example, as seen by the data, there
is not a balance between male and female cadavers. According to the Defra second consultation (2004),
elderly men are likely to have more fillings than elderly women, so the above tests may overstate the
amount of mercury from cremations.

The tests for mercury releases also were not done continuously during the cremations. In the nine test
runs, gaps in emission testing at the inlet to the scrubber range up to 40 minutes. The clock times between
the start and the finish of the test ranges from 2 hours and 13 minutes to 2 hours and 40 minutes.

The number of tests are too few to determine if there is a correlation between secondary chamber
temperatures and mercury emissions, and a cursory review does not indicate that such a correlation exists,

with mercury emissions at the input to the scrubber averaging 0.27 grams per hour for the tests at about
1400° F, 0.33 grams/hour for the tests at 1600° F and 0.086 grams per hour for the tests at 1800° F. (On

the other hand, there were increased emissions of HCI, Cd, Pb and PCDD/PCDF homologues with
increased temperatures.)

The Woodlawn study only reports the emissions in terms of grams per hour and no conversion is given
for total releases. According to Rahill (2005¢), most of the mercury emissions would have been during
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the first hour of actual cremation, and the values reported are for that period. He concludes that the
reported values of emissions per hour are equivalent to total emissions. Thus, for run 1, he concludes that
the total emissions at the inlet to the scrubber were 0.30 grams of mercury.

The authors of the Woodlawn study, however, caution against the use of their data without caution; all
three volumes of the EPA study contain a disclaimer that:

“This report presents the results of a single test program at a single cremation facility. It should
not be assumed that these results would characterize emissions at other cremation facilities
without further study.”

Moreover, the lead staff person (Surman) for the consulting firm (Midwest Research Institute) that
performed the work notes that the data are subject to interpretation. He goes on to note that the data are
averages and recommends that they be multiplied by the total time of the cremation. He also notes that
they do not include measurements from the time break during which the measuring instruments were
switched from one access port to another, nor any releases from the warm-up and cooldown periods. For
run 1, he recommends multiplying the emissions per hour times the difference between the end and the
start of the test, or with a start time of 15:21, and an end time of 18:01 (total time lapse of 2.67 hours), the
total emission would be 2.67 hours x 0.30 grams/hour or an estimated 0.8 grams of mercury for this
cremation.

Thus, there is a significant difference of opinion among two of the principals in the Woodlawn study on
how to interpret the data from this study. In addition, the EPA project manager of the study (Curtis)
questions the validity of the testing, and notes that mercury levels were sometimes higher after pollution
control equipment than before it (Cain, 2005).

As another estimate of mercury emissions from US crematoria, an email note from a state official in

Maine (Macdonald) noted that a report titled The Northeast States and Eastern Canadian Provinces
Mercury Study, February, 1998 suggests a range of emission values from 0.8 to 5.6 grams of mercury per
cremation, or an average rate of 2.9 grams of mercury per cremation. A copy of this report has not been
obtained by this reviewer. However, a chapter of this report was found on the Internet, and in this chapter,
the suggested emission levels from crematoria are based on a review of data by EPA. from Germany,
Switzerland and the United Kingdom is said to be about 1 gram per cremation. In addition, a more recent
NESCAUM report, Inventory of Anthropogenic Mercury Emissions in the Northeast, reports the same
- range of estimates from six cited references,

A more recent US estimate of mercury emissions from crematoria 1s from a mercury flow workbook
prepared for EPA Region V by Barr Engineering and updated by EPA staff. In the January 2006 version
(Cain, 20006), the estimate is that in 2005, there were 2,961 kilograms of dental mercury that were in the
corpses cremated, and 75% ( 2,221 kg) were released as air emissions and 25% (740 kg) were released to
the land. The primary source of the land emissions is mercury attached to settled particulates from the
crematoria. This estimate is based on the judgment of staff from the Wisconsin Department of Natural
Resources, which helped develop the data for the model — no hard data were available for this estimate.

In a Canadian publication, a January 1998 document known as the Emission Inventory Guidebook, the
role of crematoria for a variety of air emissions is summarized, with a review of data from 12 countries. It
concludes that for most materials, crematoria are a minor source of emissions. The exception is heavy
metals, including mercury, for which cremations are said to be responsible for up to 21% of the
emissions, as in Sweden.
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The guidebook notes that the majority of the mercury comes from dental fillings, which it lists as being
between 5 and 10 grams per corpse. However, it lists the emissions from the EPA study as 9.344 x 107 ke
per body, or 9.344 x 10 grams/body, less than 0.02% of the mercury contained in the fillings.

In a February, 2001 newspaper article in a UK newspaper, it was report that the 440,000 cremations done
annually in Great Britain resulted in an emission of 1,300 kg of mercury to the air, or about 2.95 grams of
mercury per cremation. As noted previously, a 2003 UK report estimates that the amount of mercury from
cremations in that country will increase by two-thirds from 2000 to 2020 and in 2020, cremations will
account for between 11% and 35% of all mercury emitted to the air.

In Norway, a researcher reported in a February 2001 email that it is estimated that between 2 and 4 grams
of mercury are emitted to the air per cremation, but that it is dependent on the age of the deceased. He has
measured one such cremation and found an emission level of 0.80 mg Hg/ Nm® gas over a cremation of 2
hours. The gas volume was some 3,500 Nm?® gas/hr.( one furnace), so the total volume was 5.6 grams. In a
different email, this same researcher reported for another cremation the same concentration of mercury,

but a 1.5 hour duration and a gas volume of 3,880 Nm*/hour.

A staff person at the Norwegian equivalent of the EPA also wrote an email, noting that an inventory of
mercury emissions in Norway puts the emissions per cremation at 4.9 grams. The report is available on
the Internet at http://www .ssb.no/milgifin/.

In a draft fact sheet on crematoria from early 2001 being prepared for the Swedish Environmental
Protection Agency, an average emission of 5 grams of mercury is assumed. The reference for this
assumption is not listed, although the bibliography for the fact sheet has several references to a number of
Swedish reports on mercury emissions from crematoria. The fact sheet notes that in Sweden, cremations
account for just under 32% of the mercury emissions to the atmosphere.

Research in Switzerland was published in 1995 in an article in a Swiss journal of dental medicine (Matter-
Griitter, “Quecksilber- Emissionsmessungen in einem Krematorium™). In this study, the amount of
mercury was estimated in 54 bodies before cremation using a modification of the technique in the article
described above, by classifying the filings in various size categories as well as type of tooth. The bodies
were cremated without the level of mercury known to the people doing the cremations or testing the stack
for emissions and the exhaust gases were measured for mercury levels. Data on the deceased include their
age in 20 year intervals and the amount of mercury in their fillings and the results are provided for each
cremation and analyzed by output vs. input and by furnace temperature.

A total of 60 cremations were done, divided into a group of 54 cremations of corpses, approximately half
with mercury fillings and half without, and 6 “blind”” tests where the coffins were empty but a specific
amount of mercury amalgam was added in three of these coffins.

There was a correlation of 0.85 between input quantities of mercury and output quantities when all data
were included and 0.93 when several “outliers” where excluded. However, the output averaged only about
56% of the input for the 54 cremations of actual bodies and approximately 77% in the three tests that a
known amount of mercury amalgam was added to the blind test coffins. There was also mercury in the
emissions of corpses that had no fillings. In a series of cremations of corpses with no fillings, the level of
mercury emissions in the exhaust steadily declined with each subsequent cremation. It was concluded that
during those cremations with mercury fillings , some of the mercury was deposited on the walls of the
crematory rather than being exhausted to the air. The wall-deposited mercury was then emitted during
subsequent cremations, including cremations that had no mercury. An analysis was also done of mercury
emissions from the cremation those corpses without mercury fillings with respect to exhaust temperatures.
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A positive relationship was found, with more mercury emitted with higher temperatures, and a correlation
of 0.56. There was no correlation found for mercury emissions and age for those corpses that had no
fillings.

Actual output data were not provided in a numerical form, but instead are represented in a bar graph, with
the highest value being approximately 8.6 grams, as measured by this reviewer. Similarly, the level of
mercury emissions per Nnt' was not provided, although it was stated that in 82% of the cremations of
people with fillings, emission levels exceeded 0.2 mg/Nnt . In addition, this level was exceeded for 12%
of the cremations of bodies with no fillings.

It was recognized that mercury could come from other sources, such as mercury in body tissues or other
devices, such as the batteries of pacemakers. However, these sources of mercury were not calculated or
estimated.

The issue of the dispersion of mercury that is released from crematoria is partially indicated by studies
that look at the dispersion of mercury from solid waste incineration systems. In a review of mercury from
incineration by van Velzen, et. al., (2002), it is noted that flue gas leaving an incinerator stack has a linear
velocity of more than 10 meters per second, and will act as a free turbulent jet, resulting in considerable
dilution in a short period of time, with a dilution factor of 10° after about 200 meters and 108 after a
distance of 1 kilometer.

Mercury Emissions and Crematoria Workers

The issue of the impact of the mercury on the workers at crematoria has been discussed in varying depths
by researchers in at least Sweden, Norway and the UK.

In 1994, an article by von Platen in a Swedish newsletter on worker protection postulated that the gaseous
mercury produced during a cremation would disperse through the porous brick of the oven and that the
levels of mercury could reach 370 times the Swedish standard for mercury in the air of a work
environment. This theory was challenged by a later writer (Stréby), although no actual air measutements
were offered by either writer.

A year later, the Swedish Institutet for vatten och luftvardsforskning (Institute for Water and Air
Protection Research) in Géteborg prepared a report on mercury in crematoria, which was referenced in a
similar report done by the Norwegian Statens arbeidsmiljeinstitutt (The State Work Environment

Institute). According to the Norwegian report (Haugen), the Swedish study found average values of
mercury of 0.122, 0.011, 0.177 and 0.249 ng/m’ in the air at four crematoria. The outside air had average
levels of mercury of 0.002 pg/n’.

In the Norwegian study, measurements were made at three crematoria for a period of one week each.

With one exception, all measurements in the air were below the level of detection, which, depending on
background levels was 0.2 to 2 ug/m’. The level of mercury in the morning urine of 29 crematoria
employees from 18 crematoria was measured and found to be an average of 15.2 nmol/liter, with a range

of 4-39 nmol/liter. According to the authors, any concentration of less than 50 nmol/liters is assumed to

be non-work related. The workers who were tested worked more than 50% time and the crematoria all had
a minimum of 100 cremations a year.

