
MINUTES 

MONTANA SENATE 
54th LEGISLATURE - REGULAR SESSION 

COMMITTEE ON NATURAL RESOURCES 

Call to Order: By CHAIRMAN LORENTS GROSFIELD, on January 30, 
1995, at 1:00 PM 

ROLL CALL 

Members Present: 
Sen. Lorents Grosfield, Chairman (R) 
Sen. Mack Cole (R) 
Sen. William S. Crismore (R) 
Sen. Mike Foster (R) 
Sen. Thomas F. Keating (R) 
Sen. Ken Miller (R) 
Sen. Vivian M. Brooke (D) 
Sen. B.F. "Chris" Christiaens (D) 
Sen. Jeff Weldon (D) 
Sen. Bill Wilson (D) 

Members Excused: Sen. Larry Tveit 

Members Absent: None 

Staff Present: Todd Everts, Environmental Quality Council 
Theda Rossberg, Committee Secretary 

Please Note: These are summary minutes. Testimony and 
discussion are paraphrased and condensed. 

Committee Business Summary: 
Hearing: SB 199 

Executive Action: None 

HEARING ON SB 199 

{Tape: ~i Side: A} 

Opening Statement by Sponsor: 

SEN. MIKE FOSTER, District No. 20, Broadwater County, Jefferson 
County, Meagher County, and some of Lewis & Clark County, said 
the Ashgrove Cement Plant proposes to burn hazardous waste, and 
that is a public issue. He said in October a survey was sent to 
the people of northern Jefferson County to find out the reaction 
from the residents to that proposal. He reviewed the results of 
that survey with the committee members. 58% said they favored 
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the siting bill which would disallow the burning of hazardous 
waste. EXHIBIT 1 and la. 

SEN. FOSTER said he received a letter from the Montana City 
Elementary School supporting SB 199. EXHIBIT 2. 

SEN. FOSTER said Page 3 and 4 of SB 199 says, "a permit may not 
be issued under 75-10-406 for a commercial hazardous waste 
incinerator located: (a) within 3 miles of: (i) a school; (ii) a 
residence; (iii) a public water supply; or (b) within 1 mile of a 
ground water well that serves a public water supply, etc." He 
said hazardous waste burning not only affects residents of 
Montana, but it is a national issue. There are 22 states that 
have prohibited hazard waste burning. SEN. FOSTER requested that 
the people testifying present the facts on hazard waste burning 
as they know to be true, and to respect the views of others. 
Playing on emotions, and making personal attacks, would be 
showing disrespect to everyone present. 

SEN. FOSTER asked the committee members to decide carefully when 
considering action on SB 199, and ask themselves if they would 
want their children or grandchildren attending a school one-half 
mile from a facility that would be burning hazardous waste. 

Proponents' Testimony: 

Paul Johnson, Chairman Board of Directors, Montanans For A 
Healthy Future, said SB 199 is necessary because the proposal for 
Ash Grove to burn hazardous waste does not protect public health. 
They have had as many as 2 upsets per month, and that is 
hazardous to public health. The facility is located next to a 
stream and only one-half mile from the Montana City School, and 
hazardous waste burning would allow hazardous emissions to affect 
public health. Mr. Johnson urges the passage of SB 199. 

Glenna Obie, Jefferson County Commissioner, said the commission 
is considering local planning and zoning regulations, which would 
require storage and burning of hazardous waste to be located at 
least 2 miles from a school or day care. They sent a survey to 
690 property owners in the vicinity, asking them if they approved 
or opposed the plan. They received 172 responses of which, 114 
were in favor of the plan and 58 were in opposition. EXHIBIT 
3. Ms. Obie invited the committee members to visit the Ash Grove 
Cement Plant and notice the proximity to the Montana City School, 
homes and Prickly Pear Creek. She stated that the monitoring of 
emissions only tell how bad the emissions are after the accidents 
have already occured. 

{Comments: the acoustics in Room 3~2-2 are such, that the tapes are not 
clear} 

950130NR.SM1 



SENATE NATURAL RESOURCES COMMITTEE 
January 30, 1995 

Page 3 of 11 

Connie O'Conner, Physician, Leo Pocha Clinic and Shodair 
Hospital, said developing fetuses and the elderly are especially 
vulnerable to toxic exposures. Heavy metals and lead are present 
in dioxins. Children are especially vulnerable to lead. Dioxins 
cause mental retardation, blindness and severe abdominal pain in 
children. The final study has not been completed on the effect 
of exposure to dioxins. Ms. O'Connor said her 11 year old son 
has a rare form of cancer, and still wonders if that could have 
been caused by exposure to dioxins. Studies have been done on 
occupational illnesses that have been exposed to dioxins. She 
urges the committee members to vote for SB 199. 

Dwight Marshall, American Lung Association, said he was a member 
of the board of directors of the American Lung Association of 
Montana, and of the medical advisory section of the American 
Thoracic Society. The American Lung Association is a nationwide 
organization founded in 1904 whose mission is the prevention and 
control of lung disease. The American Thoracic Society is an 
1'1,000 member international society of physicians and scientists. 
He said he was in favor of SB 199 which would set up siting 
criteria for the burning of hazardous waste. EXHIBIT 4. 

Pat Tallent, resident of Montana City, said she supports SB 199 
because her children attend the Montana City School, which is 
only one-half mile from the facility that is proposing to burn 
hazardous waste. She said the Ash Grove Cement plant was cited 
for 32 violations from April of 1993 to October of 1994, by the 
Air Quality Division. EXHIBIT 5. 

Rachael Sirs, said she was a resident of Saddle Mountain and 
their children attended the Montana City School, which is one­
half mile from the Ash Grove Cement plant. She said she was a 
member of the Hazardous Waste Management Working Group of the 
Environmental Quality Council during the 1993 Legislative 
Session. The Department of Health and Environmental Science 
presented the "1993 Hazardous Waste Capacity Assurance Plan for 
the State of Montana." The report is attached to her testimony 
as contained in EXHIBIT 6. 

Allen LeFohn, PhD, said he resides in Clancy, Montana, and has 
spent 26 years researching exposure-response relationships 
describing the effects of air pollutants. Dr. LeFohn said he had 
published over 150 peer-reviewed papers and technical reports, 
edited four books, and presented oral papers on the effects of 
burning hazardous waste. He said there are too many 
uncertainties that risk assessment cannot address. It is 
important that Montana's citizens, through the legislative and 
executive process, be guaranteed that the risks to humans and the 
environment associated with the emissions from new and 
retrofitted facilities that burn hazardous wastes are kept to a 
minimum. The adoption of a citing criteria will provide that 
guarantee. He said that in July of 1987 a major air pollutant 
event occurred at the Montana City School playground that 
contained the highest level of sulphur dioxide in the entire 
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United States. Ash Grove Cement Plant was never cited for that 
violation. 

(Tape: 1; Side: B) 

Dr. LeFohn asked the committee to please protect the children of 
Montana and pass SB 199. EXHIBIT 7. 

Mike Cok, Montana Dairigold, Bozeman, said that milk that is 
produced in the state is highly susceptible to anything the 
animals eat that is in the grass, including dioxins. He said if 
there is a hazardous waste burner in the area, particularly a 
cement kiln, the dioxins will contaminate the milk and affect the 
milk industry. Mr. Cok said in 1989, in the Netherlands where 
they burn hazardous waste, dangerous levels of dioxins were found 
in the milk. Most of what they produced had to be destroyed. 
The compensation to those dairy farmers cost the government 17 
million guilders; the government hopes to recoup that amount from 
the combustion plant operator. EXHIBIT 8. 

Les Graham, Montana Dairymen's Association said they support SB 
199 for the reasons previously stated. 

Maureen Schwinden, representing Women Involved in Far.m Economics, 
said they were in favor of protecting the land, air, and water, 
and support SB 199. 

Mike Heffner, Far.mer Rancher, Bozeman, said his concerns were the 
same as those of Montana Dairigold, and he supports SB 199. 

Ed Hall, Jefferson County Planning Board said he was a proponent 
of SB 199. He said it was important to protect the economy and 
environment of the state from dioxins, and he supports previous 
testimony. 

Mary Kepler, President, Montana City School Parent Teachers 
Association, said they were in support of SB 199. She presented 
a letter from Jean Curtiss, Legislative Chairman for the Montana 
PTSA/PTA. EXHIBIT 9. 

Ms. Kepler said in 1994 the delegates of the Montana PTSA 
Convention passed a resolution on Incineration of Hazardous Waste 
in Cement Kilns. EXHIBIT 10. 

Annette Cade, Board Member, Montana City School, said she was in 
support of SB 199. Burning hazardous waste is a public health 
issue and has become a victim of incomplete science. She said 
there are 2 principles that always fall true, 1) what goes in, 
comes out, and 2) what goes up, comes down. That is clearly 
demonstrated by the East Helena Superfund for lead contamination 
in the ground. The children at the Montana City School, at 
recess, had been rained upon by emissions from the Ash Grove 
Cement plant, which caused their scalps and skin to burn. That 
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is the reason why they are so concerned, and do not believe the 
state regulations provide the safety that is necessary. 

Sarah Barnhard, representing Montanans Against Toxic Burning, 
said that if Ash Grove is not permitted, the Columbia Falls 
Aluminum Plant will have to ship their potliner to Arkansas to be 
disposed of. The Barnard Construction Company of Bozeman is 
pursuing the establishment of a facility that would recycle 
potliners. She said it was absurd to assume that Columbia Falls 
must send their potliner to Ash Grove to remain economically 
viable, when enterprising business people are working on real 
solutions by recycling and making products. EXHIBIT 11. 

Ms. Barnhard said she received a letter from the Washington 
Department of Ecology which stated that Columbia Falls Aluminum 
was no longer associated with the MetWool project in the State of 
Washington. The letter explains that there was another company 
in Washington pursuing plans to use vitrification technology to 
produce glass products. Exhibit 11a. She urges the support of 
SB 199. 

Willa Hall, representing the League of Women Voters of Montana, 
said they were concerned about the burning of hazardous waste. 
If a plant is authorized, the site and location that poses the 
least amount of risk to public health should be considered. 
EXHIBIT 12. 

Ann Hedges, Montana Environmental Information Center, said there 
was a lot of testimony given as to why SB 199 should be 
supported. She stated that the dust from hazardous waste burning 
kilns has higher levels of dioxin by more than one order of 
magnitude than in cement kiln dust from nonhazardous waste 
burning kilns, and that dioxin is a probable carcinogen. She 
said dioxins cause other serious health problems besides cancer. 
There was an increased incidence of the reproductive disease 
endometriosis in a colony of rhesus monkeys that were exposed to 
dioxin for a period of 4 years. After 10 years of dioxin 
treatment, the presence of endometriosis was still documented. 
EXHIBIT 13, 14. 

Cindy Morey, speaking for her husband and two children asked the 
committee members if they would like 30 million pounds of 
hazardous waste burned in a 30 year old accident prone 
incinerator near your child's school and home. She said "the air 
we breathe is our most common denominator, it doesn't follow 
creed, color, gender or party lines." She urged support of SB 
199. EXHIBIT 15. 

{Tape: ; Side: ; Approx. Counter: ; Comments: the following proponents did not 
have time to testify, but turned in written testimony.} 
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Bill Allen, Montana Audubon Legislative Fund, said they strongly 
support SB 199. EXHIBIT 16. 

Paul Smietanka, Clancy, said regardless of any state or federal 
standards regarding the burning of hazardous waste, there are 
scientific arguments justifying the safety of hazardous waste 
incineration. He said they don't know what the long term effects 
would be at Montana City with the burning of hazardous waste. 
EXHIBIT 17. 

Ann Johnson, representing Montanans Against Toxic Burning, 
Bozeman, said they were against toxic burning and urge support of 
SB 199. EXHIBIT 18. 

J. V. Bennett, represer~ing the Montana Public Interest Research 
Group, said they were in support of SB 199 and requested that 
language be added that would protect agricultural lands and 
surface water. EXHIBIT 19. 

Kane and Anita Quenemoen, Clancy, support SB 199. 

Maggie Pittman, Clancy, supports SB 199. EXHIBIT 21. 

Dan Pittman, Clancy, supports SB 199. EXHIBIT 22. 

Tony Schooner, supports SB 199. 

Pamella Collins, South Hills, supports SB 199. EXHIBIT 23. 

Judy Beck, Saddle Mountain, supports SB 199. EXHIBIT 24. 

Mary Ann Wellbank, Clancy, supports SB 199. EXHIBIT 25. 

Brad Daggy, Clancy, supports SB 199. EXHIBIT 26. 

Jacquelin Daggy, Clancy, supports SB 199. EXHIBIT 27. 

Barry Johnson, PhD., Assistant Administrator, Toxic Substances 
and Disease Registry, submitted written testimony supporting SB 
199. EXHIBIT 28. 

Gary Chilcott, representing Sure-Way, said they have been working 
on medical waste for 6 years to come up with a solution that will 
not harm the environment. He said all parties should work 
together to find a solution. 

Opponents' Testimony: 

Tom Daubert, representing Ash Grove Cement Company, said he was 
not attending the hearing to criticize the survey of the voters 
of Jefferson County. That survey represents about 5% of the 
registered voters. It is clear that is a minority of the voters. 
Mr. Daubert said he realized that those against SB 199 had 
serious concerns about affecting public health. He said the 
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state and federal environmental rules and regulations concerning 
hazardous waste are the most rigorous in the world. 

{Tape: 2; Side: A} 

Mr. Daubert presented some graphs to the committee members 
showing the out-of-state shipments of hazardous waste in 1992. 
He presented a chart showing the potential fuel that hazardous 
waste could produce in an incinerator. EXHIBIT 29. 

Eric Hansen, Vice President of Technology, Ash Grove Cement 
Company, said he understood the concerns of the citizens of 
Jefferson County, because hazardous waste burning is a public 
health issue. He said he believed that the cement kiln plays an 
important role in the management of those waste materials. He 
said the EPA has done a tremendous amount of research on the 
effects of dioxin. Their study has shown that if a high 
temperature is used, there is very little emission of dioxins. 
Ash Grove's report to the EPA shows that Ash Grove can comply 
with the strictest emission standards. 

Gregg Rigo PhD., Environmental Consultant, Ash Grove Cement 
Company, said he had more than 23 years experience as a 
mechanical and environmental engineer, researcher and waste 
management practitioner. He said his work includes developing an 
efficient test program for acquiring and reducing valid, 
representative data using advanced statistical techniques. The 
results can then be presented to better understand waste 
management and equipment. Dr. Rigo said all dioxins are not 
produced by man as the environment contains many natural sources 
of dioxins. EXHIBITS 30 and 30a. 

Don Ryan, Environmental Superintendent for Columbia Falls 
Aluminum Company, said they would like to see SB 199 voted down 
by the committee. He said there are better ways of accomplishing 
what the supporters of the bill want, while striking a balance 
which doesn't create an impossible climate for Montana industry 
in dealing with waste generation. The aluminum plant generates a 
hazardous waste called spent potliner, SPL. Approximately 4500 
tons of that material is produced per year. The waste is 40% 
carbon and 60% inorganic nmaterials which are relatively 
nontoxic. It is listed as a hazardous waste because of small 
amounts of cyanide which can leach into ground water if the 
material is improperly handled. Mr. Ryan suggested developing a 
true working coalition to work actively toward mutually 
acceptable reclamation technologies, rather than continuing to 
generate legislation which results in out-of-state disposal or 
forces closure of state industries that can't afford to comply 
with the requirements. EXHIBIT 31. 

(Tape: 2; Side: B) 
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Riley Johnson, representing The National Federaticn of 
Independent Business, Montana Chapter, said there are 4 points he 
would like to address regarding their opposition to SB 199, 1) 
small business don't want a different environmental law, 2) the 
existing law is already strict enough, 3) they are concerned 
about SB 199 changing the rules in mid-stream, and 4) the 
continued environmental changes are starting to cripple small 
business in Montana. He said, "let the current system work." 

David Owen, Montana Chamber of Commerce, said by the time a 
facility is situated 3 miles from town, it will isolate the 
facility from operating effectively. He urged the committee 
members not to pass SB 199. 

Ward Shanahan, Helena Attorney, said he was familiar with the 
facility and asked that the committee members consider the 
scientific evidence and do not pase SB 199. 

George Schiller, representing the Boiler.makers at Ash Grove 
Cement Plant, said the company employs 66 people, and asked the 
committee members to give the company a chance to prove itself, 
and that hazardous waste burning is monitored by environmental 
law. He urged the committee members to vote against SB 199. 

Raymond Sorenson, Columbia Falls, said he was employed by the 
Columbia Falls Aluminum Company. He said SB 199 would prevent 
the cement producers in Montana from burning the company's spent 
potliners. Many people have genuine concerns and he shared those 
concerns, but he has faith in the professionalism of the 
Department of Health and Environmental Sciences. EXHIBIT 32. 

Brad Griffin, representing Montana Tire and Implement Dealers, 
said they oppose SB 199 because they all generate hazardous 
waste, and the incineration of that waste is necessary. 

Carl Schweitzer, representing the Montana Contractors 
Association, said there are hundreds of contractors who generate 
some kind of hazardous waste, and a solid waste facility is 
needed to dispose of it. He urged the committee members to vote 
against SB 199. 

E. G. Lepheimer, Montana Car Dealers Association, said the need 
for a hazardous facility is necessary for small businesses in 
Montana, and opposed SB 199. 

Peggy Trenk, representing the Western Environmental Trade 
Association, said she opposed SB 199, and urged giving the 
permitting process a chance to work. 

Don Kilman, said for 16 years he lived in Texas and they have 2 
cement plants there that burn waste fuel, and they have not 
polluted the environment. He urged the committee members to 
reject SB 199. 
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Curtis Garrett, Ash Grove Cement Company and a member of the· 
Montana City Advisory Council, said he was able to travel to 
Chanute, Kansas where hazardous waste was incinerated. They were 
burning finger nail polish, oily rags, etc., with no health 
hazards to the community. He urged the committee members to 
reject SB 199. 

Mr Daubert said a facility that has operated for 32 years and is 
important to the economics of the community, deserves to go 
through the permitting processes to burn hazardous waste. He 
said the words, "hazardous waste" sounds more frightful than 
fossil fuels. Let the sciences be considered for the permitting 
process. 

{Comments: written testimony submitted .J 

Jerry Noble, owner of a Tire Dealership in Great Falls,. 
recommended DO NOT PASS SB 199. EXHIBIT 33. 

Fritz Daily, Butte, presented written testimony on "Berkeley Pit 
Facts and Statistics." EXHIBIT 34. 

John & Debby Murray, Saddle Mountain, presented a written 
comparative market analysis on property within the proposed 
hazardous waste site. EXHIBIT 35. 

Questions From Committee Members and Responses: 

SEN. WELDON asked Mr. Hanson when they talk about risk 
assessment, what does that mean. Mr. Hanson said risk assessment 
is a common screening assessment performed for example by 
meteorologists at the airport in Helena and Great Falls, and by 
Asarco to monitor emissions in the air. The information is not 
gathered at the Montana City facility. He said the wind 
direction is generally from the southeast going towards Helena, 
not the Montana City School. 

(Tape: 2; Side: B; Comments: tape is staticy and garbl.ed.j 

SEN. WELDON said the Ash Grove Cement Plant does not have the 
ability to test for dioxins, and the state's laboratory does not 
have the ability to test for dioxins. Apparently the testing 
would have to be done somewhere else. He asked what the turn 
around time was for the report. 

Jan Sensibaugh, Department of Health and Environmental Sciences 
said they had to write a contract with an outside laboratory. 
She said she didn't have any idea what the time frame would be. 

SEN. VIVIAN BROOKE asked Dr. LeFohn what the difference was 
between natural dioxins and dioxins from emissions. Dr. LeFohn. 
said dioxins are not all man-made. Dioxins are found in living 
organisms in fields, brush, forest fires, electricity, etc. The 
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different kinds of contributors have different percentages of 
dioxins. 

SEN. MACK COLE said he was looking at the chart and wondered if 
Montana was shipping waste all the way to Texas. Mr. Hansen said 
that in 1992 most of the waste was shipped to Idaho and after 
that it was shipped to the cement kiln in Texas. 

SEN. COLE asked what proportion of the waste is taken care of in 
Montana. Mr. Hansen said 65% of the waste was shipped out of 
state. 

SEN. WILLIl~ CRISMORE said the cement plant is 32 years old, he 
asked if Mr. Hansen would comment on that. Mr. Hanson said, that 
is true, but it is constantly upgraded for the latest scientific 
technology. The facility was upgraded 4 years ago to make 
different kinds of cement. 

{Tape: 3; Side:A} 

SEN. TOM KEATING asked if the burning of potliners degraded to 
cyanide. Mr. Ryan said that produces a small amount of cyanide. 

SEN. KEATING asked Mr. Ryan if sunlight destroyed cyanide. Mr. 
Ryan said that is true, sunlight decomposes cyanide. 

Closing by Sponsor: 

SEN. FOSTER said in looking at the western region of the United 
States, there is an over-capacity of hazardous waste disposal 
possibilities. All states can send their waste to wherever they 
choose. He said in Utah the buffer zone for hazardous waste 
incineration is 5 miles, and the Montana proposal was 3 miles. 
There are so many scientific facts concerning hazardous waste, 
that it leaves an element of uncertainty. The residents of 
Montana City chose to live near a cement plant, not near a 
hazardous waste incinerator. SEN. FOSTER thanked everyone for a 
good hearing and looked forward to seeing them at the executive 
session. 

