
MINUTES OF THE MEETING 
NATURAL RESOURCES COMMITTEE 

HOUSE OF REPRESENTATIVE 
50TH LEGISLATIVE SESSION 

February 4, 1987 

The meeting of the Natural Resources Committee was called to 
order by Chairman Tom Jones on February 4, 1987, at 1:00 
p.m. in the SRS Auditorium. 

ROLL CALL: All committee members were present with the 
exception of Reps. Grady, Kadas and Harp who were excused. 

HOUSE BILL NO. 534: Rep. Tom Hannah, District #86, sponsor, 
stated HB 534 pertains to ambient air standards as it 
relates to sulfur dioxide, and primarily, as it related to 
the Yellowstone River Valley and the industries that are 
there. This is important, stating the substance of the bill 
is found on Page 1, liens 23-24, and Page 2, line 1. The 
effect of these changes are simply to take the current air 
quali ty standards for sulfur dioxide, at the state level, 
and raise them to the existing federal level in two areas; 
the annual and the 24-hour. It effects sulfur dioxide only, 
not particulate or any other chemicals that might be in the 
air. It effects simply, sulfur dioxide, and because of 
that, it primarily effects Billings. In fact, this bill 
regards only one community in this state that has an indus­
try base, as Billings does. Billings is the only community 
in this state that has any pressure on whether or not it 
ought to be within the state or federal standards for sulfur 
dioxide emissions. This bill effects one community, namely, 
Billings. There are new plant standards, and if another 
communi ty tried to develop an industrial base the size of 
Billings, the new plants would be manufactured and put 
together is such a way that sulfur dioxide and other emis­
sions would be much less than they are now. The net effect 
of this bill is to simply maintain the status quo. Current­
ly, Billings is operating at the federal level through on 
ongoing allowance from the State Board of Health which is 
allowing industry to work and emit under the federal stan­
dards. We are not asking to allow industry to put more 
sulfur dioxide in the air, but simply to maintain the status 
quo. This bill will do that; however, one of the most 
important points of the bill has been industries' agreement 
to reduce emissions during air inversion standards. The 
majority, if not all, of the 24-hour violations for sulfur 
dioxide occur during the time when we get an inversion. 
This inversion traps smoke, particulate and dust from 
automobiles and, of course, sulfur dioxide. Usually, this 
occurs half a dozen times a year, which many people say is 
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the main problem for respiratory disease aggravated by 
sulfur dioxide. We are working toward an agreement. In 
fact, Exxon has already reduced, through some technological 
means, their sulfur output by 15%, with Conoco moving in the 
same direction. The oil refineries have agreed to try and 
moni tor this; to reduce during air inversion periods by 
going to a natural gas burn, which results in a reduction 
anywhere from 10% to 40%, depending on the crude being 
burned. Montana Power has agreed to cut down on the amount 
of electricity produced out of the Corette Plant. It is 
significant that we are heading in the direction for cleaner 
air for Billings. This bill points out two important 
aspects: taking the pressure off those industries which 
allows them to operate, and sets the stage for some coopera­
tion and agreement with the Board of Health in resolving the 
24-hour standard violations. 

PROPONENTS: Rep. Bruce Simon s ta ted, for the record, he 
does support this measure. 

Rep. Jack Ramirez stated these industries have been corporate 
ci tizens in the City of Billings and Yellowstone County. 
The reason his family is in Montana, is because of the 
refinery. His father became an accountant for, what was 
then, Carter Oil Company, and did the auditing for oil 
distribution made to the bulk plants from the refinery. For 
those years, that refinery had been an integral part of our 
community and continues to be a good corporate citizen by 
its voluntary efforts in trying to reduce the 802 emissions. 
It must be taken into account the social good that has come 
from educating families and children, providing homes and 
many jobs for our community. We want to preserve it, 
because, it is not only our past, but our future. The 
Corette Plant, which is extremely important to our future 
and the MHO project, depends on the existence of that plant 
and is important to our community and the State of Montana. 
He urged the committee to be flexible in seeing these 

. industries through this time of their needs. 

Henry Hubble, Refinery Manager, Exxon, distributed testimony 
(Exhibit 1). He stated the EPA standards proposed in this 
bill are health based standards, designed to protect the 
health of the most sensitive members of society with an 
adequate margin of safety, protecting agriculture, visibili­
ty and anesthetics. The Billings area does not exceed any 
federal air quality standards, and there are no other areas 
in Montana which come close to violation of the State S02 
standards. Most importantly, S02 air quality measurements 
in Billings continue to show a steady downward trend due to 
voluntary industry efforts. This table, which was compiled 
from EPA data, shows that average S02 measurements in 
Billings have decreased from .026 to .022. Exxon, in the 



Natural Resources Committee 
February 4, 1987 
Page 3 

last decade, has spent millions of dollars in energy conser­
vation and emissions reduction equipment to improve air 
quality. In conclusion, we have tried to work through the 
administrative process in good faith. We have been willing 
to make reductions, but at the same time, have asked the 
Board of Health to consider the negative economic costs 
associated with achieving the existing state standards. The 
Board has not indicated a willingness to re-evaluate and/or 
change the state standard. We feel continuing through the 
administrative process is costly to industry and the state; 
however, the legislature is in the best position to assess 
state economic impacts. Passage of this legislation will 
allow for the protection of human health and air quality, 
which will help Montana industries remain competitive. 

Jim Scott, Billings Chamber of Commerce, distributed testi­
mony (Exhibit 2). It is appropriate the Chamber can testify 
on HB 534, which effects both profitability of existing 
industry and quality environment. There are two very 
important issues in the question of S02 levels in the 
Yellowstone Valley. The first is standards of acceptable 
levels of S02. The Chamber believes the federal standards 
are appropriate, given current health information and 
current economic conditions in our community. Having more 
stringent state standards seems counterproductive. Compli­
ance will become more expensive for the industries involved 
and will put numerous jobs at risk. Secondly, while air 
quality is made up of numerous components, we are concerned 
with S02 levels. The fact that S02 levels are high relative 
to other cities, which studies have shown, is a negative for 
Billings in attracting new industry and a weakness we must 
address. Progress is being made to address the problem that 
exists and needs to continue through a cooperative and good 
faith effort of the industries, the Department of Health and 
the community. 

Bob Holtsmith, Manager, Conoco, distributed testimony 
(Exhibi t 3). He stated Conoco applauds the action of the 
Legislature to consider eliminating more stringent state 
sulfur dioxide emission standards and implement the federal 
Nation Ambient Air Quality for several reasons. We feel the 
national standards have been established after rigorous 
review to protect even the most sensitive members of the 
community. Their federal standards are sUbjected to scien­
tific and public review. Also, special scrutiny by an 
independent national board of leading health scientists, 
known as the Clean Air Scientific Advisory Committee. The 
federal standards are under periodic, legally required 
review. The current review has produced little data to 
indicate the 24-hour, or the annual average, should be 
stringent. State industries could better utilize their 
resources to remain competitive. The refining industries in 



Natural Resources Committee 
February 4, 1987 
Page 4 

the Yellowstone Valley not only compete with each other, but 
with other refineries as well. These refineries have only 
to achieve the federal ambient air quality standards. 
Emission controls for improving air quality are expensive; 
however, Conoco is willing to spend its fair share to 
prevent any endangerment to human health or the environment. 
In this case, however, we do not believe any such endanger­
ment exists. Despite our beliefs, the present air quality 
standards are not reasonable. Conoco has consistently 
offered to reduce its sulfur dioxide emissions by some 15%. 
Conoco will continue to cooperate with the state to decrease 
emissions, even if the state standards are changed to the 
federal level. 

Louis Day, Refinery Manager, CENEX, distributed testimony 
(Exhibit 4). In accordance with a 1977 stipulation between 
the Air Quality Bureau and the Billings area industry, CENEX 
invested millions in a sulfur dioxide emission reduction 
program to achieve a 15% reduction in plant sulfur dioxide 
emissions. This investment program, completed in 1979, 
showed an 80% drop in the ambient sulfur dioxide concentra­
tion in Laurel. There are, presently, rules before the 
Board of Health, which will require additional emission 
reductions of up to 45%. These rules, if implemented, will 
require the immediate commitment to an investment exceeding 
$70,000,000. Any additional regulation will affect the 
economic viability of our operation. CENEX will reduce the 
sulfur dioxide emissions from the refinery for short time 
periods, by 10% to 20%, if necessary, to comply with the 
federal 24-hour standard. Such a program can be implemented 
without the major economic impact of the proposed rules but 
would require the revision of the present Montana ambient 
standards. 

Carlton Grimm, Director, Generation System Development for 
Montana Power, distributed testimony (Exhibit 5). We 
support adoption of the federal annual 24-hour ambient 
standards. Our position is we would offer voluntary inter­
mittent emission reductions at the J.E. Corette Plant. 
Along with this, would be the sue of a continuous monitor 
which acquires the emissions from our plant. Also, the 
partic ipa tion in ambient monitoring with other industr ies, 
the Department of Health and the Board of Health. At this 
time, Mr. Grimm summarized background information contained 
in his testimony. He stated, they felt the federal stan­
dards should be adopted and are prepared to comply with 
intermittent emission reductions at the Corette Plant. We 
believe this approach protects the health of the people in 
Billings and will allow existing industry to continue 
operations which provide margins below the federal standards 
and the opportunity for some economic growth in the area. 
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Ken Williams, representing Western Energy, distributed 
testimony (Exhibit 6). Western Energy is concerned that 
failure to adopt the changes contemplated by HB 534 may 
cause the loss of coal sales. A fuel switch to Wyoming Coal 
would have serious economic consequences on Montana by the 
total loss of coal severance tax revenues, coal gross 
proceed ~xes, as well as other taxes. However, the human 
tragedy is greater with loss of direct and indirect mining 
jobs that would weaken the economic vitality of Montana. 
Mr. Williams then summarized testimony regarding employment 
figures. From those figures, one sees the economic impacts 
of the coal switch significant to the State of Montana, 
which goes beyond the totals of coal taxes, jobs, and direct 
expenditures. The impacts would reach into and effect all 
sections of Montana's economy. 

John Gibson, Division Manager, Montana Dakota Utilities, 
commended Rep. Hannah for initiating a bill, in attempt to 
come up with legislation that is not so stringent that it 
runs industry out of the state, yet affords clean air to 
those living in the industry area. Those industries are 
providing good paying jobs and tax base that Montana needs 
so badly. The current Montana standards threaten the future 
of these industries. He believed that emissions occur only 
a few days each year, when atmospheric conditions are heavy. 
It seems we would hear very little concern about air quality 
in Billings if those few days were eliminated. From previ­
ous testimony, one of the solutions to help reduce air 
emissions on those days is by the use of clean burning 
natural gas. MDU is a natural gas distributor in the 
Billings area and several other towns in Eastern Montana. 
MDU has an abundance of natural gas available, and pledge 
their cooperation to serve those customers on days when they 
might be having air quality problems. He believed there are 
alternatives to imposing standards so strict that it forces 
industry to close its doors. 

~like Micone, Executive Director, Western Environmental Trade 
Association, stated WETA believes industry has been making 
great strides in Billings and are committed to further 
reductions of S02 emissions. The record indicates industry 
has worked with the department for a number of years in an 
effort to reduce the emissions in Billings. In looking at 
the department's testimony presented in June, they stated it 
would only be fair to allow the administrative process to 
come to a decision regarding emission reduction, before 
taking any legislative action. They have stated there is no 
action pending before the board, which in any quanti tive 
way, dictates· action by the Legislature. They believe 
administrative processes could continue and it is time for 
this Legislature to take some action to allow their stan­
dards to comply with national standards. Montana, legally, 
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must discontinue the sending of signals to our neighbors 
out-of-state, that Montana is an anti-business state. 

Dan Farmer, Billings Chamber of Commerce, distributed 
testimony (Exhibit 7). Mr. Farmer, a chemical engineer, 
stated from an engineering stand-point, the information 
given of the present Montana standard, is inadequate to 
support, with any degree of accuracy, in two ways. First, 
no model has been developed to accurately determine the 
source and amount of S02 emissions and the probable effect 
of a reduction at any of the six emitting companies. 
Reliable data is essential to an accurate decision. Second­
ly, no health data has been presented to justify Montana's 
lower S02 level. Federal studies are, by all accounts, 
considered to be accurate and have an adequate margin of 
safety. There is no known health reason to justify Mon­
tana's lower S02 Ambient Air Standard. If no benefit is 
shown, how can we justifiably force businesses to spend 
millions to reduce. 

At this time, Rep. Hannah asked those in support to simply 
state their names. 

Terry Carmody, representing Montana Farmer's Union: Jo 
Brunner representing Montana Cattle Feeders Association: 
Stuart Daggett representing Montana Chamber of Commerce; 
Carol Mosier representing Montana Stockgrower's and Montana 
Cattlemen. 

OPPONENTS: Rep. Joan Miles stated she is testifying because 
she has an alternative proposal in the works and wanted to 
stress a few points because reference will be heard to at 
least some of the ideas that will be talked about. She had 
hoped this would be in bill form by now; however, it was 
clear, she would not be able to delay this hearing. She 
emphasized, if she lived in Billings and was facing this 
situation, particularly if her livelihood depended on this, 
she would be in the audience also. She felt it is a big 
problem that must be addressed. However, HB 534 as written 
now, is not the way to do it. This is not the same bill 
that was before them in June when they heard the only 
standard the people wanted changed was the annual standard. 
They heard in committee and on the House floor, the sponsor 
was concerned about the short term standards, but had no 
intention of changing short term standards. Rep. Miles did 
not understand why, suddenly, they need to change both long 
and short term standards. She stated it was not appropriate 
to disregard the standards that were defended as being 
necessary for public health six months ago. Those were 
defended as being important for the protection of the health 
of the people in Billings and now, in essence, they must 
disregard and change the standard. She understood, after 
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listening to the proposals, industries' concern about going 
through an administrative process without knowing what the 
outcome was going to be. The proposal she was putting 
together, hopefully, addresses all the things being looked 
at. They have heard a lot about the willingness of industry 
to look at intermittent controls and to cut back on produc­
tion during inversion periods. Her proposal addressed 
continuing administrative process with very clear directives 
from the Legislature, not considering scrubbers and continu­
ous monitoring devices acceptable in this situation. Any 
agreement drawn up, should be the short-term intermittent 
voluntary type cutbacks, and will be put in writing, to make 
sure that they do in fact, get it. It also states nothing 
will be done regarding enforcement of industries' to change 
the process, until at least June of 1988. This gave a year 
and a half to arrange some kind of administrative agreement 
by October, 1987, which would be implemented in June, 1988. 
This gave them needed time, before they had to start doing 
anything regarding intermittent cutbacks or slowing emis­
sions down during inversions. The industries are frustrated 
because there has been a real reluctance to look at stan­
dards again, and it would direct the department and Board of 
Health to go through this processing and start looking at 
those standards in light of all the new data and changes the 
EPA is expected to make. Personally, she felt at that 
point, enough new information was coming about and enough 
concern had been expressed, that they should direct the 
Board of Health to do this. They must consider what was 
going on in Billings, regarding jobs, social good, the past 
and the future. They need to consider alternative proposals 
before they jump in and change standards they knew nothing 
about. 

Ed Zaidlicz, member of Montana Health Board, Billings, 
distributed testimony (Exhibit 8). He stated for six years, 
the Board has patiently waited for the professional staff of 
the Department of Health and Environmental Science plus the 
six contributing companies to reach some reasonable and 
equitable solution to this growing problem. He must rise to 
the defense of the Air Quality Bureau's interminable effort 
to bring about some progress. Based on the record, they are 
professionally competent and fully committed to serving the 
public under the state and federal law. NOw, at the peak of 
deliberations, to reduce this complex issue to a simple face 
off of job versus "bureaucratic standards" may prove to be a 
serious mistake. To simply "legalize" the status quo by 
discarding the state standard and relying on the lenient 
federal, ignores a host of surfacing concern. By EPA 
evaluations, covering 70 major cities over four years, 
Billings has received national recognition of having the 
dirtiest (502) pollution of any city but Pittsburgh. We are 
now the "Pittsburgh of the West". The trend for Pittsburgh 
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is improving, and unless we take concise action, we shortly 
will be the "Pittsburgh of America". Rep. Hannah's efforts 
to relax the S02 standard, by relying on the federal, is to 
safeguard jobs and tax base while ensuring adequate health 
safeguards. Considerable concern exists that those objec­
tives can be reached. Our recent economic downturn has 
stimulated creditable and creative efforts, at local and 
state levels, to improve our economic opportunities for new 
business, existing operations, and to fully capitalize on 
the generally recognized potential of fully exploiting 
tourism. To lock the current air quality into a "status 
quo" posture would prove hard to rationalize in light of 
those efforts. Mr. Zaidlicz encouraged the concerned public 
and legislators to allow the administrative process to 
continue to completion and not be stampeded into an ill-ad­
vised irreversible action. Threats of plant closures should 
not interfere with the public's right to be fully informed 
and involved. 

Hal Robbins, representing the Department of Health Air 
Quality Bureau, distributed testimony (Exhibit 9). He 
stated the department had several concerns about the bill. 
The first being, status quo, which they feel are not good 
enough. We are in the middle of administrative process and 
would like that to continue to work the problem out. In 
light of those kinds of things, they asked that HB 534 do 
not pass. Specifically, in regard to the status quo ques­
tions and the standards. There have been many health 
studies done and information compiled on sulfur dioxide 
emissions and their effects. Epidemiological studies show 
health risks occurred in the range of .03 to .06 on an 
annual average. At those levels, existed increased mortali­
ty rates for people having respiratory diseases, and in­
creased disease symptoms themselves. As far as short term 
standards are concerned, clinical evidence showed effects in 
the .08 to .11 ppm range with the standard set a .10. 
Evidence showed decreases in various lung functions, espe­
cially in children, worsening health threats among the 
sensitive population, which included asthmatics or asthmatic 
problems, people with chronic destructive pulmonary diseas­
es, and people with allergy type reactions. That group 
accounted for approximately 10% to 20% of the population. A 
study was done in the Billings area, which looked at air 
pollution effects on the population of the state, which was 
called the Montana Air Pollution Study and was funded by the 
1977 and 1079 Legislatures. His testimony did present some 
results of that study. 

Scott Frasier, Chairman of the Yellowstone Valley Citizens 
Council, distributed testimony (Exhibit 10). He stated much 
has been said about the economics of this issue. Unfortu­
nately, the focus had been misdirected. The economic scope 
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was greater than the limited business interests of six 
Billings industries. Considerations must take into account 
the total business climate of Billings, as well as the 
entire state of Montana. It is important to note that only 
Yellowstone County is, and has been, unable or unwilling to 
meet the state standards for sulfur dioxide. This bill 
would ease the air quality standards for all of Montana 
allowing previously compliant industries to emit 50% more 
so 2. Are we to place the entire state's air quality in 
jeopardy to accommodate the motives of a few industries in 
Billings. Because the Billings area is basically meeting 
the federal standards of 502, this bill would essentially 
legalize the status quo for Billings' air quality. Included 
in the status quo is an air quality ranking for Billings 
second only to Pittsburgh in sulfur dioxide. There would be 
a cap on industrial expansion since the ambient 502 concen­
tration is very near the federal limit. Without emission 
improvements, the refineries would be restricted to operat­
ing at their present output of about 75% capacity. If the 
state standard is kept, and if the administrative process is 
allowed to work through the Board of Health, we are optimis­
tic that an equitable solution is possible. 

Carolyn Hamlim, President, Montana Public Health Associa­
tion, distributed testimony (Exhibit 11). She stated MPHA 
supported the right to breath clean air. Although effects 
of 502 are controversial, a two-year study by Pemberton and 
Goldberg in 1954 showed high sulfur dioxide standards were 
consistently correlated with higher bronchitis death rates 
in 35 county boroughs analyzed. We have the technology to 
remove sulfur compounds from industrial flue gases. The 
U.S., in 1986, spent $32.4 million on research and cleanup 
of environmental and chronic disease through the CDC budget 
alone. Could the state of Montana afford to be so 
hind-sighted. Further, did the state of Montana wish to 
gamble with the health of its citizens. 

Paul Berg, Chairman of the Yellowstone Basin Sierra Club, 
submitted testimony (Exhibit 12). He stated proponents for 
HB 534 have frequently asked those who favor a more strin­
gent state ambient air quality standard to prove the federal 
standard is unhealthy. There have been studies indicating 
sulfur dioxide is harmful in concentrations below .03 ppm. 
Unfortunately, such studies are often inconclusive. Lack of 
undisputed evidence does not lead to the conclusion that .03 
ppm 502 is safe; rather it indicates, in many long-term 
cause and effect toxicity studies, it is very difficult to 
establish conclusions satisfactory to everyone. 

Steve Dogherty, a Great Falls resident, stated in 1981, 
enforceable standards were adopted. However, a republican 
legislature very wisely rejected a notion that a scientific 



Natural Resources Committee 
February 4, 1987 
Page 10 

and health decision should be made in a pressure cooker 
atmosphere. There was ample evidence of that pressure 
cooker atmosphere being placed upon them that day. Often 
times, in leaving a message, today we honor, applaud and 
award commitment, achievement and excellence. Think about 
the message that accompanies HB 534. Did it promote and 
reward aggressive enforcement of the law, or did it promote 
innovative technology. Would it reward creative individuals 
in businesses. Long term, would the message be, "it's okay 
to wait for the political winds to change and hope you can 
change the rules of the game, not in the middle of the game 
but at the end of the game, so you can benefit and others 
may pay". Think about the message that will accompany the 
passage of the bill, and what it means to the future econom­
ic development of Montana to defeat it. 

Earl Thomas, Executive Director, American Lung Association, 
submitted testimony (Exhibit 13). He stated HB 534 weakened 
our clean air standards. The Constitution says the state 
and each person shall maintain and improve a clean and 
healthful environment for Montana for present and future 
generations. HB 534 would not maintain or improve clean 
air, but in fact weaken it. We estimate that 75% of all 
lung disease can be prevented. 

Torian Donohoe, law student, emphasized this bill represents 
the most elementary tenant of history, that history repeats 
itself. In the early days of Montana statehood, the Legis­
lature was held hostage by the copper industry, which 
threatened to shut down, if demands were not met. Today, 
after almost 100 years of statehood, the Legislature is 
again being threatened with reduced coal sales, plant 
closures and lost jobs. Don't allow that standard, which 
was adopted after two years of effort by men and women on 
the Board of Health, with volumes of testimony both by 
industry, health professions, and the citizens of Montana, 
fall victim to economic scare tactics. If you honestly 
believe the changes in the 502 standard are warranted, 
please provide for a study, with the same level of technical 
expertise and careful consideration exercised when the 
standards were initially adopted. The people of Montana 
deserve nothing less. While no one wants to see jobs lost 
in Billings, the answer is interim solutions which address 
those specific problems, not wholesale replacement of the 
state standards, with a lesser federal standard and the 
absence of adequate technical information and careful 
consideration. 

Due to a time shortage, Chairman Jones asked people to state 
their name and position. 
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Rick ~Ieis, representing the Environmental Information Center 
presented testimony in opposition to HB 534. (Exhibit 14). 

Tom Tully, a Billings resident, presented testimony in 
opposition to the bill (Exhibit 15). 

Russ Brown, representing the Northern Plains Resource 
Council, presented summations of both the final ambient air 
quality environmental impact statement, and the second 
addendum on air quality. NPRC opposes HB 534 (Exhibit 16). 

Wendy Alderson, presented testimony on behalf of Grace 
Edwards, Chair/Yellowstone County Commissioners, in opposi­
tion to HB 534. (Exhibit 17). 

Mignon Waterman, on behalf of Montana Association of Church­
es, submitted testimony in opposition to HB 534. (Exhibit 
18) . 

Joan Tool, representing the 
Montana, submitted testimony 
(Exhibit 19). 

League of Women 
in opposition to 

Voters of 
HB 534. 

Roger Young, President, Great Falls Chamber of Commerce, 
submitted testimony in opposition to HB 534. (Exhibit 20). 

Rep. Addy stated the .02 standard has been in place for six 
years, causing no one to shut down and no lost jobs. The 
air quality, while it may not be .02, is better, and wanted 
to know if it will get any better by going to .03. 

Rep. Hannah stated this was the whole intent of the bill, 
which did two things, providing a solution for the board and 
industry. The board kept putting out proposals on 
non-definable standards so no one has been able to put 
together any kind of model establishing where things come 
from and how it should be used. It seems they had reached a 
stale-mate with the department and this bill would generate 
the ki~d of discussion and agreements that were necessary, 
which are represented in the voluntary reductions that are 
already in place by Exxon, with Conoco promising a 15% 
reduction. Thus, the result will end the non-winable debate 
between industry and the department for cleaner air. 

Rep. Addy stated the reason they had received cooperation 
was due to the .02 standard, and asked Rep. Hannah if he 
felt the same amount of cooperation would exist if the 
standard were raised. 

Rep. Hannah stated he thought they would. 
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Rep. Addy stated if the bill passed, the air would not get 
any dirtier; however, if it did not, the air would not get 
any cleaner and he just is not sure what the bill did. 

Rep. Hannah replied they had the commitment from industry to 
clean up the air. In a way, they had not been able to reach 
an agreement with the department, which was during the times 
they had air inversion periods. They had agreed to reduce 
sulfur dioxide emissions, which would go a long way toward 
reducing during those times when the 24-hour violations had 
occurred. 

Rep. Addy asked Rep. Hannah how he felt about a provision in 
the bill that sunsets the legislation at the end of the 
biennium, so the Legislature in 1989 would also have to 
review the problem. 

Rep. Hannah stated they had been reviewing the problem since 
1980, and they could not seem to get any kind of an agree­
ment finally in place by the board and the Department of 
Health and Industry. Rep. Hannah stated he felt they should 
finally end this, and they would get cleaner air and have 
the standards as a result. 

Rep. Addy stated as long as industry knew this legislation 
would come up for review in two years, it should be a factor 
that may persuade them to vigorously pursue reduction 
efforts. If they thought they had won the ballgame, if 
already complying, and need not do anything else to comply 
with the law in the State of Montana, they might just take 
their ball and go home. Why not put a sunset in. 

Rep. Hannah stated the assumption there was that industry, 
will in fact, continue to deal in a dishonest fashion with 
the state of Montana and if we don't leave this hook in 
industry, they will go ahead and increase emissions. 

Rep. Simon stated regarding Rep. Miles' testimony, that he 
had shifted horses, by going from an annual standard to 
include the 14-hour, and he seemed to indicate there was a 
breach of faith on his part, and asked him to elaborate on 
why he did go to that measure. 

Rep. Hannah stated he agreed with Rep. Miles regarding the 
real health effects of the 24-hour standard; however, he had 
the legislative staff from EQC write the Board of Health in 
a letter asking if the Legislature, in its upcoming session, 
were to change the annual standard on sulfur dioxide emis­
sion, what would be the board's response and what would the 
department do to that. He did have the response and would 
distribute (Exhibit 21). They, in effect, stated they felt 
the same standards of enforcement were necessary to bring 
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about compliance in the annual as well as the 24-hour 
standard. To change the annual standard would have been an 
absolute useless task, because the board would have contin­
ued in the same way. He had no choice, but to either 
abandon the bill or address the 24-hour standard. The 
result of that was industries' agreement to voluntarily 
reduce during environmentally difficult times in the valley. 

Rep. Simon asked Hr. Grimm in the levels of S02 they are 
talking about, what color and what odor does sulfur dioxide 
have. 

Mr. Grimm stated it is a colorless, odorless gas at these 
levels. 

Rep. Simon asked Mr. Grimm in regard to his testimony, he 
had stated it would cost MPC $40 million to put scrubbers on 
the Corette Plant in Billings, and wondered how much it 
would cost annually to operate those scrubbers, and also, 
who was going to pay for them. 

Mr. Grimm stated, in their best estimation of the annual 
operating costs of these scrubbers, it would run between 
$2.5 and $3.5 million dollars. As far as who would pay, 
that seemed to be the question. The Department of Health 
assumed that it would be passed on the the rate payers, and 
he stated that is quite presumptious of the Department to 
come forward and state. 

Rep. Raney stated in the June session, Rep. Hannah discussed 
.10 as being the level most important to human health, and 
now it was .14. Somewhere along the line, you had said you 
had done this because industries have agreed to voluntarily 
shut down during emission times like this. Rep. Raney 
wondered if any plan were made to get that into statute or 
wri ting . so we knew they are, in fact, going to do it or 
should they feel they could trust them. 

Rep. Hannah stated he intended to trust them, and felt this 
issue would not go away. If industry were to throw up; 
their hands and say they had what they wanted, another bill 
would probably be in this legislature very quickly, to 
address that particular issue. Rep. Hannah felt industry 
would go ahead and implement what they said they were going 
to do. 

Rep. Meyers stated Missoula had often 
as having problems with their air, 
would have the same force and effect 
in Billings. 

times been referred to 
and wondered if tha t 
on Missoula as it did 
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Rep. Hannah stated the law would be statewide the way it was 
drafted. The key ingredient, regarding the situation in the 
state of sulfur dioxide, was Billings was the only area that 
had anywhere close to the sulfur dioxide emissions as 
opposed to other kinds of emissions. 

Rep. Addy commended Mr. Hubble and Exxon for making the 
effort and going to the trouble and expense to reduce 
emissions 15%. The thing that made it such a frustrating 
issue, is they don't really have any hard data, and it 
seemed they don't have the capability to enforce the stan­
dard that they had on the books presently. In your opinion, 
is it realistic to expect us to be able to develop a work­
able, viable model for that portion of the Yellowstone 
Valley that Billings is in. 