A more detailed analysis of the impact of the mercury released during cremation on the mercury levels in
the employees of the crematoria was presented in an article in The Lancet, published in 1998 (Maloney),
with the research done in the UK. Measurements were made of the level of mercury in the worker’s hair,
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stratified by the type of work that they did, along with data from a control group and the number of
fillings in the people studied. The authors conclude that the employees had an increased level of mercury
in their hair as compared to the control group (p = 0.0016) and that there were statistically significant
differences between the strata for the types of work that people did (p = 0.024), as shown in the following
table.

Mercury in Crematoria Workers
The Lancet, 1998

Mean Hg in hair | Mean
Number | in ppm, and number of

Occupation sampled | standard error fillings
Administration 38 1.84 (0.20) 6.84
Cremation operative 48 1.60 (0.25) 5.85
Groundskeeper 11 1.47 (0.59) 4.82
Total crematoria
workers 97 1.68 (0.16) 6.12
Control 46 0.97 (0.11) 5.65

The research did not show a statistical correlation between the number of cremations performed annually
and the levels of mercury found, but there was a statistically significant different (p = 0.039) between

those workers at crematoria with more than 1,600 cremations a year and those workers at crematoria with
low outputs, with means of 1.96 and 1.47 ppm, respectively.

A follow up- exchange in The Lancet (Nielsen) expressed some questions about the conclusions of the
authors that the levels of mercury in the crematoria employees’ hair was related to their work m the
crematoria and instead pointed out a possible correlation with the number of dental fillings and the
potential of other factors, such as the consumption of fish. The authors of the original article said that
further analysis of the data showed only a superficial explanation of the levels in the hair and number of
fillings and believe that the level of fish consumption in the UK would not warrant the levels of mercury
in the hair.

Mercury in the Soil Surrounding Crematonia

In an anonymous authored 1990 article published in Resurgam, the newsletter of the Cremation Society of
Great Britain and the Federation of British Cremation Authorities, results are reported from soil samples

at a crematorium that had done in excess of 112,000 cremations over a period of 40 years, as given in the
table:

Mercury in Soil Surrounding A Crematorium
Great Britain

Sample number Distance from chimney Mercury (mg/kg)

9HO005P 142 meters, upwind 0.09
OH004P 61 meters, upwind 0.10
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9HO003P 51 meters, downwind 0.17
9HO002P 138 meters, downwind 0.17
9HO01P 233 meters, downwind 0.09

In a 1992 article in a dental magazine in Denmark by Arenholt-Bindslev, the author says that some studies
have found slightly elevated mercury levels in the soil and plants near crematoria, whereas other studies
have not found elevated levels. The reference cited is an 1986 Swedish report by S. Mérner and T.
Nilsson, “Kviksilverutlapp frin Géteborgs krematorier”’, published by the city of Goteborg. This reviewer
has not yet been able to obtain a copy of the Géteborg study.

A 1994 study by Phillips, et. al., in the UK found that mercury levels in the soil around several

crematoria. In one case, the soil levels were from 610 to 1,320 ppb, compared to a background or control
level of 430 ppb. The highest level was found in the location closest to the chimney. Samples consisted of
2kg of soil from underneath the top 2 cm of soil, but the depth of the samples was not described. No data
were provided on the number of cremations at this crematorium, nor the length of time that it was in
operation.

In a 1996 Swiss article (Anon., “Schwermetalle und Fluor in der Umgebung der Ziircher Krematorien™),
there is a discussion from a study that was made of mercury and other substances in the area surrounding
several crematoria in Zurich. It was found that there were measurably higher levels of mercury in the soil
than in background soil, especially within 100 meters of the crematoria, although the report did not
provide the actual data, nor information on the number of cremations performed nor the length of time
that the crematoria had been in operation. While the current levels of mercury in the soil were not found
to be of environmental or health concern, the future level of mercury in the soil is of concern, since the
number of cremations is expected to increase faster than the decrease in the amount of mercury used for
dental purposes. Three scenarios where done of mercury emissions from crematonia over the next 50
years, using assumptions of 2, 3 and 5 grams of emission per cremation.

In a latter article from Switzerland (Schilling), it was noted that the soil near the Winterthur crematorium
near Zurich, there were elevated levels of mercury to a distance of 500 meters in a 1992 study. However,
no specific data were provided in this article. Because of increases in the number of cremations at this
location, the leader of the canton’s soil protection unit [Fachstelle fiir Bodenschutz] forecast a significant
increase in the contamination of the soil. However, no more recent soil tests have been done of the
mercury levels near the Zurich crematoria since the 1992 study at the time that this article was published. .

In a 1997 New Zealand study (Nieschmidt and Kim), an investigation was done of the soil surround three
crematoria, and increases where found of mercury level levels in the top 5 cm of soil. A summary of the
data can be found in the next table:

Some Results of Soil Studies around Three New Zealand Crematoria, Published 1997

Crematoria Year | Yearsof Total Background Maximum Geometric
opened | operation | cremations | concentration | concentration | Mean above
(ppb) (ppb) Background
Purewa 1957 37 66,200 140 870 350
Hamilton 1964 30 28,800 200 560 170
South Auckland 1982 12 800 90 120 25
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For both the Purewa and the Hamilton crematoria, the authors found that mercury concentrations
increased as the distance from the crematoria increased, reached a peak, and then decreased. For the
Hamilton crematorium, the peak was found at a distance of 15 meters from the chimney.

In addition, at both the Purewa and the Hamuilton crematoria, the authors also provide data from samples
extracted from deeper levels. At the Purewa crematorium, at the site where the mercury concentration in
the 0-5 cm level was 850 ppb, it decreased to 130 ppb in the 5-15 cm depth and 90 ppb at the 15-30 cm
level. At the Hamilton crematorium, a site with 410 ppb mercury in the 0-5 cm level had 170 ppb mercury
in the 5-15 cm interval and 120 ppb in the 15-30 cm. As can be seen, the levels of mercury in the depths
under 5 cm were below background levels for both crematoria.

‘While the authors estimate that there is an increase of 100 ppb of mercury in soil concentrations for every
18,000 cremations, they also estimate that most mercury (99.95%) either never reaches the local soil or is

deposited and then re-volatized.

In a 2002 article looking at the levels of 32 metals in the topsoil of Oslo, Norway, taking 300 samples at 1
km intervals (Tijhuis, et. al.), the researchers found mercury levels ranging up to 2.30 mg/kg, with a mean
of 0.13 mg/kg and a median of 0.06 mg/kg. The highest median values were found in central Oslo, with
levels 8 times those of the median of the entire city. Using factor analysis, the authors conclude that
mercury is in a group of metals that are “... not very usual in geologic materials and probably have an
anthropogenic origin”, of which industry, garbage incineration and crematoria are listed as possible
sources. No attempts to correlate mercury to any individual source was made in the article.

In contrast to the UK, Swiss and New Zealand research on mercury in soils surrounding crematoria, in
May 2003, an article in the Norwegian newspaper Aftenposten (‘‘Krematoriene forurenser for mye )
reported that while the Oslo crematoria were releasing mercury above recently established standards, the
director of the crematoria stated that regular tests had been done of the soil in the area and that no
dangerous values were found. The newspaper article did not provide any data on the actual levels of
mercury in the soil. Inresponse to a request from this reviewer, on May 27, 2003 Stein-Olav Hohle of the
agency that is responsible for the crematoria wrote that their tests of the soil around the crematoria found
no measurable increase in the amount of mercury in the soil surrounding the crematoria over background
levels. At the time that the tests were done, the crematorium had performed some 70,000 cremations over

a period of 30 years.

Also from Norway, data were obtained (Andersson) on topsoil analyses from the city of Trondheim,
where 321 soil samples were taken. The data provided include the locations of the sampling with a
precision of hundredths of a meter. Also provided were the location of three crematoria, along with their
dates of operation and the number of cremations performed. In the data provided, no analysis was done of
the relation of the mercury levels in the soil and the operation of the crematoria, but using the information
provided, the following are the data from those locations within 400 meters of the crematoria, with the
distances calculated by this reviewer.
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Mercury Levels in Topsoil near Tilfredshet Crematorium, Trondheim, Norway
Distance i meters
Mercury in mg/kg
Crematorium operated 1925-1998, performed 26,000 cremations

Distance | 38 40 43 44 50 60 62 73 94 | 108 | 111
Hg 0.110]0.294]0.527]0.213]0.055]0.089]0.138 10.197] 0.038[0.162 | 0.015

Distance | 112 | 121 | 155 | 170 | 171 | 187 | 217 | 266 | 315 [ 392 | 396
Hg |0.110]0.342|0.145[/0.203 {0.071]0.114]0.259]0.015] 0.367]0.195]0.216

Mercury Levels in Topsoil near Lademoen Crematorium, Trondheim, Norway
Distance in meters
Mercury in mg/kg
Crematorium operated 1962-1998, performed 12,000 cremations

Distance| 53 78 192 | 230 | 249 | 251 | 286 | 321 | 339 | 381 | 396
Hg [0.143]0.136]0.547[0.340]0.015]0.222]0.084 | 0.094 [ 0.041] 0.424 | 0.262

Mercury Levels in Topsoil near Moholt Crematorium, Trondheim, Norway
Distance in meters
Mercury in mg/kg
Crematorium operated since 1998, performed 5,500 cremations

Distance| 6 68 79 116 | 117 | 118 | 180 | 237 | 250 | 271 | 278 | 290 | 375
Hg ]0.024]0.035] 0.068 ] 0.267 | 0.070 [0.122] 0.138 | 0.054] 0.076 ] 0.123 ] 0.083 |0.048| 0.134

In reviewing the data of mercury deposition surround crematoria, it should be noted that some research

concludes that atmospheric forms of metallic mercury have a very slow deposition rate (Capri) and that

deposition is largely from the Hg"" ionic form. Thus, the mercury released from crematoria might not be

expected to be deposited locally, but instead would contribute to deposition on a larger, perhaps global,
scale.