{Comments: the committee meeting was recorded on tapes ~, 2 and Side A of tape 
3} 
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ADJOURNMENT 

LORENTS GROSFIELD, Chairman 

THED ROSSBE , Secretary 
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SURVEY - BURNING OF HAZARDOUS WASTE 
Registered Voters _ North Jefferson County .. ::t H~:\ .. e~7'.l~ ~·~~U[<StS 

by Representative Mike Foster, Candidate for Senate Distda10J~Q:.::::_::::.==I=~~ 
414 N. Cedar, Townsend, MT 59644 ,w,:rc .. _- ~_~ 30 .. Of j 

October 1994 , i C'I~J!:O,- 5 fa- I 9 f 

1. In which school district do you live? ~Montana City _ Clancy 

2. Do you have any children attending school in Montana City? dYes S,. Ih'lo 

3. Do you have any children attending school in Clancy? Yes No 

4. How long have you lived in this part of Jefferson County? 3,7%less than 1 year 
S.U 1-2 years 3bB7J-5 years 5~JDore than 5 years 

5. During the 1993 legislative session, did you support Senate Bill 338, which was a 
"siting" bill that would have disallowed the bu~~~_ of hazardous w7~e within a 
certain distance of schools and surface water? b~es ;~o 'to Neutral 

~.~ Not living in this area at that time 0 

6. Do you believe that hazardous waste can be burned safely: at the Ash Grove cement 
plant near 1\lontana City?..?1J.ioYes 63JJo No ~,SLO Uncertain 

7. On a scale of 1 to 5, please rank the issue of the burning of hazardous waste on 
your personal list of priorities for the 1995 legislative session (1 = highest priority; 
5 = lowest priority):58siJ J~ 2 J~3 2J.io 4 In%; 

8. Do you believe the legislature should pass a "siting" bill (probably similar to Senate 
Bill 338 from the 1993 session) during the 1995 session that would essentially have 
the effect of disallowing hazardous waste to be burned at the Ash Grove cement 
plant? 'Q--21oYes J1~No I...i%Uncertain 

9. Would you support a bill in the 1995 legislative session that would call for such 
things as tightening permitting requirements, requiring continuous monitoring, and 
adopting the findings of the Community Advisory Council and the Hazardous Waste 
Management&?~king Group of the Environmental Quality Council? 

i'S:~Yes 3 No 17.tl Uncertain 

10. Of the two legislative approaches explained in questions #8 and #9 above, which 
would you most support? 57.070#8 ("siting" bill) 1~#9 (tighter permitting, 
CO~~inuous monitoring, etc.L,o, IO...J2gBoth #8 and #9 about the same or equally 

/0.3 Neither #8 nor #9 3,m Uncertain 

..." raid by FOSTER FOR SENATE, Fleda Bnmmor, Treasurer, 80' lIS, Town .. nd, Montana 39644 
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Registered Voters· North Jefferson County 
by Representative Mike Foster, Candidate for Senate Distticft~O:,T~':'~i-,l nfSDURtLS 

414 N. Cedar, Townsend, MT 59644 LXH;!=!T iW I 
October 1994 '--........ -"'~""'-

fJl':.P:. /- d o_~.JL? ... ..--....-

['U. uo._ ~~fL+-' 
In which school district do you live? __ Montana City ~ Clancy 

Do you have any children attending school in Montana City? __ Yes __ No 

Do you have any children attending school in Clancy? 2~ rio Yes ~No 
How long have you lived in this part of Jefferson County? ¥~ess than 1 year 

01.1.% 1·2 years I'i]% 2·5 years 7mmore than 5 years 

During the 1993 legislative session, did you support Senate Bill 338, which was a 
"siting" bill that would have disallowed the bu~~,? of h~~arR~us waste within a 
certain distance of schools and surface water?35'-.Jl,Yes 5~0 9 .. 1ZNeutral 

~,i20Not living in this area at that time 

Do you believe that hazardous waste can be burned safely at the Ash Grove cement 
plant near Montana City?s5....JJoYes 3Y..i1No S-J..% Uncertain 

On a scale of 1 to 5, please rank the issue of the burning of hazardous waste on 
your personal list of priorities for the 1995 legislative ses~On £1 = highest priority; 
5 = lowest priority):~1 J~2 1~3 jldJj4 .1 ~ 

Do you believe the legislature should pass a "siting" bill (probably similar to Senate 
Bill 338 from the 1993 session) during the 1995 session that would essentially have 
the effect of disallowing hazardous waste to be burned at the Ash Grove cement 
plant? ~ ~oYes 57. 7'%No I~Uncertain 

Would you support a bill in the 1995 legislative session that would call for such 
things as tightening permitting requirements, requiring continuous monitoring, and 
adopting the findings of the Community Advisory Council and the Hazardous Waste 
Management Working Group of the Environmental Quality Council? 

l.(£{.JjDYes 30~No .,(S-~ Uncertain 

Of the two legislative approaches explained in questions #8 and #9 above, which 
would you most support? 3~ #8 ,("siting" bill) :3~. 3 % #9 (tighter permitting, 
continuous monitoring, etc.) 7~Both #8 and #9 about the same or equally 

II. g % Neither #8 nor #9 Ii1%Uncertain 

,.", Paid by FOSTER FOR SENATE, Fleda Bnlllmu, Tru.u~r, 801 Z15, Townl<nd, Monlona 5''''4 



SURVEY - BURNING OF HAZARDOUS WASTE . . 

Registered Voters - North Jefferson County . '"' ES"URCf.S 
by Representative Mike Foster, Candidate for Senate Distri.Cf\~ Nl\TURf\L R oJ 

414 N. Cedar, Townsend, MT 59644 E~H~G\T I,w. __ --l-I---
October 1994 ." I - ;;J () 9 S 

O,,\IE_-

t;!LL HO. :.2..i3 --Ig l' 
1. In which school district do you live? 6J.J.jMontana City 33,1 %Clancy 

2. Do you have any children attending school in Montana City? J.1aJJa Yes 39. 3kNo 

3. Do you have any children attending school in Clancy? /I.~ Yes ;Z~No 

4. How:long have you lived in this part of Jefferson County? 1.0% less than 1 year 
~.~ 1-2 years ~~~2-5 years b3~rJl1ore than 5 years " 

5. During the 1993 legislative session, did you support Senate Bill 338, which was a 
"siting" bill that would have disallowed the burning of hazardous waste within a 
certain distance of schools and surface water?~es 3~No ~eutral 

3.~Not living in this area at that time 

6. Do you believe that hazardous waste can be burned safely at the Ash Grove cement 
plant near Montana City?3~Yes 53.7%No &'J2fo Uncertain 

7. On a scale of 1 to 5, please rank the issue of the burning of hazardous waste on 
your personal list of priorities for the 1995 legislative session (1 = highest priority; 
5 = lowest priority): 'f~ 1~2 15.0%3 ~d% 4 /~5 

8. Do you believe the legislature should pass a "siting" bill (probably similar to Senate 
Bill 338 from the 1993 session) during the 1995 session that would essentially have 
the effect of disallowing hazardous waste to be burned at the Ash Grove cement 
plant? s-a.dJo Yes ~~No !,J!loUncertain 

-
9. Would you support a bill in the 1995 legislative session that would call for such 

things as tightening permitting requirements, requiring continuous monitoring, and 
adopting the findings of the Community Advisory Council and the Hazardous Waste 
Management Working Group of the Environmental Quality Council? 

'1~./~nYes 3~o C<OJ.% Uncertain 

10. Of the two legislative approaches explained in questions #8 and #9 above, which 
would you most support? u:J.JjF8 ("siting" bill) c2..!id20 #9 (tighter permitting, 
continuous monitoring, etc.) Cf JZ Both #8 and #9 about the same or equally 

/D~Neither #8 nor #9 9~Uncertain 



vL:UITE NATURAL RES'''' ',["" " 
VVI\~ .... ' 

EXHIBIT NO. I '¢-= 

DflTL /- 73 05:[, _ 
£lILl NO_ .. 5 B-/~ , 

SUlnmary of Fall 1994 Voter Survey Results ~ -

Total registered voters 
who received the 
single-issue survey 

Total who cared enough abollt 
the issue to respond 

Total who oppose Ash Grove, 
SUppOI1 siting bill 

JEFFERSON CITY 

CLANCY 

MONTANA CITY 

: .,1 

2,480 

175 (7%) 

102 (4.1%) 

MONTANA CITY 

ONLY 

1,401 

107 (7.6%) 

74 (5.2%) 



Montana City Elementary School 
Penny Koke. Superintendent 
Dianne Delaney. PrincIpal 
10 MsClelian Creek Road 
Clancy. Montana 59634 
Telephone: '442-6779 

January 20, 1995 

Senator Mike Foster 
Senate Chambers 
Capitol Station 
Helena, MT 59620 

Dear Senator Foster: 

The Montana City School District #27 Board of Trustees strongly supports SB 199, Requirements for 
Commercial Hazardous Waste Incinerators. Ash Grove Cement Company proposes to burn millions of pounds 
of hazardous waste one-half mile from Montana City School. The school and playground environment are the -
recipients of the stack emissions. The emissions from incineration of hazardous waste will include products 
of incomplete combustion as well as unacceptable amounts of organic chemicals, pollutants, heavy metals 
and ash. The processing of hazardous waste in cement kilns has not been shown to be safe beyond a 
reasonable doubt. Cement kilns are designed to make cement and not designed to destroy hazardous waste. 
Since the long term health consequences of the inhalation and ingestion of the emissions are adverse or 
unknown and since the Board of Trustees is charged with protecting the welfare of the students of District 
27, we recommend that the requirements include a regulation that any facility burning hazardous waste be 
located a minimum of three miles from any school. Until substantial evidence proves that there ar,O! no 
adverse health effects we remain committted to banning the combustion of hazardous waste one-h<ilf mile 
from our school. We hope to be involved and informed about the rules and regulations as they would greatly 
concern and affect our community. 

Sincerely, 

The Montana City School Board of Trustees: 

o {J~, 
Ja~Obie, Chairperson 

k~~ 
r;;,;:;g;;:;;~erson 

R. Wayne Robinson 

Act~ 
Gordon Tallent 

((~ -
-





I ~ • ~ -~- r ""I •• "! '-, 
\ '- ,', \;.: I ~ 1 ~ \ " • ~ I '~'-, .,., .~..> 

.': ::: ': ··J·---LJ.». ---.. > • 

C' . .. __ . /..:- 3~:J ~ 
AMERICAN LUNG ASSOCIATION OF MONTANA ~;. ~:J --.5.1J /9'..!l--

Testimony before the Senate Natural Resources committee 
in Support of SB 199 

January 30, 1995 

Mr. Chairman and members of the committee, my name is Dwight 
Marshall and I am a member of the board of directors of the 
American Lung Association of Montana. The American Lung 
Association is a nationwide organization founded in 1904 
whose mission is the prevention and control of lung disease. 
Our medical advisory section, the American Thoracic Society, 
is an 11,000-member international society of physicians and 
scientists. I come before you today to speak in favor of 
Senate Bill 199 which would set up siting criteria for the 
burning of hazardous waste. 

Our interest in this issue is simply this: we believe that 
the potential public health impact of burning hazardous 
waste, especially near schools and residences, is ill­
advised and this measure would help protect the health of 
Montanans from the dangers associated with this activity. 

And when the hazardous waste is burned in cement kilns, it 
becomes a particularly problematic activity from a public 
health standpoint. This is why. 

In 1993, the EPA published its Report to Congress on Cement 
Kiln Dust. Among the findings in this report that were 
especially troubling to the American Lung Association were 
those that related to the air pollution caused by cement 
kiln dust, the by-product of the manufacturing process, and 
the toxic sUbstances that are found in this dust when the 
cement plant burns hazardous waste. 

This is what the EPA report on cement kiln dust found. 
First, data from the report'showed that most cement kiln 
dust can be classified as fine particulates, those that are 
easily breathed deeply into the lungs. Second, the report 
found that common disposal practices for cement kiln dust, 
including dumping the dust in exposed, unlined piles, 
abandoned quarries and landfills have caused contamination 
of air and nearby surface and ground water. Third, the 
smallest particles may not be fully captured by air 
pollution control devices, even when they are operating 
effectively, and may instead be released into the 
atmosphere. And, finally, when cement kilns burn hazardous 
waste, certain heavy metals, including lead, arsenic and 
mercury, to name a few, are found in significantly higher 
concentrations in the cement kiln dust. 

(MORE) 



January 30, 1995 

Senate 
N'atural Resource Committee 
RE; SB199 

Dear Senators: 

[):I:';:IT NO, :,) 

O,\TE ___ ~P -95 __ _ 

o.LL NO. ~ 12 117_ 

My name is Pat Tallent, and I \vould like to express my support ofSB199. This 
bill is of utmost importance to me since my family lives in \Iontana City: and my 
children attend school only one half mile from where this facility proposes to 
incinerate hazardous waste. 

There are numerous reasons why tlus bill is essentiaL not only for the residents of 
Montana City, but for the entire state of Montana. You will hear many of those 
reasons today, but I would like to elaborate on the record of the three facilities 
O\vl1ed by Ash Grove that currently bum hazardous waste. I will summarize the 
more serious problems these plants have experienced and the serious violations 
pending against Ash Grove. 

First, their Louisville, Nebraska plant has a $1.274.900.00 fine pending for gross 
violations found during inspections in July and December of 1992. These 
violations include: solid waste containers were in very poor condition and their 
contents were likely to spill into areas which have no secondary containment; some 
of these containers were leaking; the automatic waste feed cut-offs were not 
operable for four essential functions; hazardous waste being burned prior to metal 
analysis; kiln operators were not provided training to ensure compliance \vith 
requirements 40CFR266 subpart H; failure to adequately inspect solid storage 
area; waste analysis plan does not provide for analysis of waste cement kiln dust; 
and in at least one instance the cement kiln dust was placed on the ground prior to 
waste analysis and this dust showed high concentrations of lead. 

Records at Ash Grove's plant in Foreman Arkansas show that on June 12, 1992 
twenty-six tons ofliquid waste was burned before full analysis had been done, and 
this was the heavy metal analysis; on May12, 1993 an alann system was tumed 
off, and the facility bumed out of compliance for over three hours. A June 2-3, 
1994 inspection show that: there was failure to transfer hazardous waste from a 
leaking container; there was improper handling and storing of containers of 
hazardous waste which may cause them to leak; there was failure to keep ignitable 
waste away from sources of ignition; and using a consulting lab which is' not 
certified in the state of Arkansas to perform analysis which results are to be 
submitted to the state. 
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In Chanute. Kansas. in 1991 th~ Ash Grove plant released 182,500 pounds of 
lead. most of which was released into the ground when kiln dust was dumped on 
land near the plant (180,000 lbs.). The plant manager said releases from the 
company increased in 1991 because the plant was using more hazardous waste 
fuels~ This facility is currently facing a fine of $301,727.00. Pending violations 
there include: failure to continuously monitor and record metal feed rates. These 
metals include carcinogenic metals and lead, and records show that Ash Grove 
failed to monitor and record these rates for one hundred twenty-eight days between 
8/21191 and 3/13/92. Another violation is for failure to record operating 
conditions. Ash Grove must be sure certain conditions are met before buming 
hazardous waste. These conditions include concentration of OAY'ge~ making sure 
carbon monoxide levels and hydrocarbons do not exceed certain rates. These 
conditions are of utmost importance in controlling hazardous waste emissions and 
Ash Grove failed to monitor these conditions. Yet another violation is failure to 
analyze waste-derived fuel prior to burning. 

The facility here in Montana City has also experienced many problems. In ~fay of 
1990, the Environmental Protection Agency (EPA) identified Ash Grove as a 
"significant violator" because the facility was out of compliance for particulate 
matter emissions (during a Feb. 24, 1990 test, particulate emissions were 169.6 Ibs. 
per hour when standards allow up to 90 lbs. per hour). In June and August of 1990 
this plant had discharges (spills) into Prickly Pear Creek. From April of 1993 
thrqugh October of 1994 there were 32 repo11ed violations of opacity from the state 
Air Quality Division. ll1is means that their pollution control device, the 
electrostatic precipitator, shut down and uncontrolled pollution was released into 
the atmosphere. In the fall of 1994 there was a fire at the plant. 

The purpose in detailing all of these problems is to prove that incineration of 
hazardous waste cannot be done in a safe manner near schools and homes. ll1ere 
are mechanical failures, human errors, and sometimes negligence as proven by Ash 
Grove's history. Allowing this company, or any company, to go through the 
permitting process will change none of these problems. I am convinced that we 
have proof enough that this type of activity must have a buffer zone to protect the 
people of this state. Senate Bill 199 provides this protection. 

Pat Tallent 
4 Starwood Drive 
Clancy, ~1T 59634 (Montana City) 
442-4467 
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EXECUTIVE SUMMARY 
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Allen S. Lefohn, Ph.D. 
Claney, Montana 59634 

Given the large amount of uncertainty associated with characterization of the products of 
incomplete combustion, it is mandatory that a well-defined "buffer" zone be created to 
protect the public and the environment. This is our insurance policy. An analysis of 
major emitters in the State of Montana indicates that the largest fallout of stack 
emissions occurs within 5 miles of the point source. Thus, a multi-mile buffer zone is a 
reasonable area for providing first-level protection from the toxic emissions that may 
occur as a result of "upsets." As a research environmental scientist, much of my work is 
associated with assessing the potential impact of human activities on the environment. 
Even the best-designed engineering facilities fail to work as predicted. To protect 
human populations and the environment, it is important that a worst-case scenario be 
used and that we predict the consequences of engineering failure. Worst-case scenarios 
are not based on meeting perfect engineering requirements, but instead, on the 
knowledge that "upsets" occur in a non-perfect world. Risk assessment has been used to 
justify the burning of hazardous waste. The predictions of risk assessment should not be 
treated as scientific fact. There are simply too many uncertainties that risk assessment 
cannot address. It is important that Montana's citizens, through the legislative and 
executive process, be guaranteed that the risks to humans and the environment, 
associated with the emissions from new and retrofitted facilities that burn hazardous 
wastes, are kept to a minimum. The adaption of a siting criteria will provide this 
guarantee. 

MR. CHAIRMAN AND MEMBERS OF THE COMMITTEE: 

Once again I am in a position of testifying to the Senate Natural Resources 

Committee on the dangers of burning hazardous waste in cement kilns. On February 15, 

1993, I testified to the Senate Natural Resources Committee on the technical concerns I 

have regarding the "upsets" associated with hazardous waste burning and the possibility 

of exposing humans and the environment to unexpected emissions of toxic pollutants. 

1 
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pressure due to burning reactive or explosive waste. As a follow-up to my testimony, I 

would like to reiterate my technical concerns about permitting hazardous waste burning 

facilities in Montana without appropriate siting criteria that provide for ''buffer'' zones to 

protect people and the environment from unanticipated toxic emissions. 

I believe it is necessary that a ''buffer'' zone be implemented so that those of us 

who live in Montana can be protected against the emissions that will result from these 

"upsets." There are several important facts associated with hazardous waste burning that 

require the creation of buffer zones. These facts include 

• Incinerators generate toxic emissions, including heavy metals 
such as arsenic, cadmium, mercury, chromium, and lead, that 
cannot be destroyed by incineration. Metals can attach to 
small particles in the emission gases and ultimately escape 
the pollution control equipment. 

• New products are formed during the burning process. These 
chemicals are often more toxic than the original waste and 
include dioxins, considered to be some of the most toxic and 
dangerous chemicals ever tested. 

Besides dioxins, there are other dangerous chemicals formed 
that are the result of incomplete combustion. The products 
of incomplete combustion (PICs) are chemicals that were not 
in the original waste but are newly formed in the incinerator. 
These products of combustion are even more toxic than the 
chemicals originally burned. 

• Only a small percentage (less than 20%) of the PIes have 
been identified in stack gases. Thus, it is realistic to expect 
that unrecognized organic chemicals are emitted from stack 
emissions. Many of these PICs may be carcinogenic, with the 
result that even though the engineering design is meeting 
EPA guidelines, the public and the environment may be 
exposed to air pollutants identified at a later date by the 
EPA as carcinogenic. Thus, a "buffer" zone is needed to 

2 



provide the "insurance" policy that will protect the public and 
the environment from undefined PICs. 

• Although a trial burn or test burn is required before a facility 
is allowed to burn hazardous waste, the burn's results are 
based on the removal of specifically identified chemicals 
(usually 4-6 chemicals). It is recognized that only a small 
percentage of the organics are known. Thus, the test burn 
will not normally provide information about the ability of the 
facility to reduce the emissions of the most carcinogenic 
organics. 

~mATE NATUfMl RESOURC£~ 
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Risk assessment has been used to justify the burning of hazardous waste. The 

predictions of risk assessment should not be treated as scientific fact. As stated in the 

recent draft of the National Academy of Sciences (NAS) report, Science and Judgment in 

Risk Assessment, "Risk assessment is a set of tools, not an end in itself." In recent years, 

the public has become increasingly aware of the potential threat to human health and 

the environment from hazardous waste incineration in cement kilns. The risk assessment 

analyses performed by the EPA on the WTI facility highlighted the potential for indirect 

routes to have greater impact than direct routes. However, because of the uncertainty 

associated with the risk assessment methodology, the public remains skeptical about the 

reliability of scientific predictions concerning possible threats to human health and the 

environment. This skepticism has arisen in part because scientists disagree on the 

assumptions and data inputs that are used in developing risk assessments. 