Mr. Hubble stated he was not an expert in model development; 
however, he felt they could make a lot of improvements in 
the model that had been developed. 

Rep. Addy then asked how long would it take and how much 
would it cost. 

Mr. Hubble stated he really didn't know, but in hearing some 
figures, it was about $300,000, which he felt was very well 
spent, when talking about the kinds of investments they were 
going to be required to make. 

Rep. Addy asked Mr. Hubble what was needed to be done to 
clean up Billings' image as the "Pittsburgh of the West". 

Hr. Hubble stated one of the things they must do, was to get 
the facts. They were making comparisons with compliance 
monitors which were set up to measure the absolute highest 
concentrations in Billings and using that to compare against 
a more "urban comparison", that being the only data they had 
available for the Billings area at that time. 

Rep. Addy asked once they got the accurate data, where would 
they go from there. 

Mr. Hubble stated he thought they would find they were again 
in compliance with federal standards, and will still show 
themselves to be out of compliance in specific areas, with 
the state standards. 

Rep. Roth asked Mr. Grimm if the MHD project is implemented 
at the Corette plant, would that reduce the 502 emissions by 
that plant, and if so, by how much. 

Mr. Grimm stated the MHD proposal, of course was in concep­
tual form presently. It was some time off, but the 
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expectation was that it would reduce the emissions somewhat, 
but how much, they did not know. 

Rep. Roth asked if they had an estimate. 

Mr. Grimm stated just in estimating, someplace between 10 
and 20%. 

In closing, Rep. Hannah stated one of the reasons that 
Pittsburgh's air was cleaning up, was they no longer had the 
steel mills. The point simply being, we have a battle we 
are fighting in the Yellowstone Valley and is, a subjective 
battle in many ways. Many of us are worried about preserv­
ing and maintaining industrial base in the only industrial 
city in our state. We are also worried about the impacts of 
the national economy, oil and gas economy, and of our own 
state economy. Many of us are looking at the fact that 
there are jobs, and there is a tax base. We are talking 
about people who actually make a living off of the jobs they 
have, important jobs that are important to the community. 
The question is, is Billings going to be any better off if 
they continue to put the pressure on industries to the point 
where one or two of them would leave. If we do, and that 
were to happen, would we be better off, or would we be 
better off as a state and a community to say, we recognize 
we have a problem, and we have a solution that will work for 
our community, to keep our community running, keep industry 
there, which will result in cleaner air. 

The solution for industry is to voluntarily com?ly.That is a 
creative alternative that has corne out of the legislature, 
not the experts, that would reduce emissions during the 
times that there are air inversion problems. We will go to 
a natural gas burn in our refineries, which would reduce 
anywhere from 10-20%. We will also reduce the kilowatt 
reduction from the Montana Power Plant that will result in 
less coal being burned and less sulfur corning out. We will 
do our part to try and reduce the impacts of sulfur dioxide 
in our valley during these air inversions, because we 
believe these are important businesses for our community. 
The end result is a better cooperation between the depart­
ment and the Board of Health. Secondly, we will have a 
stronger industry in our valley, and moving in the direction 
of having cleaner air. The result of HB 534 will be cleaner 
sulfur dioxide emissions in the Yellowstone Valley, which 
will offer some growth. Finally, hopefully, to send a 
message that vie are trying in Montana and in Billings, to 
clean up our air and say to big business, we'd like to keep 
you here. 

Rep. Hannah urged the committee to pass HB 534. 
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ADJOURNMENT: There being no further business, the meeting 
was adjourned at 2:56 p.m. 
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President-elect 
Billings Chamber of Commerce 
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February 4, 1987 

The Billings Chamber of Commerce is in business to foster a high 

quality overall business climate for the Billings area. We believe that 

the definition of a business climate is multifaceted and complex. It 

certainly includes insuring that local industries can operate profitably 

so that they can grow, add jobs and increase their contribution to our 

economy. It also clearly includes however insuring that Billings has 

a healthy environment consistent with our Big Sky image and perceived 

high quality of life. That also will attract new business investment 

as well as visitors through tourism and convention activity. 

We feel it is appropriate then that the Chamber is here to testify 

on this issue which affects both profitability of existing industry and 

quality environment. 

We believe that there are at least two very important issues in this 

question of S02 levels in the Yellowstone Valley. 

The first is standards of acceptable levels of S02. This is a 

very complex area that is not as objective as any of us would like. 

There are numerous ways to measure S02 levels. Annual averages, 24-

hour levels, 3-hour levels, etc. There are numerous ways to interpret 

the health effect of those measurements. 

The Chamber believes that the federal standards are appropriate 

given current health information and the current economic conditions in 

our community. 

Having more stringent state standards seems counter-productive. 

Compliance will become more expensive for the industries involved and 

puts at risk numerous jobs in our community. 

We understand that the federal standards are being reviewed for 

their appropriateness, and we look forward to analyzing the results 

of that review. 
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There is a second important issue, however. While air quality 

is made up of numerous components -- and we believe that Billings has 

good quality air overall -- we are concerned with our levels of S02' 

The fact that studies have shown that the S02 levels are high relative 

to other cities in the country is a negative for Billings in attracting 

new industry and is a weakness that we need to address. 

I 

i 

i 
I was very encouraged in attending the Department of Health hearings 

January 16th to hear that there is progress being made. Responsible I 
voluntary reductions have been made by the refineries in the Valley. I I lea~ned that when climatic conditions are poor and when S02 levels are 

at their highest levels, a cooperative effort by the industries can 

further drastically reduce S02 emmission and the inherent health risk. 

I learned that the industries are willing to fund the acquisition and 

operation of additional ambient air monitors to get a better and more 

accurate measurement of the condition that exists. I learned that 

through a cooperative and relatively inexpensive effort between the 

industries and the Department, a more accurate model can be developed 

to better determine an accurate picture of how much S02 is emmitted 

and from where. This information has not been agreed upon to date. 

Progress is being made to address the problem that exists. That 

progress needs to continue through a cooperative and good faith effort 

I 

i 

I 
I 
I 

of the industries, the Department of Helath and the community. That 

effort is of high priority. It will influence our ability to develop i 
a M.H.D. project, other projects which desire to add value to our 

energy resources locally or to any other meaningful growth. After we 

adopt the federal standards, that effort must go on. 

I 
J 
I 
I 
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TESTIMONY OF ROBERT HOLTSMITH 
MANAGER, BILLINGS REFINERY, CONOCO INC. 

Sulfur Dioxide Air Quality Standards 
House Bill 534 

State of Montana 
February 4, 1987 

·'AT'·· ,))j <' '/ U c.-":~ .. ,._..!_..: __ 

!:i8.-. .;..i;2 _____ ."-.~ .. -_ 

My name is Robert Holtsmith. I reside &t- 2750 G~y-.l*i-VQ-~ 

in Billings, Montana. I am Manager of the Conoco Billings Refinery. The 

Conoco Refinery has an annual pay roll of $11,500,000 and pays in excess 

of $1,600,000 property tax. \.;re are a major industry in the Yellowstone 

Valley and have a particular interest in the sulfur dioxide issue • 

~\.'l',j.~(, 1,:; ~"" ~ +!.v- ~ \..: ..... "" ... ·,i·. y.:, '~'1 
Conoco favors the action of the legislature toaliminatellthe more 

stringent state sulfur dioxide emission standards and implement the 

federal National Ambient Air Quality Standards for the following reasons. 

1. The National Ambient Air Quality Standards have been established 

after rigorous review to protect even the most sensitive members of 

the community • 

2. The federal standards are subjected to exhaustive scientific and 

public review and to the special scrutiny of an independent national 

board of leading health scientists known as the Clean Air Scientific 

Advisory Committee. 

3. The federal standards are under periodic, legally required, review. 

The current review has produced little data to indicate that the 

24-hour or the annual-average should be more stringent • 
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4. The state industries could better utilize their resources to remain 

competitive and viable. The refining industries in the Yellowstone 

Valley not only compete with each other but they have to compete 

with refineries such as Amoco, Chevron, and Phillips in Utah, and 

Sinclair and Frontier in Wyoming. These refineries only have to 

achieve the federal ambient air quality standards. 

Emission controls for improving air quality are expensive. 

Nevertheless, as a responsible corporate citizen. Conoco is willing to 

spend its fair share to prevent any endangerment to human health or the 

environment. In this case, however, we do not believe that any such 

endangerment exists. We also spend whatever is necessary to comply with 

environmental laws and regulations. However, we try to ensure that such 

laws and regulations are reasonable. That's what we are doing here 

today. 

Despite our belief that tt~~;~:te air quality standards are not 

reasonable, Conoco has consistently offered to reduce its sulfur dioxide 

emissions by some 15% from the 1981-82 baseline study period. We made 

that offer to the Air Quality Bureau in September 1985 and to the Board 

of Health in January 1987 to help resolve the issue. We will make that 

offer to the legislature as well. Conoco will continue to cooperate with 

the state and decrease emissions 15% from the 1981-82 baseline study 
':'" .' 

perioct'it the state standards are changed to the federal standards. We 

would do this to help provide further assurance that the federal 

standards would continue to be met and to provide a margin for some 
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degree of :ndustrial growth. In addition, we would he~-spon&Or-air 
\. \, \.' . I ',-, _. ~"'" . \ .' J j)" '. ,: ~ -: ~ .i.. 

quality monit..ori.ug.-in the. Billings.. area to. ensure continued attainment of 
\. " , .~ ' .. 

the-- federal standard. 

In conclusion, Conoco urges this body to enact legislation mandating 

Montana's air quality standards for sulfur dioxide be made identical to 

the federal National Ambient Air Quality Standard. 

T HAN K YOU 

- 3 -
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CENEX • Post Office Box 909 • Laurel, Montana • 59044-0909 • Phone (406) 252-9326 

Louis J. Day 
Refinery Manager 
Petroleum D,v,s,on 

I am Louis J. Day, Refinery l-lanager at the CENEX Refinery in 

Laurel, Montana. 

I wish to thank you for the opportunity to speak to you 

today and for your concern that has resulted in this hearing. 

In accordance with a 1977 stipulation between the Air 

Quality Bureau and the Billings area industry CENEX invested 

$5,700,000 in a sulfur dioxide emission reduction program to 

achieve a 15% reduction in plant sulfur dioxide emissions. This 

investment program was completed in 1979 and the Air Quality 

Bureau ambient data showed an 80% drop in the ambient sulfur 

dioxide concentration in Laurel. The data showed Laurel to be 

approximately 50% of the present state standards and to have 

sulfur dioxide levels lower than those measured in 1985 in Alaska 

and the Virgin Islands. 

There are presently rules before the Board of Health which 

will require additional emission reductions, up to 45%, at our 

refinery. 

immediate 

$70,000,000. 

These rules, if implemented, will require the 

commitment to an investment which may exceed 

The decision to make this investment must be made 

by CENEX in the face of a company wide loss in 1986 of 
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$12,000,000 and fiscal uncertainty in 1987. Any additional 

regulation Nill affect the economic viability of our operation. 

CENEX will reduce the sulfur dioxide emissions from the 

refinery for short time periods, one or two days, by 10 to 20% if 

necessary to comply with the federal 24 hour standard. Such a 

program can be implemented without the major economic impact of 

the proposed rules but would require the revision of the present 

Montana ambient standards. We support House Bill 534 as a means 

of providing both a sound environment and a sound economy in 

Montana. 

Thank you for your consideration of this matter. 
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HOUSE BILL 534 - BILLINGS 502 STANDARDS 

The Hontana Power Company (MPC) supports adoption of the 

Federal annual and 24-hour ambient sulfur cioxide standards as 

proposed in House Bill 534. These Federal standards are based on 

extensive studies and hearings and are sufficient to protect 

public health and welfare. We have held this conviction since the 

State standard was established in 1980 after a hearing by the 

Board of Health and Environmental Sciences (BHES). In our 

opinion, the stringent State ambient S02 standards are not 

necessary and are based upon an inadequate record. The cost to 

comply with them is exorbitant. Further, there is no health and 

welfare necessity for more stringent standards in the 

Billings-Laurel area. In a September 1986 EPA staff report, after 

reviewing current Federal ambient air S02 standards, the EPA 

concluded "the current [Federal] standards provide substantial '«III 

protection against the effects identified as being associated with 

24-hour and annual exposures." 

MPC proposes and endorses the adoption of the Federal sulfur 

dioxide ambient annual and 24-hour standards. In conjunction with 

adoption of the Federal standard, MPC supports voluntary reduction 

of the emissions from the J.E. Corette plant for certain identi­

fiable weather episodes that cause 24-hour S02 readings above the 

present State ambient standard. These reductions would be 

obtained through intermittent control of the plant. 

Further, MPC supports the continued use and reporting of data 

from the J.E. Corette plant (in-stack) continuous emission 

monitor, and participation in an ambient monitoring program with 

other industries and with the Department and BHES. 

The perceived ambient S02 problem is not as significant as 

various groups have alleged. In a three-year period, 32 episodes 



were reccrded exceeding the 24-hour state standard at the four 

Billings a~ient monitoring stations. At the monitoring station 

closest to the J.E. Corette plant, only four episodes exceeded the 

State standard when the Corette plant was a 25% or greater 

contributor. 

The perception that a problem exists, however, has led to 

three proposed rules requiring continuous S02 emission reductions 

for the Billings area industries. These proposed rules show that 

the BHES intends to enforce strictly the more stringent State 

standards, regardless of the necessity and economic consequences 

of enforcement. One of the facilities most affected by the 

proposed rules is the J. E. Corette coal-fired thermal electric 

generating plant, which uses low sulfur Rosebud seam coal. Any of 

these emission reduction proposals would, if adopted, require the 

installation of a $40 million scrubber or a change to Wyoming 

coal. Either al ternati ve would lead to increased costs to the 

people of Montana and the consumers of electric power. 

In closing, MPC' s approach of intermittent control, along 

with adoption of the Federal standards: 

-2-

1. protects the health of the people of Billings; 

2. allows existing industry to continue operations; and 

3. provides both a margin below the Federal standard and 

the opportunity for some economic growth in the area. 

The Montana Power Company 

Carlton D. Grimm 



BEFORE THE BOARD OF HEALTH AND ENV-:RO~T¥.ENTAL SCIENCES 

OF THE STATE OF ~m:TANA 

) Statement 
) of 

In The ~atter of Adoption of 
Proposed Sulfur Dioxide Emission 
Standards ) The Montana Power Co~pany 

Presented by 
Carlton D. Grimm 

I am Carlton D. Grimm; my employer is The Montana Power 

Company and my position is that of the Director 0: Generation 

System Development in the Thermal Engineering Department. My 

education is in chemical engineering and I have both a Bachelor of 

Science degree and a Ph D. I have worked the past fourtee~ years 

in the area of pollution control for t~ermal power plants, 

specifically the Colstrip 1 through 4 units and the J. E. Corette 

Plant. 

The ~ontana Power Compan~r (MPC) has reviewed the three 

proposed sets of em~ssion regulations pertaining to sulfur dio:~idp. 

emissions that are before the Board of Health todav and objects to 

the adoptio~ 0f any of the rules. Montana Power wishes to cor.~ent 

on how these rules would affect our coal-fired steam electric 

generati~g facility ~t Billings, Montana, if anyone of them were 

p.~ . .? C ted. 

First, we wish to give so~e background information on that 

fe.cility. The location of the plant is at the south end of 

Billings, next to the Yellowstone River just doWI'l. s tr e am from the 

municipal water treatreent plant. To the north is the ConocC' 0'; 1 

refinery a~.d to the northwest is the sugar ~. 
re.;..~nery. The ,. E. ..J • 

Corette coal-fired plant and the F. W. Bird plant, an oil/gas fired 

unit which is operated infreauently, are adjacent to ea~h other. 

-1-
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The J. E. Corette plant, which is nominally a 180 ~ unit, first 

entered service in the fall of 1968, eighteen years ago. It 

presently has :3-20 years of econo~ic life remaining. The cost to 

construct this unit, at that tiMe, was $21 ~illion. Since the 

plant entered operation on our system, it has burned low sulfur 

coal (less than 1 percent sulfur) from the Rosebud seam of Western 

Energy's Colstrip mine in southeastern Montana. The plant 

emissions have been regulated under the Montana State Standard (Aru~ 

16.8.1411) for sulfur in fuel, which limits the sulfur to one pound 

of sulfur per million BTU fired. A continuous sulfur dioxide 

emission ~onitor was placed in operation in 1978 to maintain a 

close watch on the coal sulfur quality. This monitor provides 502 

emission data which is routinely reported to the State Air Qualitv 

Bureau. The installation of this monitor was part of a costly 

retrofit project to provide emission monitoring and testing faci­

lities on the generation unit's 350 foot stack. The plant has in 

operrttion an electrostatic precipitator to control particulate 

emissions to the required State emissio~ limit. When the unit 

first entered operation in 1968, the State had just enacted ambipnt 

air quality guidelines. These guidelines were changed to 

"enforceable" standards by BC'1.rd of Hec?lth action in 1980. 

Keeping that information in minc, we now wish to discuss each 

of the emission reduction proposals: 

A. Alternative 1 is stated to be "Sulfur Dioxide Emission 

Standards through a roll-back method" and calls for MPC to reduce 

S02 emissions from the 1981-82 levels thirty to thirty-f~ve 
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percent. However, close inspection of this proposed rule leads the 

reader to believe that the actual emission liMit would be much more 

stringent requiring a larger 502 reduction. The emission limit is 

required to be met on a daily basis and is set at 1/365th of the 

annual emission rate of the test year (1981-1982). If the plant 

operated at less than full capacity during that test year, which it 

did, then a substantially greater emission reduction is asked for 

in this proposed rule. When this rule was presented to us in draft 

form and we commented on it, the daily emission rate of 1/365th of 

the annual total was not mentioned. 

MPC sees three possible options for our Corette plant, which 

might meet this emission reduction contained in Alternative 1. 

They are: 

1. Installation of a scrubber. This is a very costly option 

both from the capital cost anc annual operating cost standpoint. 

Costs and limitations of this option are discussed under Alter-

native 3, the 70 percent reduction case. For both this nominal 

30 percent alternative and the 70 percent reduction alternative, 

the scrubber option is considered unacceptable. Linited space 

around the existing unit and the need for off-site waste disposa: 

add substantially to the design problems and cost of the flue gas 

desulfurization retrofit. 

2. Permanent reduction of load by approximately 1/3 of the 

rated capacity of the unit would reduce the SO~ emissions by the 
'-

sane fraction. The loss in generating capacity would be 60 ~;. 

Loss of this much generation would cost approximately $46 Milliot'. 
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in annual ~evelized dollars over an 18-year pe~iod to purchase fro~ 

off-sy~tem sources and would not be an acceptable long-term solution. 

3. Switch fuels from Colstrip Rosebud seam to a lower sulfur 

coal. It its analysis of the draft proposed rules, MPC searched 

for lower sulfur coal and did not locate any viable supply source 

in the State of Montana that could meet existing boiler require­

ments and the coal sulfur level necessary to meet the proposed 

sulfur dioxide emission limitation. However, lower sulfur fuels 

are currently bei~g mined in Wyoming. The Rosebud seam coal, when 

burned, generally produces sulfur dioxide emission in the 1.4 to 

2.0 lb SO~/MMBTU range. One specific Wyoming coal we looked at 

~.,ould produce between 0.6 and 1.1 lb S02/MMBTU. Depending on how 

the daily emission rate is computed, even this low sulfur coal 

might not be an option. Should the coal change become necessary, 

test burns to prove the alternate fuel's acceptability in the 

present ~tation would be required. The economic costs to entities 

other than t-:PC for switching fuel from a Montana source to WyoMing 

are as follows and represent those costs accumulated over a 20-year 

period, which is approximately the remaining economic life of the 

J. E. Corette plant: 

1) The State of Montana would lose approximately 925 million 

in Coal Severance Taxes; 

2) Loss of Gross Proceeds Taxes would be $3.8 million; 

3) Loss to the State of Montana of 1/2 of associated Federal 

Coal Royalties -- $3.8 million; 
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4) Loss of Resource IndeMnity Trust Tax -- $330,000; 

5) Loss to a Montana supplier, v!estern Energy Company, of 

coal sales in excess of $120 million; 

6) Loss to the private sector for support goods and services 

$25 million; 

7) Direct employment -- $9.4 million; 

8) Indirect eMployment -- $6.4 million; and 

9) Loss of corporate and Individual Income Taxes on direct 

and indirect employment. 

From these figures, one sees the economic impacts of the coal 

switch are significant to the State of Montana and go beyond the 

totals of coal taxes, jobs, and direct expenditures. The impacts 

would reach into and affect all sections of Montana's economy. 

B. Alternative 2 sets the emission pe~forMance standard of 

1.2 lb sO')/t~'rBTU for the J. E. Corette plant. This alternatjye 

requires an emission reduction at the Corette plant of approxi-

mately 1/3. This emission standard is the same as the 1971 New 

Source Per£or~ance Standards (NSPS) for new plant construction and 

~s the stancnrd under which Colstrip Units 1 and 2 operate utilizing 

scrubbers. ::PC is not aware of any older unit, that is a pre-1971 

rsps facility, that has been required to retrofit emission controls 

to meet this emission limit. 

The control options for this alternative are similar to those 

stated for Alternative 1: 
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1) -:"'oac. reduction of up to 60 Wi.] at il cost of appr-oYit'!'.atel:' 

$46 million in annual levelized dollars over 18 years for 

power that Must be purchased elsewhere. 

2) Fuel switch with the resulting costs already outlined. 

C. Alternative 3 calls for the selective source emission 

reduction and singles out MPC's J. E. Corette unit for the largest 

emis~i0n reduction (70 percent) even though this source has signifi-

cantly less emissions than other contributors in the Billings area. 

The annual emission inventory for the 1981-82 time period reported 

by the Air Quality Bureau in their draft Billings Sulfur Dioxide 

Study Draft lists Exxon at 8269 tons of S02 per year, Cenex at 

8794, MPC at 5460, Conoco at 3603, Montana Sulfur at 2527 and Great 

Western at 503. 

Two options to comply with this eMission reduction standard 

ar-e the installation of a scrubber or the shut do~.~ of the 

generating facility. 

l) Scrubber Installation. The plant's emissions ~hould not 

('Ixceed approximately 0.6 lb SO?/MMBTU to !!leet the 70 percent 

reducticn required under this alternative. Again in the 

proposed rule, the statement requiring a daily limit not to 

exceed 1/365th of the test year'~ emissions is found. This 

would mandate greater than 70 percent control and can be 

translated to an emission limit of about 0.2 lb sO~/~~rBTU . ... 
This very onerous limitation is similar to that imposed on 

Colstrip 3 and 4. Late in 1985, MPC began a study to evaluate 

possible SO~ control options takin~ into consideration the 
.... 
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various limitations 0: the J.E. Corette plant site. The 

result or this study was that a dry flue gas desulfurization 

(FGD) system with a supplemental precipitator is necessary to 

meet the 0.6 target originally stated in the September draft 

proposed rules. The capital cost of this installation is in 

the range of $40 to $50 million in 1986 dollars and the 

additional annual opprating cost is $2.5 to $3.5 million. 

These costs take into consideration that this is a difficult 

retrofit situation; i.e., that when the plant was originally 

designed and built in 1968, no provision was made for future 

S02 control (the first NSPS became law in late 1971). Also, 

MPC is not aware of any utility plant that has had to retrofit 

scrubbers for any State Ambient air quality standard more 

stringent than the Federal ambient air quality standards. The 

rptrofit costs for providing the J. E. Corette plant with a 

scrubber are clearly unacceptable. 

Z) Close the plant. Rather than install the scruhber and 

corsidering the economic life of the unit, which was 18 years 

i~ :986, MPC would almost undoubtedly decommission the J. E. 

Corette unit. This plant is currently the highest incremental 

power cost coal-fired station in our system. Scrubbirg costs 

would significantly add to the overall plant dispatched powe~ 

cost. Decommissioning would result in the loss of 45 jobs at 

the plant site, which represents in excess of $1.5 million ir 

annual payroll, and the loss of 500,000 tons of coal mined 

each year in Montana. with that specific cost impact alrenc,· 
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detai:ed. Energy would have to be replaced at a ~uch higher 

cost to the ratepayer. In addition, the aMortization of the 

remaining investment in the facility must be considered, as 

the plant would be decommissioned halfway through its economic 

life. 

Each of the alternatives discussed contains a heavy cost, 

which is ultimately borne by the citizens of the State of Montana, 

whether from increased cost of electricity or from loss of coal 

nined within the State. 

we, therefore, submit that any of the8e proposed rules for 

emission reductions are unacceptable and the Board should reject 

the proposed rules. 

};ow, we wish to address some of the ambient S07. data gathered 

in the Billings area and corr.ment on the anal:,sis we performed on 

that a~bient data. 

Last Decenber, after our comments on the dra:t rules had beAn 

submitted to the Department, we found that the Air Quality Bureau 

had examined a number of 24-hour S02 episodes in the Billings area. 

We asked the DHES-AQB for its draft report compiled by Bob 

Raisch in July, 1986, entitled "Draft Analysis of Sulfur Dioxide 

Episodes at the Billings and Lockwood Monitoring Sites." This 

report looks specifically at the 24-hour state standard SO~ 

episodes during the years 1983, 1984 and 1985. We have prepared 

several histograms of the infOrMation contained within this report 

that relate directly to the significance of the perceived SOry 

problem in Billings. 
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Perceptions and e~otions have created a mind-set that the 502 

ambient levels in the Billings area are serious. He do not believe 

that the facts support such a position. The number of times that 

the ambient S02 levels exceeded the state standard is low. 

The histogra~s we prepared fron that report are included v~ith 

this statement (Exhibit A). In our analysis, we used the state's 

assignment of source apportionment. We also understand that data 

captured at the monitoring sites over the three-year period is 

between 75 and 90 percent. 

The first histogram shows 32 episodes where the state standard 

was exceeded over the three-year period. This is the total for the 

four monitoring sites operated. It also includes those episodes 

arising from malfunctions at one or another of the process indus­

tries emitting SO~. Three of the four episodes over the Federal 

standard level occu~red during those periods of upsets. It is 

~~portant to know there were no violations of the Federal standard 

recorded, as the episodes did not give rise to more than one 

exceedance of the Federal standard at anyone site more than once 

in any calendar year. 

Now, examining the rest of the histogram's plots that show 

~requency distribution, one finds: 

If using the state's method of apportionment where MPC is 

a contributor of lSi. or ~reater, then there were 14 

episodes in 3 years at all sites. 
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, 'IP C . . b f ') 5 '" .. ~nere r 1S a contrl utor 0 ,~or grea~er; the fre-

quency falls to 7 episodes in 3 years -- (all this 

ractors out the known upsets) . 

Looking at one site only, at Coburn Road, without upsets: 

there were 8 exceedances of the State standards in 

3 years. This represents contribution from all 

sources. The number of instances where MPC was listed as 

a 257. contributor or greater at this site (excluding 

upset conditions) was 4 in this 3-year period. 

Now, we ask you, is the problem significant enough to require 

continuous emission controls on our electric generating facility to 

the tune of $40 or more million; or to go to an out-of-state source 

of coal with the loss to the State or the associated revenues :rom 

that coal? We do not believe it is. 

To solve the problem, we suggest: 

1) Use internittent cOI".trol at the ~PC J. E. Corette facilit'T 

along with v~rious degrees of control as proposed bv the other 

industries; and 

2) A.dopt the Federal 24-hour arc annual a1'!lbient stancards. 

The operational control we suggest would reauire feedback fro~ 

2.!!1.bien t r:1.Oni taring and f!1e teoro log ical sys tens. Such feedback would 

be analyzed and responded to bv the plant operating persoTII"el, 

according to criteria set up by the Meteorologists. This criteria 

shoulc predict the onset of unfavorable meteorological conditions 

that l.ead to the episodes described above in the histogram anal':~is. 
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When the unfavorable conditions occur rtrd persist, the gener?ting 

plant's load ~1ould be backed down to an rtgreed upon levp.l. 

~e feel that such an approach would minimize the short-tp~ 

exceedances of the present Montana 24-hour standard. 

In addition, we strongly recommend that the Federal 24-hour 

and th~ Federal annual 502 standards be adopted or enacted. MPC 

has supported and continues to support proposed legislation which 

would adopt these standards. We have recommended and continue to 

recoumend the Federal standards to this Board. Attached to this 

statemp.nt is the EPA staff conclusion and summary document on th~ 

review of the National ambient air quality standard for sulfur 

oxides, dated September 12, 1986 (Exhibit B). Pertinent passages 

from this document state that EPA sees no reason to revise the 

24-hour and annual S02 standards to a more stringent level in order 

to protect hu~an health. 

We feel adopting this approach of intermittent control, alo~g 

with the Federal standards (a) protect~ the health of the people of 

Billings, (b) allows existing industry to operate and (c) provides 

both a margin below the Federal Standard and the opportunit:r for 

further economic growth in the area as, for example, the t~ED 

retrof~t of the Corette plant. 

We. have received and revie\ved the recent draft "Interim 

Compliance Stipulation" sent by the Air Quality Bureau to the 

Billings' industries on December 31, 1986. We agree in concept 

with this Method of administrative settlement and we met on 

January 14th with the Bureau to express our position. 