National standards for mercury levels in soils have been set at greatly different levels. Tijhuis notes that
for the topsoil analyses in Oslo, 4 exceeded the Norwegian norm value of 1.0 mg/kg, 23 exceeded the
Dutch target value of 0.3 mg per kg, while none exceeded the Dutch intervention value of 10 mg/kg. In
the UK (DEFRA, 2002), the most stringent guideline level is set for residential areas that have plant
uptake, at 8 mg/kg, while the guideline for commercial/industrial areas is 480 mg/kg. Much lower levels
are given in a US EPA OSWER publication in 2003, which references a 1998 report that found that
critical limits for mercury in soil of 13 countries ranged from 0.1 to 2.1 mg/kg.

Mercury in Crematoria Ash

No published articles on mercury levels in crematoria ash have been found. However, in an email from
Dr. Thomas Thomassen of Miltec in August 2002, he reported that he took 4 samples of ash from
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cremations and found that the mercury levels were less than 1 microgranvkilogram of ash. He noted that
this low level was to be expected, given the high temperatures produced during cremation.

Mercury Deposits on Crematoria Chimneys

In an email from Dr. Thomas Thomassen of Miltec in Norway on September 12, 2002, he reported that he
chipped off part of the brick material from a crematorium and found that the sample had 0.9 grams of
mercury per kilogram of matter. He noted that it was easy to obtain a chipped sample, as the concrete was
rotten due to exposure to acid mists from the cremations. In follow up tests, again near the top of the
chimney, data were obtained on the surface dust, the cement between the bricks, and in samples that
included pieces of the brick:

mg Hg/kg sample
Surface dust on the bricks (black) 168
Cement between bricks (rotten) 20
Brick (solid chunk) 23

Dr. Thomassen believes that the level of mercury would be higher in lower levels of the chimney.

Regulation of Mercury Emissions from Crematoria

At the present time, national mercury standards were found in only three European countries (Norway,
Switzerland and the UK), although a 2003 report from Defra in the UK reports that national standards are
also in effect in Austria, Belgium, Germany, The Netherlands, and Sweden. In addition, standards were
found at the state (Land) level in Germany.

Norway’s Pollution Control Authority (SFT) has developed air and water regulations for crematoria,
which went into effect on January 1, 2003 for new crematoria and 2007 for existing crematoria. The
regulations will result in a 95% reduction in mercury emissions from the largest crematoria, according to

an SFT news release issued on January 15, 2003. For air, the requirement is 0.05 mg/Nm?, while for
water, it is 2.0 pg/liter. The contacts at SFT are Signe Namdal at signe namdal@sft.no and Bente Sleire at
bente.sleire@sft.no.

In early July, 2001, two Norwegian environmental groups came out with a statement that it preferable to

remove the teeth of the deceased before cremation rather than rely on control equipment. However, as in
Maine, there is reluctance from the public to this approach. One Norwegian newspaper ran a poll on this
through the Internet, and of 221 respondents, 40% said that they thought it was right to remove the teeth

for environmental concerns, while 53% said it was not right to extract the teeth (7% had no opinion).

For Switzerland, according to an Internet article published in 2003 (Knellwolf), the standard is 0.2 mg of
mercury emissions per hour of operation. The estimate is that each cremation contributes 3 grams of
mercury. The article also notes that of the 59 crematoria ovens, only 13 are equipped with air pollution
control equipment and that crematoria operators are screening out those corpses with large amounts of
mercury fillings so that they are only cremated in the more modern ovens. An article by Schiller notes that
the Swiss requirement went into effect at the end of 1991.

In the UK, standards were set in the fall of 2004 (Defra, 2004b) and then further revised in the spring of
2005 (Defra 2005). The original standard called for no regulation of existing crematoria and, for new
crematoria, a maximum release of 150 milligrams per four cremations, with a concentration limit of 50
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micrograms/cubic meter of exhaust gas. In the revised standard, 50% of all cremations at existing
crematoria are to be subject to mercury abatement, with a deadline of 31 December 2012. The regulations
allow for “burden sharing” — instead of each crematorium mstalling controlling equipment, several
crematoria can share the cost of abatement equipment so that 50% of the cremations of the pooled
crematoria have mercury abatement. Crematoria are to make their plans by the end of 2005.

In Germany, two states (Lénder) (Sachsen and Brandenburg) had local standards, with Sachsen's at 0.2
mg/Nm’®, while Brandenburg’s standard was 0.05 mg/ Nm®. However, both of these standards were
superseded by national regulations for crematoria as given in 27. BImSchV (the Federal Emission
Regulation for crematoria, promulgated March, 1997), which contains no mercury standards. In addition,
the German Association of Engineers published guidelines for crematoria (VDI 3891, promulgated
August, 1992), but it also has no standard for mercury. However, in a February 2001 email from the
German firm [FZW, it is expected that there will soon be an amendment of the 27th BlmSchV with a
limit for mercury of 0.05 mg/Nnv’.

Denmark was checked for regulations, and an email message from the Danish equivalent of the EPA said
that they do not have any mercury-related regulations, although they do have other crematoria regulations.

The requirements of The Netherlands was also reported in an report made to the International Cremation
Association by Dutch National Association of Crematoria, although the actual standards were not
provided.

For Sweden, an article in the March 18, 2002 edition of the Norwegian newspaper Aftenposten noted that
there were no emissions standards for mercury from crematoria. Instead, the Swedish Naturvardsverket
has published guidelines, and that since 1995, some 20 crematoria have been built in Sweden with control
equipment. The article quotes staff at the Swedish agency as saying that standards have not been
developed due to the difficulties in measuring mercury emissions. According to one staff person, some
measurements show that control equipment provides for clean emissions, but other measurements only
result in a third of all mercury being trapped by the filters, and that either the measurements are in error or
there is another path for the mercury. A new freeze-dry technology is being explored that would not
mvolve any combustion and therefore could result in virtually no emissions of mercury to the air. In an
article in a July 18, 2003 newspaper article (von Wachenfeldt), it noted that the inventor of this process
had discussed this technique with clergymen, and found support for this method of handling the deceased.
A web page has been established by the inventor’s firm, Promessa, to describe and promote this process.

No standards are known to exist in the US. Under Section 129 of the Clean Air Act, the US EPA is
required to set standards for a variety of air sources. Originally, the standards for crematoria were to be
developed by November 2000, and in a Federal Register notice at that time, EPA set a new schedule to
release its standards by November 15, 2005. However, in the Federal Register of December 9, 2004, EPA
came to the conclusion:

““... that the human body should not be labeled or considered ‘solid waste.” Therefore, human
crematories are not solid waste combustion units and are not a subcategory of OSWI for
regulations. If EPA or States determine, in the future, that human crematories should be
considered for regulation, they would be addressed under other authorities.”

In California {Spicuzza), a group discussing the issue of mercury emissions from crematoria in 2000
recommended that teeth with amalgam fillings be extracted prior to cremation.
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In Minnesota, the 2005 legislature had bills introduced (HF 0661 and SF 641) to require that dental
mercury be removed before cremation. Neither bill was adopted.

In Maine, the 2005 legislature considered a bill (LD 1664, Cowger) to require crematoria to either remove
amalgam fillings before cremation or to capture mercury emissions, but it was unanimously rejected by

the Natural Resources Committee (Carrier). One newspaper reporter (Churchill) started off an article on
the proposed legislation as “Tt's a ghoulish scenario: funeral home directors statewide prying teeth from

the mouths of the dead.”, and a later statement showed that it causes concerns even among crematoria
operators, with the article noting ‘Diane Fuller, manager of a crematorium in Aubum, called the notion
"repulsive." ‘. Although the removal of teeth was supported as a method of control by both the Maine
Natural Resources Council and the Maine Department of Environmental Protection, public support does
not seem present. In a public opinion poll done by the Portland Press Herald on the Internet (Carrier), as
of June 17, 2005, 72% of the 312 people who responded believed that crematoriums should not be
required to remove teeth from cadavers.

In Minneapolis, Minnesota, an ordinance was adopted in the spring of 2006 with the following three
components (Maccabee, 2006a and 2006b):

47.50. Registration of crematoria as an emissions source adds crematoria to the types of
businesses that must register with the Minneapolis Air Quality Management Authority.
47. 100. Disclosure of mercury emissions control at crematoria requires crematoria to disclose

the methods used to limit their mercury emissions.
47.115. Preventing increase in mercury emissions, prevents the increase of mercury emissions

into air or water from existing or future stationary sources.

Control Technology for Mercury Emissions

As described in the previous section, one method of controlling mercury emissions from cremation is to
remove the teeth with amalgam prior to cremation. Crematoria operators in the US already regularly
remove other artificial devices prior to cremation, as shown by an Internet search. For example, the
webpage of the Cayuga Crematorium, Inc. has a question and answer section which responds to the
question:

What happens to cardiac pacemakers, artificial implants, defibrillators, etc...?

with the answer :
According to the Cayuga Crematorium, Inc. policy, pacemakers, defibrillators, battery operated
devices, and artificial limbs are removed by the funeral home handling the case. Artificial

implants such as hips and knees are cremated with the body and removed before the remains are
pulverized.

The Missouri Cremation Services web page of frequently asked questions has a similar question and the
answer shows that implants are at times removed:

What is the policy in regards to disposing prosthetics, artificial hips, knees, etc.

If requested, these items will be returned to the family. Provided there are not special request made
by the survivors, these items are disposed of in accordance to state regulations.
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And the Sierra Aftercare Center in California notes that pacemakers are required to be removed prior to
cremation and lists a fee of $50 for this service.

In some cases, state laws also require the removal of certain products. For example, South Dakota
requires the removal of pacemakers and hazardous implants, while Texas requires a declaration that the
corpse does not ““.. contain a pacemaker or any other material or implant that may potentially be
hazardous or cause damage to the cremation chamber or the person performing the cremation.” However,
in Wyoming, while the statutes for crematories require the removal of pacemakers and other potentially
hazardous implants (Section 11, (b)), the statutes also say “Removing or possessing dental gold or dental
silver from deceased persons is prohibited “ (Section 11, (a)).

Besides the removal of teeth prior to cremation, there are a variety of systems available for the control of
mercury during crematoria. Selenium as a control media was mentioned in several articles reviewed from
Sweden. During this preliminary search, four other types of control systems were found, one each from
Germany, the Netherlands, Norway and Switzerland.