As a result of some of this skepticism, the NAS (a) reviewed the methods used by 

the U.S. Environmental Protection Agency (EPA) to determine the carcinogenic risk 

associated with exposure to hazardous air pollutants from sources subject to Section 112 

of the Clean Air Act Amendments; (b) included in its review, evaluations of the methods 

3 
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used both for estimating the carcinogenic potency of hazardous air pollutants and for 

estimating human exposures to these air pollutants; and (c) evaluated, to the extent 

practicable, risk-assessment methods for noncancer health effects for which safe 

thresholds might not exist. Because of its relevance to assessing the possible impact of 

hazardous waste burning at Montana City, I have paraphrased many of the NAS report's 

key findings. 

It has become increasingly apparent that the process of carcinogenesis is complex, 

involving multiple steps and pathways. Risk assessment entails the evaluation of 

hiformation on the hazardous properties of substances, on the extent of human exposure 

to them, and on the characterization of the resulting risk. Risk assessment is not a 

single, fixed method of analysis; rather, it is a systematic approach to organizing and 

analyzing scientific knowledge and information for potentially hazardous activities or for 

substances that might pose risks under specified conditions. 

Risk assessment can be divided into four steps: hazard identification, 

dose-response assessment, exposure assessment, and risk characterization. According the 

NAS report, these four steps are described as follows: 

• Hazard identification involves the determination of whether exposure 
to an agent can cause an increased incidence of an adverse health 
effect, such as cancer or birth defects, and characterization of the 
nature and strength of the evidence of causation. 

Dose-response assessment is the characterization of the relationship 
between exposure or dose and the incidence and severity of the 
adverse health effect. It includes consideration of factors that 
influence dose-response relationships, such as intensity and pattern 
of exposure and age and lifestyle variables that could affect 
susceptibility. It can also involve extrapolation of high-dose 
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responses to low-dose responses and from animal responses to 
human responses. 

• Exposure assessment is the determination of the intensity, frequency, 
and duration of actual or hypothetical exposures of humans to the 
agent in question. In general, concentrations of the substance can be 
estimated at various points from its source through the environment. 
An important component of exposure assessment is emission 
characterization, i.e., determination of the magnitude and properties 
of the emissions that result in exposures. This is usually 
accomplished by measuring and analyzing emissions, but that is not 
always possible. Therefore, modeling is often used instead to 
establish the relationship between emissions and environmental 
concentrations of the substance. Inputs to such a model should 
include data on residence and activities of the exposed population. 

Risk characterization combines the assessments of exposure and 
response under various exposure conditions to estimate the 
probability of specific harm to an exposed individual or population. 
To the extent feasible, this characterization should include the 
distribution of risk in the population. When the distribution of risk 
is known, it is possible to estimate the risk to individuals who are 
most exposed to the substance in question. 

As discussed in the NAS report, a broad array of concerns has been raised 

concerning the reliability of using risk assessment methodology. Some of these concerns 

are 

The lack of scientific data quantitatively relating chemical exposure 
to health risks. 

The divergence of opinion within the scientific community on the 
merits of the underlying scientific evidence. 

The lack of conformity among reported research results needed for 
risk characterization--e.g., the use of different methods for 
describing laboratory findings, which makes it difficult to compare 
the data from different laboratories and apply them in risk 
characterizations. 

5 
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A key issue for those interested in assessing the impacts of the burning of 

hazardous waste at Montana City is the reliance on risk assessment methodology when 

there is not enough information available to generate risk assessments that are protective 

of public health and the environment. There is a large amount of uncertainty in 

applying risk assessment. There is extensive variation among individuals in their 

exposures to hazardous waste pollutants and in their susceptibilities to cancer and other 

h~alth effects. In addition, as pointed out in the NAS report, there is the real possibility 

of interactions among pollutants in their effects on human health and on the 

environment; multiple exposure pathways and multiple adverse health effects must be 

considered. 

Some of the NAS recommendations include 

• EPA should more rigorously establish the predictive accuracy and 
uncertainty of its methods and models and the quality of data used 
in risk assessment. 

EPA should develop guidelines for the amount and quality of 
emission information required for particular risk assessments and for 
estimating and reporting uncertainty in emission estimates, e.g., the 
predictive accuracy and uncertainty associated with each use of the 
health exposure models for exposure assessment. 

EPA should evaluate the Gaussian-plume models under realistic 
conditions of acceptable distances (based on population 
characteristics) to the site boundaries, complex terrain, poor plant 
dispersion characteristics, and the presence of other structures in the 
vicinity. Furthermore, EPA should consider incorporating such 
state-of-the-art techniques as stochastic dispersion models. 

6 
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estimate the highest exposure likely to be encountered by an 
individual in the exposure group of interest. 

EPA should use bounding estimates for screening assessments to 
determine whether further levels of analysis are necessary. 

EPA should continue to explore and, when scientifically appropriate, 
incorporate pharmacokinetic models of the link between exposure 
and biologically effective dose (i.e., dose reaching the target tissue). 

• EPA should continue to use the linearized multistage model as a 
default option but should develop criteria for determining when 
information is sufficient to use an alternative extrapolation model. 

• EPA should develop biologically based quantitative methods for 
assessing the incidence and likelihood of noncancer effects in human 
populations resulting from chemical exposure. These methods 
should incorporate information on mechanisms of action and 
differences in susceptibility among populations and individuals that 
could affect risk. 

EPA should continue to use as one of its risk-characterization 
metrics, upper-bound potency estimates of the probability of 
developing cancer due to lifetime exposure. Whenever possible, this 
metric should be supplemented with other descriptions of cancer 
potency that might more adequately reflect the uncertainty 
associated with the estimates. 

There are many uncertainties in risk assessment. It is clear that insufficient 

information exists for exposure and toxicity to establish the health risks associated with 

all chemicals identified as hazardous pollutants. In addition, there are uncertainties 

pertaining to the models used. These uncertainties stem from a lack of knowledge 

needed to determine which scientific theory is correct for a given chemical and 

population at risk and thus, which assumptions should be used to derive estimates. Such 

uncertainties cannot be quantified on the basis of data. Unfortunately, in many cases, 

the EPA does not include in its estimate of risk the degree of uncertainty. Thus, 

7 
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risk estimate. This important point was recently demonstrated when the EPA published 

its draft of Chapter 5 of the Air Quality Criteria for Ozone and Related Photochemical 

Oxidants Document (EPA/600/AP-93/004b). The uncertainty in the risk assessment 

estimates used to estimate ozone and its effects on vegetation was totally ignored in the 

analyses. 

The NAS recommends in its report that formal uncertainty analysis can help to 

inform EPA and the public about the extent of conservatism that is embedded in the 
I 

default assumptions. Uncertainty analysis is especially useful in identifying where 

additional research is likely to resolve major uncertainties. 

Because of the lack of complete data, typical risk assessments tend to ignore the 

synergistic effects of the mixture of pollutants on human health. Typically, people at risk 

are exposed to a mixture of chemicals, each of which might be associated with an 

increased probability of one or more health effects. Data are often available on only 

one of the adverse effects (e.g., cancer) associated with each chemical. At issue is how 

best to characterize and estimate the potential aggregate risk posed by exposure to a 

mixture of toxic chemicals. Furthermore, emitted substances might be carried to and 

deposited on other media, such as water and soil, and cause people to be ex-posed via 

routes other than inhalation, e.g., by dermal absorption or ingestion. Although the 

complexities of this issue are great, the large degree of uncertainty associated with using 

risk assessment methodology to sort out these effects leaves much to be desired. 

In conclusion, the NAS findings were dominated by four central themes 
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Because of limitations on time, resources, scientific 
knowledge, and available data, EPA should generally retain 
its conservative, default-based approach to risk assessment for 
screening analysis in standard-setting; however, several 
corrective actions are needed to make this approach more 
effective. 

EPA should develop and use an iterative approach to risk 
assessment. This will lead to an improved understanding of 
the relationship between risk assessment and risk 
management and an appropriate blending of the two. 

The iterative approach proposed by the committee allows for 
improvements in the default based approach by improving 
both models and the data used in analysis. For this approach 
to work properly, however, EPA needs to provide justification 
for its current defaults and establish a procedure that permits 
departures from the default options. 

When EPA reports estimates of risk to decision-makers and 
the public, it should present not only point estimates of risk, 
but also the sources and magnitudes of uncertainty associated 
with these estimates. 
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As has been emphasized, the uncertainties in applying risk assessment 

methodologies to estimate potential impacts to human health and the environment may 

be great. The NAS report states that "Scientists do not have and will not soon have 

reliable ways to measure carcinogenic risks to humans when exposures are small. In the 

absence of an ability to measure risk directly, they can offer only indirect and somewhat 

uncertain estimates." It is clear that common sense must prevail in determining whether 

governmental actions are stringent enough to adequately protect the public and the 

environment from exposure to cement kiln dust. Risk assessment is an important tool in 

determining the adequacy of the regulations, but because of the uncertainty associated 

with using risk assessment methodologies, the government should use extremely 
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Given the large amount of uncertainty associated with characterization of the 

products of incomplete combustion, it is mandatory that a well-defined "butTer" zone be 

created to protect the public and the environment. This is OUT iruurance policy. An 

analysis of major emitters in t > e State of Montana indicates that the largest fallout of 

stack emissions occurs within 5 miles of the point source. Thus, a multi-mile butTer 

zone is a reasonable area for providing first-level protection from the toxic emissions 

that may occur as a result of "upsets." 

As a research environmental scientist, much of my work is associated with 

assessing the potential impact of human activities on the environment. Even the 

best-designed engineering facilities fail to work as predicted. To protect human 

populations and the environment, it is important that a worst-case scenario be used and 

that we predict the consequences of engineering failure. Worst-case scenarios are not 

based on meeting perfect engineering requirements, but instead, on the knowledge that 

"upsets" occur in a non-perfect world. It is important that Montana's citizens, through 

the legislative and executive process, be guaranteed that the risks to humans and the 

environment, associated with the emissions from new and retrofitted facilities that burn 

hazardous wastes, are kept to a minimum. The adaption of a siting criteria will provide 

this guarantee. 
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WHAT IS A HEALTH RISK 
ASSESSMENT 

A health risk assessment is a means of 
describing the effect of a source on a 
receptor (such as school children or 
nearby residents) through various 
environmental media (air, food, water, 
etc.). I n short, who is exposed to how 
much of what, coming from where, and 
what is the possibility of adverse 
effects? 
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• The possibility of synergistic 
interactions when multiple chemical 
exposures occur is many times 
ignored. 

• Available data show extreme variability 
, among individuals in their responses 

to toxic substances. This is not always 
taken into consideration. 

• Uncertainties in the results of risk 
assessments are inadequately 
described. Risks are most often 
reported as "point estimates," single 
numbers that admit to no 
uncertainties. Large uncertainties are 
often overlooked, and descriptions of 
risk as "upper bounds" are misleading 
and simplistic. 

Source: Science and Judgment in Risk Assessment. 
National Research Council, National Academy Press, 
p.40-41 (1994). 
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• SCIENCE WILL NOT GIVE A 
DEFINITIVE ANSWER ON 
WHETHER rr WILL BE SAFE TO 
BURN HAZARDOUS WASTE AT 
THIS FACILITY. 

• RISK ASSESSMENT IS A 
, TECHNICAL TOOL WITH MUCH 

UNCERTAINTY. 

• A HISTORY OF UPSETS EXISTS AT 
THIS FACILITY. 

• IT IS THE RESPONSIBILITY OF ALL 
GOVERNMENTS (LOCAL, STATE, 
AND FEDERAL) TO PROTECT THE 
PUBLIC'S HEALTH. IF IT DOES 
NOT, THEN OF WHAT USE IS 
GOVERNMENT? 



THE RISK IN USING RISK 
ASSESSMENT 

: ~;;:.TE NATUnr\L RESGUi;~ 

[,::1:JI1 i';O._J . .I..-.-_ 

DinE_I.-:- '2 (). 1.~_ 
Dlll NO. S"'J1 -19 j 

"Although Gaussian-plume models have 
been used for many years, their results 
are still subject to considerable 
error ... Applying Gaussian-plume models 
in complex terrain (such as hilly areas or 
areas with tall buildings) leads to even 
greater 'uncertainties and can result in 
significant overprediction and 
underprediction. Their rather simple 
formulation makes it difficult to handle 
complex terrain." 

Source: Science and Judgment in Risk Assessment. 
National Research Council, National Academy Press, 
p. 378 (1994). 
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Dr. ~len S. Lefohn received his Ph.D. from the University of California i&Betkeley~C:; PJ '/9y 

Over the past 26 years, Dr. Lefohn's research has involved the development of 

exposure-response relationships describing the effects of air pollutants. He has most 

recently been involved in assessing the potential effects of hazardous waste-burning 

facilities on human health and the environment. Dr. Lefohn is the author of several 

high-level government reports. He was the lead author of a White House National Acid 

Precipitation Assessment Program (NAP AP) State-of-Science Report to Congress. His 

past responsibilities have included his participation as senior researcher under contract 

for the United Nations, u.s. Forest Service, Environment Canada, U.S. Environmental 

Protection Agency, and the Department of Energy. He has published over 150 peer-

reviewed papers and technical reports, edited four books, and presented oral papers. He 

is an Executive Editor of the prestigious scientific journal Atmospheric Environment and 

is an Adjunct Instructor of Environmental Engineering at Montana Tech in Butte, 

Montana. Since, 1976, he has resided with his family in Clancy, Montana. 



, .
 

I 
I 

.1 
t 

c 7
/ 

;A
J~

~ 
j
L

 r
' 

I 

"r(
)P 

/ ~ 
/
/
 

\
[
 b~

~ 
'-

--
-"

 

g
' 

e 
<.

pJ
l' /

0
 V

 .... 
/"

' 
V

'/ 
\L

¥Y
 

'5(V
\ 

I 
I 

I 
I 

I 
I 

I 
I 

II.
 

I 
SC

HA
TE

 N
AT

UR
Al

 R
ES

OU
RC

t~
 

EX
HI

BI
T 

N
o .

. _
-
-
,
3
3
~
_
-

DA
TE

 
l-

-j
o

-9
-5

 

\3
!L

L 
NO

. 
2
(
~
-
1
9
-
2
 

--_
 ...

.. 
-
..

..
. --

-

L
ic

k
e
b

a
e
r
t 

fa
r
ll

le
r
s 

b
a

c
k

 i
n

 b
u

s
in

e
s
s
 

V
L

A
A

R
D

IN
G

E
N

 -
D

ai
ry

 f
ar

m
er

s 
in

 t
h

e 
L

ic
k

eb
ae

rt
 

ar
ea

 n
ea

r 
V

la
ar

d
in

g
en

 w
er

e 
ce

le
b

ra
ti

n
g

 t
h

is
 w

ee
k

, 
to

as
ti

n
g

 t
h

ei
r 

h
ea

lt
h

 w
it

h
 g

la
ss

es
 o

f 
th

ei
r 

o
w

n
 m

il
k

. 
P

ro
d

u
ct

io
n

 o
f m

ea
t a

n
d

 d
ai

ry
 p

ro
d

u
ct

s 
in

 th
e 

ar
ea

s 
w

as
 

re
su

m
ed

 a
ft

er
 h

av
in

g
 b

ee
n

 b
an

n
ed

 f
o

r 
fi

ve
 y

ea
rs

. 
In

 1
98

9.
 d

an
ge

ro
us

 l
ev

el
s 

o
f d

io
xi

ne
s 

w
er

e 
fo

un
d 

in
 t

he
 

m
il

k 
pr

od
uc

ed
 b

y 
lo

ca
l 

co
w

s.
 T

h
e 

to
xi

cs
 c

am
e 

fr
om

 a
 

ne
ar

by
. w

as
te

 c
o

m
b

u
st

io
n

 p
la

nt
. 

A
lt

ho
ug

h 
th

e 
fa

rm
er

s 
re

ce
iv

ed
 c

o
m

p
en

sa
ti

o
n

 f
ro

m
 t

he
 g

ov
er

nm
en

t f
or

 th
ei

r p
ro

­
du

ct
io

n 
lo

ss
es

 .• t
he

y 
w

er
e 

ea
ge

r t
o 

ge
t b

ac
k

 to
 n

or
m

al
 o

pe
ra

­
ti

on
. M

os
t o

f w
ha

t t
he

y 
p

ro
d

u
ce

d
 in

 th
e 

pa
st

 fi
ve

 y
ea

rs
 h

ad
 

to
 b

e 
de

st
ro

ye
d 

an
d

 t
o 

m
an

y
 t

he
 p

le
as

ur
e 

o
f 

fa
rm

in
g 

h
ad

 
go

ne
 w

it
h 

it.
 

T
h

e 
co

m
pe

ns
at

io
n 

al
on

e 
co

st
 th

e 
go

ve
rn

m
en

t 
17

 m
il

li
on

 
gu

il
de

rs
. 

w
ith

 p
er

h
ap

s 
as

 m
u

ch
 a

ga
in

 s
p

en
t 

o
n

 t
es

ts
 a

n
d

 
o

th
er

 r
es

ea
rc

h.
 I

t 
ho

pe
s 

to
 r

ec
up

er
at

e 
th

e 
m

on
ey

 f
ro

m
 t

he
 

co
m

bu
st

io
n 

p
la

n
t 

op
er

at
or

. 

D
 -,

 
;J

 C
lL

i 
t:=

 
~
r
 

/
.
,
 

i 
I 

I 
I 

• 
, ..

.. , 
.....

 -...
.... 

-
~
.
'
"
 

~\\
_~ 

©
 rn_

u 
W

 l~ 
I 

'I
 

l 
.[ 

! J \
 1!1

.l! 
I 

() 
I 

'-' 
) 

. 
, I 

~
 

CO
K.

 W
HE

AT
 &

 B
RO

W
N 

L 
BO

ZE
M

AN
. M

ON
TA

NA
 

~.
 -~'" 

I;~
\./

:.-
r .. ~ :'

\ 
'7

 
((

 
f( /

 
\) 

L
 .. l

.
.
 

'
,
'
 

.. " 
/:

 ~
\)

.I
 

r'o

' 

-"
.,

,-
"
-
'-

_
.
.
.
.
,
 J

 



~i'J:':::T ;:0. .' 9 
Dt\TE / - '$v - q '5 
mLl tio __ nZW::P!....~-J,I-q.L-f-9-

TO: SENATE NATURAL RESOURCES COMMITTEE 
FR: JEAN CURTISS, LEGISLATIVE CHAIR, MONTANA PTSA/PTA 
DATE: JANUARY 27, 1995 
RE: SB 199- SITING CRITERIA FOR HAZARDOUS WASTE INCINERATORS 

My name is Jean Curtiss. I am the Legislative Chair for the 
Montana PTSA/PTA. I speak for the 11,000 members of PTA in 
Mon tana. I speak in favor of SB 199. 

In April 1994, the delegates of the Montana PTSA Convention 
passed a resolution on Incineration of Hazardous Waste in Cement 
Kilns. I have attached a copy of this resolution. This resolution 
gives the Montana PTSA direction to support legislation to ban 
hazardous waste incineration facilities in Montana. SB 199 is a 
step in this direction. 

The local PTA that brought this resolution to the convention 
body of the Montana PTSA was required to present documentation to 
show a need for the resolution. They developed a full three-ring 
binder of background material documenting the dangers of burning 
hazardous waste in cement kilns. This local PTA unit has reason 
to be concerned about these dangers because they have a cement kiln 
in their community, Montana City. 