, , 
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Ue do ~ot agree with all aspects of the Bureau's stipulatio~. 

The essence of disagreement is that the stipulation, as now 

written, proposes a continuous, daily, emission reduction. 

Although the proposal calls for, in the case of MPC, a 15% 

reduction, we believe, subject to further analysis, that this 

continuous reduction is too extreme and not supported by the facts. 

However, as we have earlier stated, MPC is prepared to reduce 

emissions intermittently in response to identification of adverse 

meteorological conditions. This will alleviate and attempt to 

minimize the number of 24-hour S02 episodes which exceed the 

present state standards and may reduce the annual ambient levels 

presently recorded. 

During these episodes, which ge~erally ~ast less than 

24-hours, MPC would be willing to redu~e its emissions through 

operational methods which could include load reduction~. In 

addition, MPC would propose to fund one ambient air monitoring 

st?tion and continue its e~ission monitoring activity. 

We propose that this voluntary reduction be accomplished 

th~ough agreement of all parties, including the DppRrtment and 

Board of Health. 

In su~ary, MPC reiterates its position that adoption of the 

three proposed rules before the Board of Health is not necessary, 

is not supported by the data and would cause extremely expensive 
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controls or solutions to be adopted. We feel our suggested 

alt~rnate of going to the Federal ambient S02 standards and the use 

of intermittent operational controls of our plant is the best 

solution. 
'f\-l, 

DATED this !~- day of January, 1987. 

RESPECTFULLY SUBMITTED, 

EFB0042b-, ., 
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THE HONTANA pm.JER COMPANY 

By 

I~f{ 1'(\' '. 
"--- {'"", \ I.).,; 

l (\~ \,1-\, /-.', I ~ V"-~'·'-
<Carlton D. Grimm 
40 East Broadway 
Butte, MT 5970i 
(406) 723-5421 
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REVIEW OF THE NATIONAL AMBIENT AIR QUALITY STANDARDS FOR SULFUR OXIDES:I 
I 

UPDATED ASSESSMENT OF SCIENTIFIC AND TECHNICAL INFORMATION 

DRAFT ADDENDUM TO THE 1982 OAQPS STAFF PAPER 

September 12, 1986 

C. Summary of Staff Conclusions and Recommendations 

The major updated staff conclusions and recommendations made in Section 

IV, A-B are briefly summarized below: 

1) The more recent data provide additional support for the earlier staff 

recommendations regarding consideration of a new 1-hour S02 standard. 

Based on an updated staff assessment of controlled human exposures 

to peak (minutes to hours) S02 concentrations, the staff has revised 

the range of potential 1-hour levels of interest to U.2 to 0.5 ppm 

(SZS to 1300 ~g/m3). The lower bound represents a 1-hour level for 

which the maximum 5 to 10 minute peak exposures are unlikely to exceed 

0.4 ppm, which is the lowest level where potentially significant 

responses in free (oronasal) breathing asthmatics have been reported 

in the criteria document addendum. The upper bound of the range 

represents a 1-hour level for which S to 10 minute peak concentrations 

are unlikely to exceed 1 ppm, a concentration at which the risk of 

significant functional and symptomatic responses in exposed sensitive 

asthmatics and atopies appears high. In evaluating these laboratory 

data in the context of decision making on possible 1-hour standards, 

the following considerations Ire important: (I) the significance of 

the observed or anticipated responses to health, (b) the relative 

effect of SOZ compared to normal day to day variations in asthmatics 

from exercise and other stimul1, (c) the low probability of exposures 
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of exercising Isthmatics to peak levels, Ind (d) five to ten 

minute peak exposures .. y be a flctor of two greater thin hourly 

Iverlges. 

Independent of frequency of exposure considerltion, the upper 

bound of the range contains little or no margin of safety for 

exposed sensitive individuals. The limited geographical areas 

likely to be affected and low frequency of peak exposure to active 

asthmatics if the standard is met add to the Margin of safety. The 

data do not suggest other groups that Ire more sensitive than 

asthmatics to single peak exposures, but qualitative data suggest 

repeated peaks might produce effects of concern in other sensitive 

individuals. Potential interactions of S02 and 03 have not been 

investigated in asthmatics. The qualitat1ve data, potential 

pollution interactions, and other considerations listed above 

should be considered in determining the need for and evaluating the 

~~rgin of safety provided by alternative 1-hour standards. 

Z) Based on a staff assessment of the recent short-term epidemiological 

data, the original range of 24-hour S02 levels of interest - 0.14 to 

0.19 ppm (365 to 500 ~g/m3) - still appears appropriate, although some 

consideration could be given to the findings of physiological changes 

of uncertain sign1ficance at levels as 10w as 0.1 ppm. Earlier staff 

conclusions and recommendations concerning a 24-hour standard (SP, 

pp. 85-86) remain appropriate. 

3) The previous staff assessment concluded that although the possibtlity 

of effects from continuous lower level exposures to S02 cannot be 

ruled out, no quantitative rationale could be offered to support a 

specific range of interest for an Innual standard. The .ore 
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recent epidemiological data provide additional support for the 

original recommendation for retaining an annual standard at or nelr 

the current level 0.03 ppm (80 ~g/.3). This recommendation was blsed 

in part on I f1nd1ng thlt alternat1ve short-term standards would not 

prevent annual levels in excess of the current standard in a limited 

number of heavily populated urbln arels. Given the additional ;nfonmat;on 

and the possibi11ty of effects from a large increase in population 

exposure, the staff recommends maintaining the primary annual standard 

at its '~rrent level. 

4) Analyses of Ilternative averaging times and population exposures 

suggest that: 

a) The current standards provide substant1al protect10n aga1nst 

the effects 1dent1fied as being assoc1ated with 24 hour and 

annual exposures. 

b) The current standards - as reflected by current emissions or 

emissions when the standards are just met with somewhat less 

restrictive implementation assumptions - also prov1de some limit 

on peak S02 exposures of concern for asthmatics. In some cases, 

however, up to 10 to lSI of the sensitive populat10n in the 

vicinity of major sources could be exposed once a year to levels at 

or above O.S ppm for 5 .1nutes, wh1le at elevated ventilation. 

c) The range of I-hour standards analyzed (0.25 to 0.5 ppm) provides 
I 

increased protection against such exposures, limiting the fraction 

of asthmatics exposed to less than .1. 
The relative protection afforded by current vs. alternative standards 

IS indicated by current and ongoing exposure anllyses is In important 

consideration in determining what, if any, standard revisions mlY be necessary. 
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Testimony by Kenneth L. Williams 
Entech/Western Energy Co. Butte, Mt. 

House Natural Resources Committee Hearing 
February 4, 1987 

Mr. Chairman, members of the Committee, my name is Kenneth 

Williams. I appear here today on behalf of Western Energy Company 

in support of House Bill 534. 

Western Energy Company supplies coal from our Rosebud Mine at 

Colstrip to the J.E. Corette Generating Station in Billings. In 

1986 we supplied 392,840 tons for the Corette Plant. Those 

392,840 tons translate into approximately 19 to 20 direct mining 

jobs at Colstrip. 

Western Energy is concerned that the failure to adopt the 

changes contemplated by House Bill 534 may cause the loss of those 

coal sales from our Rosebud Mine. A fuel switch to Wyoming Coal 

would have serious economic consequences on Montana by the total 

loss of coal severance tax revenues, coal gross proceeds taxes as 

well as other taxes. However, the human tragedy is greater with 

the loss of direct and indirect mining jobs that weakens the 

economic vitality of Montana. 

If Montana loses the coal supply for the remaining life of 

the Corette plant impacts of the following magnitude are 

predictable: 

1) The State of Montana would lose approximately $25 million 

in Coal Severance Taxes; 

2) Loss of Gross Proceeds Taxes would be $3.8 million; 

3) Loss to the State of Montana of 1/2 of associated Federal 

Coal Royalties -- $3.8 million; 

4) Loss of Resource Indemnity Trust Tax -- $330,000; 

5) Loss to a Montana supplier, Western Energy Company, of 

coal sales in excess of $120 million; 

6) Loss to the private sector for support goods and services 

$25 million; 

7) Direct employment -- $9.4 million; 
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8) Indirect employment -- $6.4 million; and 

9) Loss of corporate and Individual Income Taxes on direct 

and indirect employment. 

From these figures, one sees the economic impacts of the coal 

switch are significant to the State of Montana and go beyond the 

totals of coal taxes, jobs, and direct expenditures. The impacts 

would reach into and affect all sections of Montana's economy. We 

urge a do pass recommendation for HB 534. 
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Good Afternoon. I would like to speak in support of House Bill 534. 

My name is Dan Farmer. I am a chemical engineer by profession and 

registered in Montana and Wyoming. My experience is in the design 

and construction of oil and gas production, transmission, and distri-

bution facilities. 

Over the last year, many knowledgeable people in the Billings area 

have watched this S02 Ambient Air Quality issue with great concern. 

The economic impacts of enforcing the present standard on the Billings 

economy could be extremely harmful and long-lasting. I would like to 

address the issue from an engineering standpoint. 

The information presented in support of the present Montana Standard 

is inadequate to support, with any degree of accuracy, the .02 parts 

per million standard in two ways. 

1) No model has been developed to accurately determine the 

source and amount of S02 emissions and the probable effect 

of a reduction at any of the six emitting companies. Reli-

able data is essential to an accurate decision. 

2) No health data has been presented to justify Montana's lower 

50 2 level. Federal studies are. by all accounts I can find. 

considered to be accurate and to have an adequate margin of 

safety. 

In summary, there is not any known health reason to justify Montana's 

lower S02 Ambient Air Standard. If no benefit is shown, how can we 

justify forcing business to spend millions for S02 Scrubbers? 
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It is my opinion that high business taxes and excessive regulation. 

such as the present Montana S02 Standard. are the major controllable 

reasons that Montana faces the economic crisis that now exists. 

I ask your support of House Bill 534 both because it is an adequate 

standard and because it will send a positive message to business. 

Respectfully. 

Dan Farmer 
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DeQar-tment of Hedth and Er~vironmentol SCiences 
STATE OF MONTANA HELENA. MONTANA 5%01 

AIR QUALITY BUREAU 
Cogswell Building 
(406) 449-3454 

TO: INTERESTED PERSONS 

SI.lJ!lI"t tJ.. T~o~$ Ff?.C N\ 

Februa ry 14, 1980 

A C Knight M D FCC P 
Director 

This isethe final Environmental Impact Statement on the Montana 
Ambient Air Quality Standards Study. Copies of this impact statement 
are being sent to persons who filed comments on the draft environmental 
impact statement as well as to all the major libraries in the state. 

Issuance of this final Environmental Impact Statement commences the 
process of rulemaking by the Board of Health and Environmental Sciences 
under the Montana Administrative Prodecure Act .. A description of the 
upcoming rulemaking process is provided in the Preface of this document. 

Persons desiring information about the library availability of the 
impact statement or wishing to obtain a copy of the impact statement may 
contact the Department of Health and Environmental Sciences, Air Quality 
Bureau, in Helena, at 406-449-3454. 

The Department wishes to thank all those persons who contributed their 
interest and information to the EIS process. 

Michael D. Roach. Chief 
Air Quality Bureau . 

EEO/AFFIRMATIVE ACTION AGENCY 



I • SUr~MARY 

In the fall of 1977 the Montana Department of Health and Environmental 

Sciences (DHES) was considering enforcement action against some Montana 

industries for violations of the administrative regulation on Ambient Air 

Quality Standards (ARM l6-2.l4(1)-S14l40}. This rule had been on the books 

more than ten years and had been regarded during that time as an enforceable 

regulation. During the research in preparation for the enforcement action, 

however, it was discovered that there was some doubt whether the Board of 

Health and Environmental Sciences had adopted the standards with the intent 

that they be enforceable. 

When advised of the uncertain status of the Montana Ambient Air 1uality 

Standards, the Board indicated it wanted the state to have enforceable 

standards. It was decided that before such standards were adopted ane\'I, there 

should be a thorough review to determine whether the old standards wer~ 

still appropriate or whether scientific research completed since their adop­

tion indicated different standards were needed. 

The process followed by the Department in determining the proposed 

standards may be summarized as follows: 

1. Compilation and Assessment of Scientific and Factual Information 

The Department first reviewed the scientific literature on the 

health effects of pollutants found in Montana. Information was also assembled 

regarding the various pollution sources within the state. 

2. Detenmination'of Which Pollutants to Regulate 

The Department selected for regulation those pollutants currently 



occurring in significant levels in the state and for which there was scienti­

fic evidence to derive a meaningful standard. These include sulfur dioxide, 

total suspended particulate, settleable particulate, lead, carbon monoxide, 

fluorides, nitrogen dioxide, photochemical oxidants, hydrogen sulfide lnd 

visibility. Several portions of the current ambient rule were recomme:lded 

for deletion. These included the ambient standards for beryllium, acij mist, 

and suspended sulfate, and the calcium borate and sulfate plate methojs 

of sampling. 

The data were judged insufficient to support standards for arsenic, 

cadmium, polycyclic organic matter, beryllium, respirable particles, sus­

pended sulfate, and sulfuric acid mist. Therefore, no standards were ~ro­

posed for these. The Department decided to continue reviewing new res~arch 

results as they become available, with the commitment to recommend additional 

standards when appropriate. 

3. Determining the Level of Apparent Health Response 

The Department relied on scientific information to establish for 

each pollutant a level which apparently was sufficient to produce a detecta­

ble health response in the most sensitive persons. 

4. Once the level of apparent health response was established, the 

Department assessed the risk associated with effects of the pollutant. 

Several considerations were weighed to determine what level of risk was 

acceptable without jeopardizing public health. This determination indicated 

the stringency necessary to compensate for uncertainties as to what exposureS 

were safe. 

5. Conslderat1onsAbOve and Beyond Health to Determine Final Standard to 

be Proposed 

Once the health standard was determined, the Department reviewed 
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the scientific evidence to determine whether the pollutant would have effects 

upon the state's economic and social welfare at concentrations more dilute than 

the level required to protect health. Where such effects were lir.ely to occur, 

they were weighed against the other specific welfare interests specified in the 

Montana Clean Air Act to determine whether a standard to protect more than human 

health was "practicable. II If the anticipated i~pacts were not offset or out­

weighed by the other concerns, then the standard was modified to prevent antici­

pated welfare effects. 

Following completion of this process, a draft EIS was compiled and issued 

on January 3, 1979. The standards recommended in the draft EIS and the final EIS 

are shown in Table 1. Table 1 also shows the relationship of these proposed 

standards to existing state and federal standards. 

The draft noted that there are in Montana approximately 50 "~ajor sources" 

of air pollution, with a "major source" defined as a source emitting at least 100 

tons of pollution per year. The draft was concerned primarily with the 13 sources 

that could potentially be affected by an ambient standard. These are: The 

Anaconda Aluminum plant at Columbia Falls, the Hoerner Waldorf pulp and paper mill 

in Missoula, the Anaconda Copper Smelter at Anaconda, the Stauffer Chemical Company 

phosphate plant at Ramsay, the Berkeley Pit copper mine in Butte, the ASARCO lead 

smelter in East Helena, the Cenex, Conoco and Exxon refineries in the Billinqs­

Laurel area, the Montana Sulfur and Chemical Company plant in Billings, the Corette 

coal-fired generator in Billings, and the coal fired generators in Colstrip and 

Sidney. Figure 1 shows the sites of major pollution sources in ~10ntana, and their 

relationship to existing and rroposed Prevention of Significant Deterioration 

(PSD) Class I areas. 

The most recent emission estimates from major sources are shown in Table 2. 

Ambient air pollution levels in the vicinity of these sources are shown in Table 3. 
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TABLE I • PROPOSED ANn EXlSTHIG A/1f\IFNT AIR Rfr.IILATlI)NS 

~ 

Sulful" Dioxide 

federal S':andard 

0.03 PfM'I annual aver.qe 

O. U ppm 24~hour 'veraqe 
not to be exceeded more 
thin once I year 

0.5 PI'III 3-hour ....... 
IIOt to be txc.odtd Il1O" 
than onCI I yeAr 

Toul Su.pended Plrtlculott 75 mlcrogr .... !>Or cublc 
_hr. 9eoM1trtc ,,"nUl' 
averaqe 

260 ul)/m3• 24·h,. average 
!"tOt tC' !)e prceejPo I'Mr! 
than once a ytd r' 

CarbOn Jlttnoa1de lS Ppc!I. '·hl" average 

Photoch..,lCll Olldlnts 
(Ozono) 

N'tro;," Oia.ide 

~ydroge" Sulfide 

l .. d 

fo1hr Fluoride 

Settl,d Pa,.ticul.t! 
IOuttf.ll) 

Rc.ctive Sulfur 
(\ulhtion) 

not to be exceeded mere 
tr'l,n once a )'C!'ar 

9 PPfI"I. a .. hr 1Y,,,,age 
not to ~ eacttdtd MOrt 
thin once I yel" 

0.12 ppm hourly averlqe 
not to be exceeded on 
IftOrt than one day • .tear 

1.5 u9/~3. Cllondar 
I"ulrt.r nlr.g. 

E.istinq Montana 
~llI!nt Air Rule 

0.02 pPf'" ma.lirr.1J1'! annual 
averaoe 

0.10 OD'" i4·hr averane nnt 
to be eJl.c~ded onl" 1 ~ of 
the days In any 3·rnonth 
perlod 

O.2~ npt'l 1.I'Ir .verll'1e not 
to ~ exceeded for more 
thin one hour i" I"Y , 
conSotut ht dlY. 

75 u9/~3 Innu.l Q._trlc 
.... In 

'4onuna W.itnt 
Stlnt'.rrt PrQ"o~ed 

in nraft n-; 

n.1n r'Jr'II"I 24·"'our 1't~ra'1e 
not to be excep.ded rtIOre 
tNn nne! • Yflr 

o,An n,.. hourly ,v,r.ae 
IIOt to he uco.dtd "",r. 
than onCI I 1 •• r 

Montint ~llnt 
SUl"ldard rrol'losptj 

in fino 1 Ell 

n,~n rom 2~~houl'" hera"!!' not 
to ~ rlCfedrd MOre lhdn 
once I year 

n, S PMI 1·"1" averaae I'Iot to 
be hCHded 1I0re th,n onCf 
• YI.r 

200 "'0/",,1 not to be I?'lceeded 2r"1(l uq/m 1 24·hr a'll~rage 2('10 uq/:,!,,1 ,"'-I"f' averaqe 
n('lt tc. ~e f'xcpe:"~ "'Ore 
tr"an cr,ce a ye.r 

I'I'IOre t"<!1'" 1~ 0' t~£' daj~ a nc~ tr t"le ~.lce .. 'je~ "'ere 
year t!'.ar, Or'C£, a year 

0.03 pr-t \.hnur a~erarte. 
not to be eJlceeded Mere 
than twice in arw 5 
conse..:ut i .... C' days 

0.05 or'" 1.~t'I(lur averal'le, 
not to be exrHded over 
twice. yel" 

5.0 uq/",3. )n .. day ayeraot 

1,0 ppb. 24.I'Ir AYer.t'je. 
totll fluorido (IS HF) 

0,3 ",;croor,MS rer Sl'Iuue 
cent tlTleter per ?r. lia'lls 
{olst"uS 1 

35 PP'". dr.y ... Ight has i s 

15 tons/.o rnllo/"",nth. 
3 .::Inth a'll!rl"! in 
residential dren 

10 tons/sa ",ile/MOnth 
3 !WOnt" averaQe tn 
heavy ;nduHri.l areas 

0,25 IItlligrams sulfur 
tr10.'~e/lnn sn. Cf'ntt ... 
mettr/dav. N.lr.tU'" 
annu.l Iveraqe 

0.50 .intqr."" suHl.'l" 
trtOldt'l/ll,o S('l. (If',t;· 
_ters/d,lI ..... .,.. fa,. 
In" l·f.IOnth pertn'" 

• ug/"J of air ...... 

,;' !:i~~'~f a:~~~' n:~Qto 
be I.c.reded mrt' tt-.n 
II of tno ti"" 

.. ug/1l1 of atr. mal. 

,; 1 :~'~~ l~f .;~~~' n~~~;~Q~ 
lIac:ee~.d 1I'IOr. t"ln ,If' of 
tl"" 

30 Uq/1t1 3 of .1r. I'Il'Iudy 
.ve"aqr. not to be u· 
cetded over 1 ~ of tho t i .... 

0.'" Ufl'rn3• 3n.r!o1'11 av.rat1@ 

4 

Q 1'11'>1" A-I'Ir 'nrl<;l' net 
to be uc.eel1rl'l ""re tl'l,n 
o"'ceo oJ, vellr 

P"'" hoy,.,y uerlO'!. not 
:.1 be tIIcee~el1 more tl"11'I 

0"''' • yfa~ 

n.1(' ru''PI "ourlY lYer,ar. 
not to bf!' fltcpeded more 
tl'lan once a year 

0.05 Dprn annu.' averl(tr 
1'.17 ~"'" hourlY ''1e''loe, 

not to ~e taceedK IItOre 
t"'an once. year 

(\.In ,,"" I'Iourlv IVlraQe. 
not to be uCfeded I'IOre 
tl"a" oncp a year 

CJ Ol'lfll A·"r averaae not 
to ~ eJilctedea InCr, thin 
ol'lee a YI,r 

23 nDl'l I'Iour'y .. er,oe. 
not to be eJllceee4ed 1'IOre 
thin once' year 

0.10 hourly lyerlG •• not to 
be I!:lctlded nore tn." once 
I ye.r 

n.OS annul' avera9' 
O.3~ Dpe". hourly lyerlOf. 
not to M ,.eeKed IIIore 
th,n once a ),p..r 

n.os pom nourly lWel"'ge. 
not to be Ileelded 

1.5 .... IM3 Cilondir OUlrter 1.5 va,.,3. 1_nth .. trlgo 
avert~e 

('1.1" "'It) I'Irnwinq suson 
.veraQf 

1.1'1 "nt'l 11 .. h,. averaae. 
oueou\ fl uort (If 

<,.3 "pt) 11"1.t11¥ aver'Qe 

'\0 un/l'l, c1l"v 'tIfei.,1'!t ";ash )5 IJI'I/tl in fOrlo •• ,nnull 
aV,rIQt, no monthly aVlr.qe 
to .. cted 50 u~/q 

In oro/~2 ]n do. Ivtrl.O 10 "",/,.2. 3O-d1Y I .. rage 

P:;~~~~:n~c:~tr !nYn:% -Der P:~~~~~:ftic:}t;r~"lo~%'" per 
flleter annul' UtraCle Meter annu.l IYera,. 

Deferred for further stud)' 

n.ftrrtd for further study 
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TARl.E ~ 

SUMI~ARY OF SELECTED AMBIENT AIR QUALITY DATA (1978) 

Pollutant and 
Averaging Time Missoula Anaconda East Helena Great Falls Bi 11 ings Colstrip 

Sulfur Dioxide Lions Park Lincoln School East Stack Central Park 
Max. l-hr. (ppm) 0.05 1.21 0.48 0.195 
Max. 24-hr. (ppm) 0.02 0.37 0.10 0.091 
Annual Average (ppm) 0.00 0.02 0.004 0.010 

(10 months) (7 months) (11 months) (7 months) 

Particulates Courthouse Roof Highway Junction MiJo~/ave Fire Station City Hall BN 
Max. 24-hr. (ug/m3) 389.7 155.0 101.0 125.0 175.0 138.0 
Annual Geom. Mean 64.0 26.9 23.4 55.4 64.8 13.0 

(12 rronths) (12 months) (12 months) (12 months) (11 months) (4 rronths) 

Settled2Particulate Fire Station 
(gm/m ) monthly mean 4.52 

(9 months) 

Vis ibi lity Lions Park 
Annual Avg. (mil es) 17 

(12 months) 

Carbon Monoxide Mal. Junction 10th Ave. S. 27th & Mont. 
Max. l-hr. (ppm) 28.0 15.1 15.9 
Max. 8-hr. (ppm) 15.0 11.5 8.4 

(5 months) (10 months) (6 months) 

Ozone L ions Park * 27th & Mont. * 
Max. l-hr. (ppm) 0.078 0.120 

(12 months) (7 months) 

Nitrogen Dioxide Lions Park Li nco 1 n School Centra 1 Park 
Max. l-hr. (ppm) 0.098 0.050 0.075 
Annual Arith. Mean 0.016 0.006 0.012 

(10 months) (3 months) (4 months) 

Total Hydrocarbons Lions Park ; 27th & Mont. 
Max. 1-hr. (ppm) 8.13 11.40 

(11 months) (5 months) 

*"no data 
----less than 3 months data 
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AIR nUAL TTY TRENDS IN MONTANA 

Bi11ings 

The sulfur dioxide levels in Billings have remained generally the same 

over the past three years with an annual average of about .003 ppm in resi­

dential and traffic areas. The sulfur dioxide levels near the Cenex refinery 

in Laurel seem to have decreased from 1976 to 1978. The 1979 data, although 

incomplete, appear to be about the same as the 1978 data. No clear tr~nds 

emerge from the total suspended particulate data. The data from 1975 through 

1978 appear relatively constant at most sftes. The 1979 data analyzed so 

far may be a little higher. 

The ozone and carbon monoxide data from Billings follow the same 

general trend as total suspended particulate. These pollutants were moni­

tored at different locations throughout the past four years, making an 

analysis of the trend difficult. 

It would appear that the readings from the Billings stations have not 

changed significantly, with a few exceptions, over the past four years.' 

The emissions from industrial sources of pollution have generally remained 

constant, while the population base has been increasing. A slight increase 

in the total suspended particulate number for 1979 may be due to a combi­

nation of meteorological conditions and population expansion. 

Anaconda 

The air monitoring work done in the Anaconda area has generally been 

limited to sulfur dioxide and total suspended particulate. In general, the 

sulfur dioxide readings have been increasing since 1975 from about .014 

(annual average) to .056 in 1978. The data are not complete enough for 1979 

to yield a valid annual average. The change shown is unusual since the ~ 

8 



The cause of the lower 1977 reading is unknown. Lead also has been measured 

at this site for the last two years. The data showexceedance of the pro­

posed state and existing federal lead standard. 

AIR POLLUTION IN MONTANA 

The draft EIS pointed out that there is reason for concern about the 

extent and seriousness of air pollution in Montana. Although there are 

relatively few sources of industrial pollution, the areas affected generally 

are the population centers of the state. Furthermore, the measured levels 

of several pollutants are higher than those which have been scientifically 

established to cause health effects in humans. The pollutants reachin) 

these excessive levels in Montana are sulfur dioxide, particulates, le~d, 

carbon monoxide, nitrogen dioxide and ozone. There arena completed studies to show 

whether these effects are occurring in Montana, but there is no reason to 

believe that people in Montana would be more or less endangered by a given 

pollutant level than residents of other areas. It was said in the draft 

EIS that hydrogen sulfide was a threat to health at levels found in Mo:,tana, 

but further review of the data led to the recommendation of a standard 

based on welfare effects. 

Besides human health effects, many of the pollutants found in Montana 

can affect plants and animals, m terials, and other elements important to 

human "welfare. II Two pollutants, hydrogen fluoride and hydrogen sulfide, 

affect plants and animals at levels more dilute than those necessary to, 

threaten human health, so the standards recommended to the Board in the final 

EIS are based exclusively on these "welfare ~fects." The recomnended stan­

dards for each pollutant are expected to protect both human health and the 

environment. Mobile and area sources, such·as automobiles, strip mines, and 

11 



dusty roads, also can be significant emission sources, but emissions from 

these are not generally as significant as those from industrial point sources. 

The issuance of the draft EIS was followed by a massive outpouring of 

comments from industry and other concerned groups and individuals. In re­

sponse to these comments, there was much reanalysts of data, review of a 

few research results not previously reviewed, and other efforts to clarify 

and update the findings and conclusions of the draft. As a result, thare 

were some changes made in the recommended standards. These changes are 

apparent in Table I. 

The proposal 1n the draft EIS to make the standards directly enfJrceable 

generated a considerable volume Of comments, all of which were review~d 

and evaluated in determining the Departments final recommendation on an 

enforcement stance. 

The following are the principal enforcement recommendations of the 

Department's final proposal: 

- Change the ambient air quality standards from their current form 

to expressly enforceable standards (no change from draft EIS); 

- Adopt the standards without limitation of enforcement measures 

(no change from draft EIS); 

- Limit the definition of "ambient air" to include only areas where 

the general public has access {change from the draft EIS}. 

A major need pointed out in the comments on the draft EIS regarded the need 

for an analysis of the alternatives available to the Department. The Final 

EIS states the Department's posi~on that there are no le9al alternatives to 

the standards recommended to protect health, in view of the Clean Air Act's 

requirement that health be protected, and the scientific evidence and analysis 
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indicating that the standards recommended are necessary to fulfill that 

requirement. 

There also were many comments to the effect that alternative mode3 of 

enforcement should have been analyzed in the draft EIS. The final EIS dis­

cusses the limitations of these suggested alternatives, and points out why 

they are not available for adoption. 

Many comments asserted that draft EIS did not contain adequate informa­

tion regarding the impacts of the Department's proposal. The discussion of 

impacts in the draft was concerned primarily with the effects of various 

levels of pollution on human health and welfare. These findings are organized 

and supplemented in the final EIS with an analysis of the probable impacts of 

the Department's proposal. 