In Sweden, as noted above, some 20 crematoria have been fitted since 1995 with air pollution control
equipment for mercury. However, results are ambiguous due either to measurement problems or that there
are other paths to which the mercury is going. A newspaper article in March 2002 notes the development
of a liquid nitrogen freeze-dry process that is said to have no mercury emissions to the air. In the spring of
2004, the Swedish Chemicals Inspectorate reported on the general topic of mercury use in the country,
including the issue of mercury releases from cremation. While the Reuters News Service and a Swedish
publication (NyTeknik) reported that the report called for the extraction of teeth with amalgam fillings
from the corpses prior to cremation, the agency — known as KEMI — said that this was not called for in
their report.

One of the control processes is the addition of a selenium-containing ampoule to the firing chamber
during cremations. Developed by Magnus von Platen of Emcoplate, AB, the ampoule is placed on the top
of the casket, the selenium is said to chemically react with the mercury to form a compound that both is
deposited on the inner wall of the crematoria oven or is trapped by the emission control system. The
material that is deposited on the inner wall of the oven is said to also reduce the permeability of the oven
wall, reducing the diffusion of mercury through the oven wall. One ampoule per cremation is required and
in the fall of 2003, the cost per ampoule was SEK 170, or about $21.

Hogland reports on this system in a 1994 article and found that the selenium ampoules reduced the
mercury levels in the exhaust from cremations from a maximum of 12.5 mg Hg/s to 2.3 and the mean

from 2 grams per cremation to (0.3. Hogland also notes that m high concentrations, selenium and its
compounds can be toxic to animals and people, but does not give what these toxic concentrations are, nor
the amount of selenium and various selenium compounds that are released to the air and ash. The web
page of Selenium Watch notes that increasing attention is being given to the toxic health and
environmental effects of selenium, but a search for cremation did not produce any results.

The German organization known as IFZW says that its equipment can reduce mercury emissions from
crematoria to a level of below 0.05 mg/Nm?®. The German firm H. R. Heinicke has a web page that lists
16 crematoria which it has constructed and notes that its system also meets the German standard of 27.
BImSchV.

In a report from the Dutch National Association of Crematoria to the International Cremation Federation
(no date given, but 1999 or later), it was noted that the firm Vermeulen Product Engineering had
developed a technology to meet the Dutch standards and removed 99.8% of the mercury found in the
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emissions. The system is said to be low cost. According to a US crematoria manufacturer (Rahill, 2005a),
the cost of a control system in Europe would be about $300,000 installed, at an existing crematorium. He
noted that in the US, the cost of a new crematorium would be about $80,000, while the cost of the air
pollution control equipment for a new crematorium would be about $175,000.

In Norway, the Miltec firm (http:/www.miltec-mercury.com) has control equipment for mercury and has
installed this equipment on a crematorium. Trial runs in the spring of 2001 resulted in a 94% reduction in
mercury emission to the environment.

In Switzerland, the firm of SEU Schenkel AG has developed an adsorption process for dioxins, furans and
mercury. A system was installed on a crematorium in Basel in 1999 and a paper describing the firm’s
system is on the Internet at http://www.seuag.com/scripte/Summary.pdf. The unit is said to be 99.9%
effective in removing mercury, with the resultant effluent below 0.05 mg/N. nt. In another article on the
Internet (Schilling), it described the process used at the largest crematoria in Switzerland (and Europe),
where each corpse is tested at the Nordheim crematorium, and those with fillings were sent to the oven
with the mercury control equipment, which is said to remove 99% of the material.

An article by van Velzen, et. al., (2002) provides a review of generic control technologies for mercury
emissions from solid waste incineration, and these may also be suitable for mercury emission control
from crematoria.

Finally, OSPAR (2003b) calls for the use of Best Available Techniques (BAT) for controlling mercury
emissions from crematoria by its contracting parties and briefly describes both four types of control
technology: (1) co-flow filters, using an absorbent for mercury, with capture by a cloth filter, (2), a solid-
bed filter, using absorbents such as cokes or zeolites, (3) traditional gas scrubbing techniques, and (4)
honeycomb catalytic absorbers, using precious metal (gold/platinum) following particulate removal.
Efficiencies are said to be up to 99.9%. Its previous document (OSPAR, 203a) includes more information,
including a chart of known installations and also describes the use of selenium and ceramic reactors.
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http://frwebgate.access.gpo.gov/cgi-bin/getdoc.cgi?dbname=2000 register&docid=00-28807-filed on
April 2, 2002

US EPA (2003), Guidance for Developing Ecological Soil Screening Levels (Eco-SSLs). Review of
Existing Soil Screening Benchmark. Attachment 1-1, November 2003, 91 pages

Accessed on the Intemet at http://www.epa.gov/ecotox/ecossl/pdfiecoss]_attachment 1-1.pdf on May 5,
2005

US EPA (2004), “Standards of Performance for New Stationary Sources and Emission Guidelines for
Existing Sources: Other Solid Waste Incineration Units; Proposed Rule”, Federal Register, December 9,
2004, page 71479

US EPA (2006), “Mercury Flow Worksheet June 2006, Excel spreadsheet with 39 worksheets, obtained
from Alexis Cain, June 13, 2006

US Geological Survey, 1994 through 1997 Minerals Yearbook
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US Geological Survey, “The Materials Flow of Mercury in the Economies of the United States and the
World”, Circular 1197, 2000

Vandeven, Jay, “Mercury Use in the Dental Industry”, ENVIRON International Corporation,
Environmental Law Institute, January 2005, 10 pages. Accessed on the Internet on June 28, 2006 at
hitp://www rapca.org/publications/Documents/Mercury%20use%20in%20the%20dental %2 0industry.pdf

van Velzen, Daniel, Langekamp, Heinrich and Herb, Georg, “Review: Mercury in Waste Incineration”,
Waste Management & Research, 2002, pages 556-568

“Vil trekke tenner pa dede (Want to Remove Teeth From Deceased)”, Dagbladet and Adresseavisen, July
2, 2001, http://www.dagbladet.no/nyheter/2001/07/02/266943 .html and
http://www.adressa.no/nyheter/norge/article jhtml?articleID=205125 (accessed July 2 and July 5, 2001)

von Platen, Magnus, “Kyrklig Kvicksilverfélla”, Arbetarskydd (Solna, Sweden), number 13, 1994, page
12

von Platen, Magnus, Emcoplate AB web page, http://www.emcoplate.se/, accessed November 6, 2003.
Available in both English and Swedish.

von Platen, Magnus, Emcoplate, AB, November 5, 2003 and November 6, 2003, personal
communications via email von.p@telia.com

von Wachenfeldt, Kjell-Richard, “Kremering avgir giftige gasser [Cremating gives off poisonous gases]”,
Vart Land, July 18, 2003, accessed on the Internet on July 18, 2003 at
http://www.vartland.no/apps/pbes.dlVartikkel?AID=/20030718/ARTIKLER/307180001/1083

Weier, Anita, “Cremation Adds to Mercury Load”, The Capital Times, page 4A, May 31, 2004, accessed
on the Internet at http://www.madison.com/archives/read.php?ref=/tct/2004/05/31/0405310139.php on
April 9, 2007

Wisconsin Department of Health and Family Services, Division of Health Care Financing, Bureau of
Health Information, “Wisconsin Deaths, 2000”, December 2001, 86 pages, accessed on the Internet on
June 4, 2007 at http://dhfs.wisconsin.gov/deaths/pdf/00deaths.pdf

Wisconsin Department of Health and Family Services, Division of Public Health, Bureau of Health
Information and Policy, “Wisconsin Deaths, 2003”, October 2004, 90 pages, accessed on the Internet on
May 16, 2005 at http://www.dhfs.state.wi.us/deaths/pdf/03deaths.pdf

Wisconsin Department of Health and Family Services, Division of Public Health, Bureau of Health
Information and Policy, “Wisconsin Deaths, 2005”, September 2006, 90 pages, accessed on the Internet
on June 4, 2007 at http://dhfs.wisconsin.gov/deaths/pdf/05deaths.pdf

World Health Organization, Internet page on mercury,
hitp://www.who.int/water sanitation health/GDWQ/Chemicals/mercuryfull htm#Environmental

Wyoming state statutes, “Chapter 6. Crematories”. Accessed on the Internet at
http://www.wyfda.org/chapter06.htm, on July
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“Zu viel Quecksilber in den Krematorien. Sondermiill Mensch [Too Much Mercury in the Crematoria.
Special Waste People], Blick Online (Switzerland), On the Internet at
http://www.blick.ch/PB2G/PB2GA/pb2ga htm?snr=55787, Accessed November 6, 2003

Akesson, Anders, “Branschfaktblad for Krematorieverksamhet [Industry Fact Sheet for Crematoria]”,

draft being prepared for Naturvardsverket [the Swedish Environmental Protection Agency], February

2001, 15 pages. Through email contact at anak@m.lst.se. Also accessed on the Interet at
http://216.239.51.100/search?g=cache:czXnbEcyEjEC: fskp.tripod.com/akeson/Branschfaktabladet. pdf+%
22kvicksilverutsl%C3%A4pp+i%C3%ASn+G%C3%B6teborgs22 &hl=en&ie=UTF-8 on July 17, 2002

Obviously it is not possible to review all of the world’s literature related to mercury and cremations. One
of the main sources of the literature has been from references found on the Internet, including searches in
the following languages and with the terms listed below. The reviewer welcomes other references of
relevant literature.

Danish kvikselv krematorier last done on October 2003
English mercury cremation last done on October 2003
German quecksilber kremation last done on October, 2003
German quecksilber krematorien last done on October 2003
Italian cremazione mercurio last done November 2004
Norwegian  kvikkselv krematorier last done on October 2003
Spanish cremacion mercurio last done November 2004
Swedish kvicksilver krematorier | last done on October 2003

Prepared by

John Reind], P.E.

Retired from

Dane County Department of Public Works
Madison, Wisconsin

Current email
john.reindl@att.net
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— SECTION 2: HAZARDOUS INGREDIENTS




— SECTION 5: REACTIVITY INFORMATION

STABILITY: Normally stable to air, water, and light

INCOMPATIBILITY: Avoid strong oxidizing agents such as: nitrates, perchlorates or concentrated
suifuric, nitrie, or acetic acids. Material may be reactive with polassium t-butioned. AVCID ANY
CONTACT WITH HYDROCHLORIC ACID. Resultant product may contain BlS-chloromethyt ether,
and OSHA-regulated carcinogen

HAZARDOUS DECOMPOSITION PRODUCTS: Formaldehyde gas, carbon monoxide and carbon dioxide

HAZARDOUS POLYMERIZATION: Non-hazardous polymerization may occur at low temperatures, forming
paraformaldehyde, a white solid.