Some of the dangers of burning hazardous waste in a cement 
kiln are: 

>Cement kilns do not burn hot enough to completely 
incineration of hazardous material. 
>Cement kilns have a lot of Carbon Monoxide mainly from poor 
combustion 
>Small amounts of the chemical wastes end up in both the 
cement and the dust leftovers. The dust goes into the air and 
much goes to landfills. 
>Dioxins and even plutonium were found by EPA analysis of 
cement kilns. 
>A thorough review of human health and environmental hazards 
has not been done . 
>Incineration of hazardous waste using present technologies 
and practices cannot safely occur. 
>Incinerators are waste generators themselves. When solid 
hazardous wastes are burned, as much as 29% remains ash and 
must be disposed of in landfills. This ash contains metals 
and unburned hazardous waste. 
>Metals cannot be destroyed by incineration. In some cases, 
incinerators wi 11 change the physical or chemical forms of 
metals and actually increase their toxicity and leachability. 
> Heavy metals emitted into the air can pose cancer risks to 
individuals living in near the facilities. 
>Cement makers now earn millions as toxic waste disposers, 
using hazardous waste as fuel rather than paying for 
conventional fuels to generate the high temps needed for the 
kilns. , 
The Montana PTSA urges you to vote for SB 199 to protect 

Montanans from the dangers related to the incineration of hazardous 
waste in cement kilns. Even though the Montana PTSA would like all 
incineration banned, this legislation requiring a set-back location 
will help to reduce the exposure. 
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RESOLUTION DilTL (- 30-r{ 

INCINERATION OF HAZARDOUS WASTE IN CEME'NfDKIWg--'SJLL9j 

1) Whereas, Montana cement corporations have applied for Federal EPA and state permits to bum hazardous waste as a supple­
mental fuel; and 

2) Whereas, If the cement plants in Montana are allowed to bum the quantities of hazardous waste stated in their Part A appli­
cations. these plants will process approximately 90 million pounds of hazardous waste per year in cement kilns; and 

3) Whereas, The processing of hazardous waste in cement kilns has not been shown to be safe without reasonable doubt since 
cement kilns' operating parameters are designed to make cement. and not to destroy hazardous waste; and 

4) Whereas, All of these plants are located near residential communities and the Montana City School is within one half mile of 
a cement plant proposing the incineration of hazardous waste; and 

5) Whereas, The emissions from these plants will include thousands of pounds of products of incomplete combustion. such as di-
0xin. as well as unacceptable amounts of organic chemicals. pollution. heavy metals. and ash; and the long term health 
consequences of these emissions are adverse or unknown; and 

6) Whereas, Children have been shown to have a significant increase in respiratory problems where there is an increase in 
pollution; and 

7) Whereas, The cement kiln dust is not presently treated as hazardous waste as it would be if the same waste material were to be 
processed in hazardous waste incinerators. and will be placed in an old quarry where blowing wind could redistribute 
the dust to neighboring farmland. fields. and home gardens. and be deposited back into the environment where long 
term leaching and contamination of the groundwater could occur; and since much of Montana is farmland. the risk of 
contaminating water. soil. plants and the food chain is a real and potential health risk; and 

8) Whereas, Increased cancer of larynx. neuroblastomas. Parkinson's Disease and other conditions have been found to occur near 
hazardous waste incineration facilities; and 

9) Whereas, The transportation of this hazardous waste by either truck or rail from other areas in the United States increases risks 
to the public and environment; and 

10) Whereas, The cement made from cement kilns using hazardous waste as fuel has not been independently shown to be safe. 
without risk of heavy metals leaching over time; and 

11) Whereas, It is in the best interest of the children in the state of Montana in regard to their health and quality of life that cement 
derived from hazardous waste be banned in Montana; and 

12) Whereas, The Montana Parent. Teacher. Student Association (PTSA) is committed to protecting the health and safety of the 
children of the state. it can in no way support the current proposals to burn hazardous waste without substantial evi­
dence that it will cause no adverse health effects; therefore be it 

1) Resolved, That the Montana PTSA express its opposition to the appropriate authorities regarding the permit applications and 
proposed operation of any cement corporation in using hazardous waste as fuel; and be it further 

2) Resolved, That the Montana PTSA supports: 

a. State and federal legislation to establish a ban on hazardous waste incineration facilities in Montana; and 

b. State and federal legislation for source reduction. re-use. and true recycling of hazardous waste; and 

c. State and federal legislation requiring labeling of all products produced or derived from facilities using 
hazardous waste as a fuel source. 

Adopted by the 1994 Montana PTSA Convention Delegates 



Testimony of Sarah Barnard Before the Montana Senate 
Committee, January 30, 1995 

Mr. Chairman, members of the Committee, my name is Sarah Barnard; I live in 
Bozeman, and I'm on the board of Montanans Against Toxic Burning. I request that this 
testimony be included in the official hearing record. 

I'd like to make some brief comments about alternatives. Columbia Falls 
Aluminum representatives often forecast economic hardship if Ash Grove is not permitted -
they'll have to ship their spent potliner to Arkansas to be disposed of. As if these would be 
the only two options. Not so. 

In Washington state, the big aluminum production companies are facing the same 
dilemma - what to do with spent potliner in a couple years when federal standards would 
require more than simple landfilling of it. In Washington two potliner recycling projects 
are proceeding. One, MetWool of Washington, plans on recycling potliner into zinc oxide, 
pig iron, and mineral wool. The other company actively pursuing the establishment of a 
'facility is, interestingly enough, a Montana company, Barnard Construction headquartered 
in Bozeman. They plan to use a vitrification technology to make glass products. I'm 
submitting a recent letter from the Washington State Department of Ecology which 
describes the status of these projects. 

It's rather absurd to assume that Columbia Falls must send their potliner to Ash 
Grove to remain economically viable. Enterprising businesspeople are working on real 
solutions. The question is not simply what can be done with this waste, but what can be 
done which is both economically feasible - in this case making a product - and responsible -
in this case recycling, rather than irresponsibly burning the waste near a school. 

Thank you. 

r .', 

< ~,. • ,... ,H .•• ;' , 



STATE OF WASHINGTON 

DEPARTMENT OF ECOLOGY 

, 
\ ~ .. I . ..., . , ... I-

P.O. Box 47600 • Olympia, Washington 98504·7600 en.l NO-
(206) 407·6000 • TOO Only (Hearing Impaired) (206) 407·6006 

January 6, 1995 

Ms. Sarah Barnard 
421 South 10th 
Bozeman, Montana 59715 

Dear Ms. Barnard: 

I 

This letter is in response to your letter to Mr. Ted Mix, dated December 12, 1994. Ted asked if I 
would bring you up to date on the questions in your letter as I am closer to the issue. 

In your letter you asked the status of the Enviroscience potliner recycling project, now known as 
MetWool of Washington. As you are aware, the project has passed two large regulatory hurdles. 
Those hurdles are represented by a favorable recycling determination and a Boiler and Industrial 
Furnace rule exemption. Recently, the company has chosen to locate their facility in Dallesport, 
Washington. 

Metwool is now in the process of completing the State Environmental Policy Act checklist, which 
will determine whether or not an Environmental Impact Statement will be needed. In addition, 
Metwool is now reviewing plant designs and securing letters of intent from both suppliers of 
recyclable materials and purchasers of end product. No facility opening date has been set. 

You also asked about other potliner recycling projects that have been proposed in this state. To 
date, thereis one other company actively pursuing the establishment of a facility in Washington. 
This company plans to use a vitrification technology to produce glass products. Two other 
companies have proposals that are pending. 

Lastly, you asked about the involvement of Columbia Falls Aluminum with the MetWool project. 
To my knowledge, Columbia Falls Aluminum is no longer associated with this project. 

I hope this answers your questions. If you need further assistance, please feel free to contact me 
at (206) 407-6758. 

Sincerely, 

2 ;J;f J7nr--

1; thomas 
Hazardous Waste and Toxics Reduction Program 

TT:nh 
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SB 199 

Testimony presented by Anne Hedges 

Montana Environmental Information Center 

The following are just some of the reasons that MEIC believes passage of SB 199 is crucial to 

protect the health of Montanans and our environment. 

• We know that cement kiln dust from hazardous waste burning kilns has higher levels of 

dioxin, often by more than one order of magnitude than in CKD from nonhazardous waste burning 

kilns. 1 

• We know that dioxin is a probable carcinogen. 

• What scientists are just discovering is that dioxin causes other very serious health effects 

besides cancer. For example, Dr. Sherry Rier, with the Dartmouth Medical School, found an 

increased incidence of the reproductive disease endometriosis in a colony of rhesus monkeys that 

was chronically exposed to dioxin for a period of 4 years. Ten years after termination of dioxin 

treatment, the presence of endometriosis was documented ... The incidence of endometriosis was 

directly correlated with dioxin exposure and the severity of disease was dependent upon the dose 

administered. (Attachment 1) 

• We know that certain populations are more susceptible to the effects of toxins, such as 

dioxin. Specifically elderly persons and persons with chronic illnesses, people of reproductive age, 

and most importantly infants and children are most acutely effected. Children are more 

susceptible because 

• they play outdoors, 

• they ingest or mouth foreign objects, 

• they are smaller than adults and therefore receive greater chemical doses per pound, 

• they breath more air than adults and so have a greater volume and breathing rate per 

pound, 

• they are nutritionally challenged because they have greater protein,calorie requirements 

to support rapid physical growth, 

• they are undergoing developmental changes that make them especially vulnerable to 

chemical exposures, and 

P,O. Box 1184 Helena MT 59624 (406) 443-2520 
_ __ !_.l_.J __ ___ •• _'_J _ ... _ .... .,. 
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• they have the longest life expectancies, during which long-term adverse healt e~ctslllt3y 

become manifest. Certain disorders may not become evident until a child reaches a 

particular developmental stage, which may occur long after the damage was done. 
(Attachment 2) 

The easiest way to insure that those most susceptible to dioxin in the environment - such as the 

children at the Montana City School - are not exposed to increased levels of dioxin is to allow for a 

safety margin. SB 199 allows for a 3 mile safety margin. MEIC believes that the safety margin 

should be even greater than 3 miles but it is a good start. We urge you to pass SB 199 and protect 

Montanans from the dangers of dangerous substances like dioxin. 

1 Report to Congress on Cement Kiln Dust. U.S. Environmental Protection Agency. December 1993, pp. 3-62. 

• 
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Endometriosis in Rhesus Monkeys (Macaca mufatta) Following 

Chronic Exposure to 2,3,7,8-Tetrachlorodibenzo-p-dioxin 

SHERRY E. RIER,··U DA:-' C. MAlUD<,t ROBERT E. BO~t4.;-';,* W. PAUL D:--'lOWSKl.,§ A.."<1) JEA:-''''i'-t'E L. BECKER"·a 

·Department of;\ledica! .\ficrooiolog): ;llld Imm:mo!cgy. UnircrsiiY .?fSowh Fiorida Colll!Sc o/.\fcdicir:c. Tamp;].. Florida 336/2: +Depar.mcn.( of 
Ohstetrics and Gynccc!ogy. University (1/ TI!o':,~t·ssce .• Vctnpr.is. Tennessee 38103; t.Tht Harlo ..... Primale Laboratory. Dcparrmcnt 0/ PsycJl0logy. 

Uni\'ersiry of Wise ens ill . • \ladlson. Wisco:!:ir. 53715; §DcpCrImcnt O!Ob.<iftn·CS and Gynecology. R:.I.;h }"cdiea! Coil~t. Chicago. Illinois 60521; and 
HDcpc:.rtmcnt of OO:'lctrics end Gynecolt;>g)'. Uni\'l!rsity of Sow/t Florida. TamplJ.. Florida j_~606 

Rocci\'ed June ", 19911e~ted AlJsu~t 17, 1993 

Endometriosis in Rh~sus Monkeys (Macaca mulatta) Follow­
ing Chronic Exposure to 2,3,7,8-Tetrachlorodiben7;o-p-dioxin. 
RIER., S. E., l\1ARnx, D. C .• BOV,'M.-\,"', R. E.~ D:-,!owSKJ, W. P., 
"" ..... 0 BECKER,.T. L. (199.3). Fundam. A.ppl. Toxicol. 21,433-441. 

The incidence of the reproducth'c disease endometriosis was 
determined in a colony of rhesus monkeys chronically exposed 
to 2,3,i,8-tetracbloiodibenzo-p-dioxin (TeDD or dioxin) for a 
period of 4 years. Ten years after termination of dioxin treat­
ment! the presence of endometriosis was documented by surgi­
cal lapar-oscopy and the severity of disease was assessed. The 
incidence of endometriosis was directly correlated with dioxin 
exposure and the severity of disease was dependent upon tbe 
dose administered (p < 0.001). Three ofi animals exposed to 5 
ppt dioxin (43%) and S of 7 animals exposed to 25 ppt dioxin 
(71 %) had moderate to severe endometriosis. In contrast. the 
frequency of disease i.n the control group was 33%, similar to an 
overallprevaIence of 30% in 304 rhesus monke;:s hOU5Cd at The 
Harlow Primate Ccnter with no dioxin exposure. This is-year 
study indicates that latent female reproductive abnormalities 
may be associated with dioxin exposure in tbe rhesus. The~e· 
fore, the effecl~ of this toxin may be more diverse than pre ..... i­
ously recognized. ~ 1~9~ S'Xk:y QrTo,~lo.r. 

Endometriosis is characterized bythegrov..'!h and prolifer­
ation of endometrial cells at sites outside the uterus. Com. 
mon sites of endometrial cell growth include the ovar;, 
bladder, intestine, and pehic peritoneum. It is generaliy 
accepted L,at ectopic cells either' implant and proliferate 
foHewing retrograde mcnstruation or differentiate from a 
primitive progenitor ccll population within the abdominal 
cavity (Sampson, 1940; Schweppe, 1990). These endome­
trial cells can respond to ovarian hormones and. therefore, 
undcrgo cyclic menstrual changes with periodic bleeding. 
Although endometriosis is considered a benign disease. 
both mild and seve,e fom'ls are associated with infertilit\'~ 
chronic pain. and extensive adhesion formation. Becau;e 

definitive diagnosis can only be made by direct visualiza­
tion of the peritoneal cavity, the prevalence of en dome trio­
sis in the gene,al population is not known. However~ stud­
ies estimate that the prevalence of this disease is 10% among 
reproductive-age women, indicating. that endometriosis 
may be present in 6.6 million women in this country alone l 

(Wheeler, 1992). Endometriosis is a serious disorder and 
consumes a significant proport:on of health care expenses 
for gynecologic ca:e. The etiology of endometriosis is un· 
known, but studies sU&gest that immune mechanisms may 
contribute to the disease proc~ss (Dmowski et at .. 1991; 
Hill) 1992). 

2,3, 7 ~8-Tetrachlorodibenzo-p-dioxin (TeDO Of dioxin) 
is a potent chemical toxicant which scrves as the reference 
compound for a large class ofbaJogenated aromatic hydro­
carbons (Poland and Knutson, 1982). Although dioxin is a 
carcinogen and te:-ato&en in rodents (Kodba et al.. 1978: 
Pratt et al., 1984; Abbott et al .. 1989), the true biologi~ 
effects of this toxin in humans are not clear. Dioxin-in­
duced cffects are mediated by high-affinity binding to the 
aryl hydrocarbon receptor. Following receptor activation. 
the receptor-ligand complex is translocated to the nucleus~ 
where DNA binding occurs resulting in transcriptional acti­
vation' (Whitlock, 1990). 

Target genes for the action of dioxin include cytochrome 
P450 and growth regulatory genes involved in both inflam­
mation and differentiation~ including plasminogen activa­
tor inhibitor-2 and interleukin-l {3 (Whitlock. 1990; Sutter 
el al .. 1991). DiOAin also modulates various hOrr:1on~ re­
ceptor systems which playa role in uterine function. in­
cluding estrogen receptor, progesterone receptor, cpidermal 
growth factor receptor, and prolactin receptor (J07lCS et al.. 

J POP'JJ:ltion csti:m!<;> of rc:produc:tiv\,:,age "·omen in the t::'lited States 
(ages 15-49). In Slali.<lical Abstrccts of the r..:nit~d S'a!c.~. p. 14. U.S. 
S1,lfC3U of Ccn$u~. \Vl$hington, DC. 1990. 

O;:7:oImom SS.OO 
Co~ri~ht "i! 1993 b)' the Sode\y or To'i:olor.Y. 
An ri$.h;: Or~;ir~v~ion in ~I\y r,!":'!I ~~r":~. 

-
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TABLE 2 
Sne:rity of Endometriosis in Dioxin-Treated Rhesus ~fonkcys· 

Acosta AFS rAFS~" 

Group ~O:lC Mild Modeq~c Sel'ere Nor.e II 111 IV r-;one 11 III 

Control .1 I 0 4 2 0 0 0 
$ppt 2 0 " 3 2 2 0 3 0 .to 

25 ppt I 0 0 6 1 0 1 3 2 

4 2 0 0 
2 2 0 2 
I 0 1 I 

, • Sevc:itv of di~.Q.V: W.l$ :m~!>Soo according t~ the Acosta. A.FS. and rAFS classification ~y;.tCr:l5. 
b Data \;fNe lnl!Y1.M according to th~ ~AFS clas~ifiCJ.tion ~,yste:n. . 

, •. ;,,; t ~;,.1 J.· .. !,l RES0Uf;Ci:.S 

[XII:3IT fW. ( 't ~ p -< o.ooi~ 5 and 25 ;:1;>1 l:limab compan:d with eorr~ponding vc.lu,;s for ~r.trcl anllnal £),01.1;:1. 
tI P < 0.05. S pp: :lnimal~ compared with ~om~p(mding value:; for c¢:lt:ol ar.:.:nal grouP. 
, p -< 0.025, 25 ppt animals comparM with corr~;;cnclil'lg \'alues for 5 ppt ammal STOu;:!. DATE I:? b -.-

pill NO_ 2 12 -199 

and the :3 monkeys :h:lt dkd of e)ttcr~ive endometriosis from 'vhich di~ 
ca.<.e was documented and ~t.ag.M r~om aUloPSY notes. Animals which dkd 
J)riQf to J\):1: 1992 of C3U5CS other th~n endomet.riosis (11 .. 4) werc not 
eOR~deted in thi~ studv. Althoup .. h (ndometrio$i~ .... -as not ncted at au· 
topsy, the PQssibility exists that di~e.ase was D~e~nt which w:l.$ not ~:O$$:y 
applrenl Thcr~rore. we 1'lave excluded :!los.:: ~nimal~ from the yr~~~n: 
analysis to allow ccny;;,\ a;iyc intcrpreution orthese flndi!1.~5. (In.;lusio:'l of 
tbeY. .animll5 moecn:dy $t:engthe:::s th~ statlstical ,is:lific~nc! cr:~e Gala 
in thi$ repon.) 

Autopsy recorcl~ f;-o::: female ~h!~us monkeys housed 3t The Harlo''\'' 
Prim.2te Laboratory \\en; reviewcd to octcrmil'lc the prevalence 0r endo· 
metriosis in L'1e rl~eS'<l~6~neral population. This analysis includd ?(l': ~or­
mal DO!l~stratc<.i ie::-:;l1c.s .. 4 yell'S of a&e '.I.'ith :ole history or dioxin ~);po, 
sure. 

Miring Qlld Ilua:ltitc.tt()f! of ([IOXt,' diets. Anir.lals we;e hou~d 3t the 
t:nivedty or\\'i~o~$::1-Bictron from 19ii to 1983 lnd at TIle Harlew 
Primate Lab (Mad:~o~. WI) (rem 1983 to ]993. Diets WCre ~repare1 as 
rollews: 2.3.7.8-t~tr3ciJl~rodi~nt.~-p-dio),::'l) was prepared as a slock soh,:­
Mn bv diluti~g 19.3 )I';.Cioxin in 1.0 mlb-;;l;;~nc. Onc ~art stock .,c!u:io:l 
was then diluted with' 3550 ~al'".$ aCtlone l!1d :00 ml of L~e !'esultir.g 
solution was mixed '.I.1t..i g kg. oi rr:onke: chow.' Additional nor::lal r.:eal 
Was then added to yiel:l22.7 kg (~o lb) orcbcw witb a ~:Jal conccn>T~tien 
or so ppt dH5,.Jn. This premix (5- and :5-1b po"ions) ""as added to norma! 
meal (flna.l\:.I:eight ':;01:) to make (h~ 5 and 25 pPI diet~. :'es~Gti\'dy. Dim 
W(fC pclletcd by the a:Mi:ion of 2 liters ofwat~r and 1 liter of gl~ ccnnc P'=' 
5O-Ib b<lg, which ~'ed ;),S binoers. Dioxin·free chow was prep.lred ror 
control ::\o!lkey~ as rl~.,criOed above. using ~n%ene, ac!tcone, and gJ)'c~r. 
joc. Djo;tJn was acmhis:ered b." addition to the C3i1y allotment 0(:0(1 & or 
monkey chow. Food records d~umented that the lllimals consurr:ed an 
averagc of959~ ofthcir daily diet. ~mpll:S of 1 00 S from ~ach Cag of feed 
\I.·ere f'.o.:.e:'l and as~::ed rer quantitation of dio);in ccnce:'ltrat:on. Dioxin 
cootCnt in thc f~ was \·t:rificd by gas chromatograph/:nass spectrep;,o­
tomet:: (GC,'MS) a.,~y~is of ~ele~cd Sl.":lp!CS over the 4-ycar trc.atment 
""':.v1 ~< A"",~"l,prl rr,." .. t>' nr t Q~ I \ For lh~ 5 nnt diet. dioxin conc~:\. 

RIE?. ET AL 

A 

e-,Jltu~. 