ANTICIPATED IMPACTS OF THE DEPARTMENT'S PROPOSAL 

The impacts of the proposed ambient air quality standards would occur 

in two broad areas: (1) a reduction in the effects of air pollution upon humans 

and the natural environment, and (2) economic and environmental costs necessary 

to achieve the air quality standards. 

There are two fundamental constraints upon the Department's ability to 

predict the exact impacts of its proposed ambient rule. The first is the 

important role played by the existing regulatory background. Particularly with 

respect to new sources, current regulatory programs would largely determine 

the abatement requirements which would be applied to pollution sources. 

Secondly, as noted previously, it is difficuit to quantify the impacts 

of the proposed standards either as cost (additional control of emissions) or 

benefits (reduced effects on humans, plants, animals and the environment.) 
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For this reason, the discussion on anticipated impacts is largely cast in 

qualitative terr:1s rather than quantitative. 

It can be said, for example, that standards based upon health consider­

ations would reduce the potential for human health effects. lower potential 

for disease, fewer sick days, and the reduced potential for interference with 

normal human activities may be expected to increase the productivity of the 

state's people. 

Farming and ranching, wood products and recreation, which account for more 

than one-half of the state's economic activity, all depend upon clean air. 

The proposed standard could contribute to preserving the productivity of these 

sectors. 

Furthermore, much of the state's residential growth can be attributed to 

the natural amenities available in Montana, including its unpolluted air. The 

proposed standards, particularly those for the urban pollutants, visibility, 

and settled particulate should preserve these amenities and Montana's attract­

iveness as a place to live. 

I 

I 
..J 
I 
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In an attempt to quantify the economic aspects of air pollution in Montana, 

the Department contracted the production of a' study (Otis et!l. , 1979) to II 
define the situation. This study estimates the change in death rates that II 
could be anticipated in Helena, Anaconda, and Billings if sulfur dioxide emiss-

, ions were reduced to meet the existing federal and state ambient air quality I 
standards. Using two procedures for calculating the health effects and two 

values for the reduction in risk to life and health, estimates of social economi' 

benefit were obtained for moving from present ambient levels to the federal 

standard ($1 million to $4 million per year) and moving from present ambient 

levels to the proposed state standard ($1 million to $7 million per year). 

Estimates for the loss of agr1cultura1 crops and ornamental plants in four 
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Montana counties were calculated. The crops included alfalfa, wheat, and 

timber. The estimated economic benefits were approximately $800 thousand per 

year for meeting the federal standard and approximately $1 million per year 

if the state standard were met. The reduction in damage to materials, primarily 

galvanized zinc surfaces and paints, was estimated to be approximately $100 

thousand per year for meeting either state or federal standards. Finally, 

estimates were made for the loss of visibility from particulate matter derived 

from sulfur dioxide in the Billings area. Depending on the choice of assump­

tions regarding who lIownsll clean air, the annual value of improved visibility 

is calculated to be between $100 thousand and $1 million for achieving the 

federal standard and $200 thousand to $2 million for achieving the state standard. 

The costs of reducing emissions to meet the federal and state standards 

were estimated for the seven largest sources of sulfur dioxide in Montana. 

At Anaconda Copper a $21 million acid plant already scheduled for installation 

to meet federal standards is expected to reduce emissions sufficiently to 

achieve both the federal and state standards. The CENEX petroleum refinery in 

Billings already is planning to spend about $5 million to meet the federal 

standards. An additional $1 million might have to be spent to meet the state 

standard. The controls needed by Montana Power's Corette plant to meet the 

state standard could cost between $7 million and $11 million, depending on the 

engineering difficulty. The Exxon refinery might have to spend about $9 

million on controls to meet the state standard. No additional control is 

likely to be required at eftherthe Corette power plant or the Exxon refinery 

to meet the federal standards. The Conoco refinery does not appear to require 

any additional controls to meet either standard. Montana Sulfur already had 

agreed to install a new stack for less than $1 million that may permit the 

plant to meet both standards. The ASARCO lead smelter in East Helena recently 
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installed control equipment th~t may enable it to meet both standards. Appro­

ximately $40 mil~ion was spent on the control program. 

When control costs are compared to the estimated benefits of control, it 

is found that for Dot" the high and low estimates, the additional costs of 

moving from the federal to the more stringent state standard is roughly equal 

to the additional benefits. This is the best measure of economic efficiency 

and it suggests that the proposed state standard is economically optimal for 

Montana. 

The final EIS also discusses the economic aspects of the proposed fluoride 

standards in relation to the state's two major sources of fluoride emissions, 

tne Anaconda Aluminum plant and the Stauffer Chemical phosphorus plant. Estimates 

are reported for damage from fluorides in the Columbia Falls and Ramsay areas. 

Both facilities are completing installation of new control equipment. The 

control programs at both plants are expected to achieve the proposed fluoride 

standards. In both instances the analysis indicates that the present control 

programs are economically justified but further indicate that new control 

programs would not be economically justified on the basis of currently available 

economic and engineering information. 



INTRODUCTION 

III. POLICY cnr'ISIDERoTH:qS Ttl DEVfLOP~'F.:·n OF 
AMElt~T AIR bH',~LITY STMJDPPDS 

The purpose of this chapter is to outline and clarify the policy consid­

erations underlying the development of the Department's proposals. 

The chapter is divided into three sections. The first section summarizes 

the statutory directives contained in the Montana Clean Air Act. The second 

outlines and discusses the Department's methodology for determining the standards. 

The third section clarifies how the Department chose among alternative ambient 

air quality standards. 

Montana Clean Air Act 

Section 75-202 of the Montana Clean Air Act (MCAA) provides: 

Board to set ambient air quality standards. The board shall 
establish ambient air quality standards for the state. 

Section 75-2-102 of the MCAA provides: 

Policy and Purpose. (1) It is hereby declared to be the 
public policy of this state and the purpose of this chapter 
to achieve and maintain such levels of air quality as will 
protect human health and safety and, to the greate~ degree 
practicable, prevent injury to plant and animal life and 
property, foster the comfort and convenience of the people, 
promote the economic and social development of this state, 
and facilitate the enjoyment of the natural attractions of 
this state. 

(2) It is also declared that local and regional 
air pollution control programs are to be supported to the 
extent practicable as essential instruments for the 
securing and maintenance of appropriate levels of air 
quality. 

(3) To these ends it is the purpose of this chapter 
to: (a) provide for a coordinated statewide pro~ram of 
air pollution prevention, abatement, and control; 

(b) provide for an appropriate distribution of 
responsibilities among the state and local units of govern­
ment; 
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(c) facilitate cooperation across jurisdictional 
lines in dealing with problems of air pollution not con­
fined within single jurisdictions; and 

(d) provide a framework within which all values may 
be balanced in the public interest. 

In preparing its recommendations the Department has necessarily referred 

to Section 75-2102 which sets out the policy and purpose of the Montana Clean 

Air Act. That section requires the Board to engage in a two-step process in 

the establishment of air quality standards in Montana. 

The Board must first determine what levels of air quality are necessary 

to protect human health. The Board must establish air quality standards to 

achieve at least that level of air quality. 

Once the level needed to protect human health is determined, the Board 

must decide whether other social, environmental, or economic needs of Montana 

call for air quality beyond that necessary to protect human health. The Board 

accompl ishes this second step by wei ghing the four specific "wel fare II factors 

set out in section 75-2-102. If the Board's weighing of these factors indicates 

a need for air quality beyond that required to protect human health, then more 

stringent ambient air standards may be established to achieve such air quality 

levels. If the Board concludes that the advantages to be gained by better air 

quality are outweighed by considerations pertaining to the other objectives, 

then it may leave the standard at the level required to prct:::::ct h~r-;:n ~~('().~t~. 

Direct economic comparisons among these factors is not possible. Section 75-2-

102 contemplates that, once human health is protected, the Board has broad 
~ 

discretion to balance these objectives and establish standards which will serve 

the state as a whole. 

A standard established to protect human health includes a margin of safety 

to account for uncertainties and hazards which research may not yet have 

identified or resolved. The margin of safety for any Qiven pollutant is deter­

mined by the acceptability of the risk associated with the pollutant. A 
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standard established to protect a welfare interest such as wildlife or vege­

tation is not spec; fically designed to include such a margin of safety. The 

level of air quality needed to protect welfare interests is based upon effects 

which are either known or may reasonably be anticipated. 

Policy Considerations 

The Montana Clean Air Act requires establishment of ambient air quality 

standards sufficient to protect human health and welfare. The standards cannot 

be derived solely by reference to available scientific information. The process 

of setting such standards demands that some judgments be made and applied to 

the available information. For example, if health is to be protected, is it 

only healthy persons who should be protected? Conversely, must every aspect of 

health be protected from every possible effect of air pollution? 

As a foundation for the standards, the Department gathered and analyzed 

information concerning the sources, concentrations and effects of pollutants. 

The information was assessed in accordance with the policies which the Depart­

ment is carrying out. Therefore, the final form of the rule derives from 

the application of a policy framework to scientific findings. 

Several policy choices were made by the Department and incorporated into 

the proposed rule. They may be stated generally as follows: 

Protected population: Health standards are established to 

protect not only healthy persons but also the most sensitive 

or vulnerable segments of the population. 

Health Related Response - The Department concluded that a 

response is of regulatory concern if it results in or con­

tributes to a reduction in one's present or future capacity 

to engage in normal activities. The Department's determin­

ations of whether a response is health-related were made 

on a case-by-case basis. 



Level of Apparent Health Response - For some pollutants 

there ;s no apparent health effects threshold below which 

exposure may automatically be deemed safe. Therefore rather 

than use the term threshold, the Department has used the term 

"level of apparent heal th response ll to indicate the pollu­

tant level at which health related responses begin to be 

observed. This level of apparent health response dictated 

the minimum standards for each pollutant. 

Margin of Safety - There are uncertainties concerning the 

full range of health effects caused by air pollutants. To 

a::count for these uncertainties the Department qenerally 

has proposed a standard more stringent than the level of 

apparent health response. The margin of safety is based 

upon a case-by-case evalution of the uncertainties and risks 

associated with a given pollutant. 

Enforceability:- The ambient air quality standards are 

recommended to be legally enforceable limitations which may 

be enforced by the measures provided in the Montana Clean Air 

Act. 

Ambient Air - The Department has determined that the ambient 

air standards are to be enforceable in areas to which the 

general public has access. The standards are not enforceable 

inside the property lines of pollution sources. 

Discussion of these policy considerations is incorporated into the discus ion 

on Determination of Ambient Air Quality Standards. 
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Determination of Ambient Air Quality Standards: Summary 

The process followed by the Department in determining the proposed 

standards may be summarized as follows: 

1. Compilation and Assessment of Scientific and Factual Information. 

The Department first reviewed the available health effects literature on 

pollutants of concern in Montana. It focused upon studies indicating effects 

of concentrations at or near the federal standards. Information was also 

assembled regarding the various pollution sources within the state. 

2. Determination of Which Pollutants to Regulate. The Department selected 

for regulation those pollutants currently occurring in significant levels in 

the state and for which there was scientific evidence to derive a meaningful 

standard. 

3. Determining the Level of Apparent Health Response. The Department 

relied on scientific information to establish for each pollutant a level which 

apparently was sufficient to produce a detectable health response to whichever 

segment of the public was most vulnerable. 

4. Margin of Safety. Once the level of apparent health response was 

established, the Department assessed the risk associated with unknown effects 

of the pollutant. Several factors were weighed to determine what level of 

risk was acceptable to assure protection of public health. In accordance with 

that estimate, the standard was made more stringent than the level of apparent 

health respGnse. 

5. Considerations Above and Beyond Health to Determine Final Standard to 

be Proposed. Once the health standard was determined, the Department reviewed 

the scientific evidence to determine whether the pollutant would have effects 

upon the state's economic and social welfare at concentrations lower than the 

level req~ired to protect health. Hhere such effects were likely to occur, 
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they were weighed against the other specific welfare interests specified in 

section 75-2-102 of the Montana Clean Air Act to determine whether a standard 

to protect more than human health was "practicable." If the anticipated 

impacts were not offset or outweighed by the other concerns, then the standard 

was modified to prevent anticipated welfare effects. 

D~TERMINATION OF AMBIENT AIR QUALITY STANDARDS: DISCUSSION 

Compilation and Assessment of Data 

1. Use of Data - The initial task of the Department was to gather 

scientific information concerning air pollutants of concern in Montana. In 

order to gain an overview, the Department conducted a computerized scan of 

literature on the effects of air pollutants on the public health and welfare. 

Much of this literature was cited and discussed in the ElS. 

While it did consult the general body of scientific data,. the Department 

chose to focus its attention upon studies indicating effects at or near the 

federal standards. The proposing of state standards less stringent than the 

federal standards would have been a largely academic exercise. 

Throughout the process of reviewing scientific data, the Department pre­

ferred to consult original scientific papers and generally avoided reliance 

upon reviews which summarize and critique several different studies in a par­

ticular area of research. Reference to original articles allowed the Departmen 

to examine the actual experiments conducted and thereby to assess the degree 

of reliability of the scientific conclusions. There also was a preference for 

studies appearing in scientific journals since they are more widely available 

and generally will be better known by other researchers in the field. Some 

reports by government agencies also receive wide distribution and were utilized 

where appropriate. 
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In certain cases, reports publig,ed by panels of scientists have drawn 

conclusions based upon a review of existing literature. So~e researchers 

suggest that these reports embody the scientific consensus regarding any given 

pollutant. The Department seriously considered the findings of such panels 

but did not automatically defer to their conclusions. 

A scientific consensus depends in part upon common assumptions governing 

the interpretation of data. Not all researchers approach scientific data with 

the same assumptions. For example, some researchers may contend that there is 

a safe effects threshold for every pollutant or that reversible effects have 

no biological significance. Other reseachers may proceed under different 

assumptions. Therefore some scientific disagreement and uncertainty is inevi-

table concerning important factors in the setting of standards. 

2. Types of Studies - Three types of experiments are used to 

define the impacts of air pollutants on human health: animal studies, clinical 

studies, and epidemiological studies. 

Animal studies are valuable for determining the effects of pollutants on 

laboratory animals under controlled conditions in experiments that would be 

too hazardous with human subjects. Animal experiments allow the use of high 

pollutant concentrations and examination of affected tissues. They make possible 

the repetition of experiments and the determination of relationships between 

given pollution levels and the effects observed. Although the findings of these 

studies are not directly applicable to humans, there ,is a general understanding 

that responses found in experimental animals may be paralleled in humans. 

Clinical health studies are used for more direct determination of.air 

pollution responses in humans. The advantage of this method is that precise 

levels of pollutant can be administered under consistent study conditions. Be­

cause the experiments usually use volunteers, often college students, it is 
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difficult to experiment with long-term or repeated exposures. There is little 

doubt these studies understate the effects on the general population, given 

the better than average health of college students. 

The epidemiological studies evaluate health responses under ambient 

conditions common to the human environment. Testing for low level effects in 

humans often ;s possible only through statistical survey in cities alike except 

for their pollution levels. These studies relate pollution levels to illness 

and death rates. Epidemiological studies are especially useful in identifying 

a sensitive group or detecting an unusual type of illness or cause of death 

that might be associated with pollution. 

Each of the three types of studies has its own benefits and disadvantages. 

A good epidemiological study is probably the most desirable, since it most 

closely reflects the everyday world. However, it is extremely difficult to 

produce clear results, because of the large number of uncontrolled variables 

inherent in any such study. One approach is to rely on epider.iological results 

only if they report effects consistent with clinical and animal studies. 

Some researchers use only clinical studies. Such studies are the most 

easily controlled, but are, necessarily, the most artificial, and application 

of the results to the everyday world often involves data interpretations and 

inferences that may be subject to dispute. 

Animal studies often explore the physiological mechanisms by which pollu­

tant exposures produce effects, but may reveal little about the exposure 

levels at which human health is affected. 

Rather than weighing anyone type of study, the Department chose to look 

for composite sets of results: epidemiologic studies backed up by clinical and 

animal studies. The greater the degree of consistency and convergence among 

these three approaches, the more reliable the conclusions. 
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Protected Population 

The objective in establishing health-based ambient air quality stan­

dards is to estimate the concentrations of various pollutants in the air to 

which all groups within the general population can be exposed without an 

unacceptable risk to health. Susceptibility to ambient air pollution often 

varies significantly from one person to another. Similarly, different segments 

of the population with preexisting limi~tions or health conditions may exhibit 

more dramatic responses to air pollution than other healthy groups. The 

question arises as to which of such groups should be afforded protection from 

health effects. 

Congress has specified that the responsibility of the federal government 

under the Federal Clean Air Act is to protect the most sensitive segment of 

the population which is regularly exposed to ambient air. The only limitation 

is that such segments be large enough to be statistically definable. 

The Department has determined that it has an equal responsibility to 

protect the health of Montana IS citizens. Therefore standards are designed to 

protect those persons who are most sensitive or vulnerable to air pollutants. 

For example, persons with asthma or other respiratory disorders, children, 

pregnant women and other statistically significant groups, will be afforded 

protection under the proposed standards. The exact identity of the sensitive 

populations will vary by pollutant. 

Determination of Which Pollutants to Regulate 

Once the scientific literature was compiled and reviewed, the initial 

decision which had to be made was whether a standard should be proposed for a 

particular pollutant. 

There are numerous Qir pollutants presently found within the state. The 

Department's review gave particular consideration to the pollutants regulated 
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in the existing ambient standards rule. Standards for four pollutants (berylli m, 

suspended sulfate, sulfuric acid mist, and total reactive sulfur) were removed 

and do not appear in the rule proposed by the Department. While standarcs for 

these pollutants may again be considered in the future, they are not included i 

the present proposal for the reasons stated in Appendix F of the draft EIS and 

on p. 102, Chapter III of this final EIS. 

The process of selecting pollutants for regulation is not accomplished ty 

applying a general rule to all pollutants. Certain criteria must be applied 

on a case-by-case basis. The first consideration is whether the pollutant 

occurs in sufficient concentrations to warrant the adoption of an ambient air 

quality standard. In the case of beryllium, for example, there c~rrently are 

no significant sources in the state nor are any proposed. 

Another consideration is the extent of knowledge regarding the effects of 

a pollutant. The Department proposed a standard only for those pollutants for 

which there was sufficiency of reliable scientific information. There must be 

enough reliable scientific information to suggest what concentrations may 

cause identified effects and what levels are safe. For example, current 

scientific information on suspended sulfate, sulfuric acid mist, cadmium, poly 

clic organic matter and arsenic does not provide an adequate basis for specifi 

standards. Intensifying research may allow the adoption of standards for thes 

pollutants in the near future. 

Furthermore, the scientific information must be sufficiently precise to 

allow accurate measurement of pollutant concentrations and enforcement of 

standards. It is only with such information that a standard may be confidentl 

derived. 

A standard for sulfuric acid mist would be impractical because of the 

difficulty of operating ambient measuring devices accurately under field condi 

tion. A standard for total reactive sulfur was not proposed because of 
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ambiguities associated with the sulfation plate measurement method. Scientific 

research has associated suspended sulfate with health effects but does not yet 

allow the formulation of an accurate and workable regulation. The Department 

also reviewed the current evidence on respirable particulates but deferred 

proposing a standard until more information is available. 

Health Related Response 

Although the Montana Clean Air Act requires that ambient air quality 

standards be established to protect human health from the effects of air 

pollution, not all effects of air pollution necessarily endanger human health. 

Therefore, in preparing to propose air quality standards, the Department ex­

amined the range of pollutant effects and emphasized those believed to be 

significant to human health. 

There is no universal agreement about what constitutes a health related 

response. Exposure of the human organism to varying concentrations of air 

pollutants results in a spectrum of responses which may be summarized as 

follows: 

- Substantial and significant effects, such as death or 

incapacitating disease; 

- Clinically observable illness or disability, such as an 

elevated temperature. a persistent cough, or nausea; 

Subclinical effects or predisposition such as a change in 

the mucal clearance rate, change in lung function (e.g. mid 

maximal expiration flow rate), or a change in blood pro­

tein composition; 

- Body burden and subjective responses, such as an accumula­

tion of heavy metals in the body or psychological responses. 



A reasoned judgement was necessary in determining the initial point whe e 

health related effects begin to occur on the continuum of physiological resp nse 

Also required was a decision concerning the kinds of responses to pollution 

which could be discounted in establishing the level of apparent health respo see 

Some physiological responses to air pollution are undramatic but may be 

biologically significant. For example. chronic exposure to low levels of 

pollution may go undetected but may have significant effects on health over 

the long term. On the other hand, effects such as eye irritation may at tim s 

be dramatic but are temporary and reversible and therefore may have only min mal 

biological significance if they occur infrequently. 

There are differences of opinion concerning which effects should be 

discounted in establishing air quality standards to protect human health. It 

may be stated generally that the higher the levels of pollution, the more 

medical researchers will agree that a response may be expected and the more 

medical researchers will agree that the response has biological significanc 

One school of thought as to which effects are "adverse" is reflected i 

the standard used by the World Health Organization. That organization's co cep· 

of a health effect includes the "well-being" of the exposed human populatio 

This is a broad perspective which includes sUbjective considerations such 

as whether a person feels better or worse on a given day. 

Other researchers follow a narrower course. For example, some argue t at 

any effects which were reversible should be discounted in establishing a he lth 

standard. According to this view, for example, a chest cold is a temporary 

and fully reversible respiratory infection and therefore should not be of 

regulatory concern. 

Between these two positions is an approach which adequately protects 

public health and also allows the Department to discount effects too subt1 
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to be considered "adverse." The principal factor in determining if an effect 

is health related is whether it contributes to a reduction in the ability to 

engage in normal activities. Use of this approach is intended to prevent all 

but minimal interference with bodily functions upon which physical activity 

and mental ability depend. For example, a chest cold constitutes a significant 

interference with the normal condition of the body. A reduction in rnucal 

clearance rate is likely to increase the susceptability of a person to chest 

colds. Therefore, a measured reduction in rnucal clearance rate should be 

considered an adverse health effect. 

Similarly, a subtle change in the formation of blood proteins may not 

have any immediately observable effect on behavior. However, if prolonged, 

such interference could leave the body in an anemic state which could signifi­

cantly reduce the ability to engage in normal activities. Conversely, an 

effect of minimal biological Significance such as eye irritation occurring at 

sufficient intensity over a short period may create such discomfort that it 

interferes with normal activities. 

The Department has determined that reactions to odor and other subjective 

responses should be considered nuisance effects rather than health effects. 

Level of Apparent Health Response 

In the past, ~lealth based standards rested primarily on the bel ief 

that there were safe pollutant thresholds below which no adverse health effects 

would be expected even after a lifetime of exposure. Control of emissions to 

achieve this safe threshold was considered adequate to protect public health. 

More recently, increasingly sophisticated scientific research has found 

definite health responses for many pollutants at concentrations which previously 

were thought to be below the threshold. This recognition of effects at lower 

levels suggests that even the lowest levels of these pollutants may affect the 

human body. 
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In light of this, the Department has not attempted to establish definit 

thresholds as the basis for its health-related standards. Rather. the Depar men 

reviewed the scientific evidence to establish the range of concentrations at 

which definite health responses have been observed. The Department has used 

the term "level of apparent health response" to indicate this range. 

Margin of Safety 

The Need for a Margin of Safety 

The level of apparent health response indicates the pollution concen­

tration at which health related responses have been reliably detected. Setti 9 

an ambient air quality standard at that level would limit the public exposur 

to those effects. However. it does not follow that the public health would 

be adequately protected at that level. 

There are a number of uncertainties associated with the protection affo ded 

at the level of apparent health response. It is because of these uncertainties 

that the level of apparent health response may not be relied on to determine 

the standard ultimately needed to protect health. A margin of safety is required 

to take into account these uncertainties which may be summarized as follows: 

Inherent Uncertainty in Scientific Data - Some degree of 

uncertainty is inevitable in probing new areas of scientific 

research. The true significance of scientific results may 

not be known until further research dispels, affirms, or 

clarifies initial findings. 

Undetected Effects - Failure to detect effects at low concen­

trations is not proof that such effects do not exist. Ex­

panded health effects research along with new investigative 

methods have and may further disclose adverse health effects 

at levels lower than those currently believed to produce such 

effects. 
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Variable Susceptibility - Susceptibility to air pollution 

varies from one person to another. Certain segments of the 

population are sensitive to one or more particular air pollu-

tants. There is no certainty that experiments to date have 

accounted for the full range of susceptibility to each 

pollutant. Since much of the experimentation is performed 

on healthy, young males, the vulnerability of less healthy 

segments of the population is often unknown. Further research 

may reveal sensitivities which are as yet unsuspected . . 
Synergistic Effects - Some pollutants appear to exhibit en-

hanced effects in the presence of other pollutants. In such 

cases, the total effect may be greater than the sum of the 

effects of the individual pollutants. Substantial uncer­

tainty still exists regarding this phenomenon, even for pollu-

tants currently believed to be associated with it. Nor has 

synergism been demonstrated for every pollutant. 

Scientific research regarding pollutant interactions is 

intensifying. Until such effects are well understood, allow-

ances must be made for the uncertain role they play in 

environmental h~alth. 

Uncertainty in Predicting Actual Exposure - The extent to which 

the human population will actually be exposed to air pollutants 

may only be estimated. An individual's exposure to air pollu­

tion will depend partly on where he lives and on the amount 

of time he spends indoors where pollutant levels are typically 

somewhat lower. For example, some people tend to remain in­

dDors during winter when outdoor air pollution levels generally 
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increase. Indoor pollutant levels themselves may vary sub­

stantially depending, for example, on exposure to gas heating 

or cooking stoves. Other persons may frequently exercise 

outdoors in urban areas, thus increasing their exposure. 

Meteorological variations occurring on an hourly or daily 

basis may allow periodic excursions beyond pollutant levels 

known to produce adverse health effects. These excursions may 

occur even though longer averaging time ambient standards set 

at known health effect levels are not exceeded. 

Similarly, air pollution monitors cannot be said to measure 

precisely the actual human exposure to air pollutants. Al­

though monitor locations are selected to reflect typical 

ambient concentrations, actual pollutant levels at a given 

place may vary significantly due to variances in air movement, 

source emissions, and other influences. Therefore, it is 

inevitable that a monitor at times will either overstate or 

understate actual human exposure in the vicinity. 

The essential objective of ambient air quality standards is to minimize 

the exposure of the public to harmful air quality conditions. Since many factors 

combine to determine the level of actual exposure, it may be either more or 

less intense than anticipated. By making some allowance for the uncertainty 

in predicting actual exposure, the potential for abnormally high exposures is 

taken into account. 

In light of these qualifications, the level of apparent health response 

should not serve as the sole determinant of an ambient air quality standard. 

The uncertainties associated with both the health effects of a pollutant and the 
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exposures to it must be assessed, and allowances made for them in the final 

standard. In this way the final standard includes a margin of safety to insure 

protection of human health. 

The Derivation of a Margin of Safety 

The specific margin of safety recommended for each pollutant is based 

upon a reasoned judgement regarding the acceptable level of risk for that pollu­

tant. It is not derived by applying any general rule to all pllutants. Rather, 

certain common considerations are weighed to assess the degree of protection 

needed. 

The following are indicators of the margin of safety required for each 

pollutant: 

Seriousness of Potential Harm - If existing scientific evidence 

has associated the pollutant with severe effects such as 

incapacity or irreversible reduction in lung function, then a 

wide margin of safety may be necessary. If, on the other hand, 

only less serious effects have been observed, then less pro­

tection is needed and a narrow margin of safety may be accept­

able. 

Degree of Uncertainty in the Data - In general, the greater 

the uncertainty the wider a margin of safety is needed. If 

there is a substantial body of relable scientific information 

which has largely foreclosed the possibility of effects at 

lower levels than the level of apparent health response, then 

a narrow margin of safety may be acceptable. If evidence is 

inconclusive or if studies suggest effects at lower levels, 

then a wide margin of safety may be indicated. 

Degree of Exposure Across the Population - When experiments 

indicate the adverse effects of a given pollutant exposure 
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are seen only in vulnerable segments of the population, such 

as persons with e~physema, it is likely that healthier people 

are not subject to the same immediate risks. Although such 

experiments say little about the long-term ability of healthy 

persons to tolerate given pollutant concentrations, such 

results may alleviate the need for a substantial margin of 

safety. On the other hand, if the harmful effects of the 

pollutant are observed in healthy young persons, then a sub­

stantial margin of safety may be necessary to protect less 

healthy people. 

Likelihooduf Occurrence - If there are significant emissions of 

a pollutant within the state, there is a lik~ihood that fre­

quent low level concentrations will occur. Frequent exposures 

of the population to low level concentrations increases the 

risk that potentially harmful effects will b~ experienced. 

In such cases, a wide margin of safety may be indicated. If 

a pollutant is not present in significant amounts within the 

state, then public exposure will be less frequent and a smaller 

margin of safety may be acceptable. 

Similar considerations apply to conditions caused by pollu­

tant combinations or synergisms. Occasionally, harmful effects 

may be anticipated when mixtures of two or more pollutants are 

present in sufficient concentrations. If the conditions giving 

rise to the risk are not likely to occur, then a narrow margin 

of safety may be acceptable. If these conditions are likely 

to be frequent, then a wide margin of safety may be required. 
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All the indicators mentioned above must be considered together in the 

assessment of the risk associated with a pollutant. In the case of a given 

pollutant, for example, one or two factors may suggest the need for a wide 

margin of safety while in other cases all factors may indicate a wide margin. 