CONDITIONS TO AVOID: Strong oxidizing agents; excessive heating of material.

— SECTION 6: HEALTH HAZARDS - PROTECTIVE MEASURES - FIRST AID

EXPOSURE LIMITS: Formalin OSHA: 0.75ppm (PEL)/2ppm (15 min.STEL)LC50 (rat, inhalation):
478ppm/1LD50 (rat, oral} 500mg/kg LD50 (rabbit, skin}:270mg/ky

Phenol GSHA/ACGIH 55ppm (skin) MAK Sppm (skin)

Trace ingredients Not listed.

EYES: Contact may cause irrifation. Rinse both upper and lower evelids for 15 minutes with clean water.
Iif irritation persists contact a physician.

_ KIN: Prolonged skin contact may cause irritation in hypersensitive individuals. Remove any saturated
clothing; wash skin with soapy water. If irritation persisis contact a physician.

INHALATION: May produce short term upper respiratory irriiation. Remove to fresh air, if breathing has
stopped, administer CPR; contact a physician immediately. Off-gassing of small amounts of formaldshyde

gas possible. Sensory threshold beiow PEL. I irritating effects are noticed remove 1o fresh air. If symptoms
persist (>3C minutes): contact a physician.

INGESTION: TOXIC, INDUCE VOMITING. If conscious, give 8-100z. (240-300ml} of waler o dilute matgrial
in stomach. Induce vomiting by gastric lavage at once. Repeat. Have victim lean forward to minimize aspira-
tion. Contact physician immediately.

IN AlLL CASES: GET PROMPT MEDICAL ATTENTION IF ADVERSE EFFECTS DEVELOR.

PRIMARY RCUTES OF ENTRY: Skin, eyes, inhalation, ingestion.

HYGIENE: Wash hands and face before eafing or drinking. Wash soiled clothing before wearing again.

— SECTION 7: PRECAUTIONS FOR SAFE HANDLING, STORAGE & USE
PERSONAL PROTECTION EQUIPMENT: Splash-proof eye goggles, nitrite gloves, apron, sieave protector.
TTHER PROTECTIVE EQUIPMENT: Eyeswasn station within 15 second walk from production activities.

SMALL SPILLS: Cover spill area with sorbent material. Wipe up. Evaporate saturated sorbent material 1o
dryness in chemical fume hood or ouidoors: discard dry, material as solid waste,



DISPOSAL: This material is not considered a hazardous waste by E.P.A. and may be discharged tc a
sanitary sewer (if local regulations permit). Discharge, treatment and disposal may be subject o
“ederal, State/Provincial and local regulations.

STORAGE AND HANDLING: Keep containers closed. Store away from heat or ignition sources. Do not heat
above 140 F. Do not eat or smoke where embalming fluid is being used or handled. Wear impervious clothing
as needed to prevent exposure while handling.

— SECTION 8: SPECIAL PROTECTION INFORMATION

VENTILATION: Local exhaust ventilation recommended o assure formaldehyde PEL compliance. Monitor
effectiveness using passive dosimeter badge.

RESPIRATORY PROTECTION: Monitor for STEL/PEL compliance. Use NICSH approved formaldehyde
vapor respirator if PEL OR STEL is expected fo be exceedad.

SKiN PROTECTION: (EXCELLENT/GOQOD): Nitrite or butyl rubber gloves. (GOOGD/FAIR): Natural rubber,
neoprene rubber when working with this material, or with dissection specimens fixed in this material.

EYE PROTECTION: Splash-proof chemical safety goggles. Wear NO CONTACT LENSES during uss of this
material, or during dissection activities,

OTHER PROTECTIVE EQUIPMENT: Eye-wash station in close proximity. Sleeve proteciors recommended

— SECTION 9: REGULATORY INFORMATION
DOT CLASSIFICATION:
HAZARD CLASSIFICATION: IRRITANT

OTHER REGULATORY GUIDELINES: CALIFORNIA PROPOEBITION #6865 WARNING: This product a
chemical known to the State of California 1o causs cancer.

RIGHT-TO-KNOW LABELING: Embaiming Fluid.

IRRITANT,

Hazardous Components (v/v): Formalin{<5.096) CAS#50-00-00 1ARC - listed chemical.
Phenol (>396) CAS# 107-21-1

SAFETY EQUIPMENT: Nitrite/butyl rubber gloves, splash-proof chemical geggles, apron, sleeve protectors.
Eyewash station in close proximity.

The information contained hierein is given in good faith, but no warranty, representation, inducement or license of

any kind is made, except that the information is accurate to the best of Bio Corporation’s knowledge or is obtained
from sources believed by Bio Corporation to be reliable and accurate. Bio Corporation does not assume any legal
responsibility for use or reliance upon the information being furnished. Customers are encouraged to conduct their
own tests. Before using any product, read the container labsl dirsctions as well as the Material Data Safety Sheet.

ND — Not Determined NA — Not Applicable NE — Not Established
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MATERIAL SAFETY DATA SHEET

SECTION 1 - MANUFACTURER INFORMATION

MANUFACTURER/DISTRIBUTOR: EMERGENCY TELEPHONE: 1-800-424-9300
Pierce Chemicals/Royal Bond, Inc, Telephone Number: (214) 3334230

4722 Bronze Way DATE PREPARED/REVISED: Jamuary 14, 2003
Dallas, Texas 75236-1997 Prepared by: Pierce Royal Bond Research Department’
TRADE NAME/SYNONYMS: Powertone Special  Product Code: 01431 DOT/UN HAZARD CLASSIFICATION:

CHEMICAL FAMILY: Arterial Embalming Fluid Flammsable Liquids, N.Q.S. (Formaldehyde), 3, UN1993,
CHEMICAL NAME/SYNONYMS: Not applicable FORMULA: Not apphicable PG HII, LTD QTY

SECTION 2 - HAZARDOUS INGREDIENTS

PRODUCT CONTAINS HAZARDOUS INGREDIENTS: YES

CHEMICAL NAME SUBJECT TO CAS NUMBER % PEL OSHA TLV-ACGIH
SARA 313 ‘
Formaldehyde * Yes 50-00-0 36 75 ppm - 8 br TWA .3 ppm Ceiling, A2

2 ppm - 15 min STEL

Methanol ** Yes 67-56-10 20-25 200 ppm - 260 me/m® | 200 ppm - 260 mg/m®

* The action level for formaldehyde is 0.5 ppm, messured az an 8 hour TWA.
** Potential contribution to overall exposure possible via skin absorption.
It is reported that formaldehyde is immediately dangerous to life and health at 100 ppm.

PRODUCT CONTAINS CARCINOGENS (NTP, JARC, OSHA) NTP: Yes IARC: Yes OSHA: Yes
CHEMICAL/COMMON NAME: F )

All components listed as required by Federal, California, New fersey and Pennsylvania regulations.

Listed as an experimental animal carcinogen by IARC and NTP.

Listed as a probable luman carcinogen by IARC.

SECTION 3 - FEYSICAL/CHEMICAL CHARACTERISTICS

BOILING POINT: 203°F SPECIFIC GRAVITY (WATER=1): 1.0639 g/ml
EVAPORATION RATE (BUTYL ACETATE=1): < 1 VAPOR DENSITY (AIR=1): 1.0

MELTING POINT: No information VAPOR PRESSURE (mm HG): 23 mm Hg @ 71° F
pH: 8.12 ‘ % VOLATILE BY WEIGHT: 62.7%

SOLUBILITY IN WATER: Soluble
AFFEARANCE AND ODOR INFORMATION: Clear orange, red or brown solution; pungent odér

SECTION 4 - FIRE AND EXPL.OSION HAZARD DATA

FLASH POINT (METHOD USED): 126° F (ASTM D93) FLAMMABLE LIMITS LEL% =6% UEL% = 73%
EXTINGUISHING MEDIA: Use dry chemical, alcohol foam or CQ,. Water may be ineffective, but should be used to keep fire exposed containers cool.

SPECIAL FIRE FIGHTING PROCEDURES: Wear self-contained breathing apparatus (SCBA) and complete personal protective equipment. Dihtling burning
liquid with water spray reduces flame intensity.

UNUSUAL FIRE AND EXPLOSION HAZARDS: Keep away from heat, sparks and flames. Under certain atmospheric conditions a static electrical charge
can ignite flammable vapors from contents of plastic bottles.

SECTION 5 - REACTIVITY DATA

UNSTABLE: NO CONDITIONS TO AVGID: Do not allow the inadvertent mixing of formaldehyde with hydrochloric acid since such
STABLE: YES miixtures may produce bis-chloro-methylether, a known carcinogen.

INCOMPATIBILITY (MATERIALS TO AVOID): Strong oxidizing agents, caustics, strong alkalies and inorgamic acide.

HAZARDOUS DECOMPOSITION OR BY-PRODUCTS: Decomposition occurs from heat and reaction with materials above. Decomposition products
include carbon dioxide, carbon monoxide, hydrogen and formaldehyde gas.

HAZARDOUS POLYMERIZATION: Wil not ocour
CONDITIONS TO AVOID FOR POLYMERIZATION: Not applicable
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SECTION 6 - HEALTH HAZARD DATA

ENGES’I‘_ION (SWALLOWING): Poisonous if swallowed. Causes severe irritation and inflammation of mouth, throat and stomach. Severe stomach pains
follow with possible loss of conscicusness. Blindness or death may occur.

INHALATION (BREATHING): Highly ircitating to upper respiratory tract. May cause inflammation of lining of nose, throat and Euﬁgs lwith
bronchopneumonia and edema possible from extremely irritating exposure.

SXIN (DERMAL): Contact with the liquid causes diying, cracking and scaling. Prolonged and repeated contact causes a hardening or tanning effect. May
cause contact allergic dermatitis,

EYE CONTACT: Exposure to high vapor concentrations or contact with liquid causes tearing and severe irritation. Contact with liguid causes bums.
PRIMARY ROUTES OF ENTRY: Eyes, Nose, Mauth, Skin contact
NOTES TO PHYSICIAN: Pulmonary edema may occur. Signs and symptoms of pulmonary edema roay be delayed for several hours.