The presence and severit), of ~ndcm~t:iosis was det~rr.'t:ned by human 
criteria. accordj:J~ to t.ie Acosta. "m~r.C:H1 Fertility Sod,;:;' (AFS). an 
rtviv:d AFS (rAP'S) d~ific:1tion (ACOsta et al .. 19i): The A:n c:iC3 !'I Ferti 
it;.- Society 1979. 198:). These unive:-:-.ally r~cgr.ized $y~te::1$ of' c1a:-sifief.M 
tion standardize dis(!a..~ severity accordir.g to the n~~Oer. me. and loca­
tion of t:ndomctrictk implants and the p~<:nce of adhdo::s. Disease w 
documented at thc time of!aparcscopy (11 - 17)or from autopsy notes (11.-
.. - .... ,., • r-.. !(' ..... ! .. _____ ... __ .'--~ ... t.._ 

RESULTS 
~~~I""""----------""""""""""""""--------' 

\' 

:I 
Incidence of Endcmelrio,~is in Dioxin· Treated Rhesus 

Monkeys 

II 
ClJI 

II 
lD 

The data presented in Fig. 1 demonstrate that the inci­
dence of disease in these 20 animals directly correlated with 
dioxin exposure. Endometriosis was present in 71 and 86% 
of animals in the 5 and 25 ppt groups, respecti vely. This was 
significantly different from the percentage of animals ex­
hibiting disease in the control group (33%, p < 0.05). The 
severity of endometriosis was also signiMcan.ly correlated .. ... . .. - . . 
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scorin$ systems~ S~3ge II, 1lI, and IV disease was exclusively 
found in animals cxpos~d to either 5 or 25 ppt dio:v.i:1. Fur­
thermore. the severity of disease, as reflected by the rAFS 
scoret \.vas positively correlated \',ith the daily and cu:nula­
tive dose of dioxin administered. 

Endometrio~is occurs e;<.clusively in menstn.latir;g SIX­
des, inc111ding humans and nonhuman primates. DisC3Se 
deveJop.S~ spontaneously in rhesus monkeys and rescVlb1cs 
human:<iisease ~natomic~l1y and clinically (McClure, 1979: 
MacKenzie and Casey. 1975; Fanton and Golden. 1991). 
The frequency of spontaneous endometriosis in these ani­
mals was reporte<:l as 26% in a controlled study (Fanton and 
Goldcn, 1991). DiSC1SC manifestations, including intraab­
dominal cyst fonnation and adhesions involving the ova­
ries, urctcrs. colon, or urinary bladder, are similar to those 
seen in huma."1s. Representative endometriotic lesions in a 
dioxin-treated rhesus monkcy \\;th se\'erc disease are illus­
trated in FIg. 3A., These lesions are rem~rkabl: similar to 
those occurring in human endometriosis (Fig. 3B). 

As noted in our study, oth~r investigators have described 
that animals with endometriosis ~;<.hibit behavior consis­
tent with pain, including prostration and anorexia occur­
rin& .... ith the mC:1ses (Lindberg and Busch, 198J ; Fanton et 
al., 1986a: Fanton et al .. 198Gb: Fanton and Golden, 1991). 
Unlike hurna:1 dis~ase, untreated endometriosis can be po­
tentially fatal in thc rhesus monkey, particularly if intes­
tinal blocka~e occurs. Because endoml!triosis is frequently 
unrecogni;:cd in colonies of rhesus monkeys until latc 
stages of disease. euthanasia for humane reasons may be 
carried out due to severe pain (Fanton el al .. 19S6b; Fanto:! 
and Golden, 1991). Studies show, ho,vever, that rhesus dis­
ease may respond to appropriatc surgical techniques 0r hor­
monal Jherapy as employed to treat human endometriosis 
(Fanton et al.. 19S6b; ~laun et ar. 1986). Severe, unrelent­
ing pain is a common symptom in womcn with this di$easc 
(Fedele I?l al .. 1990; Ripps and ?vlartin, 1991). 

Animal studies in numerous species demonstrate that 
dioxin affects fcmale reproductive function; these effec~s 
include reduced fertility, an i;')~bility to maintain preg­
nancy for the full gestational period, and direct effects on 
female gonads (Allen et at 19i9: Mci'-"ault;.'. 19SJ.; Bo\"­
man r;l al.. J989; Safe et af.. 1991). The reproduct1vc Qut­
come of the rhesus monkeys included in this study has been 
previously reported (Bowman et al.. 1989). Reproductive 
function of mothers exposed to.5 ppt dioxin was not sig.nifi-

'''---~-;:--;::---:--=----

cantly diffc:c:it from ~he cO:1trol!.g..,-'O~. S~vrn ~f/e*h~ fe­
males bred after 7 montbs of expcsure to to;<.in were abJe to 
conceive. Six ofthcsc fcmaJes ga'/e birth to vi:l.bk infants at 
term and O:'le gave birth to a stillborn infant. Seven of eight 
con~rol :!nimals were able to conceive and gave birth to live 
infants. In cO:it~ast, reproductive outco:ne was sipincantly 
compromised in animals treated with 25 ppt dioxin. the 
group that also e:r.hibited the ;;'lost extensive endometriosis. 
Although five of eight females bred in this group cor;ceivcd, 
only one gave birth to a viable infant: there were three spon­
taneous abortions and onc neonatal death. Although the 
reproductive abnormalities which occurred in these ani­
mals can be attributed to the toxic effects of dioxin in :lIero. 
these findings arC in agre~ment with human studies which 
suggest a possible increase in spontaneous abortion in 
women with endometriosis (Damewood, \989). The!-c data 
also suggcst tint matel.ial exposure to dioxin before and 
during pregnancy can result in. fetomortality .,. .. ithout O\'crt 
to;<;ic effects on the mother. 

Pre\ious work has descri't:-ed an association of endome­
triosis in rhesus mo;;keys following exposure to polychlom­
biphenyl (PCB) compounds (Campbell el al .. 1985). Our 
results suppo:t and extend these findings, sinc': dioxin is 
used as a rcfere:lce compound for halogenated aromatic 
hydrocarbo:1s. including PCBs (Poland ar.d Knutson. 
1982). Extensive literature has documented the inc:dence 
of endometriosis in the rhesu$ model following exposure to 
sin~Je-encrgy proton ir.adiaticn, mixed-e"ergy proton irra­
diation and x :-ays (Wood el at.. 1983; Fanton ar.d Golden, 
1991; Wood, 1991). The shortest time lap$cd bctwee;1 irra­
diation cxposure and the develOi'ment of c,;d.,mctriosis 
''''''as 6 years (Wood, 1991). In our $tudy. endometriosis in 
dioxln-expo~ed monkeys was n;;;t documented 7 years fol­
lowing the termination of dio:un tr"...atmer.t. It:'l.mur.e sys­
tem defccts are a common probable factor which may con­
tribute to the development of endometriosis in each or 
these animal models. Indeed, this notion is consistcnt with 
human studies, suggesting that i::lmune mechanisms may 
contribute to the disease proc~ss (Dmowski et al.. 199!; 
Hill, 1992). Dicxin has immu:1osuppressive activities and 
is a potent inhibitor ofT l:;.:mpnocyte functior. (Hol$appk (![ 
at.. 1991;Ne:;J;.ertelal., 1991;Tomarand Kcrhliet, 1991). 
In addition, this to;<.in modulates 5tcroid receptor expres- . 
sion resu1ti:1g in altered tissue-sped fie rcsyor.ses to hor­
mones (Safe .:l at" 1991). Chro:1:c immu:iosuppression in 

FtG. 3. R~?:~;.c;;t;).iyc c!'1clo;-:1~!:ic:jc l~~:ons i:'l rhc,'Js m,):');';cy 3nd hu;:,\;:n. cr.dor:':~t:-:al :::1~:~;1:':' in .he hU~:\:l :\:1C ;-heu~ :-no:lkcy arc commonly 
:lSsoci;;.t!ti with :l rc~~ti ... e nbr0r.1·J5cubr "~3r, This ~c.lr tl':J.pS old ~!ood In.) 01000 ;:roo',l<;\" a::c gives n$c 10 l -:hror.ic ;\:;;x;.':-:l:1~ cr a ;l\:C\:;crco black 
lesion. Er.dcm~L-:O~:s (E\1}"r~~r.t On Lie 0Var:' ofa rhesus monk.::: C):pcscC io:5 ppt diox::: (r\ .. \'). The dark ;xJ\\'ccr=:l:':'l ai=';:>Qrln~ ,;. typic.lJ of\nc 
lC!\ions cnco'Jn\crcd in anir.131s with ~vcrc di:;C:l~c. Thi~ ar,j:-;:;,.\ a1;o c~hil:;it~d e:\t~nsivc 3dhc:~on rOr.;'lation. ex~er.din& to the $;;::1oid coloo. 3$ 
illu~tratcd schcr.1ltic;:lly. 1;;'(lc::,.i'lo intc~tinlJ adhesions and C':s::; ','Cr<~ not~d in anirr.al~ · ... 'j·.h 5e':erc di;,ca.<e. i:lclucing lhc~ w!':i;?\ died from EM. 
~$ior.~ <;:=curi.r.~'!n the rh~sus :1'lonkcy arC rcm:!:b'cly similar to hlJ~Jn cndom~t;;o~is. (S. ~') Di~::.a;,\! i'r~:;cnt 0:'1 :he o\'a:; of:! }')-;c.l:·old WOn1::1O. 

Endom:tno:;c {.xi ;':1<!y ,:»:cno Qc~,C.lth :he su~ac~ of the lesion. 
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New Gene Ties Cancer, ~Ce1l CYCle"' 
Three rese.arch groups seeking genes 

In different ways lor yery different rea­
sons ha.-e discovered one that helps 
('."<plain the development of cancer. The 
gene, ..... -hich goes by :It least three names. 
leads to the production of a protein that 
keeps cells in a resting. nondividing stage 
of the cell cycle. It is regulated by a tumor 
suppressor gene. called p53. already 
known to be import:lnt in keeping some 
cells from forming tumors (SN: 6/5/93. 
p.356). 

K[The gene) is a missing piece [th:lt 
explains] a lot of things that · .... e didn't 
understand before," says James R. Smith 
of Baylo)' College of Medicine in Houston. 

The new results indicate that when p53 
fails to do its job. the cell stops making 
this new gene's protein. setting the stage 
for cancer. ~[The results) provide a direct 

r link b1!t'Neen a tumor suppressor protein 
and the cell cycle:' comment., Tony 
Hunter. a molecular biologist at the Salk 
Institute in L.a Jolla. Calif. 

Figuring out ho ..... p53 regulated the cell 
cycle "was sort of the Holy Grail in the 
tumor suppressor field,~ 3dd.~ J. Wade 
Harper, a Baylor biochemist. 

Smith and his COlleagues had wanted to 
understand why old cells lose their abili ty 
to di .. -ide. They inserted pieces of DNA 
derived [rom nondividing. senescent 
cells into young cells that were rapidly 
dividing in a laboratory dish and mon­
itored which DNA stopped cell division. 

Three DNA strands had this effect on 
the cells. The researchers isolated a gene 
from the strand most actj\'e in older cells, 
naming it senescent-cell-derived DNA 
inhibitor 1 eSDI-I) because it interfered 
with the synthesis of new DNA. The team 
"'ill report its result~ in an upcoming 
ExPERlMENTAL CELL RESEARCH. 

SDH turned out to be the same gene 
that Harper and his colleagues. located 
just one floor a· ... '3.;,.: had uncovered while 
investigating genetic regulation of the 
cell cycle. That group had called the gene 
CIPl. Then a casual phone conversation 
between Baylor's Stephen J. Elledge and 
Bert vogelstein of Johns Hopkins School 
of MediCine in Baltimore led to the reali­
zation that Vogelstein's te.am also had 
this gene in hand, under the alias 
of Vvi\Fl. 

"We were the first t ... ·o people to have a 
model of how p53 worke<i.~ Elledge re­
calls. MIt was really quite a moment when 
we figured this ()ut.~ 
. Vogelstein had known that the pS3 

protein exert.,o:; its tumor-suppressing ef­
fect indirecth~ by regulating the activity 
of other genes. Using brain tumor cells 
grown in a laboratory dish, he and his 
coJleasue$ determined that WAFl turned 
on in the pres'!nce of normal p53 genes 

but not in the presence 01 mutant p53. 
they report in the Nov, 19 CELL. 

The addition of lots o[ WAFl to brain. 
lung. and colon tumor cells lacki~ func­
tional p53 stops the cells' uncontrolled 
gro .... ih, notes Hopkins' Watik S. El·Deif): 
Also. their data show that human p53 
activates rodent WAFt demonstrating 
that these genes and their proteins have 
been conserved through evolution. 

\'vbile the Hopkins group .... 'as figuring 
out how p53 works, Harper and Elledge 
were trying to understand the link 
bet ... ·een the cell cycle and cancer. They 
developed a screening test to determine 
what controlled the acti .... ity of a C)'Clin· 
dependent kinase enzyme. This enzyme 
and others like it link up with prc)teins 
called cyclins. and together these mole· 
cules push a cell to start dividing. 

The researchers screene<:l for C!Pl by 
adding different pieces of human DNA to 
genetically engineered y-east. Genes es· 
sential for the yeast's survival would turn 
on only when the added DNA caused the 
yeast to produce a protein that bound to 
eyelin-dependent kinase, also a protein. 
Other work had already implicated the 
CIPI protein in cell division. 

The discovery illustrates the power o~ 
this new sCfe4!ning t&hnique. which en­
ables scientists to elucidate protein-pro 
tein interactions. says Elledge. 

Ne:<t. Harper and Elledge determine~ 
that in a bboratof)' dish. CIPI virtually 
shut down the chemical activity of th 
<;)'Clin·dependent kinase. Further test 
showed that the elPl protein did not kee~ 
the kina..<:e from attaching to cyclin but 
did make the pair ineffective in stimu!a' 
iog ~1l division, they report in the Nov. 1 
CE.t..t... -

Cells typically possesS this built-;n 
check on cell division. But when p:~ 
malfunctions, ~the ~ll can no long 
make sufficient levels of the inhibitor "" 
stop the cell cycle.~ Harper suggests, 

~l think this idea of negath-e regulato -
is going to be an important one.~ sa: 
Hunter. How~ver, he and the Hopkififl!l 
group caution that this gene and it~ 
protein. whatever its name, may not /'- . 
the critical target or may be just one 
several targets of pS3 and other ~guJ!!p 
tors of cell division. 

Even so, these scientists say they ho-'! 
the discovery wi1l1ead to new anticanc . 
therapies. - E. Pen~i 

Dioxin linked to reproductive disordet 
For the first time, rese.archers ha\'e biphenyls (PCBs) and to radiation. 

connected the chemical TeDD, one of the TeDD, however. had not been implicate<:' 
most toxic members of the dioxin family. For four years beginning in 19i3. Rier' 
to endometriosis, a painful disease that group fed 14 monkeys a TCOD-l~ di~ 
affects an estimateQ lQpercentofwomen as part of a study on the health effects o! 
and can cause reproducth-e problems. that chemical. Autopsies on three mor 

In a study of rhesus monkeys exposed kei'S that died bel:'.'r-een 1990 and 19S i 

to rCDO. Sherry E. Riercf the University unCQ\-er':d endometriosis and prompteillJlft 
of South Florida Coilege of Medicine in the researchers to ~ine the other· 
'Ibmpa and her colleagues found that animals. ~ 
TCDDs effects on the body's hormonal The team found that five of the SevE ~ 
and immune systems (SN: 1/ll/92. p.24) animals that had received a large do~ I 
may underlie the endometriosis-dioxin. of the chemical- 2S parts of TeDO per 
link. she Sd)'S. uChronic immunosup- trillion parts of food (ppt) - develoIX" , 
pression in combination with hormonal moderate to severe endometriosl ' 
dysregulation may have facilitated the Three of the se\'en gi\-en 5 ppt of TClJIIP \ 
aberrant growth of endometrial tissue~ had moderate to severe disease. Othe, , 
in the monkeys. the team writes in the monkeys, including ~'Q of 55" fed .. 1 
~ovember FUNDAM£!,<jA.t.. AND A!'PLIED normal diet. developed averymiidfoI '. 
TOXICOLOGY of the disease. .. t 

In endometriosis. endometrial cells Stores of TCDD peaked at 100 to 800 I 
grow outside their u.~ual home in the parts per trillion in the bodv fat of r- , 
uterus, forming nodules in such places monireys, says Robert E. So..:.man. a 
as the fallopian tubes or ovaries. tired behavioral to:x:icologist and mefi!!li 

The study is Mstrongly supportive~ of ber of the study team. However. peep: 
a link betv,'een TCDO exposure and the and animals vary considerably in h,-­
disease. S<l.)'s Linda S. Birnbaum. direc- much dioxin they store, he ..... arns. 
tor of environmental toxicology at the aboutlOOpptofTCDD. monkeys"areg@lt· 
Enyironmental Protection Agency in ting into dangerous territory~ regarding 
Research Triangle Park. N.C. the risk of endometriosis. he say~. r'- e ! 

Endometriosis had been found in rhe- body fat of most humans contains a1> ':' 
sus monkeys e. .. xposeO to polychlorinated 1 ppt of TCOO. says Bowman. - r A.: 

~--------------------------------------------------p~ 
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The Montana Audubon Legislative Fund strongly supports~a 199 and urges 
your support for the bill. 

The burning of hazardous waste should not be done in an area where it 
can adversely affect human health, agriculture, or water supplies. 
Specifically, the Ash Grove Cement Company's plan to burn cO~7ercial hazardous 
waste within one half mile of an elementary school is an unac~eptable risk to 
place on. the immediate area's residents. A three mile siting criteria can 
in,sure that such irresponsible and dangerous propos2ls will not take place in 
the future. 

Our support for this bill and overall concern about hazardous waste 
incineration is based on the problems associated with burning waste in cement 
kilns. Here are just a few of the reasons why our members are concerned: 

* cement kilns were not designed to dispose of hazardous waste 

* incinerators burning commercial hazardous waste emit thousands of different 
chemicals, including heavy metals 

* released dioxins have been linked to cancer and birth defects among other 
afflictions 

* possible contamination of water supplies 

* adverse effects to livestock 

* there are already enoegh facilities to dispose of all of Montana's hazardous 
waste; most of the waste will come from out of state 

* risk of accident in transporting waste 

* decreased property values 

* there is no past indication that the cement industry can safely dispose of 
commercial hazardous waste 

,a 199's siting criteria can eliminate these needless risks. Thank You 

Bill Allen 



January 30, 1995 TESTIMONY OF 
PAUL SMIETANKA - 110 Rockridge Drive, Clancy 

In Support of 
Reasonable Setback Requirements for Hazardous Waste Incineration 

t:;1'3 L~1 

I share a common belief with many other Montana citizens and local residents that 
hazardous waste should not be incinerated at the Ash Grove Cement West's facility at Montana 
City. However, regardless of my opinion this committee must act impartially and review this 
current legislative proposal on its merits. It is with studied demeanor that I ask you to exercise 
some simple impartial logic. Any impartial observer to the debate concerning incineration of 
hazardous waste must acknowledge some fundamental facts. 

One fact is that regardless of any current state or federal standards regarding waste 
incineration, there is a wealth of scientific arguments justifying the safety of hazardous waste 
incineration in general. Conversely there is a substantial body of knowledge that refutes that 
incineration cannot be conducted safely. Given this vigorous debate, reasonable and impartial 
people can only conclude that this question of the short term safety of hazardous waste 
incineration is not resolved. And quite simply, the long term consequences of hazardous waste 
incineration are unknown. 

The second fact reasonable people will acknowledge is that any action taken without 
reasonable appreciation of the consequences 'of that action, be it short or long term, is 
speculation. A better word is gambling. 

The third fact reasonable people must acknowledge is that hazardous waste incineration 
has an inherent impact upon the health of the public. And, heretofore, the health of the public 
has been or should be under the exclusive providence of elected and accountable public officials. 

A fourth fact is that regardless of the current status of the debate concerning hazardous 
waste incineration, if presented with a clean paper design, no engineer in his or her right mind 
would propose incineration immediately proximate to population centers or waterways. 
Universally, engineers seek the least intrusive location. 

Finally, the fifth fact reasonable people and reasonable legislators must acknowledge is 
that under the law, corporations are artificial entities established primarily to limit the liability 
of their owners and principals. 

So, what do these facts tell a reasonable person? They tell reasonable people that at the 
very least: 

1. We don't know what the health consequences will be at Montana City at least in the 
short run and certainly not for the long fUll. 

2. Any legislative action that inhibits implementation reasonable safety precautions such 
as the very conservative siting standard before you is essentially speculation on the lives and 
health of current any future Montanans. 

3. Any failure of this legislature to acknowledge and implement the reasonable wished 
of potentially affected citizens is an abrogation of the legislature'S legal obligation to provide for 
the health of all Montanans and each legislator'S constitutional obligation to guarantee a clean 
Montana environment. 



- , «"j ;.... 1
1

, ~ J ' I 
- . il\L. J. f.- ~ _' I 

~Jit'BJr 1(0 '-·.;·,1. , 

UA p: .-------. .!..:L-. 
'-----J- --. 

tiLL I'i -::....3_"'-=-«~_),_ 
. 4. Failure to implement reasonable controls over any activity that ha~t%n11allY. ' __ 

far reaching and possibly disastrous effects is a mortgage of the future of all Montanans. 
Our history is replete with examples that while many of these alter egos exploit Montana's 

wealth, they are organized in a bramble bush of corporate entities. And when these same 
ventures ultimately face long tenn liability for their actions, those entities are dissolved. 

This is the age that we have all come to appreciate the enonnous obligation we have 
placed upon our future generations due to shortsighted deficit spending at the federal level. So 
Montana's legislature must also appreciate the earnest desire to assist the good people who work 
at Ash Grove, by condoning hazardous waste burning without any setbacks whatsoever, can nOlle 
the less be the deficit spending of Montana's long tenn health for a short tenn economic fix. 

The reasonable and accountable thing to do is represent all Montanans and support 
reasonable siting standards reflected in this legislation. 
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Mr. Chainnan and Members of the Committee: 

My name is Anne Johnson. I live in Bozeman and am here representing Montanans 
Against Toxic Burnin& a citizens' group with members across the state. I request 
that this testimony become part of the official hearing record. 

You've heard from the hazardous waste industry that hazardous waste burning is 
safe. Their claims are apparently based on theory, because, according to Dr. Barry 
Johnson, Assistant Surgeon General and Assistant Administrator of the Agency for 
Toxic Substances and Disease Registry , "the relevant studies have not been done" 
with regard to the human health impacts of incineration. I will submit this 
documentation with my testimony. 

You've also heard from scientists, health officials, agriculturalists and citizens who 
say that hazardous waste burning cannot in fact be done safely. Their concerns are 
based on what has happened in places where hazardous waste is bmned. This 
includes anecdotal evidence of health effects to humans and livestock, documented 
damage to dairy products, and records of violations by Ash Grove and other burners 
of hazardous waste. 

Who is to be believed? Both sides are telling the truth as they perceive it. But let's 
look at it from another standpoint What does the hazardous waste industry stand to 
gain? Very simply-profit, and lots of it 

What do the citizens of Montana stand to gain by having hazardous waste imported 
from other states to be burned next to their schools, homes, farms? Nothing! But 
Montanans could LOSE: their health, the value of their homes and property, their 
livelihoods. And they could LOSE AGAIN as costs to the state of Montana increase 
for permitting, monitoring and enforcing the regulations regarding this questionable 
practice. 

The only responsible thing to do is to act prudently and in the interest of public 
health and safety, as most other states have done, and at least require that these 
facilities be located a reasonable distance from residences, schools, daycares, 
hospitals, water supplies for both livestock and people, farm and grazing land, and 
parks. 
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Montana Public Interest Research Group 

360 Corbin Hall - Missoula, MT - (406) 243-2908 
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Chairman Grosfield and members of the Senate Natural Resovrces Committee: 

For the record, my name is J. V. Bennett, for the Montana Publk Interest 
Research Group, or MontPIRG. 

MontPIRG is ~ non-profit, non-partisan research and advocacy organization 
working for good government, consumer rights and sopnd environmental 
protection. MontPIRG represents over 4000 members in Montana, with 2200 
student members students, and is funded with membership donations. 

Despite OUf belief that SB 199 does not go far enough in protecting Montqnans 
health and well-being from hazardous waste burning facilities, we urge you to 
pass SB 199 because it does provide an improvement over the current situation, 
which offer little real protection. In particular, we would like to see language 
added which would offer more protection for Montana's agricultural lands and 
surface waters. 

MontPIRG is concerned about the practice of incinerating hazardous waste for 
primarily three reasons: it endangers public health, it endangers Montana's 
important agricultural industry, and there is simply no compelling need. 

There is no creditable doubt that the emissions from hazardous waste facilities 
will harm the health of Montanans living in the surrounding areas. The EPA's 
recent study on dioxin confirms that the burning of hazardous waste, whether in 
cement kilns or commercial incinerators, is a major source of dioxins. The report 
also documented that dioxin is an even greater health threat than previously 
thought. Dioxin is harmful in extremely small amounts and accumulates in the 
body over time. Therefore any additional amount to which a population is 
exposed is dangerous. Dioxin is known to cause cancer, reproductive damage, 
distuption of the endocrine system and deficiencies in the immune system. In 
addition~ the burning of hazardous waste will release toxic metals, such as lead, 
cadmium and arsenic, which cause sever health problems as well. Clearly if 
Montana allows the burning of hazardous waste it will put the health ~f our 
citizens at risk. 
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More~ver, the incineration of hazardous waste presents a thrSat td'M(Jiltah~!l:"lq1 
agricultural industry as well. In the EPA's dioxin report it was confirmed that the 
majority of people's exposure comes not from direct inhalation, but rather 
through the dairy and meat products they consume. Dioxins and other toxic 
substances become lodged in the f~tty tissue of animals and are passed up the food 
chain to humans who eat them. 

Currently Montana's agricultural industry enjoys the perception that Montana is a 
dean and hea1thy place, and the food raised here is safe and healthful. This will 
change if it is discovered that Montana is allowing the burning of hazardous waste 
near its agricultural lands. Even the perception of contamination could be very 
damaging to Montana's agricultural industry. For this reason the burning of 
hazardous waste places the most important segment of Montana's economy, 
a~riculture; at -risk. 

Lastly, there is no need for hazardous waste burning facilities in Montana. 
Montana doesn't produce enough combustible hazardous waste to fuel even one of 
these facilities. A fact which means that any such facility would have to import 
large amounts of waste from out of state. Moreover, there is currently 32 million 
tons of overcapacity for managing hazardous waste in the Western region of the 
United States. Since Montana is part of a 17 state regional Capacity Assurance 
Program which assures Montana the ability to handle its hazardous waste for the 
next twenty years, there is no compelling need to permit any new facilities in 
Montana. 

Moreover, the burning of hazardous waste in cement kilns undermines an 
effective incentive for generators to minimize the amounts of hazardous waste 
they produce. The liability hazardous waste carries is acting as an economic 
incentive to decrease the amount of waste being generated. Because of lega1 
exemptions given to cement kilns liability, but not the toxic compounds, disappear 
when hazardous waste burned in cement kilns. For this reason the burning of 
hazardous waste, particularly in cement kilns, puts real solutions, like waste 
minimization, at risk. 

Because of the threats posed to public health, Montana's agricultural industry, and 
real solution by burning hazardous waste, MontPIRG urges you to give SB 199 a 
do pass recommendation. We also urge you to consider adding language which 
would protect agricultural lands and surface water. 
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January 29, 1995 

Kane & Anita Quenemoen 
15 Arrowhead Lane 
Clancy, MT 59634 

The Senate Natural Resources Committee 
Montana State Senate 
Capitol Station 
Helena, MT 59620 

Dear Senate Natural Resource Committee Members: 

D,~.TL 

BIll NO. 

We are writing to ask for your support of Senator Mike 
Foster's hazardous waste incineration siting bill (SB199). 

Ash Grove Cement seeks to import largely from out-of-state, 
and process through its kiln and stack, over 30 million 
pounds of heavy metals and poisons. The Company would do so 
next to our elementary school, day care, and residence. 

To date, the Company has not responded to 14 pages of 
recommendations made by its hand picked "Citizens Advisory 
Council". The recommendations are intended to minimize and 
identify, after the fact. symptoms of poisoning in school 
children, workers and citizens residing near the plant. They 
are also intended to safeguard local business and residential 
property values. To many of us, it appears the Company 
intends to avoid negative public reaction by continuing to 
delay its response to these recommendations until after this 
legislative session is over and you have all gone home. The 
recommendations enforce our beliefs regarding risks to public 
health and property values and are simply too costly for Ash 
Grove to implement. 

We believe it is in Montana's best long term interest to 
encourage the State's workers and businesses to adopt state­
of-the art technology and invest in modern competitive 
infrastructure. For the cement industry this would entail 
retooling to incorporate cement manufacturing techniques 
(commonly referred to as "dry processes") utilized by plants 
they currently operate in other states. They would not as 
Ash Grove is proposing for Montana, endanger our communities, 
businesses and agricultural interests by coupling ineffective 
waste disposal technology (incineration) with out-dated 
inefficient cement manufacturing technology (the "wet 
process"). Our State deserves better than becoming a 
repository for industrial poisons produced elsewhere. 

Again, we urge you to support Senator Mike Foster's common 
sense approach to this issue. It incorporate's our belief 
that the best way to minimize risk is to avoid it where ever 
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possible. Montana certainly has not reached the point where 
its citizens must risk their children, businesses, property 
values, and health in the interest of disposing of waste 
produced elsewhere and accommodating a company that has 
expressed little interest in maintaining the long-term 
viability and health of the community in which it is located. 

Sincerely, 

Kane and Anita Quenemoen 
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January 30, 1995 

Dan Pittman 

#2 Twilight Drive 

Chmcy, MT 59634 

Dear Mr. Chainnan and Committee Members: 

I am a self employed natural resource consultant living andworking within the Montana City 

i· area. My clients are landowners and business people who want to empower themselves with 

information so that they can make a sound decision based on logic and facts. In the case of the 

reside.nts who support SB 199 they have done their homework. The facts are: 

: " 

l. Residential property tax makes up 34% of Montana's tax base. It is the highest portion of 
Montana's tax base. 
'I 

. 2. Researchers at Penn State and Northeastern University found that homes are devalued 

$8,100 for every mile they get closer to hazardous waste incinerators. 

3. Serious physical and adverse health effects occur to citizens located near hazardous waste 

incinerators. Heavy metals cannot be destroyed and dioxons and furons are created. 

: Jt~;; . 4. There is currently a surplus <;apacity of hazardous waste incinerators. 

';~;;:;::':~~~:~;'~'" " 

~~;<):~~.;:,., .5. Economic ,benefits from burning hazardous waste will only increase the profit margins of 

~~,~::;~j.~~~o~.'. Ash Grove at the cost of devaluing our homes and the health orour children. 
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The ~urning of hazardous waste is not compatible in a community setting, posing a threat to 

our health and livelihood. Don't make Montana City a dumping ground for those businesses and 

communities who want to get rid of their hazardous waste. 

Please approv~ SB199. Your approval will, no doubt, be remembered and valued by r~sidents 
and business people in this area and throughout the state for years to come. Thax:Uc you . 

, I I 

, . 
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My name is Mary Ann Wellbank. I live in Clancy Montana. I urge 
you to vote in support of SB 199. It is a reasonable means of 
ensuring the health and safety of our children. 

Ash Grove's future is not the issue. Our children's future is the 
issue. The legacy we are leaving future citizens of Montana is 
important. 

Ash Grove has stated that it will not remain an economically viable 
employer in Montana if it cannot burn hazardous waste in its cement 
kiln, which is located right next to a school, a residential 
community, a water source and agricultural lands. Which is more 
important - Ash Grove's future as an incinerator or our children's 
future? 

~f Montana wants to do something particularly for Ash Grove - let 
us look at other incentives to offer that company to help it 
evaluate and develop economic al ternati ves to hazardous waste 
incineration. I'd ask you not to vote against SB 199 just because 
of the alleged economic hardship it may cause Ash Grove. voting 
"no" to SB 199 would be the same as supporting the single interest 
of one corporation to the detriment of the public health. Please 
vote for SB 199 because it is the responsible thing to do for 
Montana. 
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Senate Natural Resources Committee 
Montana State Capitol Building 
Helena, MT 59601 

January 30, 1995 

Dear Senate Natural Resources Committee Members: 

I support SB199. Based on factual information, this bill must 
be passed and implemented to, most importantly, protect the health 
of our citizens; and Montana's number one industry, agriculture. 
I request that you too please promote a healthy future for Montana 
and support SB199. 

Thank you for the time you put forth for this very skfnificant 
bill. J 

Sincerely, 