These factors are the primary indicators of the appropriate margin of safety. 

They form the basis for the Department's judgment regarding the levels of 

acceptable risk for each pollutant. 

Considerations of Welfare and Practicability upon the Department's 

Proposal 

Once the level of apparent health response has been determined and 

the appropriate margin of safety applied to it, there remains the final step 

in selecting the standard to be recommended. A determination must be made 

as to whether the social and economic needs of the state require air quality 

better than that needed to protect human health. 

As noted previously, the Montana Clean Air Act requires the Board to 

establish standards which will not only protect human health but also will, 

to the greatest degree practicable, foster four goals which embody the social 

and economic welfare of the state. These welfare goals were previously set 

out in the discussion on the Montana Clean Air Act (p. l4~. They refer 

generally to the quality of life available to the citizens of the state, 

including the beneficial use of the state's resources and the availability of 

employment. They also include the preservation of the state's natural 

attractions and productivity. 

A balance must be struck among the four objectives. Such a balance may 

be determined only after careful consideration of the needs of the state. For 

example, use of an area by a polluting activity may foster economic growth and 

employment but may render the area undesirable for other uses such as agriculture, 
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residential growth, or recreation. Although section 75-2-102 does not speci­

fically require that each factor must be given equal weight, it clearly obliges 

the Board to consider the advancement of each objective before adopting a 

standard. 

The Department's recommendations are intended to advance all of these 

objectives. No single consideration has been accorded paramount importance. 

It was necessary for the Department to first determine the level of air 

quality necessary to protect human health. Then the Department examined the 

scientific research to see whether welfare interests such as vegetation, 

property, social growth or natural attractions would be affected at lower 

pollutant concentrations. If such effects were noted, then an attempt was 

made to determine the advantages to the state of achieving air quality suffi­

cient to eliminate them. These advantages were then weighed against the dis­

advantages which achievement of such air quality would impose upon attainment 

of the other objectives set out in Section 75-2-102. If the estimated advantages 

of better air quality were outweighed by the likely interference with other 

objectives, then the standard was not made more stringent than necessary to 

protect human health. 

The determination of practicability under Section 75-2-102, is of 

necessity, largely a qualitative balancing of welfare objectives. It is 

difficult at best to quantify such things as social comfort and convenience, 

enjoyment of natural attractions, and socioeconomic development. Certain com­

ponents of these broad categories, such as crop and timber losses or industrial 

control costs do, however, lend themselves to varying degrees of estimation. 

Where available, such information was used by the Department to assess the 

advisability of proposing standards more stringent than those necessary to 

protect health. 
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The Department used all reasonably available and reliable information in 

striking a balance among welfare objectives. In some cases, scientific 

evidence suggests that air quality better than that needee to protect human 

health would protect the state's various ecosystems from the potential effects 

of air pollution. While this is undoubtedly true in a general sense, there is 

not sufficient reliable scientific evidence to allow assessment of these 

advantages with any degree of accuracy. 

For similar reasons, long-term projections concerning matters such as 

the rate of energy development in the state or the future economic consequences 

of air quality regulation upon industry and employment were avoided since such 

projections involve substantial speculation. 

For six pollutants (sulfur dioxide, particulate matter, carbon monoxide, 

nitrogen dioxide, photochemical oxidants, and lead) the standards now proposed 

by the Department were indicated by human health considerations. Given the 

limitations of current scientific knowledge on the environmental effects of 

air pollution, there is very little basis for determining the respective 

advantages and disadvantages of standards below those necessary to protect 

human health. However a review of scientific evidence indicates that in ev.ery 

case the standards proposed to protect human health with a margin of safety 

will also to a great extent prevent known or anticipated effects upon the 

state's welfare interests. Therefore, none of the standards for these six 

pollutants was made more stringent on the basis of welfare considerations. 

As to the four remaining pollutants (hydrogen sulfide, settled particulate, 

fluorides and visibility impairment) the standards now proposed by the Depart­

ment were indicated by welfare considerations rather than health considerations. 

In the case of hydrogen sulfide, fluorides and settled particulate, effects 

on human health are observed only at concentrations above those levels asso-
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ciated with welfare effects, Visibility impairment is not directly related 

to human health, Therefore, standards for these four pollutants were deter­

mined by the balancing of welfare objectives, 

While the Department used economic information, it did not engage in 

discrete cost-benefit analyses for standards based upon considerations of 

practicability. Precise cost and benefit information is difficult to obtain. 

Moreover, the Montana Clean Air Act does not require that a welfare-based 

ambient air quality standard be justified by a dollar for dollar cost-benefit 

analysis. In its recommendations the Department sought to advance the best 

interests of the state as a whole, as expressed in the four objectives 

established by the Legislature. 

ALTERNATIVE AMBIENT AIR QUALITY STANDARDS 

As noted earlier, the ambient standards rule proposed by the Department 

is based upon the application of a policy framework to scientific and technical 

information. This policy framework is derived from the Montana Clean Air 

Act. Pertinent aspects of this process have been reviewed and discussed in 

the draft EIS and elsewhere in this final EIS. 

The scientific and technical information gathered and assessed by the 

Department serves as the foundation for the proposed ambient standards rule. 

In general, such information is made up of scientific findings, which by 

themselves do not constitute an ambient standards rule. Policy considera ;ons 

must be applied to these findings in forging a rule which will carry out the 

mandates of the Montana Clean Air Act. Policy decisions generally do have 

alternatives. 

The fact that the proposed rule has resulted from the application of 

policy to a process of information review makes it difficult to discus~ alter­

natives which would apply to a site-specific project such as a bridge or hi~hway 
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Alternatives in ambient air standards rulemaking fall a~ong a wide range of 

po 1 icy cho i ce s . 

The Department has previously identified and discussed a number of indi­

vidual policy areas inherent in establishing the proposed rule. Each of these 

policy areas itself has alternatives. For example, the Montana Clean Air Act 

requires that standards be established which will protect human health. A 

decision must be made regarding which responses of the human body to air pollu-

tion signify some threat to health. Judgements as to what constitutes a health 

response could range from "only severe and irreversible effects" to "any 

detectable biological effect." The determination of what is a tolerable 

pollutant concentration thus has a major role in the setting of an air quality 

standard. SifTlilarly, a decision as to whether reactions to odor or other 

subjective responses should be considered a health response could importantly 

affect what levels of pollutants would be acceptable. 

An analysis of the proposed rule reveals that these selections, among 

alternatives within each of these policy areas, led to the final determination 

of standards. Different standards flow from different choices among policy 

components. Elsewhere in the final EIS the Department has clarified the 

reasoning behind its choices in these basic policy areas. A consideration of 

the alternatives to the Department's choices is implicit in such discussions. 

In a theoretical sense, there are no alternatives to the Department's 

proposed standards. The Montana Clean Air Act requires the establishment of 

standards which will protect health and welfare. The Act calls upon the Board 

to decide what concentrations of pollutants are acceptable within the state. 

Once the policy decisions are made, the process of reviewing information 

leads to a decision as to what standard is appropriate. This principle is 

perhaps best illustrated in the assessment of risks which leads to a margin of 

safety included in a standard. After all considerations are weighed, the 
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Department can make only one judgement as to what level of risk ;s tolerable 

and only one judgement as to what margin of safety is appropriate. Such 

judgement~ implicitly consider and reject all other alternatives. 

. In this sense, the Department could recommend the no-action alternative , 
Ci .e., recommend the standards in the existing ambient rule) only if the appli- f 
cation of its policy decisions to scientific and technical information indi- , , 
cated that the standards in the current ambient rule would carry out the man- ' 

date of the Montana Clean Air Act better than any other standards. For examPle,' 

the current rule includes a standard for suspended sulfates. Even though t 
sulfates have been suspected of causing health and welfare effects, the Depart- , 

ment decided to establish standards only where there is sufficient reliable 

scientific information to allow formulation of a standard. Such information 

regarding sulfates is not yet available. Therefore no standards for sulfates 

, 

• • 
have been proposed at this time and, at least for this pollutant, the no-action' 

alternative has implicitly been rejected. 

Similar reasoning applies to the alternative of recommending adoption of 

the national ambient air quality standards. In some cases, the Department 

recommended adoption of standards identical to existing national standards. 

In other cases, the Department's evaluation indicated the advisability of 

f 

, . 
standards somewhat more stringent than national standards. In a few instances! 

the Department proposed standards for pollutants which have no national 

standards. 

Recommending adoption of the national ambient standards in their entirety. 

without an independent evaluation by the Department would not fulfill the , 
responsibi11ty imposed upon the Department by the Montana Oean Air Act. This.· 

is especially true since there is an important element of judgement inherent 

in establishing standards which will protect human health. 
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In actuality, the individual national ambient standards were considered 

as alternatives in the Department's evaluation of possible standards. As 

noted above, specific national standards were in some cases selected as the 

proper alternative. In such cases, however, the recommended state standard 

coincided with the federal standard purely because the state policy as applied 

to the relevant scientific information independently indicated the same 

number set forth in the federal standard. There was no effort to justify the 

federal standard as such. 
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V, ANTICIPATED IMPACTS OF THE DEPARTMENT'S PROPOSAL 

INTRODUCTION 

The impacts of the proposed ambient air quality standards would occur in 

two broad categories: (1) a reduction in the effects of air pollution upon 

humans and the natural environMent, and (2) economic and environmental costs 

resulting from efforts to achieve the air quality standards. 

There are two fundamental constraints upon the Department's ability to 

predict the exact impacts of its proposed aMbient rule. The first is the 

important role played by the existing regulatory background. Particularly with 

respect to new sources, current pollution control programs may largely determine 

the abatement requirements to be applied to pollution sources. 

Secondly, it is difficult to quantify the impacts of the proposed standards 

either as costs (additional control of emissions) or benefits (reduced effects 

on humans, plants, animals and the environMent). For this reason, the discussion 

on anticipated impacts is largely cast in qualitative rather than quantitative 

terms. 

IMPACTS WITHIN EXISTING REGULATORY BACKGROUND 

Any discussion of the impacts of the proposed standards must take into 

account the existing regulatory background within which the proposed ambient 

rules must operate. The impacts of the proposed rulescan be estimated only 

after reference to the principal elements of existing regulations: 

Existing Ambient Air Quality Standards 

~~ontana air quality regulations 

186 



- New Source Performance Standard (NSPS) 

Nonattainment provisions applying to areas in violation 
of federal air quality standards 

- Prevention of Significant Deterioration (PSD) 

Each of these elements merits some discussion. 

Existing Ambient Air Quality Standards 

I 
I 
IiI. ~. 

There are two sets of ambient air quality regulations which already II 
apply to pollution sources in Montana. These are the National Ambient Air 

Quality Standards (NAAQS) and the Montana rule on ambient air quality standarJl 

found in the Ad~inistrative Rules of Montana. 

National Ambient Air Quality Standards (NAAQS); The 
I···· ;J 

% 

National Ambient Air Quality standards \'1ere established by Congress in 1970.1 

These standards apply across the nation. Currently there are standards for 
'* 

six pollutants with others to be set for different pollutants in the near ~ 

future. There are "primary" standards designed to protect public health and I 
"secondary" standards designed to protect public welfare. 

Each of the states has been required to submit to the EPA a State Imple-II 

mentation Plan (SIP) to achieve and maintain the national ambient standards 

and to implement other federal air quality requirements. The Montana air I 
quality regulations governing allowable emissions constitute the major com- II 
ponent of the SIP. Since 1970, EPA has obliged the states to revise their 

state plans to reflect changing federal requirements, particularly those con1l 

tained in the 1977 Federal Clean Air Act A~endments. The 1977 Amendments 

required in part that the state plans be revised to assure that the national II 
primary ambient air quality standards (NAAQS) are achieved in every state by I 
the new deadline of December 31, 1982. The Montana Board of Health sUbmitt~ 

its latest revised plan to the EPA in April of·1979 and should soon have finll 

approval for the plan. 
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.. 
Currently over one-half of the states have either formally adopted or use 

'-1he national standards as their own state ambient air standards. Therefore, 

.. if adopted, the standards proposed by t~e Department would be among the more 

stringent state standards in effect. 

The federal standards must be achieved nationally and therefore in Montana 

.. within a short time. Consequently, where the proposed state standards and the 

national standards are the same or nearly the same, there should be little or 

.. no impact on sources.* In such cases, achieving the national standard sources 

would also achieve the state standard. Table 1 indicates which proposed state .. 
standards are essentially the same as existing federal standards. 

.. As Table ~ also reveals, some of the proposed Montana standards are some-

what more stringent than existing national standards. While these differences .. 
are numerically small, it does not necessarily follow that the impact of the 

.. ~oposed rule will also be small. Sometimes a slightly stricter standard can 

mean the difference between the onset of a health or welfare effect and the 

-avoidance of those effects. In cases where the proposed standards are more 

stringent than the federal standards, some effects which may occur at concentra­.. 
tions allowed by the' federal standard would be prevented by the proposed state 

~standard. Some effects are possible at pollutant levels more dilute than the 

proposed standards. 

.. By the same token, costs of control 1 ing emissions are not always constant. 

At times the costs of controlling the last 20 percent of emissions can equal the 
II. 

costs of controlling the first 80 percent. 

Therefore, only a slight tightening of an aMbient standard can have a 

t 
substantial cost impact, particularly for a facility that has reached the limit 

.. 

, 

,'-'The Montana Clean Air Act contemplates a more comprehensive enforcement approach 
than that followed by the federal EPA. 
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of its installed control capacities in attempting to attain the national II 
standards. Certain sources may incur expense in moving from federal complianc~ 

to compliance with the proposed standards. However, most sources in the state II 
are expected to comply with the proposed standards with thefr current pollution I 
control programs. 

The Montana Clean Montana Ambient Air Ouality Standards. 
'- .---- - ---

Air Act specifically requires the Board to establish ambient air quality 

standards for the state. The Montana rule currently governing ambient air 

quality is one of the Department's regulations found in the Administrative 

Rules of Montana. 

~r--- Pollution sources in the state have been subject to this rule since its 

) adoption in 1967. Some of the air quality requirements in the rule have not 

been :achieved although many sources in the state have initiated emission 

control programs to meet them. As noted earlier, it currently is unclear 

whether these ambient standards were intended to be enforceable standards or 

merely guidelines. 

I 
I 
I 
i 
I 
~ 

I 
It is difficult to estimate the impacts of the proposed standards in light 

of the existing ambient rule. As Table 1 indicates, some of the proposed I 
standards are different than those in the existing ambient rule. In cases whell 

the proposed standards are the same or similar to the standards in the current 

rule, the proposals may be expected to have less of an impact than if they werll 

being newly introduced into the state. Since adoption of the rule in 1967, 

sources in the state have been on notice that the Board has specified maximum II 
permissible concentrations for the state. It is only recently that questions I 
concerning their precise enforcement status have arisen. 

On the other hand, the adoption of a rule establishing the proposed ambi~ 

standards and eliminating any reference to goals and guidelines would reroovJe 

I 
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ambiguity surrounding the enforcement status of the existing rule. In that 

~sense, the proposed rule would constitute a tightening of air quality regulations 

in the state, even though many of the proposed ambient requirements were adopted 

in 1967. For some existing facilities there may be increased compliance costs 

when the ambient limitations in the current rule are adopted as standards. 

On the other hand, adoption of the proposed rule should result in a greater 

reduction in health and welfare effects than provided by either the national 

standard or the current state rule. It is obvious that proposed state standards 

more stringent than existing standards would provide more reduction in pollu­

tant impacts than less stringent standards. However, increased protection would 

be provided even in the proposed standards that are the same as the federal 

standards or the current state rule, because of the more effective administrative 

and judicial enforcement features. 

Montana Air Quality Regulations 

The Mo~tana air quality regulations forbid the operation of most signi-

ficant air pollution sources in the state without an air quality permit. 

Permits for new or newly altered sources are granted only in cases where the 

source will install best available control technology (BACT). Therefore, for 

every new or altered source requiring a permit, the Department determines the 

maximum degree of pollution control which is achievable, taking into account 

energy demands, environmental and economic costs. 

The regulations also include several emission standards for specific 

pollutants such as sulfur oxides, particulates, and fluorides. These regulations 

apply to both new and existing sources. In some cases, a particular emission 

standard may already require controls sufficient to allow compliance with the 

proposed ambient standards. In such cases, the proposed standards would not 

be likely to have a significant impact. 
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In other cases, emission standards may not be stringent enough to provide 

compliance with the proposed standards. In these cases, the I 
proposed standards ~ 

could have an impact on an existing source by expanding the source's responsi~ 

bi1ity to include achieving and maintaining necessary ambient air quality in 

the area, 

Emission standards should correspond at least generally to ambient air 

quality standards. The Department will ensure this relationship through a 

I 
il I 

I 
gradual review of the state's emission standards for comparison with the ambient I 
standards. 

New Source Performance Standards (NSPS) 

One aspect of regulation affecting industrial development is the new 

source performance standards program now incorporated into the Montana Air 

Quality Regulations as Section l6-2.14(1)-S14082 (Standards of Performance for 

New Stationary Sources), The regulation imposes minimum emission controls 

upon 28 categories of new or modified industrial sources. 

The performance standards require new plants to use the best system of 

emission reduction which the federal Environmental Protection Agency has 

determined has been adequately demonstrated. Performance standards are 

scheduled to be issued in the next few years for most significant industrial 

categories. 

Since the new source performance standards are applied nationwide, a 

given type of source would be required to attain the specif~~d level of control 

no matter where it was built. Such a program would largely offset the econo~ 

advantages of being located in a state with ambient air quality standards less 

stringent than in other states. 

I 

11 
I 

I 
I 
I" 00 

I 
I 

more 

In some cases it is likely that the proposed ambient standards could requ~ 

stringent control s than necessitated by new source performance standards. 000. 

I 
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However, in many cases current Montana law other than air quality requirements 

could require new sources to install controls beyond those required by new 

source performance standards. For example, the existing emission standards 

and the permit requirement for best available control technology may in some 

cases already require a level of emission control beyond the minimum design 

control set out in the new source performance standards. In such cases, the 

proposed ambient standards are not likely to impose further controls. Actual 

control requirements and the application of specific regulations which require 

them will be determined on a case-by-case basis. 

Nonatta i nment 

Another provision of the federal Clean Air Act Amendments of 1977 

dealt with areas not in compliance with the national ambient air quality 

standards. 

By the original deadline for achievement of the national ambient air 

standards (July 1,1975) more than one-half of the nation's air control regions 

were still experiencing monitored violations. EPA then required the states to 

identify all areas which had not yet attained either the federal primary or 

secondary standards. The areas currently designated nonattainment in Montana 

are: 

Tab 1 e 5 Nonattai nrnent Areas in Montana 

Anaconda area 
Billings Area 
Sutte Area 
Col urilbia Fall s 
Colstrip Area 
E. i:e 1 ena A rea 
Great Falls Area 
Laurel Area 
Missoula 

Carbon 
Monoxide 

(CO) 

X 

x 
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Total 
Suspended 

Particulate 
(TSP) 

x 
X 
X 
X 
X 
X 

X 

Sulfur 
Dioxide 

(S02) 

x 

X 

X 



I 
Subsequently, the EPA required the states to revise their state implemen- I 

tation plans to achieve reasonable further progress each year in such areas an~ 

to allow new growth in such areas only if stringent conditions were met. II 

Therefore, existing sources in nonattainment areas must reduce their emissions II 
to achieve reasonable further progress and, by the end of 1982, actual compliance 

with national standards. In addition, new sources proposed for location in II 
nonattainment areas must attain a very high degree of control, known as "the 

lowest achievable emission rate" and must offset their projected emissions by 

obtaining emission reductions from sources already in the area (the so-called II 
emissions offset). Those reductions must exceed the amount of emissions to be 

produced by the new source. Montana regulations currently impose such condi- I 
tions. 

The impact of the proposed ambient standards in nonattainment areas is I 
subject to a number of variables. Generally speaking, emissions in such are~~ 

already are subject to further reduction. Therefore, to the extent that these 

reductions are prompted by nonattainment requirements, the proposed ambient II 
standards will have little or no effect. In a few cases, controls beyond those 

being undertaken for compliance with a national standard may be necessary for II 
compliance with a proposed Montana ambient standard. The proposed ambient 

standard thus may cause some impacts that otherwise would not occur. 

Prevention of Significant Deterioration (PSD) 

I 
I 

While the objective of the nonattainment provisions is to attain the 

national ambient standards, the fundamental purpose of the PSD requirements ijl 

to prevent the degradation of air already cleaner than required by the nationll 

standards. 

The PSD regulations have been incorporated as part of the .recently revistr 

Montana implementation plan. They establish a system whereby areas of the ~ 

I 
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t- state with air quality better than national ambient standards remain at such 

i relatively clean levels. unless state or local decisions change their status. 
Ii. 
~ Three land classifications are defined: In Class I areas, only minimal 

L pollution increments will be allowed over baseline levels; in Class II areas 

somewhat higher increments, consistent with moderate growth and development 

will be permitted; in Class III areas pollution levels may increase up to 

current national ambient standards. Initially, the entire state was designated 

Class II except for special areas such as wilderness and national parks, which 

I. Congress designated mandatory Class I. Also, the ilorthern Cheyenne Indian 

Reservation in eastern Montana has been redesignated as a Class I PSD area. 

Except for mandatory Class I areas, there are established procedures for 

redesignation of an area from one class to another. 
III 

The current regulations apply to twenty-eight (28) categories of "major" 

\ill new or modified sources. A source is "major" if it has the potential to emit 

iIII~· 

(after the application of control equipment) 100 tons per year of any pollutant 

regulated under the federal Clean Air Act.* New or modified sources not within 

the twenty-eight (28) categories are covered if they have the potential to 

emit (after the application of control equipment) two hundred-fifty (250) tons 

• per year of any such pollutant.* 

The PSD regulations currently apply to only two pollutants, sulfur dioxide - and particulate matter. At present, the Environmental Protection Agency is 

developing PSD regulations for all pollutants for which there are national - ambient air quality standards. 

• The basic principle of the PSD regulations is simple. A major new source 

• 

• 

or major modification may not be constructed unless the owner first obtains a 

*proposed modification to Federal PSD regulations in response to recent 
U.S. Court of Appeals decision in Alabama Power Co. vs. Costle. 
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permit requiring the source to apply best available control technology (BACT) 

and to meet other requirements. One of these requirements is that the new 

• 
I 

.i 
source will not exceed the increments allowed over the pollution baseline level. I 
The allowable increases over the baseline are as follows: 

MONTANA RULE ON PREVENTIOtI OF SIGNIFICA~T DETERIORATION (PSD) 

Allowed Increase Above Baseline Levels 

I 
I 

Class I 
Proposed Mont. Allowable 

Class II 
Allowabl e 

Class II 
All owabl r 

Fed. Std. Standard Increment Increment 
Pa rti cul a te 

(ug/m3) 

lncrerr",. 

24-hour 260 200 10 37 75 
Annual 75 75 5 19 37 I 

Sulfur Dioxide 
l-hr (ppm) 0.50 
3-hr (ppm) 0.50 
24-hr (ppm) 0.14 0.10 

0.01 0.20 
0.002 0.035 

0~271 
0.07 
0.016 Annua 1 (ppm) 0.03 0.02 0.0008 0.0008 

The allowable increments are defined in terms of increases in pollution 

levels over the "baseline concentration." The baseline concentration reflects 

pollution levels existing in an area at the time the first application for a 

PSD permit is filed in that area by a major source.* 

For large areas of the state, the PSO ~le in effect establishes ambient 

sulfur dioxide and particulate standards more stringent than those proposed by 

the Department. For example, in a Class II area with sulfur dioxide concentra­

tions near zero, the ambient standard under the PSD rule would be near 0.035 

1) 

~ 

I­
I 
I 
I 
I 

ppm 24-hour average, rather than the Department's proposed 0.10 24-hour average. 

Therefore, with the PSD rule in its current form, the Department's proposed II 
standards for sulfur dioxide and particulate matter would have a negligible 

fmpact in large areas of the state. For exalTl>le, the PSD rule rather than 

*Proposed modification to Federal PS~ regulations in response to recent 
U. S. Court of Appeals decision in Alabama Power Co. vs. Castle. 
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.. 
the proposed standards would largely determine the levels of sulfur dioxide and 

- particulate that would be allowed in the ambient air surrounding future coal 
....... ' 

development facilities. 

Nevertheless, the PSD rule could be weakened in the future to the extent 

that the Montana ambient standards might be required to ensure the maintenance 

of acceptable air quality in the area no 'II controlled by the PSD rule. For the 

.. moment, the proposed standards ensure acceptable air quality for the entire 

state. 

OTHER IMPACTS 

Economic and Environmental Costs and Benefits of the Proposed Standards 

Introduction The Department took two measures in order to assess 

~ 

as completely as possible the economic and environmental impacts of its proposals . 

.. First, it gathered and reviewed all the information pertinent to possible costs 

1d benefits of its proposed ambient rule. This information included emission 
, tIfII' 

-data, ambient air quality data, reports on current control programs, and the like. 

$econdly, the Department awarded a research grant to faculty at the University .. 
of Montana (Otis, et !l.) to perform an economic analysis based largely upon 

_ the information provided by the Department. 

The study by Otis et !l., IISome Economic Aspects of Air Pollution in 

"Montana," is the principal reference used by the Department in making its 

assessments. The Department combined its own findings with the conclusions .. 
reached in Otis, et ~. to identify the major areas of concern and to estimate 

~the major costs and benefits of its proposal. 

Surrmary The benefits of the proposed standards are the reductions 

"f air pollution effects upon human health and welfare, while their costs are the 

196 

., 



I 
expenditures necessary to control emissions to comply with them. II 

The number of unknowns and variables relating to costs and benefits l;m;t~ 

the depth of the Department's analysis. Sufficient information to even make II 

estimates was available for only two pollutants, sulfur dioxide and fluoride. 

Overall, the Department estimates that the benefits of achieving the proposil 

sulfur dioxide standards are roughly equal to the benefits to be gained. The I 
Department also concludes that the state's two major fluoride sources would not 

need further controls to meet the proposed fluoride standards. I 
~ 

Sulfur Dioxide The Otis, et al. study estimated the costs 

and benefits likely to result from one of the-;roposed sulfur dioxide standards.1 

The study concluded that the control benefits of moving from the federal 0.03 

annual standard to the state's proposed 0.02 parts per million standard were 

of approximately the same magnitude as the expected costs. II 
Benefits. The estimated benefits were based upon anticipated 

~ 

reductions in sulfur dioxide effects on human health (sickness and death), ve~ 

tation, materials, and visibility. 

I 
The study calculated the economic value of reducing the risk of sickness and 

death for three Montana cities. If sulfur dioxide emissions were reduced to II 
achieve the federal standard (0.03 ppm), the estimated economic value of re- I 
duced risk of health effects on residents of Billings, Anaconda and Helena woulJl 

range from $1 million to $4 million per year. If sulfur dioxide emissions were II 
reduced from their present levels to echieve the proposed Montana standard 

(0.02 ppm), the reduction in risk of sickness and death would have an estimatedll 

economic value ranging from $1 million to $7 million. 

.Su1fur dioxide can damage crops (such as alfalfa and wheat), timber, and 

ornamental plants (such as private and public gardens, and roadside trees). 

1~7 
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Otis et ~. estimated economic losses to these types of vegetation for four 

Montana counties, Silver Bow, Deer Lodge, Yellowstone and Lewis and Clark. 

Estimated reductions in the economic damage to crops, timber~ and ornamentals 

were $1 million per year for meeting the federal standard and approximately 

$1.2 million per year for achieving the state standard. 

Damage to materials, such as paint and metals, was estimated to be 

reduced by approximately $100,000 per year if either state or federal standards 

were met. Annual average benefits of improving visibility (from reductions in 

particulate derived from sulf~ dioxide) rah~ed from $100,000 to $1 million for 

achieving the federal standard and from $200,000 to $2 million for achieving 

the state standard. The estimated benefits of meeting the state standard 

include the estimated benefits of meeting the federal standard. Therefore, the 

total benefits of achieving the federal standard range from $2 million to 

$6 million per year. The benefits of moving current ambient levels into com­

pliance with the proposed state annual standard range from $3 million to $10 

million per year. 

rosts The Otis et !L. study also estimated the costs 

associated with meeting the federal and state annual standards. Costs were 

approximated for the seven largest sources of sulfur dioxide in the state. 

The analyses relied heavily on control cost estimates provided by the indus­

trial sources. 

The Anaconda Copper smelter is the state's largest source of sulfur dioxide 

emissions. The Environmental Protection Agency has determined that 86 percent 

control of process input sulfur is necessary for the smelter to meet the federal 

24-hour primary standard. The construction of a second large sulfuric acid 

plant at the smelter at a capital cost of $21 million should result in compliance 

with both the annual and 24-hour average federal standards and also the proposed 

Montana annual standard. Assuming relative stability in the price of sulfuric 



.'. acid, the Company's cost for marketing sulfuric acid should not exceed $1 

million per year. 

In East Helena, the ASARCO lead smelter recently has undergone the in-

stal1ation of a new sulfuric acid plant at a cost of $40 million, and the 

I 

I 
twill 
I 

company plans to raise the height of its blast furnace stack, These modificatioJl 

are predicted to reduce sulfur dioxide emissions sufficiently to allow the 

plant to meet both the federal and state annual standards. If additional con-

trol were necessary to comply with these standards, the additional mOdificationsil 

required for air pollution control could cost approximately $2 million. 