EMERGENCY FIRST AID PROCEDURES:

INGESTION: GET IMMEDIATE MEDICAL ATTENTION. Do NOT induce vomiting. Only if individual is fully conscious, give a cupful
. of water. If individual s drowsy or unconscious, do not give anything by mouth; place individual on Jeft side with the head
down. Contact a physician, medical facility or poison control center for advice. Do not leave individual unattended.

, INHALATION: Remove patient from ccntaminated area. If breathing has stopped, give artificial respiration then oxygen if needed.
CONTACT A PHYSICIAN.
SKIN' CONTACT: Remove contaminated clothing and wash with large amourts of water. If irritation persists,
CONTACT A PHYSICIAN.
EYE CONTACT: Flush eyes with plenty of running water for at least 15 minutes,

CONTACT A PHYSICIAN IMMEDIATELY.

SECTION 7 - PRECAUTIONS FOR SAFE HANDLING AND USE

STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED: Avoid breathing vapor. Ventilate area. Place leaking containers in well
ventilated areas. Eliminate ignition sources. Comtain spills with inert absorbent material.

/
WASTE DISPOSAL METHODS: Dispose of spill residue in accordance with all local, state and federal regulations,
PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE: Small containers should be protected from physical damage. Detached storage is

referred. Outdoor storage facilities should be insulated and equipped with heating equipment fo maintain ambient storage temperatures. Indoor storage areas
should be sloped toward a retention area.

- MAINTENANCE PRECAUTIONS: Storage areas should be equipped with maximum ventilation in case of spills.

OTHER PRECAUTIONS: Kecp away from hear, sparks and flames. Keep comtainers closed. Use with adequate ventilation. Avoid breathing vapor. Avoid
prolonged contact with skin. Wash thoroughly with sosp and water afler handling. Do not enter storage areas unless properly ventilated.

SECTION 8 - CONTROL MEASURES

RESPIRATORY PROTECTION: Use full face NJOSH approved formaldehyde or acid gas cartridge or canister respirator within use limitations of these
devices. In all other situations, use self-contained breathing apparatus (SCBA).

VENTILATION: LOCAL EXHAUST: RECOMMENDED SPECIAL: No information
MECHANICAL: Not recommended OTHER: No information

EYE PROTECTION: Use chemical safety goggles

GLOVES: Heavy duty neoprene or equal. Permeation/degradation values of chemical mixtures canmot be predicted from pure components or chemical classes.
Thus, these materials are pormally best estimates based on avajlable pure component data. A significant difference in breakihrough time has been reported for
generically similar gloves from different manufacturers,

OTHER PROTECTIVE CLOTHING OR EQUIPMENT: For operations where spills or splashing may occur, use an impervious bedy covering and
shoe coverings. A safety shower and eye bath should be available.

WORK PRACTICES: Never use without proper ventilation. Always use proper protective clothing.

HYGIENIC PRACTICES: Observe good personal hygiene practices and recommended procedures. Wash exposed areas promptly and thoroughly after
skin contact from working with this product and before eating, drinking, using tobacco products or restrooms.

OTHER ENGINEERING CONTROLS: None

‘-’/TI\‘

~mbination with any other material or in any process. The information set forth herein is furnished free of charge and is based on technical data that Pierce
remicals/Royal Bond believes to be reliable. It is intended for use by persons having technical skill and at their own discretion and risk. Since conditions
-nd use are outside of our control, we make no warranties, express or implied and assume no liability in connection with any use of the irformation. ‘

End of 01431 (Powertone Special) MSDS




MATERIAL SAFETY DATA SHEET

SECTION 1 - MANUFACTURER INFORMATION

MANUFACTURER/DISTRIBUTOR: EMERGENCY TELEPHONE: 1-800-424-9300
Pi Chemicals/Royal Bond, Inc. = Telephone Number: (214) 3334230 '
4762rg€;3mn:: Way > DATE PREPARED/REVISED: December 30, 2002
' Dallas, Texas_75236-1997 Prepared by: Pierce Royal Bond Research Department
TRADE NAME/SYNONYMs: ENERGIZED 36 Product Code: (1055 DOT/UN HAZARD CLASSIFICATION:
CHEMICAL FAMILY: Arterial Embalming Emulsion Flammable Liquids, N.O.S. (Formaldehyde), 3, UN1993,
. CHEMICAL NAME/SYNONYMS: Not applicable FORMULA: Not applicable PG III, L'TD QTY

SECTION 2 - HAZARDOUS INGREDIENTS g

- PRODUCT CONTAINS HAZARDOUS INGREDIENTS: YES

CHEMICAL NAME SUBJECT TO CAS NUMBER % PEL OSHA TLV-ACGIH
SARA 313
Formaldehyde * Yes 50-00-0 35.0 .75 ppm - 8 hr TWA .3 ppm Ceiling, A2
2 ppm - 15 min STEL
Methanol ** Yes 67-56-10 25.0 200 ppm - 260 mg/m’® _| 200 ppm - 260 mg/m’
Methoxymethanol No 4461-52-2 5.0 No information No information

" % The action level for formaldehyde is 0.5 ppm, measured as an 8 hour TWA.
** Potential contribution to overall exposure possible via skin absorption.
1t is reported that formaldehyde is immediately dangerous to life and health at 100 ppm.

PRODUCT CONTAINS CARCINOGENS (NTP, IARC, OSHA) NTP: Yes IARC: Yes OSHA: Yes
CHEMICAL/COMMON NAME: Formaldehyde

All components listed as required by Federal, California, New Jersey and Pennsylvania regulations.

Listed as an experimental animal carcinogen by JARC and NTP.

Listed as a probable human carcinogen by IARC.

SECTION 3 - PHYSICAL/CHEMICAL CHARACTERISTICS

BOILING POINT: 203°F SPECIFIC GRAVITY (WATER=1): 1.0496 g/ml
EVAPORATION RATE (BUTYL ACETATE=1): <1 VAPOR DENSITY (AIR=1): 1.0

MELTING POINT: No information VAPOR PRESSURE (mm HG}: 27 mmHG @ 71°F
pH: 6.34 : % VOLATILE BY WEIGHT: 64.59

SOLUBILITY IN WATER: Soluble

" APFEARANCE AND ODOR INFORMATION: Clear yellow orange liquid with pungent odor

SECTION 4 - FIRE AND EXPFLOSION HAZARD DATA

"FLASH POINT (METHOD USED): 122° F (ASTM D93) FLAMMABLE LIMITS LEL% =6% UEL% = 73%
- EXTINGUISHING MEDIA: Use dry chemical, alcohol foam or CO,. Water may be ineffective, but should be used to keep fire exposed containers cool.

SPECIAL FIRE FIGHTING PROCEDURES: Wear self contained breathing apparatus (SCBA) and complete personal protective equipment. Diluting burning
Liquid with water spray reduces flame intensity.

UNUSUAL FIRE AND EXPLOSION HAZARDS: Keep away from heat, sparks and flames. Under certain atmsopheric conditions a static electrial charge
“ can ignite flammable vapors from contents of plastic bottles.

SECTION 5 - REACTIVITY DATA

,..\
'_ il

UNSTABLE: NO CONDITIONS TO AVOID: Do not allow the inadvertent mixing of formaldehyde with hydrochloric acid since such
STABLE: YES mixtures may produce bischloro-methylether, a known carcinogen.

INCOMPATIBILITY (MATERIALS TO AVOID): Strong oxidizing agents, caustics, strong alkalies and fnorganic acids.

HAZARDOQUS DECOMPOSITION OR BY-PRODUCTS: Decomposition occurs from heat and reaction with materials above. Decomposition products
_include carbon dioxide, carbon monoxide, hydrogen and formaldehyde gas.

- HAZARDOUS POLYMERIZATION: Will not occar
CONDITIONS TO AVOID FOR POLYMERIZATION: Not applicable




SECTION 6 - HEALTH HAZARD DATA

- INGESTION (SWALLOWING): Poisonous if swallowed. Causcs severe irritation and inflammation of mouth, throat and stomach. Severe stomach pains
- follow with possible loss of consciousness. Blindness or death may occur.

INHALATION (BREATHING): Highly irritating to upper respiratory tract. May cause inflammation of lining of mose, throat and lungs with
bronchopneumonia and edema possible from extremely irritating exposure.

- SKIN (DERMAL): Contact with the liquid causes drying, cracking and scaling. Prolonged and repear.ed contact causes a hardening or tanning effect. May

cause contact allergic dermatitis.

EYE CONT ACT: Exposuna to high vapor concentrations or contact with liquid causes tearing and severe irritation. Contact with liquid causes burns. -

. PRIMARY ROUTES OF ENTRY: Eyes, Nose, Mouth, Skin coutact

NOTES TO PHYSICIAN: Pulmonary edema may occur. Signs and symptoms of pulmonary edema may be delayed for several hours.

EMERGENCY FIRST AID PROCEDURES:

INGESTION: GET IMMEDIATE MEDICAL ATTENTION. Do NOT induce vomiting, Ounly if individual is filly conscious, give a cupful
of water. If individual is drowsy or unconscious, do not give anything by mouth; place individual on left side with the head
down. Contact a physician, medical facility or poison control center for advice. Do not leave individual unattended.

INHALATION: Remove patient from contaminated area. If breathing has stopped, give artificial respiration thea oxygen if needed.
: CONTACT A PHYSICIAN.
~ SKIN CONTACT: Remove contaminated clothing and wash with large amounts of water. If irritation persists,
CONTACT A PHYSICIAN.
EYE CONTACT: Flush eyes with plenty of running water for at least 15 mimutes.

CONTACT A PHYSICIAN IMMEDIATELY.

SECTION 7 - PRECAUTIONS FOR SAFE HANDLING AND USE

STEPS TO BE TAKEN IN CASE MATERJAL IS RELEASED OR SPILLED: Avoid breathing vapor. Ventilate area. Place leaking containers in well
vemntilated areas. Eliminate ignition sources. Contain spills with inert absorbent material.

WASTE DISPOSAL METHODS: Dispose of spill residue in accordsmce with all local, state and federal regul.amms

FRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE: Small containers should be protected from physical damage. Detached storage is
preferred. Outdoor storage facilities should be insulated and equrpped with heating equipment to maintain ambient storage temperatures. Indoor storage areas

. should be slaped toward a retention area.