~~~~~o 
Jacque'iin Daggy 
34 Big Dipper Drive 
Clancy, MT 59634 
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Barry L. Johnson, Ph.D. 

Assistant Surgeon General 

Assistant Administrator 

Agency for Toxic Subst,ances and Disease Registry 

Public Health Service 

U. S. Department of Health and Human Services 

Before the 

Subcommittee on Human Resources i 

and In~rgovernmental Relations 

Committee on Government Operations 

United States House of Representatives 

January 24, 1994 
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assessed. For ~ome sites, temporarily-sited incineration may be tH~im~ 
of human health, when compared to other alternatives. However, regardless: which 
type of disposal technology is selected, the public health impact of such a technology 
can on~y be accurately assessed if appropriate public health strategies are made an 
integral' component of the implementation of any chosen technology, including 
incineration. 

Although significant data gaps exist in our knowledge about the public health impact 
ofincinerators, adherence to the following public health practice strategi~~ can begin 
to help us obtain information about human exposure and adverse health effects. 

o 

o 

o 

o 

o 

i 
i 

An accurate assessment of the public health implications of a waste disposal 
facility can only be meaningful if it is specific to that facility, the envirohment, 
and community surrounding the facility. Although modeling and other risk 
aBsessment methodologies provide useful predictive data, this information 
should be supplemented with actual data from the facility in q~estion 
surrounding the environment and above all the health data from potentially 
affected communities. I 

, 

The selection of a specific location of an incineration or other waste disposal 
facility should be influenced by the demographics of the proposed locati9n. The 
development of a comprehensive health-oriented demographic profile to ,include 
population density and socioeconomic indicators uf a proposed siting iocation 
is therefore needed. i 

i' 'Ji". ~. ... .. '" ... i 

A review from a public health perspective of design,. operating, maintenance 
and monitoring data of a proposed incinerator is critical to ensure that the 
operation of such an incinerator is not likely to be harmful to the public. 

_Health monitoring is as important as facility monitoring: Le. the coJduct of 
well designed health monitoring studies before, during and after operhtion of 
the facility should be an integral component of the overall project. Spedifically, 

I 

provi8io~should be in place to conduct rapid exposure assessments ~f upset 
conditions result in accidental releases of hazardous substances.. I 

~- I 
Community participation in each aspect of the overall project is !criticnl. 
Involving communities creates an overall awareness and an opportunity for 
productive information exchange among all parties involved. ! 

Turning to the eight issues you raised in your letter of invitation, our responses are 
as follows: ' i 

2 

I 
I 
I 

i , 
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wastes. Reports from these three panels are in peer review, and ATSDR-will be 
,v . ...- I . 

pleaB~d to make those available to the Subcommittee when they have been completed. 
I 

ATSDR has also investigated the effects on community health of an incinerator in 
North Carolina, the Caldwell Systems Incinerator. The incinerator disposed of 
industrial solvents and hazardous wastes in the 70's and 80's. This incirlerator 
appears· to have operated outside its operating capacity, resulting in incomplete 
combustion of hazardous wastes. ATSDR was requested by a local physician and 
EPA Region IV to evaluate the health problems of residents living in the vicinity of 
the incinerator. ATSDR's investigation found an increased pattern of respiratory 
problems in community residents. In addition, residents complained about untation 
of the airways and poor motor coordination. A follow-up study is currently un~erway 
to better eval uate the health problems reported by the residents. This study focuses 
on det~rmining the presence of adverse health effects of the pulmonary, 
neurobehavioral and immune systems. 

In Arkansas, the community living near the Vertae Superfund site incinerator 
expressed concerns about the public health impact of the facility to the Arkansas 
Department of Health (ADH). To assist ADH, ATSDR awarded two grants to eonduct 
an exposure study and a reproductive outcome study. Preliminary findings f~om the 
e~posure study indicate the presence of an association between elevated oo.dy ~UIde!lB 
to certain compounds (2,4-T and dioxin) and length of residence near the site. This 
constitutes historical, pre-incineration exposure. The incinerator is cJlTently 
operating. The next round of exposure testing is scheduled to occur this Spring. 

ATSDR is also supporting a "Health and Clean Air Study" conducted IbY the 
UniverSity of North Carolina. The study will further explore the occurrence of and 
risk factors for lung and respiratory disE'.a.ses potentially caused by hafardous 
,substances. The study compareR residents of communities living near a m~icipal 
,'solid waste, a medical-waste, and a hazardous waste incinerator, with three nearby 
. control populations over a period of three years. Components of the study linclude 
baseline spirometry, peak flow measurements, nasal lavage and a survey tt' collect 
information about respiratory symptoms and outcomes. Data collection for this study 
• • ' I 
IS ongOIng. I 
2. What role does ATSDR have in determining the likely health iplpacts 
during environmental impact analysis for incineration permits? ! 

I 

ATSDR hws no direct role that involves impact analysis for incinerator PenJits. We 
have, however, provided consultative services to EPA and some sta~ health 
departments on issues relating to incineration of wastes from some individual 
Superfund sites. To date, our consultations have come after ~emedial 
recommendations were derived to temporarily site an incinerator at a Superfund site. 
We have advised on questions like proximity of the proposed incinetator to 

I 
I 

4- I 
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occupational investigations, and some community health studies. Lead is kriown tosJ3.:jtt 1 
exert toxic effects on the nervous system, kidney, immune function, and reproduction. 
It is associated with hypertension in middle-aged persons. Mercury or mercury 
compounds are known to be toxic to the nervous system, kidney, and immune 
function. Concerning PCBs, data from epidemiological studies and the scientific 
literature indicate that human exposure to these compounds may result in cancers 
of the hepato-biliary tract, as well as reproductive/developmental, dermatological, 
cardiovascular, hepatic and endocrine/thyroid effects. Dioxins have been extensively 
studied in toxicological studies. The most toxic member of the family of compounds 
called dioxins is 2,3,7,8-TCDD. Human health effects stem primarily from 
occupational studies of workers. TeDD has been associated with chlioracne, 
metabolism alterations, soft tissue sarcoma, and altered reproductive hormon~ levels. 
EPA lists TCDn as a probable human carcinogen. EPA is currently completing a 
reassessment of the human health risk of dioxin. Furans have been associat~d with 
dermal, ocular, neurological effects in humans. I 

I 
I I 

It is important to emphasize that almost all of our toxicologic data are based on ' . 
studies where expoAUT9 levels greatly exceed those typical of incinerator rel~ases. 

I 

A4-~q,uatei~formation does not exist to support speculation on what, if any,ihuman 
nealth effects _might be associated with incinerator emissio~.. Howe~er, our 
exPerience with public health associations related to hazardous waste sitea would 
suggest the need to conduct two. kinds of human health investigations. Onel kind of 
investigation would look at cancer, birth defect, and respiratory disease rates~ areas 
thought to be impacted by releases from incinerators. These studies would ombine 
health data from many geographic areas. A second kind of study would

l 
be site 

specific. Community health surveys would help clarify whether any unusual e~osure 
or morbidity is occurring that might be associated with a given incinerator. I 

4. What data do you have or gather on additive, multiple, and synlrgistic 
impacts when there is exposure to more than one chemical, as woul4 be the 
case with incinerator emissions? l;lo you expect those impacts would be 
greater than from single chemical exposure alone? I 

I 

There are few data available in the scientific literature on specific interactio~ of the 
contaminants that may be released from waste incinerators (dioxin, furans, lead, 
mercury). In the absence of specific studies using combined contaminarits, and 
limited understanding of the mechanisms of actions for some substances, it is ~prudent 
to assume that the effects of exposure to these contaminants is additive. i 

i 
I 
I 

I 
5. What data ensts on the sensitivity of various populations, by age,!gender 
or ethnic background, to these chemicals? ' 
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Moreover, elderly persons and those with chronic illnesses are often socially fu6lated 
and potentially less aware of environmental emergencies. Because of special physical 
challenges, they may also require special services during time of evacuation in the 
event of such an emergency. .!, 

\ 
i 

Minorities. Preventing adverse health offects in minorities exposed to hazardous 
substances is a priority for the Agency for Toxic Substances and Disease R~gistry 
(ATSDR).. Minority populations, particularly African Americans, Hispanics, and 
Native Americans suffer disproportionately from preventable morbidity and mortality. 
Regardless of income, education, or geographical locale these populations are often 

I 

in poorer health than their white counterparts. This disparity is often ass9ciated 
with inadequate access to health care for preventive services as well ~ early 
diagnosis and treatment of disorders including those that may be associated with 
exposure to hazardous substances. Their disadvantaged economic statu'~ also 
frequently affects prioritie~ on nutritional status. Occupational chemical exposures 

I 

may increase this population's susceptibility to adverse health effects resulting from 
other exposures to hazardous substances. In addition, certain pre-existing genetic 
disorders (G6-PD deficiency, sickle cell anemia) may compound the impact of such 
exposures. \ 

6. The area proposed for the incinerator in the Brooklyn Navy Yard has a 
dense residential population. It also has schools, churches, synagogue~t and 
mosques within one mile of the site. How does that affect the likely impacts 
from incineration? I 

I 

When a dense residential population is in close proximity to industrial facilitieJ such 
as incinerators, the number of people who may be potentially exposed to emi~sions 
from the facility is increased. \ 

lo To determine the public hoalth implications of the presence of an incineratbr on 
.residential areas requires a review of: the proposed design and operating concUtions 
of the facility (including the handling of residuals); summaries of the hist~rica1 
meteorological conditions in the area; the topographic features and land use i~ the 
vicinity of the facility; and an eval uation of potential pathways for human expOsure. 

h stated earlier, in reply to Question 5, there are populations that may be ~ore 
sensitive to chemical exposure. Th~:refore, as a public health agency, ATSDR 
generally recommends tighter controls on incinerators (and other industrial proce~ses) 
to ensure lower emissions in communities where a facility is sited in close proxUnity 
to schools,playgrounrus, day care facilities, and health care institutions. qlose 
proximity to an emission source may lead to exposures that arEf inCreased in 

I 

frequen£x" ... 4,~J':~#on and intensity. Whether that exposure could result in ad~erse 
health impacts would have to be evaluated on a site or facility-specific,· chemical­
specific basis. However. as a general rule, when an incinerator is sited in a de.rlsely 

';M.T~.· '-J •. f..Jf 
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The incineration technology used or proposed to be used at a site snould be 
proven to be appropriate for, and compatible with, the materials to beiburned. 
Proximity to residential and other populations and locaL meteorologic 
conditions should be considered to ensure a location that minimizes prevailing 
wind transport of air emissions to affectod populations. .. 

Trial burns, with appropriate stack fu'tmpling and analysis, and sub~equellt 
continuous emissions monitoring should be conducted to demonstrate that the 
incinerator perfonns as specified. \ 

I 

\ 

Adequate training should be provided to incinerator operators to ensure that 
the incinerator is operated in a manner that does not adversely affect the 
operators' or the community's health. ( 

An active inspection program should be instituted. \ 
\ 

Where the incinerator should be at a site close to neighboring populations, 
local ambient air monitors should be used to detect possiblesit.~!~leaser to the 
air requiring corrective or emergency action. ! 

........... ,,'. I 

Proper management ofresiduaI ash should be part of the design and op~ration 
of the incinerator. . . . "_., I 

I 
Proper storage and transportation methods for pre-incineration wastes and 
~os.t-incineration residuals should be in place. . __ ., i-

I 

Procedures consistent with the community right-to· know philosophy shtuld he 
instituted to facilitate community involvement. \ 

i 
The second category of data gaps concerns the area of envirunmental heaI~. Key 
data needs in this area include: i 

o 

o 

o 

o 

! 
I 

limited demographic and health data on the surrounding community. 

l~ck of environmental data such as the types and concentrati~ns of 
contaminants present and the environmental media contaminaW. 

I 
I 

limited number of exposure, health monitoring and surveillance 
activities in communities living near operating incinerator facilities. 