In the Billings area, the CENEX petroleum refinery is the major source of iI 
sulfur dioxide emissions. The company already has agreed to construct two 

new stacks and initiate several modifications in its process equipment to 

achieve the federal annual standard for sulfur dioxide. These modifications 

will cost approximately $5 million. Meeting the proposed Montana annual 

standard could require an additional $1 million expenditure. 

The Exxon petroleum refinery in Billings could require additional contro1sil 

to meet the Montana standard. Costs for these added controls could reach 

approximately $9 million although substantially less expensive control measuresll 

may be available. The controls needed by Montana Power Company's J. E. Corette 

180 MW power plant to meet the Montana standard could costs between $7 million II 
and $11 million, depending on the engineering difficulty. It appears that bothll 

the Corette power plant and the Exxon refinery could comply with th(: fedp'1' 11 

standard with their present controls. I 
Other sources of sulfur dioxide in Billings are the Conoco petroleum re­

finery and the Montana Sulfur and Chemical Company. It appears likely that thJl 

Conoco refinery woul d not requi re any further controls to meet e i i)1('(' U,: 

federal or the state standards. Montana Sulfur already has agreed i.., .~!. 
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approximately $700,000 to raise its exhaust stack, which should allow the plant 

to meet both the federal and the state standcrd. 

In overall tems, the costs to all sources of achieving the federal 

stardardrange from $4.2 million to $8.5 million per year. The costs of 

achieving the f10ntana standard range frol"1 $5.6 million to 514.4 l"1illion per 

year. 

Conclusion According to Otis, et al., the best 

measure of the net economic efficiency of achieving the state standard is the 

difference in benefits and costs of moving from the federal to the state standard. 

The study estimates that the annual benefits of moving from the federal to the 

state standard would be between $900,000 and $3.8 million. The annual costs of 

meeting the state standard would be between $1.4 million and $5.9 million. 

Since the increases in benefits and costs are of comparable magnitude, the 

Department's recommendation of 0.02 ppm is thE' standard most likely to provide 

the best balance between social costs and social benefits. 

It is unclear whether the Otis, et ~. estimate of the relationship be­

tween costs and benefits of the annual standard also would hold true for the 

proposed 24-hour and l-hour standards. It appears that any increases in costs 

necessary for sources to comply with either the 24-hour or l-hour standard 

would be offset by health and welfare benefits of comparable value. However, 

substantially more information would be needed before such estimates could 

be stated conclusively. 

Fluoride 

The Anaconda Aluminum Reduction Plant. Loca ted at 

Columbia Falls, the Anaconda Aluminum Company's aluminum reduction plant is 

the largest source of fluoride emissions in the state. The Otis~t-!l. study 

200 



(. 

~ , 

I 
reports that from 1968 to 1977 the plant's fluoride emissions caused an esti-I 

mated loss of 27 mill ~c:c board feet of timber with an approximate e

7
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of $1,640,000. Furthei'iT:ore, the study reports that approximately 

of Glacier National Park have been subjected to elevated levels of fluoride. I 
Since 1974 the Company has operated under a variance from the state's I 

emission standards for fluorides. During this time it if'lplef'lented controls 

for its fluoride emissions. The Company presently is completing a major Chang4i 

over of its production process at a cost of approximately $30 million. The 

new control process is designed to recover approximately 8,000 tons of aluminuJl 

fluoride annuaTIy producing an annual savings of $4.2 million to the Company. I 
The current control program is expected to reduce fluoride emissions from 

the plant from 2500 pounds per day to approximately 850 pounds per day. A I 
further reduction to 400 pounds per day could be achieved but the additional 

capital cost of such a system might exceed $25 million with no significant ~ 
resource recovery expected. It is unlikely that the environmental benefits 

that would result from these additional controls could justify their costs. 
I 

Otis et ~. projects that the current control program would end violation41 

of the existing 24-hour ambient rule for fluoride. A Department review of 

emissions data and related ambient air quality readings in the vicinity of I 
the plant indicates that the current control program at the facility would allll 

compliance with the proposed 24-hour ambient standard for fluorides. Alc;n ,HI 

the basis of its emissions review, the Department expects that the control 

program would achieve compliance with the proposed 30-day standard and the 

proposed forage standard. Therefore the fluoride standards proposed by the 

Department are not expected to impose costs beyond those already committed 

the current control program. 
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VI. CO~!CLUSlrrl~ 

This chapter contains a distillation of the Department's review of the 

scientific data, along with the rationale that went into determining the 

appropriate standards for each pollutant. 

,I 
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SULFUR DIOXIDE 

..., 
I 

The Department reviewed the literature on the effects of sulfur dioxide 

on the public health and welfare. The principal features of that literature 

were described in the draft Environmental Impact Statement at Pp. 49-112. 

General Findings 

Human Health 

i 
I 
I 

Sulfur dioxide and its oxidation products have been associated with 

adverse human health effects and adverse effects on vegetation. Sulfur oxides II 
may irritate the throat and lungs and exacerbate existing respiratory disease'lI 

The growth and yield of timber, wheat, oats and other agricultural crops import-

ant to Montana is reduced by exposure to sulfur oxides. 

Studies of the effects of sulfur dioxide on people have been of two 
.'l! 

distinctly different types. One group of studies exposed subjects to sulfu~~ 
dioxide in the laboratory for relatively short periods of time usually a few II 
minutes to a few hours. Another group of studies atte~pted to analyse the 

results of exposure under natural conditions by comparing the effects on II 
individuals from several communities with differing pollution levels or by 

following the reactions of individuals within one community over a period of II 
time. These community studies most often are based on measurements of the II 
twenty-four-hour average or annual average concentrations of sulfur dioxide. 

A definite resP9nse to sulfur dioxide exposures has been observed in hea1thyil 

young subjects after short-term exposures to concentrations of 0.75 to 3.0 ppm. 

Sensitive measures detected changes of lung function following exposure to iI 
3 ppm of sulfur d;ox;de for less than 5 m;nutes (Kre;sman et!l. 1976). to~ 

1 ppm for 15 mi nutes (Sne 11 and Luc hs i nger 1969), and to 0.75 ppm for 90 .' 

minutes when subjects were exercising (Sates and Hauzucha 1973). A few II 
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subjects among a group of fifteen reported discomfort and demonstrated a reduced 

mucous flow rate during an exposure to 1 ppm of sulfur dioxide over 1 to 6 

hours (Andersen et !l. 1974). Mucous flow is believed to be an important part 

of the body·s defense against infection. 

Exposures to mixtures of sulfur dioxide, particulates, ~nd other pollutants 

found in the ambient air have been associated with aggravation of illness and 

an increase in death rates. In a review of several studies, Lawther (1963) 

concluded that an increase in the number of illness-related deaths had been 

observed when the daily average sulfur dioxide concentration was above 0.25 ppm 

and suspended particulate was in excess of 750 ug/m3. In a separate series of 

studies, Lawther et~. (1970) analysed health records of elderly bronchitis 

patients. From the5~ data he concluded that the minimum daily pollution level 

that would result in aggravation of the patients' condition was 0.19 ppm of 

sulfur dioxide and about 250 ug/m3 BS* of particulate. However, in a follow 

up study a few years later he again observed health effects associated with 

sulfur oxides and particulates, even though the pollution levels were much 

lower. Similarly, a study of asthma patients observed a relationship between 

the frequency of asthma attacks and concentrations of sulfur oxides and parti-

culates, without any distinct threshold (Cohen et ~., 1972). 

Studies of the long-term health effects of air pollution observed an 

increased death rate and increased respiratory diseases in more polluted areas. 

Douglas and Waller (1966) noted an increased inctdence of bronchitis and colds 

in the chest among school children in areas with sulfur dioxide concentrations 

greater than 0.05 ppm annual average and suspended particulate levels greater 

than 132 ug/m3 BS. An increase in the death rate was reported by Wicken and 

* BS refers to particulate measurement by the British Smoke method; see pp. 
53-54 of the draft EIS. 
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I 
\' Buck (1964) when annual average sulfur dioxide levels were at 0,04 ppm and I 

suspended particulate at 160 ug/~3 BS, ~ 

Kerre~jn et a1. (1975) found an increased incidence of cough and chronic I 
lung disease among children in an area with an annual average concentration of 

0.06 ppm of sulfur dioxide and an annual average particulate matter concentratiJl 

of less than 40 ug/m3 BS. I 
Vegetation I Vegetation damage from sulfur dioxide has been recorded in Montana in the 

past (Scheffer and Hedgecock, 1955). The levels causing this daMage are not I 
accurately known. It may be assumed, however, that the concentrations of 

sulfur dioxide which caused past vegetation damage were higher than are presentil 

occurring in the state. I 
Scientific studies have determined a range of adverse effects that occur 

in vegetation from sulfur dioxide either alone or in combination with other ~ 

pollutants. Table III.A-III on pp. 79-83 of the draft EIS gives results from 

a number of these studies. The information depicted in Table III.A-III indicatll 

several important facts: 1) that sulfur dioxide in combination with other iI 
pollutants can cause synergistic type vegetation damage 2) that environmental 

conditions of moisture and nutrition can alter plant response to sulfur dioxidell 

3) that sulfur dioxide levels of 0.02 to 0.5 ppm for one hour can cause measureabl· 

alterations in normal plant functions (it is not clear if such alterations are II 
irreversibly detrimental) 4) that sulfur dioxide average concentrations betweenil 

0.5 and 0.1 ppm for four to 24 hours when combined with other pollutants cause 

an increase in leaf destruction 5) that annual sulfur dioxide levels below 0. 0311 
ppm are associated with the elimination of certain lower plant forms and POSS:Jf.~e 

growth loss in non native forest species. 
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• Sulfur dioxide enters into a number of chemical reactions in the atmosphere. 

The result of several of these reactions is the production of acids which may 

~ fall to earth as acidic rain, snow, or other forms of precipitation. Acid 

precipitation has been noted by scientists throughout the world to be increasing .. 
with increased utilization of fossil fuels for electrical power generation and 

.. industrial development (Shriner et!l. 1977). 

Acid precipitation has been shown to cause increased acidity in many lakes 

and in forest soils with concomittant losses in fish populations and forest 

yields (Dochinger and Selinga, 1976). The extent of potential and actual acid 

precipitation in Montana is not known. 

Other Welfare Effects 

Sulfur dioxide can cause significant damage to materials especally when 

sufficent humidity is present. Materials particularly suseptible to sulfur 

• dioxide and its derivatives are paint, building stone, and both galvanized and 

untreated iron and steel. (Salmon, 1970). 

Measurement of Sulfur Dioxide 

Sulfur dioxide ;s routinely measured by the pararnosaniline method described 

in the draft EIS. This measuring technique has been prescribed by the EPA for 

• the measurement of sulfur dioxide to determine compliance with the federal 

standards. It is accurate and reliable within the expected range of ambient 

.. 
concentrations. 

Automated methods for the measurement of sulfur dioxide have been developed • 

The Air Quality Bureau is presently using certain of these techniques approved 

by the EPA as equivalent to the pararosaniline method, such as the Philips 

coulometric and the Thermal Electron pulsed fluoresence instruments. These 

methods are accurate and reliable within the expected range of ambinet concentra­

tions. 
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'\ Selection of Ambient Air Quality Standard 

Susceptible pppulations 

Several studies observed that about 10 percent of their subjects were 

. especially sensitive to sulfur dioxide. In a study of the occurrance and I 
development of chronic bronchitis, Fletcher et!l. (1976) found that 13 percent 

of their sample was especially susceptible to the development of chronic obstru-II 

ctive lung disease. 

It is not known if the persons who were particularly susceptible to lunq 

disease represented the same portion of the population as the 10 percent who 

have been found to be sensitive to sulfur dioxide. Quite apart from these 

individuals, children and persons with existing respiratory conditions also 

are considered tr be particularly vulnerable to sulfur dioxide. The National 

Center for Health Statistics (1973) reports that in the western U.S. approxi-

I 

I 
.~ 

mately three percent of the population experience continuing asthma, one perce~ 

had emphysema, and three percent were chronic bronchitis patients. Among those 

over 65 years, approximately four percent had asthma, three percent emphysema, II 
and four percent chronic bronchitis. Persons with chronic bronchitis who are I 
over 55 years have been found to be more vulnerable to sulfur oxides pollution 

than younger chronic bronchitis patients (Carnow et al. 1969). I 
Level of Apparent Health Response 

Based on the studies cited above, the Department identified 0.75 to 1.0 ppJl 

of sulfur dioxide for one hour as likely to be associated with the response of @I 

decreased lung function measurements in sensitive but otherwise heal thy POl')ulati"~ 
0.19 to 0.25 ppm of sulfur dioxide for twenty-four hours as likely to be assoc;iIF' 

with decreased physical capacity for exercise, and with death among persons with 

advanced heart and lung disease; and o.n- ppm to 0.05 ppm of su1ft,,. dioxide J 
annual average with an increased incidence of respiratory disease amCrltJ (]enerall 

populations, especially children. 

I 



Uncertainty and Risk 

The primary effects on human health associcted with exposure to sulfur 

dioxide (a decrease in lung function, an increased incidence of respiratory 

disease among children, a decline in the health of individuals with chronic 

obstructive lung conditions to and including death, and an increase in the 

number of asthma attacks among persons with asthma) present a risk to the health 

of a vulnerable population group in the c~unity and may result in permanent 

damage. 

The changes in lung function observed in brief, sporadic exposures to 

sulfur dioxide concentrations of 0.75 to 3.0 ppm appear to be entirely rever­

sible in othenJise healthy individuals with exposure to clean air. In labora­

tory experiments repeated or continued exposure to such concentrations often 

results in an acclimatization such that the effects tend to diminish (Frank et~. 

1962). This is thought to be due to an adaptation of the nervous reflex respon­

sible for the effect. 

Lung function gradually declines with age in all people. An individual 

who s~okes or who has an obstructive lung condition will lose lung function at 

a faster than normal rate. Some diseases can result in a substantial decline 

in lung function, even among young people. There is no specific loss that 

marks the onset of chronic obstructive lung disease for each individual, but 

rather a gradual increase in poor health and limitation of activities due to 

shortness of breath is observed. Thus an additional loss in lung function from 

air pollution will simply increase the degree of disability at any age and lung 

capacity. Persons with already impaired lung function, such as an individual 

with chronic obstructive lung disease, could find their meager reserves of 

lung capacity severely eroded by even a small additional loss of lung function 

Under such circumstances a person might complain that they are not able to 

get enough breath for almost any exertion, even such a simple act 
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I 
as feeding themselves, In many instances this also will place a strain on the I 
heart. 'II 

An increased incidence of respiratory disease among children can have I 
long-term as well as immediate adverse effects. Burrows et !l. (1977) and 

I others have observed that children with a history of respiratory disease are 

much more likely to develop chronic obstructive lung conditions when they are II 
grown. As adults, these individuals also were reported as having a lower 

average lung function than individuals without a history of childhood resPiratoil 

disease. 

An increased incidence of asthma symptons and asthma attacks increases the il 
financial and health cost imposed by each such incident and increases the risk II 
that an especially severe attack may be experienced. Such a severe attack can 

result in hospitalization and long-term or permanent health damage. I 
Substantial uncertaintly exists in the identification of a miniMum concer I 

tration below which such human health effects do not occur. Laboratory stUdi~ 
of short-term exposures to moderate concentrations have relied almost entirely II 
on healthy subjects, although some of these otherwise healthy subjects have 

proven to be sensitive to sulfur dioxide. Many of the studies of community II 
health response have focused directly on the more sensitive segments of the 

population. This reduces the uncertainty in developing standards from these 

studies. However, several epidemiological studies of general populations have 

observed a relationship between reported health effects and sulfur dioxide and 

particulate pollution that increases from the lowest to the highest pollution 

levels without any apparent threshold. Some studies report a lower limit of 

exposure simply because their control group also is experiencing an exposure 

I 
I 
~ 

to sulfur dioxide. Other studies report an apparent threshold which may be ~ 

due more to the size and composition of their sample than to any property of . 

the pollutant. II 
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Long-term studies of air pollution effects are difficult to interpret. 

Although a pollution level can be measured and associated with a group of 

individuals who are being observed, the effects may be partly due to exposures 

in past years that may have been higher either because the pollution has been 

reduced in the interim or the family has moved to a less polluted area. On 

the other hand, pollution levels may have been increasing as the economy and 

production have increased or the family may have moved to a more polluted area. 

Synergistic Effects 

Many epidemiological studies have been made in cities where both sulfur 

dioxide and particulate concentrations are high. It is not possible to say if 

the effects observed are greater from the sum of the effects from each pollutant 

separately. Although the effects are observed in situations with and without 

particulate matter present, it is not known if the effects are significantly 

increased by the presence of particulate matter. 

Attempts to demonstrate the synergistic effect with lahoratory animals 

have involved tests at high concentrations of sulfur dioxide and particulates 

(Asmundson et al., 1973). Amdur (1978)reported a synergistic response between --
sulfur dioxide and copper sulfate particles at moderate concentrations but 

has not observed synergism for other sulfate particulates. The mechanism of 

the synergistic effect in studies such as this is not known nor is it clear 

that a synergistic effect exists at low concentrations. In developing the 

standards, the Department's utilization of studies measuring both sulfur dioxide 

and particulate matter will assure that synergistic effects, if any, will be 

taken into account. 

A few laboratory studies have observed synergistic effects between oxidants 

and sulfur dioxide, especially in the presence of low concentrations of particu­

late matter (Hazucha and Bates, 1975 and Bell et al., 1977). Other studies 

(Bedi et al., 1979) have not observed the synergism at the same concentrations. 
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I 
Since ozone levels of the magnitude utilized in these experiments hav~ never I 
been observed in Montana and even moderate concentrations occur only 'nfreq~ 

these synergistic effects were not taken into account developing the gepartmell 

recommendations. If they had been an element of consideration, the recommend1i 

tions might have been revised toward a more stringent standard, • 

Recommended Standard - One Hour I 
The resronse observed from brief exposures to 0.75 to 1,0 ppm of sulfur 

dioxide is of minimal health significance in healthy populations. However, II 

substantial uncertainty remains in identifying the concentration that will not 

adversely affect the health of individuals with currently impaired heart and II 

lung function since experimental subjects typically have been healthy, young I 
individuals. Therefore, to protect the health of vulnerable individuals and 

to protect the general public from five- to fifteen-minute exposures in the 

range of 0.75 to 1.0 ppm,the Department recommends an ambient air quality 

standard for sulfur dioxide of 0.5 ppm, averaged over one hour, not to be 

exceeded more than once a year. 

The current Montana one-hour standard is 0.25 ppm, not to be exceeded 

I 
~ 

I 
more than once in any four consecutive days. The federal secondary stcndard I 
is 0.5 ppm, averaged over three hours, not to be exceeded more than once a 

year. Although an exact equivalence cannot be stated, the present state 

standard might pennit a one-hour exposure between 1 and 2 ppm, not to be ex .. 

ceeded more than once a year, at many locations in the state. Similarly, 

achievement of the federal standard can be estimated to pennit a one-hour 

average exposure of between 0,6 and 0.8 ppm, not to be exceeded more than once 

a year, at most monitoring locations in the state. Although the one hour 

standard of 0.5 ppm cou1 d be expected to permit only one twenty-minute P'~f ~ ~ 

", fo,ii I
~ 

I 
I 
I 
J to exceed 0.8 ppm during the year, a three-hour standard could be expected '..I 
I 
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., 
" permit between two and five twenty-minute periods to exceed 0,8 ppm during a " 

one year period at most monitoring locations in the state. 

Twenty-four Hour Standard 

The health responses observed in community studies from twenty-four-hour 

exposures to 0.19 to 0.25 ppm of sulfur dioxide often were most apparent when 

contemporaneous particulate matter concentrations were greater than 250 ug/m3 

BS?" :1owever, in several studies described here and in the draft EIS, health 

responses were observed at significantly lower sulfur dioxide and particulate 

matter concentrations with no apparent threshold. At the lower concentrations 

the responses become less dramatic and more difficult to identify with statistical 

precision but are nevertheless observed. There is not convincing evidence that 

the presence of particulate is necessary to observe the effect at low concentra-

tions. Therefore the Department concedes a substantial degree of uncertainty 

in the identification of a concentration that will clearly protect the public 

,health and safety, and recommends an ambient air quality standard of 0.10 ppm 

averaged over twenty-four hours, not to be exceeded more than once a year. 

The current Montana twenty-four hour rule is 0.10 ppm, not to be exceeded 

more than one day in any three month period. This is expected to be function-

ally equivalent to the proposed standard, since violations of air quality 

standards often occur only during a single season at most monitoring locations. 

The current Federal regulations require the State to achieve a standard of not 

more than 0.14 ppm, not to be exceeded more than once a year. 

An averaging time of twenty-four hours is consistent with the time periods 

reported in the community epidemiological studies cited above and is consistent 

with the averaging time of the federal standards. An exceedance le~el of once 

per year, which is essentially a prohibition on concentrations above that amount, 

has been selected to be consistent with the other air qualtiy standards being 

recommended by the Department. 

*BS refers to particulate measurement by the British Smoke method; see pp. 53-54 
Of the draft EIS. 
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Annual Standard I Studies of the long term effects of sulfur dioxide exposure have associa~ 

the observed health response with annual average concentrations of 0.0~ to 0. 05 11 
ppm. In many of these studies, particulate matter concentrations are high wher,. 

sulfur dioxide levels are high, and lo~where sulfur dioxide levels are low. ~ 

Thus in these studies, the relative importance of the two pollutants cannot 

be clearly separated. Nor is it known if there is a synergistic relationship 

between sulfur dioxide and particulate matter at low concentrations. A few 

I 
·1; , 

studies have observed similar health responses at similar or slightly higher . 

concentrations of sulfur dioxide where annua1 average concentrations of particu-II 
late matter were very low. Because of the uncertainty involved in identifying II 
the long term concentrations of sulfur dioxide that will not adversely affect 

health, the Department recommends an annual average standard of 0.02 ppm. 

The current Montana annual average rule is 0.02 p~rn. The current federal 

primary standard is 0.03 DpM annual average. 

Consideration of Welfare Effects 

I 

The DepartMent's review and analysis of current scientific evidence indicates 

that the standards proposed to protect human health should largely protect the II 
state's commercially important plants from the known or anticipated effects of 

sulfur dioxide. Some potential exists for some sensitive species to be affected II 
at concentrations allowed by the proposed standards. It is anticipated thp 

effects of sulfur dioxide on materials, property, and other welfare interp.<;t 

would be prevented by the proposed standards. 

I 
I 

The current evidence pertaining to the welfare benefits from more strinyent I 
sulfur dioxide standards than that needed to protect human health is inconclusive 

and leaves the Department without a sufficient basis to ascertain the extent. 

significance of harm at concentrations below those proposed. Until further 
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research clarifies these uncertainties, the Department has determined the pro­

posed standards to adequatly protect welfare interests and therefore does not 

recommend standards beyond that needed to protect human health, 

Literature Cited 

Amdur, M.D. 1978. Physiological response to atmosphere pollutants. Environ­
mental Protection Agency (EPA 600/1-78-021), Research Trinagle Park, N.C. 

Anderson, I., G.R. Lundquist, P.L. Jensen, D.F. Proctor. 1974. Human response 
to controlled levels of sulfur dioxide. Environ. Health. 28:31-39. 

Asmundson, T., K. Kilburn, and W. McKenzie. 1973. Injury and metaplasia 
of airway cells due to S02. Lab. Invest. 29:41-53. 

Bedi, J.F., L.J. Folinsbee, S.M. Horvath, and R.S. Ebstein, 1979. Human exposure 
to sulfur dioxide and ozone: absence of a synergistic effect. Arch. 
Environ. Health 34:333-339. 

Bell, K.A., W.S. Linn, M. Hazucha, J.D. Hackney, D. Bates. 1977. Respiratory 
effects of exposure to ozone plus sulfur dioxide in southern California 
and Eastern Canada. Am. Ind. HY9. Assoc. J. 38:696-706. 

Burrows, B., R. Knudson, M. Lebowitz. 1977. The relationship of childhood 
respiratory illness to adult obstructive airway disease. Am. Rev. Resp. 
Disease 115:751-760. 

Carnow, B., M.H. Lepper, R.B. Shekele and J. Stamler. 1969. Chicago Air 
Pollution Study: S02 levels and acute illness in patients with chronic 
bronchopulmonary disease. Arch. Environ. Health. 18:768-776. 

Cohen, A., S. Brongerg, R.W. Buechley, L.T. Heiderscheit, C.M. Shy. 1972. 
Asthma and air pollution from a coal-fired power plant. Am. J. of Pub1. 
Health. 62:1180-1188. 

Douglas, J.W.B. and R.E. Waller. 1966. Air pollution and respiratory infection 
in children. Brit. J. Prevo Soc. Med. 20:1-8. 

Fletcher, L., R. Peto, C. Turker, F. Speizer. 1976. The natural history of 
chronic bronchitis and Emphysema. Oxford University Press. 

Frank, N.R., M.O. Amdur, J. Worcester, and J. Whittenberger. 1962. Effects 
of acute controlled exposure to S02 on respiratory mechanics of health 
male adults. J. Appl. Physiology 7;252-258. 

Kerrebijn, K., A. Mourmans, K. Biersteker 1975. Study on the relationship of 
air pollution to respiratory disease in school children, Environmental 
Research 10:14-28. 

222 



&EPA 

1 

1 

United States 
Environmental Protection 
Agency 

Research and Development 

Office of Health and 
Environmental Assessment 
Washington DC 20460 

Second 
Addendum to 
Air Quality 
Criteria for 
Particulate 
Matter and Sulfur 
Oxides (1982): 

Assessment of 
Newly Available 
Health Effects 
Information 

NOTICE 

EPA/600/8-86/020A 
July 1986 
Review Draft 

Review 
Draft 
(Do Not 
Cite or Quote) 

~,jll.~ '; . 1"/ 

This document is a preliminary draft. It has not been formally 
released by EPA and should not at this stage be construed to 
represent Agency policy. It is being circulated for comment on its 
technical accuracy and policy implications. 

.. r- . 



CHAPTER 1. INTRODUCTION 

The United States Clean Air Act and its 1977 Amendments mandate that the 
U.S. Environmental Protection Agency (U.S. EPA) periodically review criteria 
for National Ambient Air Quality Standards (NAAQS) and revise such standards as 
appropriate. The most recent periodic review of the scientific bases under­
lying the NAAQS for particulate matter (PM) and sulfur oxides (SO) culminated x 
in the 1982 publication of the EPA document Air Quality Criteria for Particulate 
Matter and Sulfur Oxides (U.S. EPA, 1982a), an associated PM staff paper (U.S. 
EPA, 1982b) which examined the implications of the revised criteria for the 
review of the PM NAAQS, an addendum to the criteria document addressing further 
information on health effects (U.S. EPA, 1982c), and another staff paper re­
lating the revised scientific criteria to the review of the sax NAAQS (U.S. EPA 
1982d). Based on the criteria document, addendum and staff papers, revised 
24-hr and annual-average standards for PM have been proposed (Federal Register, 
1984a) and public comments on the proposed revisions have been received both in 
written form and orally at public hearings (Federa~ Register, 1984b). Consid­
eration of possible revision of the sulfur oxides NAAQS is still under way. 

Since preparation of the above criteria document, addendum, and staff 
papers (U.S. EPA, 1982a, b, c, d), numerous new scientific studies or analyses 
have become available that may have bearing on the development of criteria for 
PM or SOx,and thus may notably impact proposed revisions of those standards now 
under consideration by EPA. In December 1985 the Clean Air Scientific Advisory 
Committee (CASAC) of EPA's Science Advisory Board met to discuss the PM proposals 
and possible implications of the newly available information. CASAC recom­
mended that a second addendum to the 1982 Criteria Document (U.S. EPA, 1982a) 
be prepared ~o evaluate new studies and their implications for derivation of 
health-related criteria for the PM NAAQS. In the process of responding to 
CASAC's recommendations, the Agency also determined that it would be useful to 
examine studies that have emerged since 1982 on the health effects of sulfur 
oxides. 
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Accordingly, the present addendum (1) summarizes key findings from the 
1982 EPA criteria document and first addendum (U.S. EPA, 1982a,c) as they 
pertain to derivation of health-related criteria, and {2} provides an updated 
assessment of newly available information of potential importance for deriva­
tion of health criteria for both the PM and SOx standards, with major emphasis 
on evaluation of human health studies published since 1981. Certain background 
information of crucial importance for understanding the assessed health effects 
findings is also summarized. This includes information on physical and chemi-

I 
I .., 
I 
I , 
I 

cal properties of PM, sulfur oxides, and associated aerosols (including acid II 
aerosols) and ambient monitoring techniques. However, new studies on associa- , ., 
tions between acid aerosols and health effects are being evaluated in a separate I 
issue paper. 

, 
'''l! 