MAINTENANCE PRECAUTIONS: Storage areas should be equipped with maximum ventilation in case of spills.

OTHER PRECAUTIONS: Keep away from beat, sparks and flames. Keep containers closed. Use with adequate ventilation. Avoid breathing vapor. Avoid
prolonged contact with skin. Wash thoroughly with soap and water after handling. Do not enter storage areas unless properly ventilated. ]

SECTION 8 - CONTROL MEASURES

RESPIRATORY PROTECTION: Use full face NIOSH approved formaldehyde or acid gas cartridge or canister respirator within use limitations of these
devices. In all other situations, use self-contained breathing apparatus (SCBA).

YENTILATION: LOCAL EXHAUST: RECOMMENDED SPECIAL: No information

MECHANICAL: Not recommended OTHER: No information

* EYE PROTECTION: Use chemical safety goggles

GLOVES: Heavy duty neoprene or equal. Permeation/degradation values of chemical mixtures camnot be predicted from pure components or chemical classes.
Thus, these materials are normelly best estimates based on available pure component data. A significant difference in breakthrough time has been reported for
generically similar gloves from different manufacturers.

OTHER PROTECTIVE CLOTHING OR EQUIFMENT: For operations where spills or splashing may occur, use an impervious body covering and
shoe coverings. A safety shower and eye bath should be available.

, WORK PRACTICES: Never use without proper ventilation. Always use proper protective clothing.

HYGIENIC PRACTICES: Observe good pefsonal hygiene practices and recommended procedures. Wash exposed areas pmmpﬂy and thoroughly after
skin contact from working with this product and before eating, drinking, using tobacco products or restrooms.

OTHER ENGINEERING CONTROLS: None

ADDITIONAL COMMENTS: The data in the Material Safety Data Sheet relates only to specific material designated herein and does not relate to use in

combination with any other material or in any process. The information set forth herein is furnished free of charge and is based on technical data that Pierce
Chemicals/Royal Bond believes to be reliable. It is intended for use by persons having technical skill and at their own discretion and risk. Since conditions
and use are outside of our control, we make no warranties, express or implied and assume no liability in connection with amy use of the information.

- ‘ End of 01055 (Energized 36) MSDS |




MATERIAL SAFETY DATA SHEET

SECTION 1 - MANUFACTURER INFORMATION

MANUFACTURER/DISTRIBUTOR: EMERGENCY TELEPHONE: 1-300-424-9300

Pierce Chemicals/Royal Bond, Inc. Telephone Number. (214) 333-4230

4722 Bronze Way DATE PREPARED/REVISED: October 24,2005

Dallas, Texas 75236-1997 Prepared by: Pierce Royal Bond Research Department

TRADE NAME/SYNONYMS: Manhattan Cavity Product Code: 01401 DOT/HAZARD CLASSIFICATION:

CHEMICAL FAMILY: Cavity Embalming Chemical Flammable Liquids N.O.S.(Formaldehyde Methanol}, 3, UN 1953
CHEMICAL NAME/SYNONYMS: Not applicable FORMULA: Not applicable PG IL LTD QTY

SECTION 2 - HAZARDOUS INGREDIENTS

PRODUCT CONTAINS HAZARDOUS INGREDIENTS: YES

CHEMICAL NAME SUBJECT TO CAS NUMBER Y PEL OSHA TLV-ACGIH
SARA 313
Formaldehyde * Yes 50-00-0 26 75 ppm - 8hr TWA .3 ppm Ceilng, A2

2 ppm- 15 min STEL

Methanol ** Yes 67-56-10 5-10 200 ppi - 260 mg/m’ 200 ppm - 260 mg/m®

* The action level for formaldehyde is 0.5 ppm, mesasured as an 8 hour TWA.
¥* Potential contribution to overall exposure possible via skin absorption.
It is reported that formaldehyde is immediately dangerous to life and health at 100 ppm.

PRODUCT CONTAINS CARCINOGENS (NTP, IARC, OSHA) NTP: Yes IARC: Yes OSHA: Yes
CHEMICAL/COMMON NAME: Formaldehyde

All components listed as required by Federal, California, New Jersey and Pennsylvania regulations.

Listed as an experimental animal carcinogen by JARC and NTP.

Listed as a probable human carcinogen by IARC.

SECTION 3 - PHYSICAL/CHEMICAL CHARACTERISTICS

BOILING POINT: 206°F SPECIFIC GRAVITY (WATER=1): 1.04 g/ml
EVAPORATION RATE (BUTYL ACETATE=1): >1 VAPOR DENSITY (AIR=1): 1.1

MELTING POINT: No mformation YAPOR PRESSURE (mm HG): 49 mmHg @ 73°F
pH: 3.47 % VOLATILE BY WEIGHT: 36.24

SOLUBILITY IN WATER: Soluble

APPEARANCE AND ODOR INFORMATION: Clear colorless liquid; pungent frritating odor

SECTION 4 - FIRE AND EXPLOSION HAZARD DATA

FLASH POINT (METHOD USED): 120°F (ASTM D93) ) : FLAMMABLE LIMITS LEL% = 6% UEL% =73%
EXTINGUISHING MEDIA: Use dry chemical, alcohol foam or CO,. Water may be ineffective, but should be used to keep fire exposed containers cool.

SPECIAL FIRE FIGHTING PROCEDURES: Wear self-contained breathing apparatus (SCBA) and complete personal protective equipment. Diluting burning liquid
with water spray reduces flame intensity.

UNUSUAL FIRE AND EXPLOSION HAZARDS: Keep away from heat, sparks and flames. Under certain atmospheric conditions a static electrical charge can ignite
flammable vapors from contents of plastic bottles:

SECTION 5 - REACTIVITY DATA

UNSTABLE: NO CONDITIONS TO AVOID: Do not allow the inadvertent mixing of formaldehyde with hydrochloric acid since such
STABLE: YES mixtures may produce bis-chloro-methylether, 2 known carcinogen.

INCOMPATIBILITY (MATERIALS TO AVOID): Strong oxidizing agents, caustics, strong alkalies and inorganic acids.

HAZARDOUS DECOMPOSITION OR BY-PRODUCTS: Decompesition occurs from heat and reaction with materials above. Decomposition products include
carbon dioxide, carbon monoxide, hydrogen and formaldehyde gas.

HAZARDOUS POLYMERIZATION: Will not occur
CONDITIONS TO AVOID FOR POLYMERIZATION: Not applicable




SECTION 6 - HEALTH HAZARD DATA

INGESTION (SWALLOWING): Poisonous if swallowed. Causes severe irritation and inflammation of mouth, throat and stemach. Severe stomach pains follow with
possible loss of consciousness. Blindness or death may ocour.

NHALATION (BREATHING): Highly irritating to upper respiratory fract. May cause inflasmmation of lining of nose, throat and lungs with bronchopneumonia and
edema possible from extremely irritating exposure. :

SKIN (DERMAL): Contact withthe liquid causes drying, cracking and scaling. Prolonged and repeaied contact causes a hardening or tanming effect. May cause contact
allergic dermatitis.

EYE CONTACT: Exposure to high vapor concentrations or contact with liquid canses tearing and severe frritation. Contact with liquid causes burns,
PRIMARY ROUTES OF ENTRY: Eyes, Nose, Mouth, Skin comtact

NOTES TO PHYSICIAN: Pulmonary edemma may occur. Signs and symptoms of pulmonary edema may be delayed for several hours.

EMERGENCY FIRST AID PROCEDURES:

INGESTION: GET IMMEDIATE MEDICAL ATTENTION. Do NOT induce vomiting. Only if individual is fully conscious, give a cupful
of water. If individual is drowsy or unconscious, do not give anything by mouth; place individual on left side with the head
down. Contact a'physician, medical facility or poison control center for advice. Do not leave individual unattended.

INHALATION: Remove patient from contaminated area, If breathing has stopped, give artificial respiration then oxygen if needed.
CONTACT A PHYSICIAN,
SKIN CONTACT: Remove contaminated clothing and wash with large amounts of water. If irritation persists,
’ CONTACT A PHYSICIAN.
EYE CONTACT: Flush eyes with plenty of runming water for at least 15 minutes.

CONTACT A PHYSICIAN IMMEDIATELY.

%

SECTION 7 - PRECAUTIONS FOR SAFE HANDLING AND USE

STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED: Avoid breathing vapor. Ventilate area. Place leaking containers in well vertilated
areas. Eliminate ignition sources. Contain spills with fnert absorbent material.

WASTE DISPOSAL METHODS: Dispose of spill residue in accordance with all local, state and federal regulations.

PRECAUTIONS TO BE TAKEN [N HANDLING AND STORAGE: Small contaitters should be protected from physical damage. Detached storage is preferred.
utdoor storage facilities should be insulated and equipped with heating equipment to maintain ambient storage temperatures. Indoor storage areas should be sloped toward
retention area. -

MAINTENANCE PRECAUTIONS: Storage areas should be equipped with maximum ventilation in cese of spills.

OTHER PRECAUTIONS: Keep away from heat, sparks and flames. Keep containers closed. Use with adequate ventilation. Avoid breathing vapor. Avoid prolonged
contact with skin. Wash thoroughly with soap and water after handling. Do not enter storage areas unless properly ventilated.

SECTION § - CONTROL. MEASURES

RESPIRATORY FROTECTION: Use full face NIOSH approved formaldehyde or acid gas cartridge or canister respirator within use limitations of these devices. In
all otber situations, use self-contained breathing apparatus (SCBA).

VENTILATION: LOCAL EXHAUST: RECOMMENDED SPECIAL: No information
MECHANICAL: Not recommended OTHER: No informatien

]

EYE PROTECTION: Use chemical safety goggles

GLOVES: Heavy duty neoprene or equal. Permeation/degradation values of chemical mixtures cannot be predicted from pure components or chemical classes. Thus,
these materials are normally best estimates based on available pure component data. A significart difference in breakthrough time has been reported for generically similar
gloves from different manufacturers.