! 

data gaps in our knowledge about adverse health effects from s~ecific 
hazardous substances. I 
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Lead exerts toxic effects on the nervous system, kidney, i.m..rr:~~ ___ ._. 5p-1 cL'l 
function, and reproduction. It is associated with hypertension in 
middle-aged persons. 

Mercury or mercury compounds are toxic to the nervous system, 
kidney, and immune function. 

Dioxins have been extensively studied in toxicological studies. The 
most toxic member of the family of compounds called dioxin is 

. 2,3,7,8-TCDD. TCDD has been associated with chloracne, 
metabolism alterations, soft tissue sarcoma, and altered 
reproductive hormone levels. EPA lists TCDD as a probable 
carcmogen. 

I 

. Furans have been associated with dermal, occular, and neurologic 
effects in humans. 

Excerpts from testimony before the United States House of Representatives by 
Barry Johnson, Ph.D., Assistant Surgeon General, Assistant Administrator, 
Agency for Toxic Substances and Disease Registry. 
January 24, 1994 and August 8, 1994. 
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Barry Johnson, Ph.D., Assis~ant Surgeon Gener~l, Assista.nt Adn;tl~i~ffator,- ~-- Q 

. Agency for Toxlc Substances and Dlsease Reglstry. ,_., __ .. 5 f.J /9; __ 
Excerpts from testimony before the United States House of Representatives. 

January 24, 1994 and August 8, 1994. 

"Infants and children are arguably the most sensitive segment of the 
human population to toxic exposure. Infants and children are at special 
risk because . 

• they play outdoors, 
• they ingest or mouth foreign objects, 
• they are smaller (greater chemical doses per pound) than 

adults, they breath more air (greater volume and breathing 
rate per pound) than adults, 

• they are nutritionally challenged (because of protein~calorie 
. requirements to support rapid physical growth), and 

• they are undergoing developmental changes that make them 
especially vulnerable to chemical exposures. 

Moreover, they have the longest life expectancies, during which long~ 
term adverse health effects may become manifest. Certain disorders may 
not become evident until a \,::hild reaches a particular developmental stage, 
which may occur long after the damage was done." 
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H. GREGOR RIGO, PhD, PE, QEP 
PRESIDENT 

RIGO & RIGO ASSOCIATES, INC. 

Dr. Rigo has more than 23 years experience as a mechanical and environmental engineer, re­
searcher and waste management practitioner. His work includes developing and implementing 
efficient test programs, acquiring and reducing valid, representative data (often using advanced 
statistical techniques) and presenting the results. Dr. Rigo routinely uses engineering and sci­
entific procedures to better our understanding of waste management systems and equipment. 
He is particularly interested in how these systems respond to changes in the waste stream. He 
uses this knowledge in assessing environmental and multipathway health risks, permitting and 
improving operations. 

WORK EXPERIENCE 

Dr. Rigo's experience includes: 

• Technical and feasibility evaluation of integrated solid waste management system alter­
natives and emerging technologies, including market identification and marrying product 
characteristics to market requirements; method development to match seasonal waste gen­
eration rates and facility design characteristics; dev.eloping technically optimal plant sizes 
and configurations for integrated waste management systems; designing cost effective, 
waste quantity and composition characterization studies; monitoring design, construction 
and start-up of materials recovery and waste-to-energy facilities; and certifying perfor­
mance test rClults for release of bond proceeds. 

• Being Engineer of Record for the City of Long Beach's 1380 tons per day Southeast Re­
source Recovery Facility [SERRF] including preparation of all environmental permit 
applications and bid documents, witnessing performance demonstration testing and 
preparing the multipathwayHealth Risk Assessment. 

• Providing expert opinions and testimony on environmental effects of waste-to-energy fa­
cilities, particularly emissions, emissions control equipment and environmental impact and 
multipathway health risk assessments. 

• Directing and performing contract research and development projects: 

determining types and amounts of recyclable materials available from municipal, in­
dustrial, commercial and institutional sources and formulating integrated systems to 
manage recyclable and non-recycled waste streams. 

measuring and characterizing criteria and trace toxic air pollution emissions; 

assessing the state-of-the-art in resources recovery and co-authoring the USEPA I s 
1976 Technologies Volume of the Guide Series for Municipal Officials; 

determining the technical and environmental aspects of using densified refuse derived 
fuel as a stoker coal substitute; and 

developing an integrated technical, economic and financial evaluation computer model 
for small-scale resource recovery plants, materials separation and recycling, and other 
disposal options at Navy shore installations and extending this model to large scale 
commercial and municipal installations. 

-1-
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• Conducting engineering studies on the recovery of materials from mixed waste streams 
and the use of solid waste as fuel; developing design and analysis procedures to replace 
rules-of-thumb; acquiring and interpreting field test data, including outlier identification 
and resolution, to create useful engineering parameters for performance prediction and 
environmental impact assessment. 

., Engineering and analyzing the use of liquid industrial waste as a cement kiln and industrial 
boiler fuel. 

• Developing methods to abate nitric oxide emissions at nitric acid plants. 

• Managing unique solid waste disposal problems at Army industrial facilities including in­
fectious waste, overage munitions, biomedical waste and demilitarization of chemical war­
fare agents; researching safe landfill disposal and/or thermochemical destruction of over­
age pesticides and explosives. 

• Extending and applying statistical quality control techniques to waste management prob­
lems including establishing achievable emissions limits and operating windows; statis­
tically analyzing test data to calibrate coefficients used in engineering design procedures to 
improve plant designs; application of statistical quality control to routine performance 
monitoring at waste-to-energy facilities to maximize throughput and revenue by anticipat­
ing and quickening the detection of substandard performance. 

• Estimating the life cycle cost of air pollution control systems and cost:benefit ratio for in­
tegrated waste management systems; preparing an incinerator engineering manual, a fuels 
manual, and a fossil fuels state-of-the-art review for the Department of the Army. 

• Teaching graduate level air pollution control and monitoring courses; developing the 
OEPA certification courses for municipal waste incinerator operators; and teaching R4 
(Recovery and Reuse of Refuse Resources); and other solid waste management training 
courses. 

EDUCATION 

PhD University of Illinois, 1973 
MS University of Illinois, 1971 
BSME Ohio University, 1970 

PROFESSIONAL ENGINEERING REGISTRATIONS 

California 
Connecticut 
Delaware 

PATENT 

Illinois (Examination) 
Ohio 

Flow Separator and Heat Exchanger 
U.S. Patent Number 3,815,336 (June 11, 1974) 
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38. Levy, S. J. and Rigo, H. G., "Resource Recovery Plant Implementation Guide for 

Municipal Officials: Technologies," USEPA Office of Solid Waste Management, SW-
157.2, USGPO, 1976. 

39. Rigo, H. G., Hathaway, S. A. and Hildebrand, F. A., "Preparation and Use of 
Refuse-Derived Fuels for Industrial Scale Applications," First International Conference 
on the Conversion of Refuse to Energy, Montreaux, Switzerland, November 1975. 

40. Rigo, H. G. and Stukel, J. J., "A Simplified Model for Predicting Overall Heat Trans­
fer Coefficients for Cavity-Bearing Flow Obstructions," International Journal for Heat 
and Mass Transfer, Vol. 18, pp. 337-339, 1975. 

41. Stukel, J. 1. and Rigo, H. G., "Energy Effectiveness of Air Pollution Control De­
vices," Atmospheric Environment, Vol. 9, pp. 529-535, 1975. 

42. Rigo, H. G., "Predicting Emissions From the Use of Refuse-Derived Fuel," Midwest 
Section of the Air Pollution Control Association, September 1975. 

43. Rigo, H. G. and Stukel, J. 1.-, "The Dichotomy of Gaseous Pollutant Control: Energy 
Efficiency Versus Environmental Protection," Energy and Environment Quality, May 
1974. 

44. Stukel, J. 1. and Rigo, H. G., "Energy Needs for Control of Particulate Pollutants," 
Energy and Environmental Quality, May 1974. 

45. Rigo, H. G., Mikucki, J. J. and Davis, M. L., "Control of Nitric Oxide Emissions 
from Nitric Acid Plants," Pollution--Scientific and Engineering Solutions, Penton 
Press, 1973. 

46. Rigo, H. G. and -Stukel, J. J., "High Temperature Dust Control - Improving Energy 
Efficiencies with a Combination Heat Exchanger and Flow Phase Separator," East 
Central Section of the Air Pollution Control Association, September 1973. 
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Rigo, H. G. and Conley, A. D., "Waste-To-Energy Facility Capital Costs," Proceed­
ings of the 1988 ASME National Waste Processing Conference, Philadelphia, PA, pp. 
23-28, May 1988. 

Rigo, H. G. and Carter, M. D., "Modernizing and Using the Project Control Docu­
ment," Proceedings of the 1988 ASME National Waste Processing Conference, 
Philadelphia, PA, pp. 161-171, May 1988. 

Rigo, H. G. and Markiewicz, A. B., "Consolidated Dioxin and Furan Data Base Ex­
pressed as 2,3,7,8 TCDD Toxic Equivalents," Municipal Waste Incineration Work­
shop, Montreal, Quebec, October 1987. 

Rigo, H. G., Licata, A. J., and Davis, B., "Integrated Air Pollution Control System 
for Resource Recovery Facilities, II IGCI Forum 1987, Washington, DC, September 
1987. 

Rigo, H~ G. and Conley, A. D., "Economics of Waste-to-Energy Facilities," Califor­
nia Energy Commission, Biomass Conversion Demonstration Program, Workshop -
California Municipal Solid Waste Energy Issues, September 1985. 

Rigo, H. G. and Davis, W. H., "Accommodating Uncertainty in Waste-to-Energy 
Plant Design," Proceedings of the 1984 ASME National Waste Processing Conference, 
pp. 11-27, Orlando, FL, June 1984. 

Rigo, H. G., "State-of-the-Knowledge Report on the Disposal of Incinerator Ash," 
August 1982. 

Rigo, H. G., "Simulation as a Resource Recovery Plant Design Tool," Proceedings of 
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... _." ••• ~ltbVaryiD9 Toxicity 
~ ~~' f'l ' 'i:t 

DIiI"w"IIif6<Lf.I·llinalla chemical compound. The term *dioxin·~s used in environmental 
IIi:IM,,*_r.._m.nft--n1Cl11y ~ts 210 diK.r-t compounds (75 different chlorinated 

135 dibenzofuroN). Each of thew! compounds has a differ-
zero 10 much greater levels. Because of this, scientim and risk com­

Ia discws dioxin emissions in terms of *toxic equivalents- roth. than 
emissions. This way, the issue is nat dovded by inRoted numbef'$ that include et'wi­

ronlNllrttallv inaignificont compoUnds. 
schemes rot- detennining toxic equivalents have been proposed. In 19~, interne­

. tionaIlCienlific COMenSUS was reached on a set of International Toxic Equivalenti thot have 

.1:-1 adopted by the U.S. Environmental Protection Agencyn and most European countries. 
Dioxins expressed in this way are Frequently noted as \TEO. 

Ta deYeIop t"~ -Ioxic equivalency* of a particulor mix of dioxin compounds, the concenlra' 
'tion of each cc.;pound in the mixture is weighted by its toxicity relative to on equivalent 
amount of 2,3,7,8 tetra chlorodibenzo-p-dioxin {TCDO). This particular compound, 2,3,7.8 
.rcoo, was chosen as the bosis becouW! it is well studied. 

For a source with a known distribution of dioxins and furons. having either the totol or 
\TEO ~des knowledge 01 the other. For example, the ITEO of a cement kiln is around I per' 
cent Of the totol. That is, 1 percent of the octual total dioxin emiuions are equal to on amount 
of 2,3,7,8 TCDD that theoretically would produJ:e the some carcinogenic effect.Other types 01 
combustion source display differenl relotionships between flEa and total coneenhotions. For 
example, the /TEO of the Columbus {Ohio) Woste·to-Energy plant is obout 1.9 percenl. It is 
apparent that comparing 10101 dioxins between these two sources would be mi~eading because 
a cement kiln has to emit about twiee as much total dioxin 05 an incinerator (everything else 
being equal) to produce the some environmental effect. 

nificantly reduce (but do not eliminate) 
dioxin 'emissions. The lower end of the 
range probably represents the future. 

-Hazardous waste incineration and 
utilization mayor may not produce easily 
measurable levels of dioxins under trial 
burn condilion~ designed to maximize the 
emis~ion of dioxin~. The feed characteris­
tic~ and type of air pollution control 
equipment employed are important. 
Dioxin concentration~ typically range 
from 0.006 to 35 ng ITEQ per dry stan­
dard cubic meter (ng ITEQ/d~cm) at 7 
percent oxygen with median emission .. 
being le~" than 0.2 ng ITEQ/d~cm." 

-Cement kiln" produce dioxins. 
Emission!! of 0.47 and 7.6 ng ITEQ/d<cm 
(at 7 percent oxygen) were measured 
while burning coal and hazardous waste 
respectively under trial burn condition~. 
where pollutant emi~sions are intentional­
ly maximized. 12. '" Some kilns are operat­
ed with high temperature air pollution 
control devices. conductive to the fonna­
tion of dioltins. A recent review of 
cement kiln emi!l.~ions indicates that cur­
rent emissions are much lower than previ­
ously thought.'" 

There is little doubt that relea~ell of 
pollutants like dioxin ~hould be limited. 
However. In lhe long run, no benefil wi II 
result from ex"sscrating dioxin's impor-

+ 

tance among toxic suhslllllces. Nor will 
henefit" accru .. if the contrihutiolls of 
sc.me sources an: overclllphasi/.cd for 
political purposes rather thun serious sci­
entific findings. Elevating eilher thc 
importance of a ~pedtic dioxin .""'rce or 
dioxin emissions in gener,,1 can le:ld In 
unnecessary expenditures of lil11ited 
resources and h.aving fewer rc~nun.:cs 
ilvailrohle to address other issues effecting 
human health ('r the envirnnnlCnl. 

If further scientific inquiry indic"les 
.hal lighter control of dioxin is nCl.·es:-.ary. 

then contr,,1 efforl" need 10 nudrc"" all 
sou .. :e." with equanimity. Muni<.:ipul 
waste cOlllhu"t(ors are a source of dioxin 
emi"sion". As such. they dcserve reason­
able scrutiny alld pt'udent effo ... s to mini­
mize cmissions. However. MWCs al­
ready are amonlI the few controlled 
sources of dinxin ;tnd the total dioxin elllit­
ted from these racHitie,. is diminishing. 

There are nutnerous other impor ... nt 
dioxin .""urces. including some that need 
better quantification. There arc al"o many 
unidentified sources (If dioxin. These 
s('urces have yet to he controlled for 
di .xin relea"e, 10 the extent that MWCs 
have been. If I;.nner control or dioxin is 
required. these source!; nrc a likely place 
to begin. However. the public health and 
environmental henefitll of any new regu­
lations [0 reduce dioxin enli .... sion.~ fnlln 
any "ource" need to. be c:.Jrefully weighed 
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aj:ain!<l the co"'t~ 10 do ~o. For now, it 
appear~ po"'~ible that Ihere would be 
greater benefil'" by u~ing the ",arne money 
to addre",~ other, more pre",sing, public 
health iuues. ~~ 
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Dr\rr. ___ J~~_=y. -j. 
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Sources of Dioxin in the Environment 
EPA released a draft reassessment of the health and environmental 
effects of dioxin last September. However, there were large gaps 
in EPA's report about the "known" and possible sources of dioxin 

in the environment. This article helps fiff in the gaps. 

m. ioxin i~ clln~idered a prohl.h.l" 
human curclnogen at .cerlaln 
exptl~ure level" and n pllten­
linl cause of olher non-cancer 
heallh effeels. However. sci.· 

entific work il< neilher complete nor firm 
ahoul Ihese effe\.'I". Before hurdensome. 
ineffeclive regulalory aclions are laken. 
furl her scientitic work needs In he \.'0111-

;-'Ileted on several frollIs. One dislinct area 
of need is a clearer determinalion and 
identification of Ihe "'"rce" nf din,,;n. 

Several organi7alion" and re~earchers 
have attempted III perform national or 
global dioxin halances. An eslimale hy Ihe 
U.S, Environmenlal Proleclion Agency 
(EPA) in a working draft of Ihe dioxin 
real<~eSl<ment document is that annual 
dio"in deposition in Ihe U.S. is Oetween 
20.0()() and 50.oon grams of IllIemulional 
Toxic Equivalenls IITEQ) per year.' (See 
accompanying h<,x for infbrmntion ahoUI 
dioxin cOlnpounds .. lnd their tnxic equiva­
lency). The EPA also estimale~ ,,"nulil 
erni'ision of dioxin is 14.()()() grams ITEQ 
r>e r yellr. Tntal :,"nual deposilion is higher 
Ihan annual erni",,;uns due to Ihe mo\'e­
rnent of dioxin generaled and deposiled in 
previous po:rinds. Olher eslimales of diux­
in emissions in Ihe U.S. range frmn L200 
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(09.900 grams/year.' 
To have a consislent ha~;s fur c()l11pari­

snn. we a~sulned Ihal weI and l"'Y. panic­
ulate and gaseous depnsilion ill Ihe cI'1lti­
nental U.S. i~ 9.2 nanogr:oms (Ilg) 'pCI' 
square meter per year I'or IIrttan areas (2 
percenl of tolal area) and 4A nl!! per 
.;quare meIer/year I'ur rural area, (91( per­
celli of lolal urea). This leads 10 an annuLI I 
"ver'age dep""iliun eslilll:ote of 11,()()1) 

glye.lr-near Ihe mid-point (1(' EPA'~ esti­
male.' A~ yet unpuhlishcd data indkales 
thaI urban deposition rute_~ may he cl<her 
In 61 ns/m' per year and rural dep<1~ition 
5.3 nglm' per ye"r. If these dala 'In: cor­
rect. annU<11 deposilion i.~ cl" .. er tn 44.000 
glyear-Ihe upper end of EPA', rangc. 

A comparison of lolal "nnual deposi­
lion to Ihe current knowledge of man's 
produclion (If dinxin ~h(1WS a serious 
imbalance. DeptlSilion of dioxin is 2 10 10 
linle's more Ihan .. denlis'.; can ac\,'ounl ror 
froln ",an"s activit ie-so Perhaps the prot'l­
lem stems from focLls. When ~'oncci n 
"hoUI dioxin firsl emerged in Ihe lal'" 
1960s. scienlists wr"tc Ihal currenl 
knowledge su!!!!es.ed Ih.n hal,,!!enalcd 
organic compounds. like dio",in ... are \'cry 
infrequel'tly f(lund in living. oTgani"'111s 
with the consequenl conclusion dnl' ... n 
thut dioxins Ilre "II man-made.' Whal w"" 
Ihousht to l-.e an undeniahle faCI 25 year .. 
ago is nolhing hUI a myth loday.' 
Scientists now know (hal di",dno; are nal­
lIral producls. environmenlally common 
and pmdllced by many nalUral p'llhways 
in living organisms: lield. bru~h and for· 
est fire!": en7ymalic con\'ersion. etc. In 
"horl. conlrary 10 'nng held oelier. dioxins 
are not solely produced by l11an. 

Where Doe. Dluln (0_ From? 
FiJ:!ure I ,ununali".es the diox.in <:011-

trihufinn of the vurit'lU400 "'ourc:c,", di~cu ....... C't..I 
in Ihe f()lIowing. Thi" ,hould he taken as a 

1-

partial list. sillc~ IHuch 1l10n" \.';.1" Ix· dune 11M 
with the ,I\-"ilahlc dala. alld hec"II'<' ncw 
soun.:f... .. s .If\.- l:on .... t .. lIltly ht.:il1g id\.·nlinL~d, 

-Municipal wa,Il: ~'(1ll1hll""rS 

(M WCs) Illday cnnlrihule ahoUI l.n.IO g IIIiIli 
ITEO/ycar. or .'. I perccnt of II", 101011 
JJ.I)OI) g/year or dioxin" clllille,l a""",,II), 
ill Ihe \l.S. This cOlltrihulioll i, c"I;II'al,<I 
using. .':lVl.'rat:!l'" Ine&'l~lIrcc..l l·nli .... ~ioll:--. lUI" 

,-"Oach Iyp~ of \Va'tc L-nll,hU:o..lion Lll.:ilily.­
the., <.:alcu'.lting. a \.veig.hlcd a\!c .. agL~ '-~llli ... -
sion fa<.:lor. It is illlponaut to lI.'l.- \\:cigIH­

cd avelagc~ hase,' Oil types of radlil;",. 
becallse dioxin is "lIlilted al lIIuch higher. 
rale~ frolll ccrtain lacililies, For ill.'I:tIl~'L'. 
older f.::u:iliti\!s thaI have unly hnl- ... id .... -
ele~'!rOSIalic precipilalor" as pollllt;o" 
"olllrol COIllI)llI""III" ~'onll'ihlllc a hi .. hl)' 
disproportionate .. hare or Ihe 101011 di,:;'ill"· 
emilled hy IIlllllicipal wa"'I~' COlllhll .. lor~. 
Newer Wa"le-I<>-enel'gy (WTE) plallts 
wilh Inure ,ophi!'li..:alcd cOIHhustiun C,.:OIl-­
lrul", anJ "hCSl "lvHilahfc·· air poiluriol18 
conln,1 ICL'hllulogy l.·ulil V~I'y Ill\\' 
.. lInOllnls of dioxin. 