1.1 PHYSICAL AND CHEMICAL PROPERTIES OF AIRBORNE PARTICULATE MATTER AND 
AMBIENT AIR MEASUREMENT METHODS 

As noted in the 1982 EPA criteria document (U.S. EPA, 1982a), airborne 
....., 

particles exist in many sizes and compositions that vary widely with changing .~ 
source contributions and meteorological conditions. However, airborne particle ~ 
mass tends to cluster in two principal size groups: coarse particles, general- 1;( 

ly larger than 2 to 3 micrometers (~m) in diameter; and fine particles, gener­
ally smaller than 2 to 3 ~m in diameter. The dividing line between the coarse 
and the fine sizes is frequently given as 2.5 ~m, but the distinction according II 
to chemical composition is neither sharp nor fixed; it can depend on the con- 1 
tributing sources, on meteorology, and on the age of the aerosol. , 

Fine particle volume (or mass) distributions often exhibit two modes. 
Particles in the nuclei mode (which includes particles from 0.005 to 0.05 ~m in 
diameter) form near sources by condensation of vapors produced by high tempera­
ture processes such as fossil-fuel combustion. Accumulation-mode particles 
(i.e., those 0.05-2.0 ~m in diameter) form principally by coagulation or g 
through vapor condensation of short-lived particles in the nuclei mode. Typi­
cally, 80 pe~cent or more of the atmospheric sulfate mass occurs in the accu­
mulation-mode. Particles in the accumulation mode normally do not grow int r 

the coarse mode. Coarse particles include re-entrained surface dust, salt 
spray. and particles formed by mechanical processes such as crushing and 
grinding. 



Primary particles are directly discharged from manmade or natural sources. 
Secondary particles form by atmospheric chemical and physical reactions, and 
most of the reactants involved are emitted as gaseous pollutants. In the air, 
particle growth and chemical transformation occur through gas-particle and 
particle-particle interactions. Gas-particle interactions include condensation 
of low-vapor-pressure mol ecul es, such as sulfuri c aci d (H2S04) and organ; c 
compounds, principally on fine particles. The only particle-particle interac­
tion important in atmospheric processes is coagulation among fine particles. 

As shown in Figure 1, fine atmospheric particles mainly include sulfates, 
carbonaceous material, ammonium, lead, and nitrate. Coarse particles consist 
mainly of oxides of silicon, aluminum, calcium, and iron, as well as calcium 
carbonate, sea salt, and material such as tire particles and vegetation-related 
particles (e.g., pollen, spores). The distributions of fine and coarse parti­
cles overlap; some chemical species found mainly in one mode may also be found 
in the other. 

80~----~----~-----r-----r----~----~----~----~ 

I COARSE I 
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Figure 1. Representative example of typical bimodal mass distribution (measured 
by impactors) and chemical composition in an urban aerosol. Although some 
overlap exists, note substantial differences in chemical composition of fine versus 
coarse modes. Chemical species of each mode are listed in approximate order of 
relative mass contribution. Note that the ordinate is linear and not logarithmic. 

Source: Modified from Whitby (1975) and NAS (1977), 
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The carbonaceous component of fine particles contains both elemental 
carbon (graphite and soot) and nonvolatile organic carbon (hydrocarbons in 
combustion exhaust and secondary organics formed by photochemistry). In many 
urban and nonurban areas, these species are the most abundant fine particles, 
after sulfates. Secondary organic particles form by oxidation of primary 
organics by a cycle that involves ozone and nitrogen oxides. Atmospheric 
reactions of nitrogen oxides yield nitric acid vapor (HN03) that may accumulate 

I 
I .. 
I 

as nitrate particles in the fine or coarse modes. Most atmospheric sulfates i 
and nitrates are water-soluble and tend to absorb moisture. Hygroscopic growth 
of sulfate-containing particles markedly affects their size, reactivity, and 
other physical properties which influence their biological and physical 
effects. 

',1 

The relative proportions of particles of different chemical composition i ,. 
and size ranges can vary greatly in ambient air, depending upon emission 
sources from which they originate and interactions with meteorological condi- i 
tions, e.g., relative humidity (RH) and temperature. Particles from combustion 
of fossil fuels or high-temperature processes, e.g., metal smelting, tend to 
fall in the fine «2.5 ~m) or small coarse mode «10 ~m MMD) range; those from'-l 
crushing or grinding processes, e.g., mining operations, tend to be mainly in 
the coarse mode (>2.5 ~m), with a substantial fraction in excess of 10 ~m. I 

Another important distinction concerning airborne particles is the broad 
characterization that can result from different m~thods commonly used for rou-
tine monitoring purposes. The most commonly used methods for collection and 

~ 
I 

measurement of airborne particles were described in U.S; EPA (1982a). As noted I 
I there, differences in measurements obtained from various instruments and 

methods used to measure PM levels have important implications for derivation of I 
quantitative dose-response relationships from epidemiologic studies and for 
establishing air quality criteria and standards. It is generally not practic-
able to discriminate on the basis of either particle size or chemical composi- I 
tion when assessing particulate matter data from routine monitoring networks. 
Characteristics of the collected samples are dependent on the types of sources I 
in the vicinity, weather conditions and sampling procedures. Difficulties that 
result and limitations of measurements were also discussed in detail in the 
1982 EPA criteria document (U.S. EPA, 1982a). 4 

When considering measurements of airborne particles it is essential to ~ 
specify the method used and to recognize that results obtained with one method I 
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and under a given set of conditions are not necessarily applicable to other 
situations. For example, attempts have been made to relate findings based on 
smoke measurements (that relate mainly to dark-colored characteristics of 
particles from incomplete combustion of coal or other hydrocarbon fuels) to 
situations involving total suspended particulate matter (TSP) or size-specific 
fractions thereof (measured directly in terms of weight). Because the former 
(smoke) methods were used in many early epidemiological studies and the latter 
are now more often used for monitoring purposes in many countries, conversion 
from one type of measurement to the other would be desirable, but for reasons 
noted below, there can be no generally applicable conversion factor. Compara­
tive evaluation of the two methods has been undertaken at numerous sites (Ball 
and Hume, 1977; Commins and Waller, 1967: lee et al., 1972), but the results 
emphasize that they measure different qualities of~he particulate matter and 
cannot be directly compared with one another (U.S. EPA, 1982a). 

Sampling airborne particles is a complex task because of the wide spectrum 
of particle sizes and shapes. Separating particles by aerodynamic size pro­
vides a simplification by disregarding variations in particle shape and relying 
on particle settling velocity. The aerodynamic diameter of a particle is not a 
direct measurement of its size but is the equivalent diameter of a spherical .. 
particle of specific gravity which would settle at the same rate as the mea­
sured' particles. Samplers can be designed to collect particles within sharply 
defined ranges of aerodynamic diameters or to simul~te the deposition pattern 
of particles in the human respiratory system, which exhibits a more gradual 
transition from acceptance to exclusion of particles. High-volume (hi-vol) 
samplers, dichotomous samplers, cascade impactors, and cyclone samplers are the 
most common devices with specifically designed collection characteristics. 
These samplers rely on inertial impaction techniques for separating particles 
by aerodynamic size, filtration techniques for collecting the particles and 
gravimetric measurements for determining mass concentrations. Mass concen­
trations can also be estimated using methods that measure an integral property 
of particles such as optical reflectance, and empirical relationships between 
mass concentrations and the integral measurement can be used to predict mass 
concentration, if a valid physical model relating to the measurements exists 
and empirical data verify the model predictions . 

. . The hi-vol sampler collects particles on a glass-fiber filter by drawing 
a'i; through the fi 1 ter at a flow rate of -1. 5 m3/mi n, and is used to measure 
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total suspended particulate matter (T5P). The hi-vol sampler has cutpoints 
=25 ~m at a wind speed of 24 kph and 45 ~m at 2 kph. Although sampling effec­
tiveness is wind-speed sensitive, no more than a 10 percent day-to-day variabi­
lity occurs for the same ambient concentration for typical conditions. The 
hi-vol is one of the most reproducible particle samplers in use, with a typical 
coefficient of variation of 3 to 5. One major problem associated with the 
glass-fiber filter used on the hi-vol is formation of artifact mass caused by 
the presence of acid gases in the air (e.g., artifactual formation of sulfates 
from 502)' which can add 6 to 7 ~g/m3 to a 24-h sample. The hi-vol has been II 
the sampler most widely used in the U.S. for routine monitoring and has yielded ~ .. 
T5P mass estimates used in many American epidemiological studies. i 

Hi-vol samplers with size-selective inlets (SS1) pave recently been devel­
oped which collect and measure particles ~10 ~m or ~15 ~m. Except for the I' 
inlet, these samplers are identical in design and operation to the TSP hi-vol. 
Versions are now being used in epidemiologic health effects studies, and 
several models are being evaluated for possible routine monitoring use. I The dichotomous sampler is a low-volume gravimetric measurement device 
which collects fine (~2. 5 ~m) and coarse (~2. 5 ~m to ~10 'or 15 IJm) ambient'" "l 
particle fractions. The sampler uses Tef1on® filters which minimize artifac~ 
mass formation. The earlier inlets used with this sampler were very wind-speed

l
. 

dependent, but newer versions are much improved. Because of low sampling flow 
rate, the sampler collects submil1igram quantities of particles and requires 
microbalance analyses, but is capable of reproducibility of !10 percent or I 
better. The method, however, has only begun to be employed on any major scale 
to generate size-selective data on PM mass assessed in relation to health I effects evaluated in epidemiological studies. 

Cyclone inlets with cutpoints around 2 ~m have long been used to separate .. 
the fine particle fraction, can be used with samplers designed to cover a rang~ 
of sampling flow rates and are available in a variety of phys;cal sizes. . 
Applications of cyclone inlets are found in 10- and 15-lJm cutpoint inlets forll 
both dichotomous and hi-vol samplers. Samplers with cyclone inlets could be 
expected to have coefficients of variations simi'lar to those of the dichotomoutl 
or S51 hi-vol samplers, and until recently have also found only limited use in 
epidemiological studies of PM health effects. 

Cascade impactors have been used to obtain mass distribution by partic~ 
size. Because care must be exercised to prevent errors (e.g., those due t 
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particle bounce between stages), these samplers are normally not used as 
routine monitors. A study by Miller and DeKoning (1974) comparing cascade 
impactors with hi-vol samplers showed inconsistencies in mass collections by 
the impactors. 

Samplers that derive mass concentrations by analytical techniques other 
than direct weight have been used extensively. One of the earliest was the 
British smokeshade (BS) sampler, which measures the reflectance of particles 
collected on a filter and uses empirical relationships to estimate mass concen­
trations. These relationships are more sensitive to carbon concentrations than 
mass (Bailey and Clayton, 1980) and hence are very difficult to interpret as 
either total or size-selective PM mass present in the atmosphere. The BS 
method and its standard variations typically collect PM with an ~4.5 ~m 050 
cutpoint under field conditions, with some particles ranging from 7 to 9 ~m at 
times being collected (McFarland et a1., 1982). Thus, even if larger particles 
are present in the atmosphere, the BS method collects mainly fine-mode and 
small coarse-mode particles. The BS method neither directly measures mass nor 
determines chemical composition of collected PM. Rather, it measures light 
absorption of particles indicated by reflectance from a stain formed by parti­
cles collected on filter paper. Reflectance of light from the stain depends 
both on density of the stain, or amount of PM collected, and optical properties 
of collected PM. Smoke particles composed of elemental carbon in incomplete 
fossil-fuel combustion products typically make the greatest contribution to 
darkness of the stain, especially in urban areas. Thus, the amount of elemen­
tal carbon, but not organic carbon, in the stain tends to be most highly 
correlated with BS reflectance readings. Other nonblack, noncarbon particles 
also have optical properties which can affect the reflectance readings, but 
usually with negligible contribution to optical absorption. 

Because the relative proportions of atmospheric carbon and noncarbon PM 
can vary greatly from site to site or from one time to another at the same 
site, the same absolute BS reflectance reading can be associated with very 
different amounts (or mass) of collected particles or even with very different 
amounts of carbon. Site-specific calibrations of reflectance readings against 
actual mass measurements from collocated gravimetric monitoring devices are 
therefore mandatory in order to obtain credible estimates of atmospheric 
concentrations of particulate matter based on the BS method. A single calibra­
tion curve relating mass or atmospheric concentration (in ~g/m3) of particulate 
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matter to BS reflectance readings obtained at a given site may serve as a basis'" 
for crude estimates of the levels of PM (mainly particles <10 ~m) at that site 'I 
over time, so long as the chemical composition and relative proportions of 
elemental carbon and noncarbon PM do not change. However, the actual mass or ,II 
smoke concentration at a given site may differ markedly from values calculated 1 
from a given reflectance reading on either of the two most widely used standard I 
curves (the British and DECO standard smoke curves). Thus, much care must be ~ 
taken in interpreting the meaning of any BS value reported in terms of ~g/m3, 
and such "nominal ll expressions of airborne particle concentrations are not I 
meaningful unless related to direct determinations of mass by gravimetric 
measurements carried out at the same geographical location and close in time to ,I 
the BS readings. 

The AISI light transmittance method is similar in approach to the BS I 
technique, collects particles with a 050 cutpoint :5.0 ~m aerodynamic diameter, I 

uses an air intake similar to that of the BS method, and has been used for 
routine monitoring in some American cities. Particles are collected on a i 
filter-paper tape periodically advanced to allow accumulation of another stain, , 
opacity of the stain is determined by transmittance of 'light through the ~ 
deposited material and tape, and results are expressed in terms of optical 
density or coefficient of haze (CoH) units per 1000 linear feet of air sampled I 
(rather than mass units). Readings of COH units are more responsive to non­
carbon particles than are BS measurements, but again, the AISI method does not. 
directly measure mass or determine chemical composition of collected particles. I 
Attempts to relate COH to ~g/m3 also require site-specific calibration of COH 
readings against mass measurements determined by a collocated gravimetric i 
device, but the accuracy of such mass estimates are subject to question. 

Since the hi-vol method collects particles much larger than those collec- I 
ted by BS or AISI methods, intercomparisons of PM measurements by the BS or 
AISI methods to equivalent TSP units, or vice versa, are very limited. For t 
example, as shown by several studies, no consistent relationship exists betweenl 
BS and TSP measurements taken at various sites or at the same site during 
various seasons. One exception is the relationship observed between as and Tspi 
'during severe London air pollution episodes when low wind-speed conditions 
caused settling out of larger coarse-mode particles. Because fine-mode particl' 
predominated, TSP and BS levels (in excess of -500 ~g/m3) tended to converge~ 
as expected if mainly fine-mode particles were present. 

1 
1-8 



Many analytical techniques are available to determine chemical properties 
of particles collected on a suitable substrate. Most of the techniques, such 
as those for elemental sulfur, have been shown to be more precise than the 
analyses for gravimetric mass concentration. Methods are available that 
provide reliable analyses for sulfates, nitrates, organic fractions, and 
elemental composition (e.g., sulfur, lead, silicon), but not all analyses can 
be used for all particle samples because of factors such as incompatible 
substrates or inadequate sample size. Results can be misinterpreted when 
samples have not been appropriately segregated by particle size and when 
artifact mass is formed on the substrate rather than collected in particulate 
form, e.g., positive artifacts likely in nitrate and sulfate determinations (as 
noted below). 

1.2 PHYSICAL/CHEMICAL PROPERTIES OF SULFUR OXIDES AND THEIR TRANSFORMATION 
PRODUCTS AND AMBIENT MEASUREMENT METHODS 
The only sulfur oxide that occurs at significant concentrations in the 

atmosphere is sulfur dioxide, one of the four known gas~phase sulfur oxides 
(sulfur monoxide, sulfur dioxide, sulfur trioxide, and disu1fur monoxide). As 
discussed in U.S. EPA (198Za), sulfur dioxide is a colorless gas detectable by 
taste a~ levels of 1000 to 3000 ~g/m3 (0.35-1.05 ppm). Above 10,000 ~g/m3 (3.5 
ppm), it has a pungent irritating odor. 

As also discussed in U.S. EPA (1982a), SOZ is mainly removed from the 
atmosphere by gaseous, aqueous, and surface oxidation to form acidic sulfates. 
Gas-phase oxidation of 502 by the hydroxyl (OH) radical is well understood; not 
so well understood, however, is oxidation of 502 by hydroperoxyl (HOZ) and 
methyl peroxyl (CH302) radicals. The ready solubility of 502 in water is due 
mainly to formation of bisulfite (HS03-) and sulfite (S032-) ions, which are 
easily oxidized to form acidic sulfates by reacting with catalytic metal ions 
and dissolved oxidants. Sulfur dioxide reacts on the surface of a variety of 
airborne solid particles, such as ferric oxide, lead dioxide, aluminum oxide, 
salt, and charcoal. 

Sulfur trioxide (503)' which can be emitted into the air directly or 
result from reactions mentioned earlier, is a highly reactive gas. In the 
presence of moisture in the air, it is rapidly hydrated to form sulfuric acid. 
In the air, then, it is sulfuric acid in the form of an aerosol that is found 

I 
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rather than 503' and it is generally associated with other pollutants in ~ 
droplets or solid particles of widely varying sizes. The acid is strongly ~ 
hygroscopic, and droplets containing it readily take up further moisture from a 
the air until they are in equilibrium with their surroundings. If any ammonia 
is present, it reacts with sulfuric acid to form various ammonium sulfates, i 
which continue to exist as an aerosol (in droplet or crystalline form, depend­

!ii't ing on the relative humidity). 
~ 

The sulfuric acid may also react further with other compounds in the air • 
to produce other sulfates. Some sulfates reach the air directly from combus-
tion or industrial sources, and near oceans, sulfates exist in aerosols gene­
rated from ocean spray. As discussed in U.S. EPA (1982a), sulfate particles 
fall mainly in the fine-mode «2.5 IJm) size range. These particles, in the 
presence of moisture in air, combine with water to form· coarse-mode aerosols 
(Le., >2.5IJm). 

i 

~ 
i;~ 

Many sulfur compounds are present in the complex mixture 
pollutants. Some are naturally occurring and some are manmade. 
sulfur emissions in the United States have been estimated to be 

of urban air • 
Total biogenic! 

~ in the range of I 
5 to 6 million metric tons annually. Additional contributions from coastal and 
oceanic sources may also be significant. Anthropogenic (manmade) sources ar~ 
estimated to emit about 26 to 27 million metric tons of SOx (mostly S02) 
annually' in the United States. Most manmade sulfur oxide emissions are from j 
stationary point sources; over 90 percent of these ar~ S02 and the rest are 
sul fates. l!! 

Once S02 is emitted into the lower atmosphere, maintenance of a tolerable I 
envi ronment depends on the abi 1 i ty of wi nd and turbu1 ence to di sperse the 
pollutants. Factors affecting the dispersion of 502 from combustion sources I 
include (1) temperature and efflux velocity of the gases, (2) stack height, (3) 
topography and the proximity of other buildings, and (4) meteorology. Some of I 
the S02 emitted into the air is removed unchanged onto various surfaces, 
including soil, water, grass and vegetation. The remaining S02 is transformedl 
into sulfuric acid or other sulfates by various processes in the presence of 

,moi sture, and. these transformation products are then removed by dry deposition I 
processes or by precipitation. The relative proportion of S02 and its trans- I 
formation products resulting from atmospheric processes varies with increasing 
distance from emission sources and residence time (age) in the atmosphere. I 
With long-range transport (over hundreds or thousands of kilometers), extensi~ 

I 
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transformation of S02 to sulfates occurs, with dry deposition of acidic sulfates 
or their wet depositon in rain or snow contributing to acidic precipitation 
processes. 

The most commonly used collection and measurement methods for sulfur 
oxides were described in the 1982 EPA criteria document (U.S. EPA, 1982a). A 
clear understanding of the underlying bases and limitations of particular 
methods is essential for adequate interpretation of epidemiological studies 
discussed later. If S02 were the only contaminant in air, all measurement 
methods for that gas would give comparable results, indicating the true concen­
tration of S02' In typical urban environments, however, other pollutants are 
always present and. although sampling procedures can be arranged to minimize 
interference from particulate matter by first filtering the air, errors still 
arise due to other gases and vapors. Thus, variations in specificity and 
accuracy of methods must be taken into account in comparing results from 
various studies. 

Methods for measurement of S02 include (1) manual methods, which involve 
collection of the sample over a specified time period and subsequent analysis 
by a variety of analytical techniques, and (2) automated methods, in which 
sample collection and analysis are performed continuously and automatically. 
In the most commonly used manual methods, the analyses of the collected samples 
are based on colorimetric, titrimetric, turbidimetric, gravimetric, x-ray fluo­
rescent, chemi1uminescent, and ion exchange chromatographic measurement prin­
ciples. 

The most widely used manual method for determination of. atmospheric S02 is 
the West-Gaeke pararosaniline method. An improved version of this colorimetric 
method, adopted in 1971 as the U.S. EPA reference method, can measure ambient 
S02 at levels as low as 2S ~g/m3 (O.Ol ppm) with 30 min to 24 hr sampling time. 
The method has acceptable specificity for S02' if properly implemented; how­
ever, samples collected in tetrachloromercurate(II) can undergo temperature­
dependent decay leading to the underestimation of ambient S02 concentrations. 
A variation of the method uses a buffered forma1dehyde solution for sample 
collection, r~ducing the temperature-dependent decay problem. Certain American 

'epidemiological studies employed the West-Gaeke or other variations of the 
pararosaniline method. 

A titrimetric (acidometric) method, whereby S02 is collected in dilute 
hydrogen peroxide and the resultant H2S04 is titrated with standard alkali, is 
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the standard method mainly used in Great Britain and by the Organization fO~ 
Economic Cooperation and Development (OECD). The method requires long samplin' 
times (24 h). is subject to interference from atmospheric acids and bases. and 
can be affected by errors due to evaporation of reagent during sampling. 
titration errors. and alkaline contamination of glassware. It has been used to! 
provide aerometric 502 estimates reported in many British and European epidemi 
ological studies. 

Some other methods use alkali-impregnated filter papers for collection of 
502 and subsequent analysis as sulfite or sulfate. Most involve extraction 
prior to analysis; but nondispersive x-ray fluorescence allows direct measure­
ment of 502 collected on sodium carbonate-impregnated membrane filters. These 
methods have not been widely used for routine air monitoring or epidemiological 
studies. 

Two of the most sensitive methods for measuring 502 are based on chemilu­
minescence and ion exchange chromatography. With the former, 502 is absorbed 
in a tetrachloromercurate solution and then oxidized with potassium permanga­
nate; oxidation of the absorbed 502 is accompanied by ~hemiluminescence de­
tected by a photomultiplier tube. With the latter, ion exchange chromatogra 
can be used to determine ambient levels of 502 absorbed into dilute hydrogen 
peroxide and oxidized to sulfate. or 502 absorbed into a buffered formaldehyd 
reagent. These methods have not yet been widely employed for routine monitor-
i ng uses. 

Sulfation methods, based on reaction of airborne sulfur compounds with 
lead dioxide paste to form lead sulfate, have been used both in the United I 
States and Europe to estimate ambient 502 concentrations over extended time 
periods. However, data obtained by sulfation methods are affected by many 
physical and chemical variables and other interferences (such as wind speed.1 
temperature, and humidity); and they are not specific for S02' since sulfation i 

rates are also affected by other airborne sulfur compounds (e.g., as sUlfates>1I1 
Thus. although sulfation rates (mg 5°3/100 cm2/day) have been converted to : 
rough estimates of 502 levels (in ppm), these cannot be accepted as accuratell, 
measurements of atmospheric 502 levels. This is notable here because lead .' 
dioxide gauges provided estimates of S02 data used in some pre-1960s British 
epidemiological studies and also in some American epidemiologic studies. J: 

Automated methods for measuring ambient 502 levels have been widely us, ! 

for air monitoring. Some early continuous S02 analyzers, based on conductivitl: 

1-12 I 



and coulometry, were subject to interference by many ambient air substances. 
More recent commercially available analyzers using these measurement principles 
exhibit improved specificity for S02 through incorporation of sophisticated 
chemical and physical scrubbers. 

Continuous S02 analyzers that use flame photometric detection (FPD), 
fluorescence, or second-derivative spectrometry are now commercially available. 
The FPD method involves measurement of the band emission of excited S02 

molecules formed from sulfur species in a hydrogen-rich flame and can exhibit 
high sensitivity and fast response, but must be used with selective scrubbers 
or coupled with gas chromatographs to achieve high specificity. Fluorescence 
analyzers detect characteristic fluorescence of the 502 molecule when irra­
diated by UV light, have acceptable sensitivity and response times, are in­
sensitive to sample flow rate, and require no support gases. However. they can 
be affected by interference due to water vapor (quenching effects) and certain 
aromatic hydrocarbons and must employ ways to minimize such effects. Second­
derivative spectrometry can provide highly specific measurement of 502 in the 
air, with continuous analyzers based on this principle being insensitive to 
sample flow rate and requiring no support gases. u.s. EPA has designated con­
tinuous analyzers based on many of the above principles (conductivity, coulome­
try, flame photometry, fluorescence, and second-derivative spectrometry) as 
equivalent methods for measurement of atmospheric 502. 

Two main methods have been used to measure total water-soluble sulfates 
collected on filters along with other suspended particulate matter. With the 
turbidimetric method, samples are collected on sulfate-free glass fiber or 
other efficient filters. the sulfate is extracted and precipitated with barium 
chloride, and the turbidity of the suspension is measured spectrophotometrically. 
Samples are normally collected over 24-h periods by hi-vol sampler. However, 
no distinction can be made between sulfates and sulfuric acid present in the 
air and collected on the filters; and some material present as acid in the air 
may be converted to neutral sulfate on the filter during sampling. With the 
methyl thymol blue method, samples are collected as in the turbidimetric method 
.and the extract is reacted with barium chloride, but the barium remaining in 
solution is then reacted with methylthymol blue and the sulfate determined 
co10rimetrically by measurement of uncomplexed methyl thymol blue. This modifi­
cation allows the procedure to be automated. but the same limitations-as noted 
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I 
for the turbidimetric method apply, including lack of distinction between ; 
sulfates and sulfuric acid. 

As for sulfuric acid, no fully satisfactory method exists for its measure-II 
ment in the presence of other pollutants in the air, but some procedures exist 
for examining acidic properties of suspended particles or acid aerosols in I 
general. Almost all of the strong acid content of ambient aerosols consists o~ 
sulfuric acid (H2S04) and its partial atmospheric neutralization product, I' 

ammonium bisulfate (NH4HS04); however, ammonium sulfate [(NH4)2S04]' the final 
neutralization product, is only weakly acidic. Nitric acid (HN03) and hydro­
chloric acid (Hel) are other strong acids found in the ambient air (mainly as II 
vapors or, when incorporated into fog droplets, as constituents of acid 
aerosols). Ambient air acidic aerosol concentrations can be expressed in terml 
of ~mols H+/m3 or as H2S04 equivalent in ~g/m3 (at 98 ~g/~mol). Unfortunately, 
no systematic surveys of average acid aerosol concentrations in United States. 
airsheds were available at the time the 1982 EPA criteria document (1982a) wa~ 
prepared, nor is such systematic survey information available for more current 
acidic aerosol levels. However, Lioy and Lippmann (1985) have recently su~ 
marized some of the highest levels reported for recent years in North America, 
including levels in the range of 20 to 30 ~g/m3 H2S04 (1 hr mean). This is i1l 
contrast to the highest level (680 ~g/m3 H2S04 1 hr mean) recorded in the 
United Kingdom in London in 1962 and even higher levels almost certainly I: 

present during earlier London air pollution episodes. 

I 
1.3 KEY AREAS ADDRESSED IN EMERGING NEW HEALTH EFFECTS DATA 

Important new health effects information has emerged in three main areas' 
since preparation of the 1982 EPA criteria document and addendum: (1) new dat 
which permit more definitive characterization of respiratory tract depositiol 
patterns for inhaled particles of various size ranges, e.g., fine-mode «2.5 
~m) vs. larger coarse mode particles (>2.5 ~m, <10 ~m, <15 ~m, etc.); (2) ne~ 
reanalyses of certain key British epidemiology studies, which used BS method4i 
for measuring PM levels, and additional new epidemiologic studies, employing 
~ther non-gra~imetri~ or gravimetric PM measureme~t methods, that assess. healil 
effects assoclated wlth exposures to PM and SOx ln contemporary urban alrstlJ 
of the 1970s and 19805; and (3) new controlled human exposure studies which I 
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more precisely define exposure-response relationships for pulmonary function 
decrements and respiratory symptoms due to acute S02 exposure. 
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CHAPTER 5. EXECUTIVE SUMMARY 

In general, studies published in the scientific literature since 1981-82 
support many of the conclusions reached in the earlier criteria review (U.S. 
EPA,,1982a,~). Some of the ~ey.finding.s emerging from the p,resent evaluation 
of the newly available information on health effects associated with exposure 
to PM and SOx are summarized here. 

5.1 RESPIRATORY TRACT DEPOSITION AND FATE 
Studies published since preparation of the earlier criteria document (U.S. 

EPA, 1982a) and the previous addendum (U.S. EPA, 1982c) support the'conclusions 
reached at that time and provide clarification of several issues. In light of 

~ previously available data, new literature was reviewed with a focus towards (1) 
the thoracic deposition and clearance of large particles, (2) assessment of 
deposition during oronasal breathing, (3) deposition in possibly susceptible 
subpopulations, suc~ as children, and (4) information that would relate the 
data to refinement or interpretation of ancillary issues, such as inter- and 
intrasubject variability in deposition, deposition of monodisperse versus 
polydisperse aerosols, etc. 