OTHER PROTECTIVE CLOTHING OR EQUIPMENT: For operations where spills or splashing may occur, use an impervious body covering and
shoe coverings. A safety shower and eye bath should be available,

WORK PRACTICES: Never use without proper ventilation. Always use proper protective clothing,

HYGIENIC PRACTICES: Observe good personal hygiene practices and recommended procedures. Wash exposed areas promptly and thoroughly after
skin comtact from working with this product and before eating, drinking, using tobacco products or restrooms.

OTHER ENGINEERING CONTROLS: None

ADDITIONAL COMMENTS: The datz in the Material Safety Data Sheet relates only 1o specific materjal designated herein and does not relate to use in combination

with any other material or in any process. The information set forth herein is furnished free of charge and is based on technical data that Pierce Chemicals/Royal Bond

" ~lievesto be reliable. It is intended for use by persons having techmical skill and at their own discretion and fisk. Since conditions and use are outside of our control, we
tke no warranties, express or implied and asstme no lability in connection with any use of the information.

End of (1401 Manhattan Cavity MSDS




April 23, 2002
INFORMATION PHONE (203) 375-2984
1370 HONEYSPOT ROAD EXTENSION EMERGENCY PHONE 24 HOURS
STRATFORD, CT 06615 CHEMTREC (800) 424-9300

THE EMBALMERS’ SUPPLY COMPANY

1. IDENTIFICATION

CHEMICAL FAMILY: Arterial Chemical UN2209

TRADE NAME: Compo Cavity PRODUCT NUMBER: 03058

II. HAZARDOUS INGREDIENTS OSHA PEL AGCIH TLY f_ .

INGREDIENT NAME CAS # % TWA;STEL(15) TWA;STEL(15) T‘

Formaldehyde 50-00-0 26.0 .75ppm; 2ppm 0.3ppm; ceiling® -
. A2

Methanol 67-56-1 4.8 200ppm; 250ppm  200ppm; 250ppm

Skin Skin

(1) Ceiling — The concentration that should not be exceeded during the working day.

(2) Suspected human carcinogen.

0. PHYSICAL DATA

BOILING POINT (At 760mm Hg) (°F) | 208 SPECIFIC GRAVITY (H,0=1) 1.062 — 1.064

VAPOR PRESSURE (mm Hg) 67.0 MELTING POINT °F N/A

VAPOR DENSITY (Ai=1) >1 EVAPORATION RATE Butyl Acetate=1) | <1

SOLUBILITY IN WATER Complete PERCENT VOLATILE 98.5%

APPEARANCE & ODOR Clear colorless liquid. Characteristic Odor

IV. FIRE AND EXPLOSION DATA FLAMMABLE LIMITS IN AIR

FLASH POINT °F (Tag Closed Cup): 168 Lower: 7.0% Upper: 73.0%

Extinguishing Media: Dry Chemical, “Alcohol” Foam, Water Spray

V. HEALTH HAZARD DATA

CHRONIC EFFECTS:
MUTAGENICITY: In vitro, formaldehyde is mutagenic (mutegenic activity in E. coli, Pseudomonas fluorescens, and Saccharomyces
cervisiae). In vivo, no information.
CARCINOGENICITY: Formaldehyde is carcinogenic to animals (nasal cancer, lifetime inhalation study, rats). Listed as an experimental
animal carcinogen (IARC, NTP) and probable human carcinogen (TARC).
REPRODUCTION: Formaldehyde showed no evidence of reproductive effects in animal studies (mice, rats, dogs).
OTHER: Formaldehyde - no-evidence of effects on liver, kidneys, nervous system or blood in 180 day studies of rats, monkeys, or hamsters.
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" WI. T HEALTH HAZARD DATA o T e o i
EYE CONTACT: Vapor causes severe rrntahon and tearing. Contact with liquid causes {f
severe bumns. il
SKIN CONTACT: liquid causes drying, cracking and scaling. Repeated contact causes il HEALTH

2
hardening of the skin and may cause dermatitis and sensitization. H FIRE 1
INHALATION: Causes irmitation to nose, throat and respiratory tract. Bronchopneumonia |3 REACTIVITY O

0

and edema possible from breathing high concentrations.
INGESTION: May be fatal if swallowed. Severe inflammation of mouth, throat or stomach. SPECIAL

Blurring of vision or blindness may occur.

EMERGENCY AND FIRST AID:
EYE CONTACT: Immediately flush eyes with plenty of water for at least 15 minutes. Call a physidan.

SKIN CONTACT: Immediately flush skin with plenty of water for at least 15 minutes. Remove contaminated
clothing and shoes. Wash dothing before reuse. Call a physidian.

INHALATION: Remove to fresh air. If not breathing give artifical respiration, then oxygen if necessary. Call a
physician.

INGESTION: Induce vomiting immediately by giving two glasses of water and sticking finger down throat. Never
give anything by mouth to an unconscious person. Immediately call a physidian.

‘ér., P
VII. SPILL AND DISPOSAL INFORMATION s
SPILL OR LEAK: Ventilate area thoroughly - avoid breathing of vapor. Absorb liquid with vermiculite or dry earth. Flush area *

with plenty of water. ; g )

WASTE DISPOSAL : Dispose of residue in compliance with Federal, State and local regulations. TR
VII.  REACTIVITY DATA: STABILITY: Stable—Yes Unstable~No T

Materials and conditions to avoid: Caustics and strong oxidizing agents. High Temperatures.

Hazardous Polymerization:  May Occur—No Will Not Occur--X

Hazardous Decomposition Products: Hydrogen, Formaldehyde, Carbon Monoxide, Carbon Dioxide.

VIII. PROTECTION INFORMATION:
Respiratory Protection: Ventilation should be adequate to keep exposure limits befow the Action Level
(CFR 29 1910.1048) of 0.50 ppm. If limits are exceeded, a full-face NIOSH approved respirator should be used.
Ventilation: Local exhaust should be adequate to control exposure.
Eye Protection: Gas proof Goggles and Face Shield recommended.
Protective Gloves: Neoprene, Butyl or Polyvinyl Gloves.
X. SPECIAL PRECAUTIONS:

Keep containers dosed. Store in cool, well ventilated area away from open flame.Do not breath vapor. Avoid
: prolonged or repeated contact with skin. Wash thoroughly with soap and water after handling.

xX. This mixture contains toxic chemicals subject to the reporting requirements of section 313 of Title III of the
Superfund Amendments and Reauthorization Act of 1986 and 40 CFR Part 372,

CAS pumber  50-00-0 Reportable Quantity 100 pounds

CAS number  67-56-1 Reportable Quantity 5000 pounds

While The Embalmers' Supply Company (ESCO) believes that the data contained herein are factual and believes that the opinions .
expressed are those of qualified experts, the data are not to be taken as a warranty or representation for which ESCO assumes legal
responsibility. They are offered solely for your consideration, investigation, and verification. Any use of this data and information must be
determined by the user to be in accordance with applicable Federal, State and local laws and regulations.
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MATERIAL SAFETY DATA SHEET

SECTION 1 - MANUFACTURER INFORMATION

AANUFACTURER/DISTRIBUTOR: EMERGENCY TELEPHONE: 1-800-424-9300
, Pierce Chemicals/Royal Bond, Inc. Telephone Number: (214) 3334230
4722 Bronze Way DATE PREPARED/REVISED: September 30, 2002
Dallas, Texas 75236-1997 Prepared by: Pierce Royal Bond Research Department
TRADE NAME/SYNONYMS: RESTORATONE Product Code: 01185 DOT/UN HAZARD CLASSIFICATION:
CHEMICAL FAMILY: Supplemental Embalming Chemical Flammable Liquids, N.O.S. (Methanol), 3, UN1993,
'CHEMICAL NAME/SYNONYMS: Not applicable FORMULA: Notapplicable PG I, LTD QTY

SECTION 2 - HAZARDOUS INGREDIENTS
'PRODUCT CONTAINS HAZARDOUS INGREDIENTS: YES

CHEMICAL NAME SUBJECT TO CAS NUMBER % PEL OSHA TLV-ACGIH “
SARA 313
* Methanol ** Yes 67-56-10 15.0 200 ppm - 260 mg/m® 200 ppm - 260 mg/m?

*#* Potential contribution to overall exposure possible via skin absorption.

PRODUCT CONTAINS CARCINOGENS (NTP, IARC, OSHA) NTP: No IARC: No OSHA: No
All components listed as required by Federal, California, New Jersey, and Pennsylvania regulations.

SECTION 3 - PHYSICAL/CHEMICAL CHARACTERISTICS

BOILING POINT: 203° F SPECIFIC GRAVITY (WATER=1): .997 g/ml @ 75°F
EVAPORATION RATE (ETHYL ACETATE=1): <1 i VAPOR DENSITY (AIR=1): 1.1

MELTING POINT: No information VAPOR PRESSURE (mm HG): 119.1 mm Hg @ 71°F
pH: 6.17 % YOLATILE BY WEIGHT: 10.5%

SOLUBILITY IN WATER: Soluble in water

APFPEARANCE AND ODOR INFORMATION: Milky lavender solution with pungent odor

SECTION 4 - FIRE AND EXPLOSION HAZARD DATA

FLASH POINT (METHOD USED): 95° (ASTM [¥93) FLAMMABLE LIMITS LEL% = 6% UEL% = 36%
EXTINGUISHING MEDIA: Use dry chemical, alcohol foam or CO,. Water may be ineffective, but should be used to keep fire exposed containers cool.

SPECIAL FIRE FIGHTING PROCEDURES: Wear salf-contained breathing apparams (SCBA) and complete personal protective equipment. Diluting burning :
liquid with water spray reduces flame intensity.

UNUSUAL FIRE AND EXPLOSION HAZARDS: Kzep away from heat, sparks and flames. Under certain atmospheric conditions a static electrical charge
can ignite flammable vapors from contents of plastic hottles. :

SECTION 5 - REACTIVITY DATA

UNSTABLE: NO CONDITIONS TO AVOID: None
STABLE: YES 3

INCOMPATIBILITY (MATERIALS TO AVOID): Strong oxidizing agents, caustics, strong alkalies and inorganic acids.

TAZARDOUS DECOMPOSITION OR BY-PRODUCTS: Decomposition occurs from heat and reaction with materials above. Decomposition products
clude carbon dioxide, carbon monoxide, hydrogen and formaldehyde gas.

HAZARDOUS POLYMERIZATION: Will not occur
CONDITIGNS TO AVOID FOR POLYMERIZATION: Not applicable