EPA l"lilllaled Ihal Olle<' Ihc 1:11 ,""'11 
GuidclirH."S for "·ash .. ' l.'onlhu ... lo,· ('11'0-. 

I'o"cd i" SCI'I~·mh\.'I· 19')4 arc ill1l'l. . ,ell'­
cd. Intal dioxin cllli ...... ion"'io u.':t he 
redu\.·<.'d hy l)1( [X' 1'\. • ., II !. ' EP/\ ' ... l"1 Ii,I\.' j, 

ha .. cd upon Ihc "gellcy', '9K') MW(" 
inventory-and ignon:s the rcdllL'li"n~ 
frolll implemelltalion "I' Ellli~~itln.o; 

Guidelin~'" issued in 1991. ThL' 1')')/ 
rules. comhincd wilh planl ~'Itlsillgs 
illdu~'cd hy Ihc Suprcme Cnurl', flo", 
<'<lIItrol ruling hueh a .. Colulllous. Ohio).· 
will reduce 101'11 ditlxin l1ux from M WCs 

'n .. holtl 231> g/y\.'ar-he f"re the' 19'J~ 
guideline'" arc rinali,e,1. This "'l'alls 
1\1WC .. cOlllrihulc ;th"ul 0.7 perCe'1I1 ",. 
thL" tola' anl1l1al cfni"iotl,_ \\I'!tell th'-.:' 

1l)t.J ..... g\litk"li,,\.'s ~lrL' finali~,-·d. thl." (.'untri ... 
hlilion "1\'111 MW<·:o-. '''itl he r\!c.ith.:f.."d 1111'­

Iher-oy aholll 75 PL',,:clIl-lo "ho", (lO. 
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arc ncar ground level, g/year. less Ihlln II,;! per­
cellI of Ihe nalionlll allnual 
deposilion, This cornpare~ 
fllvorably 10 Travis & 
Blaylock's eSlimale Ihal 
municipal wasle comhu~­
lo~ cOnlribule less Ihnn I 
percent of today'" daily 
dioxin intake using the 
geometric mean of Ihe 
emissions dllta they re­
viewed.· Our estimate 
uses arithmelic averages 
becau"e thaI represents 
annual emission" rIlIher 
Ihnn a bes, eslimale for a 
single phlnL' 

Other and Natural· 60.9-1. 
-( ·f{'lllalorh.~, ... ·tnil lip to 

M ng 11 EQI Normal L'uhic 
nlete .... ' I-fu'pil.al ""astc ini.:;I1-
crators al,o clnit <.Jtoxin,,-. 
Dal" from four bilich-fed. 
eight semi-conlinuous. and 
cighl conlinuous IIni!s (rang­
illg from small. unconlrolled 
III large unils wilh s"phi.!i­
caled ;tir poHution conlrol 
systems, emil ahOUI 325 
g/year of dioxins. Since mea­
sured hourly emission rate.' 
span almOSI 4.~ orders of 
magnilude. rellrong or 
upgrilding even a small rrac­
linn of these unil, can redllce 
Ihe dioxin conllinuliol1 10 

Jess Ihall 100 ~year. 

PHtickilts and Herb~de •.• 20/. 

Municipal Waste Comuetors - 3.1°/. 

Electrictty r..·n~".'inn . 2~. 

Wood ComboSl1on . 1.3% 

Pulp and Paper· I. I 'Yo 

Medcaf Waste Incinerators· 1·/. 

Cement ProductK>n - 0.""". 

Hazardous Wa~te 'ncineration - 0 3°/. 

-Landfill gases used In 
genenlle powcr exhinil low 
dioxin eluiss;ons ;11 the range 
or O. I ng ITEQ/Normal 
,-~uhic 111ctcr. I" 

-Molor vehicles. cspc­
~·ially cars hurl1il1g leaded 
fuel (110 longer sold in Ihe 
U.s.'. and heavy dUly diesel 

-Chlorinaled ~'~eJ1lical 
rroduclion his,orically 
resulled in Ihe general ion 
of dioxins as uninlended 
trace contamin;mls, Dio­
xin levels range from 
about I part pel' hill ion 
(ppb) up 10 ,::\ paris per 
million (ppm) depending 
nil Ihe chemical and 
proce"" involved. Signi­
ficRnt changes ha\-c heen 
and are being mnde in the 
prnduction of Ihese chem­
ic"ls. Many of Ihe di()~ in 
conlaminnted chell1kals 

F/~(lr(' 1. f'("rC"t'"nt o{ {·.(,tinJ.1tfori ,WIlII,,1 (r)l}(ril){llioll~ i>)' I.JrIf}{I'i .c..()lIr("C'~ to Ifll.II .1I1fJ1I.,J rlH;~­

.~;om ot' ,Ho";,, In ,he U.s. The ~/im,lt(l for motor \-·r/JldN If, "'lfiM em turl \'rilil/r "tlrHcd; 
()(ht"'f' f"Mj.ll~ IJ.I~ on elHis~ions IJef milp drwC'1J 10v.,'('(.( Ih,(' contrIbution (0 J.5 /H'fCI'"t. but 

Irucks emil lip 10 X.4 ng 
ITEQ/mile and averaged 5.4 
ng ITEQ/IlIi1e.'" Since Ihese 

. r;f;~~ 11tt- contrilH.Jtlon o( -(,>ther" ~urc ('5 to 77. q jX'>('C("f1/. 

now contribute oilly 3 per-
cent of theil' previous amounls.' 

-Liquid soap has l>ec.-n identiiled as a 
source of dioxin in sewage ~Iudge. 
Inlerelltingly. en1:ymalic: reaclions and 
ultraviolel lighl convert some of the 
chemicals in ~Iudge into dioxins as well. 
The soil removed dudng washing is 
another conlribulor. Sewage sludge cnn­
lains belween ~()-60 ng ITEQ per kilo­
gram (kg) of dry "olids.' 

-Sinlering planls Ihal produce iron 
pellel" front ore emil hclween 0.75 and 3 
ng ITEQ per nonna' cuhie meter of off­
Jilall. In Europe. Ihey account for about 
I.noo f.l. ITEQ/year.' Comparing Euro­
pean and U.S. sinlel'ing capacilY. Ibis 
source could account for 1.100 glyear in 
lhe U.S. 

-Steel foundries. especially those 
using scrap iron in eleelric arc furnaces. 
have mea~ured dioxin emissions of 0.1-
09 ng iTEQ/normal cubic meter." Higher 
levels have been measured for aluminum 
and copper recycling furnace".: 

-Fo"sil fuel-fired power stalion emis­
sions mnge from >0.0' 10 O. I ng ITEQ 
per normlll cuhic lI1eter.'" '"'' While Ihe 
concentralion is Inw. Ihe vnlumes of gas 

involved make Ihi .. a pOlenlially m,ljor 
source. Recent le.'ling or ha1:ardous wasle 
incinerators burning only commercial 
lighl oil (e.g .• no hazardous waste' 
demOnstrale the potential for dimdn emis­
",ion", from oil fired power slat ions as well 
as coal fired units." 

-Fuel burning processes. such as 
wood burning fireplaces. ,toves and 
power planls produce" range of emis­
sions between 0.005 "nd 4 ng ITEQ per 
normal cllhic meier. Power planls with 
state-of· the-art air pollution conlrols are 
near the low end of Ihe range: fireplaces 
and wood stove" al Ihe upper end, 
Chnrcoal grills emit 0.028 ng 
ITEQ/Nonnal cubic meter." 

Residential heating "'y~lems also can 
be significant sources of dioxin. Gus tired 
heaters emit belween 0.000 I and 0.003 
ng/dry standard cubic meIer (dscm): oil 
fired unils between 0.00039 and 0.00041 
ng/dscm; wood .. Iove~ bel ween O'()()R and 
0.0 I ti ng/dscm: nrc places between 
O.O()()6 and 0.3 ng/dscm when hurning 
wood and helween O. I and 2.R ng/dscl11 
when lra!<'h i~ thrown in. ' .. These eI11i~ ... i()ns 
should be of panicular concern. since Ihey 

upgrades 

are ground level emissions. 
dioxin level, near long 

may be panicularly elevaled by 
this source. 

-Composl conlains dioxins. Mixed 
wasle compost conlains 16 10 60 ng 
ITEQ/kg-dry solids. WeI waslc and green 
yard W"sIC composl display :1 10 19 ng. 
ITEQ/kg-dry solids." Recent research 
poinls tlul Ihal dioxins lIIay he formed in 
Ihe composling process."" This rein­
forces Ihal some level of dioxin conlrihu­
lion is mude hy nalural dccomposilion of 
organic I11Hl1er in luwns. fields and 
fOI·esls. This is consistenl with research 
conducled since Ihe l11id-19ROs showing 
dioxins Hnd nthC'.- chlorinated nrgt,ni,-="s nrC' 
produced by a wide runl!-e nf lerreslrial 
and ocean drganisms Dnd planl ... • While il 
is possihle Ihal the uhserved two- to len­
fold increase in dioxins during COmpOS!­
ing is due 10 almospheric absorplion. con­
sislently finding an increase. wilh or 
Wilhoul aeralion of composl. indicales 
that formal ion may he Ilccuring." 

-Pulp and paper mills release dioxins 
tn Ihe air and waler in the range of ~4 10 

3(,0 g ITEQ/year.'" Muny mills have 
itnplelllentecJ pr()l.·e ... ~ changes to Illilli­
lIIize Ihe use of chlol·ine. The aclions sig-

lo:1tnyjFebruary 1195 SOUl WASn T£otItOl.OGIES 37 
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TESTIMONY PRESENTED TO ('LL i:J. S -

THE MONTANA STATE SENATE ~1--
COMMITTEE ON NATURAL RESOURCES 

BY DON RYAN 
JANUARY 30, 1995 

My name is Don Ryan and I'm the Environmental Superintendent for Columbia Falls Aluminum 
Company. I am asking that SB 199 be voted down in committee. I believe there are better ways 
of accomplishing what the supporters of the bill want while striking a balance which doesn't 
create an impossible climate for Montana industry in dealing with waste generation. 

Columbia Falls Aluminum Company, CFAC, generates a hazardous waste called spent potliner, 
SPL. Under full production we produce about 4500 tons of this material per year. This waste is 
about 40% carbon and 60% inorganic which are relatively nontoxic. It is a listed hazardous waste 
because of small amounts of Cyanide which can leach into ground water if the material is 
improperly handled. 

The SPL has a fuel value of 6000 .. 8000 Btu per pound if incinerated. This is 70% .. 80% of the Btu 
content of Coal strip coal. 

There are presently no permitted fuel recovery facilities which can take SPL. The material is sent 
to Oregon for disposal in a pennitted landfill site. That is 4500 tons of 6000 .. 8000 Btu material 
. being buried rather than utilized for it fuel value. 

The present cost to CFAC to dispose of this material is approximately $700,000 per year. In 
early 1996 the EPA will ban land filling of SPL unless it is pretreated to remove the Cyanide. The 
one process presently available under the land-ban has to add one Vz pounds of clay to one pound 
of SPL which is then roasted. This results in 2.5 pounds of treated material, which must be land 
filled, for every pound of SPL treated. We are figuratively and literally losing ground. The cost 
to CFAC for this disposal will be $2.25 million per year. 

SB 199 is an ostrich approach to the hazardous waste disposal problem. It assumes that passage 
of the bill will solve our waste problem by effectively legislating that hazardous wastes are 
shipped to another state. It also eliminates any beneficial reclamation of in--state generated wastes 
as a fuel source. The 19931egislature set up a Hazardous Waste Management Working Group 
under the EQC to provide the 1995 legislature with a better basis for dealing with this problem. 
Very little consensus was reached because of the diametrically opposed views of the group 
members. Rather than maintaining an adversarial position, my recommendation would be to 
determine some point of agreement within the group and work outward. 

Can agreement be reached that some wastes such as SPL can be economically and 
environmentally incinerated for its fuel value? 
Are there other wastes which faU into this category? 

Let's develop a true working coalition to work actively toward mutually.acceptable reclamation 



Box 358 
Columbia Falls, Montana 59912 Local No. 320 

Testimony of Raymond R. Sorenson 
Columbia Falls, Montana 

before the 
Senate Committee on Natural Resources 

SB 1.99 

Jan. 30, 1995 

(406) 892-4209 

~. Chairman and members of the Committee, I am Raymond R. Sorenson, an officer and a 
member oflocal 320, Aluminum, Brick, and Glass International Union. I work at Columbia Falls 
Aluminum Company. 

SB 199 would prevent the cement producers in Montana from burning my company's spent 
potliner. Some people say that this bill is not a 'Job issue." It could be a "job issue," maybe mine 
and other good union jobs. 

As I understand SB 199 it would stop incineration of dangerous wastes by Ash Grove. 

This means that a cost-effective method of disposing of (SPL) spent potliner produced by 
Columbia Falls Aluminum may not be available. 

Many people with genuine concerns support this bill. I would share those concerns ifI didn't 
have faith in the professional staff of the State Department of Health and Environmental Sciences. 

One thing that concerns me is why this bill was introduced in the first place? The citizens of 
Montana employ professional staff at the State Department of Health and Environmental 
Sciences. 

I am grateful that we have such people deciding whether or not to issue a permit to bum 
hazardous waste. 

Also, the Governor appoints competent people to the State Board of Health and Environmental 
Sciences to hear testimony on these issues. 

My Union strongly supported the creation of Montana's permitting process. Why? Because we, 
as workers, are concerned about our safety and the safety of people in our communities. We 
want to be sure that there is a good process in place so that this pollution will not threaten our 
lives. ' 



,,' " ",.' 

January 30, 

Jerry Noble, Chairman Environmental Quality Council 

I am Jerry Noble, I operate tire dealerships located 
in Great Falls; Bozeman, Havre and Cut Bank. Also, 
Chairman of EQC and Harzard Waste Subcommittee. 

It is obvious to rt'10 afte" two year;; of st;.uoy on Haza~a 
Waste, that MOI"l.tana needs to have in-state capa.city. 

The House and Senate and Governor lust gave big approval 
to help Microo. You may want to iny'Uire if they 
~roduce hazard:~aste. If so, and you pass this bill, 
all your efforts could be for naught. 

I would chal1~1ge all committee members to go out to 
Ashgrove and review this process first hand before making 
a r;ash decisioIl. 

:( reconunend. a DO NCfl' PASS decision on SB199. 
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BERKELEY PIT FACTS AND STATISTICS 

Prepared by 
Fritz Daily 

January 23, 1994 

1. Pumping "411 nuperuktl at Butte's KeUey Mine on April 24, 1982 

2. Water in the 'Butte mines has risen over 2m/eel since pumping was 
suspended. 

3. Water in the Berkeley Pit is currently at a depth of 827/eet 
. . 

4. The volume of water in the Berkeley Pit is approximately 25 billiDa gtJllou 

5. Water in the Berkeley PiJ fills at a rate of 5 to 7.5 _llioll ~1Ilknu per tliq. 

6. Water in the Berkeley Pit rose 34S/eet in 1989, 33.2fod iIIIJ90, 32.8/eel ill 
1991 - (as monitored through the KeUey Mine), 25.2/ut ill 1tJ2, 25.97 feetia 
1993, IIIUl 26.86 fut ill 1994. 

7. EPA documents indicDte the water is within 1.2f leet o/eo'ldtldillg 1M 
1IllDYiu.m on the east waU of the Berkeley Pit. 

8. There are over 3,500 -.lies 0/ IIIiae lJUIuls underneath Butte. 

9. Silver Bow Creek is the headwaters for 1M Columbia Ri-ver Btui& .. 

10. The Bu.tte mine flooding :is thel«rgut 1IIiu./fD«lblg that has ever taken place 
iII~w~ . 

11. The SUver Bow Creek Superfund site is the lIzrgut ill 1M Uaite4 SttItes. 

12. Silnr BBw Creel is a gaining Btream and wjU eventuaUy be contaminated by 
this water. 



13. 

14. 

15. 

16. 

17. 

" ,/ 
"'··E <.3 tJ -9 'I !, ,I I _, '1~ 

Temperature in Butte in 1989 was recorded at a miI!~ tIP.. degree FahrtlheiL 
However, the water in the Berkeley Pit did 1UJI freeze. 

Water in the Berkeley Pit, as ·monitored through the Kelley Mine rose 33.2 
fut in 1990. Water in the Anselmo Mi1Je rose 31.5 feeL Water in the 
Belmont Mille rose 33.8 feet Water in the Stewart MiJu rose 33.3 feet 
Water in the Grtulite Miu rose 34.1 fuL Obviously, all of the mines and th'e 
Berkeley Pit in the East Camp are hydrologically connected. 

Montana Bureau of Mines documents indicate that water in the bedrock 
lUfUifer adjacent to the pit is rising at approximately the same rate as the 
wahr in the pit. 

The Berkeley Pit lies atop the Continental Fault. According to recent arricles 
in Montana Standard and the Montana Ma~azine. the potential for a serious 
earthquake in southwestern Montaana is inevitable. 

It was originally projected that the pit would fill to capacity and overtop in 24 
yellTS. Projections now vary as to when this will occur. However, as recently 
as December, 1989, Montana Resources, the current owner of the mine, 
documented the original projection was close to schedule. 
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COlnparative Maricet Analysis 
SOLD PROPERTIES 

, 
Prepared for: 
John & Debbie 'Murray 

MCR Saddle Mountain 

Montana City, MT 59634 

SUBJECT 

t-.1CR Saddle Mounta 

Proximity Saddle Mountain 

Date Sold 

Sales Price 
-
Sq. Footage Approx. 4,700 

-
Style of Home Two Story Ranch 

Effective Age Newer construction 

Condition Very Good 

# of Bedrooms Six 

# of Baths 2 3/4 

Garage Three Car 

Landscaping Mature 

Heating Gas Hot Water 

# of Acres 23.S 

Basement Full, Finished 

Outbuildings Yes 

Sprinkler System Yes 

Prepared by: 
Donnie & Dennis Crawford, GRI, CRS 

RE/MAX of Helena 

1417 tl2 11th Avenue 

lIelena, MT 59601 

COMP #1 COMP#2 COMP#3 

Tea Road McClellan Creek Rimini Road 

North Hills McClellan Creek Rimini Area 

8/15194 10/14/94 9115194 

$305,000 $270,000 $248,500 

Approx. 3,800 Approx. 4,000 Approx.4,424 

Contemporary Log Home Contemporary 

Unknown 1983 1976 

Very Good Good Good 

Four Three Four 

2 112 2 1/2 Four 

Double Car Three Car + Three Car + 
Mature Natural Natural 

Gas, Propane, Wood Propane Forced Air Propane Forced Air 

40 10 40 

Slab Full, Finished Full, Finished 

None Yes Yes 

None None None 

Marketing Pluses: Natural gas heat, custom built hOllie, horse barn with 100, tac room with workshop, covered 
shclter for equipment, riding arena, paved road up to drivcway, heated 3 car garage, 



DATE t1Y. / - ~ - f? $ I 

SENATE COMMITTEE ON ~~t2. -
BILLS BEING HEARD TODAY: . _-----:'>_-sL ....... E3....L-1-I--Lq----J9<---_____ _ 

< • > PLEASE PRINT < • > 
Check One 

Name Representing II ~~~ IE] o.~. 

f'O(/L C~,.,. ~ 

58 rr· / 

----1--. 
/ I ( ( 

I~~~~~--~------T_------------_T----~--~--,. 
I ( /'( 

VISITOR REGISTER 

PLEASE LEAVE PREPARED STATEMENT WITH COMMITTEE SECRETARY 
III 



DATE tJ/- 3() ~qS-

SENATE COMMITTEE ON }11,1o"" ~cce£ 
BILLS BEING HEARD TODAY: 5 f3 I 0; CJ 

< • > PLEASE PRINT < • > 

Name Representing 

.fL.,-

II 

I{ 

rf ~ 

l ( L----

If ~. 

VISITOR REGISTER 

PLEASE LEAVE PREPARED STATEMENT WITH COMMITTEE SECRETARY 



DATE __ ~/_-_~~O_-_~~J_5 ________ _ :3 

SENATE COMMITTEE ON IV /fief f? rft- R ;;;:SoC18 (~~ 

BILLS BEING HEARD TODAY: S1§ / 9 f 

< • > PLEASE PRINT < • > 
Check One 

Name Representing II ~~~ 10 o,~, 

VISITOR REGISTER 

PLEASE LEAVE PREPARED STATEMENT WITH COMMITTEE SECRETARY 



DATE /- ~o -9'5 

SENATECOMMITTEEON ;V/-1Zr18/fL-- IYESou/rCEs 

BILLS BEING HEARD TODAY: _-"'S"""'-,--'-l=--}--"-1-L-9--+-1 _____ _ 

< • > PLEASE PRINT < • > 
Check One 

Name Representing IWoo 

'PTA 

I (rJc, II ( 

VISITOR REGISTER 

PLEASE LEAVE PREPARED STATEMENT WITH COMMITTEE SECRETARY 



DATE /'- c30 -9'~ 

SENATE COMMITTEE ON//ldz«1PB L- ;)-} 50tl (((I.E ~ 

BILLS BEING HEARD TODAY: -_-5~A....Og,-----,I_9"--f-9-_____ _ 

< • > 

Name 

PLEASE PRINT 

Representing 

\ ' I, 

-n::;1'1~ 'S 
, '\). ~ ~c. 

VISITOR REGISTER 

\., 

< • > 
Check One 

I[;]DE 
I I 

PLEASE LEAVE PREPARED STATEMENT WITH COMMITTEE SECRETARl 
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