The thoracic deposition of particles ~10 ~m Dae and their distribution in 
the T8 and P regions has been studied by a number of investigators (Svartengren, 
1986; Heyder, 1986; Emmett et al •• 1982). Depending upon the breathing regimen 
used, T8 deposition ranged from 0.14 to 0.36 for 10-~m Dae particles, while the 
range for 12-~m Dae particles was 0.09 to 0.27. For particles 16.4 ~m Dae , a 
maximally deep inhalation pattern resulted in T8 deposition of 0.12. While the 
magnitude of deposition in various regions depends heavily upon minute ventila­
tion, there is, in general, a gradual decline in thoracic deposition for large 
particle sizes, and there can be significant deposition of particles greater 
than 10 ~m Dae , particularly for individuals who habitually breathe through 
their mouth. Thus, the deposition experiments wherein subjects inhale throug~ 
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a mouthpiece are relevant to examining the potential of particles to penetrat~ 
to the lower respiratory tract and pose a potentially increased risk. In- I 
creased risk may be due to increased localized dose or to the exceedingly long 

hal f-~~:~:u~~r e:::~~::~:a~f d:::ge:r:a~::c~::r~~~~~i:~a~~a:~~' f~:8~~~OSit ion of , 

particles in the lungs of children, some trends are evident from the modeling i" 

results of Phalen et a1. (1985). Phalen and co-workers made morphometric 
measurements in replica lung casts of people aged 11 days to 21 years and 
modeled deposition during inspiration as a function of activity level. They I 
found that, in general, increasing age is associated with decreasing particu­
late deposition efficiency. However, very high flow rates and large particu- I 
late sizes do not exhibit consistent age-dependent differences. Since minute 
ve'ntilation at a given state of activity is approximately linearly related to I,i 

body mass, children receive a higher T8 dose of particles than do adults and 
would appear to be at a greater risk, other factors (i.e., mucociliary clear­
ance, particulate losses in the head, tissue sensitivity, etc.) being equal. II 

:~ 

5.2 SUMMARY OF EPIDEMIOLOGIC FINDINGS ON HEALTH EFFECTS ASSOCIATED WITH '-iii 
EXPOSURE TO AIRBORNE PARTICLES AND SOX _ 

Newly available reanalyses of data relating mortality in London to short-II 
-term (24-h) exposures to PM (measu-red as smoke) and S02 were evaluated and 
their results compared with earlier findings and conclusions discussed in U.S. II 
EPA (1982a). Varying strengths and weaknesses were evident in relation to the 
different individual reanalyses evaluated and certain questions remain l;Jn- J 
resolved concerning most. Regardless of the above considerations, the followi 
conclusions appear warranted based on the earlier criteria review (U.S. EPA, 
1982a) and present evaluation of newly available analyses of the London mortal-Ii 
ity experience: (1) markedly increased mortality occurred, mainly among the 
elderly and chronically ill, in association with BS and 502 concentrations I 
above 1000 ~g/m3, especially during episodes when such pollutant elevations 
occurred for,several consecutive days; (2) the relative contributions of BS an1l 
S02 cannot be clearly·distinguished from those of each other, nor can the 
effects of other factors be clearly delineated, although it appears likely thai­
coincident high humidity (fog) was also important (possibly in providing .., 
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conditions leading to formation of H2S04 or other acidic aerosols); (3) in­
creased risk of mortality is associated with exposure to as and S02 levels in 
the range of 500 to 1000 ~g/m3, clearly at concentrations in excess of -700 to 
750 ~g/m3; and (4) less certain evidence suggests possible slight increases in 
the risk of mortality at as levels below 500 ~g/m3, with no specific threshold 

\ 

levels having yet been demonstrated or ruled out at lower concentrations of as 
(e.g., at 150 ~g/m3) nor potential contribution of other plausibly confounding 
variables having yet been fully evaluated. 

In addition to the reanalyses of London mortality data, reanalyses of 
mortality data from New York City in relation to air pollution reported by 
Ozkaynak and Spengler (1985) were evaluated. Time-series analyses were carried 
out on a subset of New York City data included in a prior analysis by Schimmel 
(1978) which was critiqued during the earlier criteria review (U.S. EPA, 
1982a). The reanalyses by Ozkaynak and Spengler (1985) evaluated 14 years 
(1963-76) of daily measurements of mortality (the sum of heart, other circula­
tory, respiratory, and cancer mortality), COH, 5°2, and temperature. In 
summary, the newly available reanalyses of New York City data raise possibili­
ties that, with additional work, further insights may emerge regarding 
mortality-air pollution relationships in a large U.S. urban area. However, the 
interim results reported thus far do not now permit definitive determination of 
their 'usefulness for defining exposure-effect relationships, given the above-
noted types of caveats and limitations. 

Similarly, it is presently difficult to accept findings reported in 
another new study of mortality associated with relatively low levels of S02 
pollution in Athens, given questions regarding representativeness of the 
monitoring data and the statistical soundness of using deviations of mortality 
from an earlier baseline relatively distant in time. Lastly, a newly reported 
analyses of mortality-air pollution relationships in Pittsburgh (Allegheny 
County, PAl was evaluated as having utilized inadequate exposure characteriza­
tion and the results contain sufficient internal inconsistencies, so that the 
analyses are not useful for delineating mortality relationships with either 5°2 
or PM. 

Of the newly-reported analyses of short-term PM/Sax exposure-morbidity 
relationships discussed in this Addendum, the Dockery et al. (1982) study 
provides the best-substantiated and most readily interpretable results. Thos, 
results, 'specifically, point toward decrements in lung function occurring in 
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association with acute, short-term increases in PM and S02 air pollution. The 
small, reversible decrements appear to persist for 1-2 wks after episodic 
exposures to these pollutants across a wide range, with no clear delineation of 
threshold yet being evident. In some study periods effects may have been due 
to TSP and S02 levels ranging up to 422 and 455 ~g/m3, respectively. Notably 
larger decrements in lung function were discernable for a subs~t of children 
(responders) than for others. The precise medical significance of the observed 
decrements per!! or any consequent long-term sequalae remain to be determined. 
The nature and magnitude of lung function decrements found by Dockery et al. 
(1982), it should be noted, are also consistent with: observations of Stebbings 
and Fogelman (1979) of gradual recovery in lung function of children during 
seven days following a high PM episode in Pittsburgh, PA (max 1-hr TSP esti­
mated at 700 ~g/m3); and a report by Saric et al. (1981) of 5 percent average 
declines in FEV1.0 being associated with high S02 days (89-235 ~g/m3). 

In regard to evaluation of long-term exposure effects, the 1982 U.S. EPA 
criteria document (1982a) noted that certain large-scale "macroepidemiological" 
(or "ecologic" studies as termed by some) have attracted a~tention on the basi, 
of reported demonstrati ons of associ at ions between mortal i ty and vari ous 
indices of air pollution, e.g., PM or SOx levels. U.S. EPA (1982a) also noted 
that various criticisms of then-available ecologic studies made it impossible 
to ascertain which findings may be more valid than others. Thus, although many 
of the studies qualitatively suggested positive associations between mortality 
and chronic exposure to certain air pollutants in the United States, many key 
issues remained unresolved concerning reported associations and whether they 
were causal or not. 

Since preparation of the earlier Criteria Document (U.S. EPA, 1982a) 
additional ecological analyses have been reported regarding efforts to assess 
relationships between mortality and long-term exposure to particulate matter 
and other air pollutants. For example, Lipfert (1984) conducted a series of 
cross-sectional multiple regression analyses of 1969 and 1970 mortality rates 
for up to 112 U.S. SMSA's, using the same basic data set as Lave and Seskin 
.(1978) for 1969 and taking into account various demographic, environmental and 
lifestyle variables (e.g., socioeconomic status and smoking). Also, the 
Lipfert (1984) reanalysis included several additional independent variables: 
diet; drinking water variables; use of residential heating fuels; migration; 
and SMSA growth. New dependent variables included age-specific mortality rates 
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with their accompanying sex-specific age variables. Both linear ':-\l1d several 
nonlinear (e.g., quadratic or linear splines testing for possible threshold ~ 
model specifications) were evaluated. 

It became quite evident from the results obtained that t~e a;r pollution 
regression results for the U.S. data sets analyzed by Lipf~,·t (1981) are 
extremely sensitive to variations in the inclusion/exclusion of specific 
observations (for central city versus SMSA's or different subsets of locations) 
or addi tiona 1 explanatory vari ab 1 es beyond those used in the e;t'r! it! " L~ve and 
Seskin analyses. The results are also highly dependent upon th~ p~rticular 

model specifications used, i.e. air pollution coefficients vary i!1 st"~,ngth of 
association with total or age-/sex-specific mortality depending upon th~ form 
of the specification and the range of explanatory variables il!(luded ii) the 
analyses. Lipfert's overall conclusion was that the sulfate regression ~oeffi7 
cients are not credible and, since sulfate and TSP interact with each other in 
these regressions, caution is warranted for TSP coefficients as well. 

Ozkaynak and Spengler (1985) have also newly described re~ultc; from 
ongoing attempts to improve upon previous analyses of mortal ity find IllUr'bidity 
effects of air pollution in the United States. Ozkaynak and Spellglel' (t985) 

present principal findings from a cross-sectional analysis of thp. t')~.{t) u.S. '\ItIi 

vital statistics and available air pollution data bases for SIJ1f"tl~S) ."H\ fine, 
inhalable and total suspended particles. In these analyses, U''; i ng n'l{ If. ; ple 
regression methods, the association between various particle lil:.:t:\;ures ,t!ld 1980 

total mortality were estimated for 98 and 38 SMSA subsets by i,I,.:orp'inU"g 
recent information on particle size relationships and a set of socio~l..u,j')mic 

variables to control for potential confounding. Issues of model misspecifica­
tion and spatial autocorrelation of the residuals were also ~nves~,igdt~d 

The Ozkaynak and Spengler (1985) results for 1980 U. S, mOI't,! 1 i ty \L.l'ii de 
an interesting overall contrast to the findings of Lipfp.rt (lC')8t1) fo,' i%9-·10 

U. S. mortal ity data. Whereas L ipfert found TSP coeffici"Ilt.s I:.ll be ·,11)'; t con­
sistently statistically significant (although varying wirte1j Ik/)endi"l) 1I111J!'\ 

model specifications, explanatory variables included, etc.), O'::.iyn,1'< ,!"d 
Spengler found particl,e mass measures including coarse particles (lSi> lIP) 
often to be non-significant predictors of total mortality. Also, wh:!('eas 
Lipfert found the sulfate coefficients to be even more un:;t."\~l'. ;~;,~n i:lf~ EP 
associa,tions with mortality (and questioned the credibil ;ty 0f thf~ :;.,! f,j,(:; 

coefficients), Ozkaynak and Spengler found that particlP. ~:(j),h,,"tJ III:!., .,Jl'es ,. 
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related to the respirable or toxic fraction of the aerosols (e.g., FP or 
sulfates) to be most consistently and significantly associated with annual 
cross-sectional mortality rates. It might be tempting to hypothesize that 
changes in air quality or other factors from the earlier data sets (for 
1969-70) analyzed by Lipfert (1984) to the later data (for 1980) ~nalyzed by 
Ozkaynak and Spengler (1985, 1986) may at least partly explain their contrast­
ing results, but there is at present no basis by which to determine if this is 
the case or which set of findings mayor may not most accurately characterize 
associations between mortality and chronic PM or SOx exposures in the United 
States. Thus conclusions stated in U.S EPA (1982a) concerning ecologic 
analyses still largely apply here in regard to mortality PM/SOx relationships. 

The present Addendum also evaluated a growing body of new literature on 
morbidity effects associated with chronic exposures to airborne particles and 
sulfur oxides. In summary, of the numerous new studies published on morbidity 
effects associated with long-term exposures to PM or SOx' only a few may 
provide potentially useful results by which to derive quantitative conclusions 
concerning exposure-effect relationships for the subject pollutants. A study 
by Ware et a1. (1986), for example, provides evidence of 'respiratory symptoms 
in children being associated with particulate matter exposures in contemporary 
U.S. cities without evident threshold across a range of TSP levels of -25 to 
150 IJg/m3. The increase in symptoms appears to occur wi thout concom; tant 
decrements ;n .lung .function among the same children. The medical significance 
the observed increased in symptoms unaccompani ed by decrements in 1 ung of 
function remains to be fully evaluated but is of likely health concern. 
Caution is warranted, however, in using these findings for risk assessment 
purposes in view of the lack of significant associations for the same variables 
when assessed from data within individual cities included in the Ware et a1. 
(1985) study. 

Other new American studies provide evidence for: (1) increased respira­
tory symptoms among young adults in association with annual-average S02 levels 
of -115 IJg/m3 (Chapman et al., 1983); and (2) increased prevalence of cough in 
children (but not lung function changes) being associated with intermittent 

. exposures to mean peak 3-hr S02 levels of -1.0 ppm or annual average S02 levels 
of -103 IJg/m3 (Dodge et a1., 1985). 

Results from one European study (PAARC, 1982a,b) also suggest the likeli­
hood of lower respiratory disease symptoms and decrements in lung function in 
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adults (both male and fe~~le) being associated with annual ~verd~p ~02 :~vels 

ranging without evident threshold from about Z5 to 130 ~g/m3, In r!",; :.;'~n t,hat 

study suggests that upper respiratory disease and lung function d~,,: ':,'. in 

children may also be associated with annual-average SOZ level·- aCN~', i' ,:, ,Ie 

range. Further analyses would probably be necessary to dete, mine wi ,ti',,:,' l.il' 

not any thresholds for the health effects reported by PAARC (198Za,b) ~Aist 

within the stated range of annual-average SOZ values. 

5.3 SUMMARY OF CONTROLLED HUMAN EXPOSURE STUDIES OF SULFUR n fOX IDE HEALTH 
EFFECTS 

The new studies clearly demonstrate that asthmatics are ml'ch more '5!nsi­

tive to SOZ as a group. Nevertheless, it is clear that there is a broad range 

of sensitivity to SOZ among asthmatics exposed under similar I..vnditions. Re­
cent studies also confirm that normal healthy subjects, even with moderate to 

heavy exerci se, do not experi ence effects on pulmonary function due to 502 
exposure in the range of 0 to Z ppm. The minor exception may b~ th@ a:"/y,1Iice 

of the unpleasant smell or taste associated with 502, The sW'jfJest iOI) t!it 

asthmatics are about an order of magnitude more sensitive thall ",."rnalt; i·; ~.hJS 

confirmed. 

There is no longer any question that normally breathing ,~'itljll;,ltic::. per­

forming moderate to heavy exercise will experience SOZ-induled b;'o,,-:hocon-

. strict-ion whe'n breathing SOZ 'for 'at least 5 min' at concentrat.i')'i'; le,~ thQli l 

ppm. Durations beyond 10 mi n do not appear to cause substant i d I 'tI(Jr'~ l~n i ng of 

the effect. The lowe~t concentration at which bronchoconstriction is clearly 
worsened by 50Z breath~ng depends on a variety of factors. 

Exposure to less than 0.Z5 ppm has not evoked group m~an ~h~n0~~ in 

responses. Although some individuals may appear to respond t,.) SO, ('1' :l'lt,Y'~-,. 
tions less than 0.Z5 ppm, the frequency of these responses i'5 Ilot, '!~" 1'5t,,' Ibly 

greater than with clean air. Thus individual responses cann0', f,,~: j'.! j ip" 'pon 

for response estimates, even in the most reactive segment of till: :' ;)1,11t'",1. 

In the 5.02 concentration range from O. Z to O. 3 ppm, six chamber expl)sure 

. stUdies were performed with asthmatics performing moderate to heavy exercise. 

The evidence that SOZ-induced bronchoconstriction occurred <it t,hi< .I)I,',,'!' tra­

tion with natural breathing under a range of ambient conditio;,·; ·:Il\,"'i:!i'.'",'al. 

Only with oral mouthpiece breathing of dry air (an unusual bredt:1 ill;':,!:: '1I)·jer 
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exceptional ambient conditions) were small effects observed on a test of ques­
tionable quantitative relevance for criteria development purposes. These find­
ings are in accord with the observation that the most reactive subject in the 
Horstman et al. (1986) study had a PCS02 (S02 concentration required to double 
SRaw) of 0.28 ppm. 

Severa 1 observations of s i gnifi cant group mean changes in SRaw have 
recently been reported for asthmatics exposed to 0.4 to 0.6 ppm S02' Most if 
not all studies, using moderate to heavy exercise levels (>40 to 50 L/min), 
found evidence of bronchoconstriction at 0.5 ppm. At a lower exercise rate, 
other studies (e.g., Schachter et al., 1984) did not produce clear evidence of 
SOZ-induced bronchoconstriction at 0.5 ppm S02' Exposures which included 
higher ventilations, mouthpiece breathing, and inspired air with a low water 
content resulted in the greatest responses. Mean responses ranged from 45 
percent (Roger et al. t 1985) to 280 percent (Bethel et al., 1983b) increase in 
SRaw. At concentrations in the range of 0.6 to 1.0 ppm, marked increases in 
SRaw are observed following exposure. Recovery is generally complete within 
approximately 1 h although the recovery period may be longer for subjects with 
the most severe responses. 

It is now evident that for SOZ-induced bronchoconstriction to occur in 
asthmatics at concentrations less than 0.75 ppm, the exposure must be accom­
panied'by hyperpnea. Ventilations in the range of 40 to 60 Llmin have been 
most successful; such ventilations are beyond the usual oronasal ventilatory 
switchpoint. 

There is no longer any question that oral breathing (especially via mouth­
piece) causes exacerbation of S02-induced bronchoconstriction. New studies 
reinforce the concept that the mode of breathing is an important determinant of 
the intensity of SOZ-induced bronchoconstriction in the following order: oral 
> oronasal > nasal. 

A second exacerbating factor strongly implicated in recent reports is the 
breathing of dry andlor cold air with S02' It has been suggested that the 
reduced water content and not cold, per se, could be responsible for much of 

. this effect. ,Airway drying may contribute to the S02 effect by decreasing the 
efficacy of S02 scrubbing by the surface liquid of the oral and nasal airway. 
Drying of airways peripheral to the laryngopharynx may result in decreased 
surface liquid volume to buffer the effects of S02' 
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The new studies do not provide sufficient additional information to estab- II 

lish whether the intensity of the SOZ-induced bronchoconstriction uepends upon 
the severity of the disease. Across a broad clinical range from "normal" to 
moderate asthmatic there is clearly a relationship between the presence of 
asthma and sensitivity to S02' Within the asthmatic population, the relation­
ship of S02 sensitivity to the qualitative clinical severity of asthma has not II 
been studied systematically. Ethical considerations (i.e., continuation of 
appropriate medical treatment) prevent the unmedicated exposure of the "severe" I 
asthmatic because of his dependence upon drugs for control of his asthma. True 
determination of sensitivity requires that the interference with 502 response • 
caused by such medication be removed. Because of these mutually exclusive I 
requirements, it is unlikely that the true S02 sensitivity of severe asthmatics 1

0 
will be determined. Nevertheless, more severe asthmatics should be studied. l 

Alternative methods to those used with mild asthmatics, not critically 
dependant on regular medication, will be required. 
only addressed the "mild to moderate II asthmatic. 

The studi es to date have I 
Consecutive S02 exposures (repeated within 30 min or less) result in a I~ 

diminished response compared with the initial exposure. 'It is apparent that 
t~is.refractory period l~sts at le~st 30 min but th~t normal react.ivity retur:

J wlthln 5 h. The mechanlsms and tlme course of thlS effect are not clearly· 
establjshed but refractoriness does not appear to be related to an overall 
decrease in bronchomotor responsiveness. II 

From the review of studies included in this addendum, it is clear that the 
magnitude of response (typically bronchoconstriction) induced by any given 50211 
concentration was variable among individual asthmatics. Exposures to S02 
concentrations of 0.25 ppm or less, which did not induce significant gl'OUp meal 
increases in airway resistance also did not cause symptomatic bt'onchoconstric­
tion in individual asthmatics. On the other hand, exposures to 0.40 ppm 502 or 
greater (combined with moderate to heavy exercise) which induced significaf"t I 
group mean increases in airway resistance,also caused substantial bron­
choconstriction in some invididual asthmatics. This bronchoconstl'icti!)ll was I 
associated wi.th wheezing and the perception of respiratory distress. In , 
several instances it' was necessary to discontinue the exposure lnd provide I 
medication. The significance of these observations is that sl)me SO?-<;4flsitive 
asthmatics are at risk of experiencing clinically significant. (i.;~., :';YIr.jJtolO,\" 

tic) bronchoconstriction requiring termination of activity annhl iI:lt\;r:"~ I 
.." 
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intervention when exposed to S02 concentrations of 0.40 ppm or greater when 
this exposure is accompanied by at least moderate activity. 
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YELLOWSTONE VALLEY CITIZENS COUNCIL 

419 Stapleton Building 
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T ,) : ~; a t u r a ] P. 0 sou l . C <? S C 0 rr; rn t t tee 

RE: H.5. 53.1 

On Monday ni9ht the Billings' Cit:.: Council considE'ced a 

position statement supporting the applic~tion of the federal air 

1.. he pal' t 0 f the -'1 U n c i' me m b ~ r ~ .. 

remo~ed reference to an; support fer the fedpral standard~ but 

_ r 
.' , t h f' a i l' q II·:; 1 it:: is" U .;) . 

The vote was nine to one. 
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YELLOWSTONE VALLEY CITIZENS COUI 

419 Stapleton Building 
Billings, Montana 59101 

TO: House Natural Resources Committee 

RE: House Bill 53~ 

Huch hetS becr! s.'\id ab'.,ut the E:('OT1C,rnics. of this is,-uE'. 

Unfortunatel~', the focus has been misdirected! ThE' economic 

~' c () r r I~. (J t' C' ;:-. t e t' t h i:i nth (' 11m i ted b tl sin e s sin t ere s t:: 0 f six 

Bil1inos' indurtries. T h '" con sid e r i'\ t i ('> n f; m IJ "t- t ,::; k e i n t 0 11 r r " 1) n t 

state of Montano. It is important to note that only Yellowstone 

County is, and has been. unable or unwilling to meet the state 

s t ':-t n d 3 r d r c: r' c' I J 1 f u t· d; r:. : r~ c' . T hi::: t.' ill \: ' l.j .' ~( :::" the .:; j I' 

q 1I 1'1 1 i t~! :: t "' n d 1'1 r d c f C t' all 0 f Man tan :'\ , a 1 1 ~. \: j n q p r (' '.' i 0 1) S 1 .. . .. . ,' "': ~. . . :,~", "' .. 

Are w~ to place the 

entire state's air quality in jeopardy to accommodate the moti\'es 

OIle r.t3t('Yiide industry which would be affected is tourism. 

The travel industry in Montana in 1984 was the second largest 

basic industry employer. An e s ti ma ted 2 0, a a a full time 

equivalent Jobs can be attributed to travel. In 108.3 non-

resident tour'ists spent $127, 000, 000. And why do tourists come 

to Montana? Precisely because they perceive that we have an 

abundance of natural resources and are committed to protecting 

those resources, That includes air and water quality which 

exceeds that found "back home". When it comes to environmental 

1 
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DATE_ 
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standards for S02. this bill would es~entiall; legalize the 

status QUo for 3illings' air quality, Included in the status quo 

is an air quality ranking for Billings second only to Pittsburgh 

i n ~ u 1 r lJ t' d i r)}: ide, r, " ::. pit e all the :: elf I' i g h teo u s P I' 0 t e ~~ t s f I' " m 

l he C h.3 m t. €I e Cr r Cum mer' c e , t. he fa c tee m a ins. t hat 0 u r woe s t sit e was 

s,econd to PittsbuI't]h' s wuest ::.ite. pel'iod. There would be a 

cap on indu~trial expansion since the ambient 502 concentration 

ic ver~ near the federal limit. ~ithout emission improvements 

the refineries would be restricted to operating at their present 

output of about 7Sf capacity. The status quo also includes a 

frequent odorous haze trapped over 3illing::. between the cliffs. 

In a recent star; from Denver. as reported in the 3illings 

G a :z e t teo n ~i c": e m to e [' 2 4 t h . .. bus i n e s s } e a d €I I' S S a:/ the 3 row n C lou d 

is the biggest economic problem they face". The cloud is a 

hi 'J h 1, To companies and 

individuals looking into the prospects of moving there, the Brown 

Cloud is well known. and that is very bad for business. The 

b(\ard , .. h:iJrfr'c,rl of the Den'Jel' Chamber of Commerce conceded it w.)s 

"clear. [that theirl image as a polluted city makes convention 

planners, tourists and new businesses reconsider coming". We do 

not want to see 3illings Guccumb to a Brown Cloud syndrome. 

While the public's attention has been manipulated to focus 

.., 
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q \j 2\ 1 it,' -,. i?rds, Amnri~Dns spent 70 billion dollars to control 

pollution. Reported in the Wall Street Journal last year was the 

'_' i) n (' 1 u ~- J - r I ,_. r t h p ,,' ~I ::. h 1 n f] t c.' ncr..' n ~. u 1 tin ') f i r- ITI .- M ~i ! I c. } t' rn '.: r I t. 

Information Ser~ices - that 16~, 000 jobs were created in 1985 in 

the pollution-control industry. Those are jobs in an industry 

that this bill is discouraging. It is as if Pep. Hannah wants to 

k 'c' l' r the f' ,_·11 L; t i ':' [J - C ',', n t [' c' 1 bus i n l' S S ,', II t (, f H 1-; n t 3 n Cl , 

E~erything I ha~e said so far is true and without regard to 

the viability of the industries in question, An unbiased 

appr'aisal of their intentions is hard to come by, I woul d 

cautiously suggest that Exxon, and most recently Montana Power, 

have engaged the ostentatious tactic of playin~ to well founded 

concerns of legislators for the states' economic malaise, I 

believe that threats to close are an unfortunate disservice to 

e -: e r :: 0 new 0 [' kin <;:I f 0 r- C\ ~,O 1 u t .i c, n. The threat~ polarize the 

p a [' t 1 C i p a tl t san d dis t r act fro ITI t hI:' rea 1 iss u c s . i~hile Montana 

Power made the front page of the newspaper with predictions of 

r1f>':er ment.ioned t.he> \.\'ell ps.tablished pr'OCedlJreS 

through the Public Service Commission of passing unavoidable 

operating costs along to the consumer, Montana Power has no 

competlllCi! that it must undersell. If Exxon were to install 

equipment to meet the state standard for S02, the cost could be, 

using their figures, 10 to 20 million dollars. Such a cost, 

amortized over only five years would add less than a penny per 

gallon of refined product to their cost, That doesn't seem 

unreasonable, even if passed along to the consumer. 

3 
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the respondents believed that "we can maintain our air quality 

Pel!,l h, r 

"Yo'..:' Cctn m8.intain OUf' air Q1l3lity stand3rds and keep existing 

job~:" I I belie~e thst this represents a general attitude, 

an,: 1 n d u ._~ t l' i !:c'~: ~ c10~e d~e to Jir quality requirements, 1ft he 

allowed to work through the Board of Health, we are optimistic 

that an equitable solution is possible. H.B, 534 is not 

equitable and I urge you to abandon it. 

Scott L Fraser 

YVCC Chair 

4 
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The MPHA opposes HB 534. The MPHA supports the right to breathe clean air. 
Although the effects of SO? are controversial, we can testify to some facts. 
In the two-year study by Pemberton & Goldberg in 1954, high sulfur dioxide 
standards were consistently correlated with higher bronchitis death rates 
in 35 county boroughs analyzed. A 1970 study (Lawther, Walker & Anderson), 
demonstrated exacerbation, or worsening, of pre-existing disease as concentra­
tions of smoke and sulfur dioxide increased. Verma's 1969 study associated an 
increase in daily respiratory absences in white-collar workers with increased 
daily increases in sulfur dioxide and particulate concentrations. This demon­
strates the need for daily monitoring. 

Experimentally exposed humans react to sulfur dioxide by constricting, or 
narrowing of airways. While some particles may be cleared by sneezing, deposits 
in the lower lungs remain. Acids are irritants and inhaled acids interfere wit~ 
normal host defenses. Sulfur dioxide may be oxidized to sulfur trioxide when 
it comes in contact with water. Sulfuric acid is one of the strongest, most 
corrosive chemicals known. 

The fact that we have done little research on acid rain in Montana does not 
mean that it doesn't exist. Acid rain does not only involve environmental 
or ecological changes, it changes the influence of other substances~ man. ~ 
The effects of human exposure to lead, cadmium and other metals through pathways 
such as soil and water change . 

. , .' . , .... ~1he reGent .Conferenceon ·.Health. Effects .of. Acid Pr.ecipitation. strongly. 
concluded that further study regarding appropriate levels of sulfur dioxide 
is imperative. We know so little about the phenomenon that cumulative effects 
may exist. Latent diseases carry the highest mortality rates. 

We have the technology to remove sulfur compounds from industrial flue gases. 
The U. S., in 1986, spent $32.4 million on research and clean-up of environ­
mental and chronic disease through the CDC budget alone. Can the State of 
Montana afford to be so hindsighted? Further, does the State of Montana 
wish to gamble with the health of its citizens? 

'lb~ Natural Resource Catmittee 

Fran: carolyn M. Hamlin, MPHA President 



.j F, I~ t' \,,' , 

Natural Resources Committee re H. B. 534 

Proponents of Rep, Hannah's approach have frequently asked 

t h:; t t r. '.":C ': I: h '":' f c< .. ",,' a fnr r'" ::: t [' 1 n i1 E-' n t s t :'I t P 'j m t,.i P n f' air C, 11,' .• 1 l t .,. 

standard should pro~e that the federal standard is unhealth~ 

There have been studies indicating that sulfur dioxide is harmful 

inc 0 nee n t t' a t ion s below , 0 3 P a I' t S per mill ion. Unfortunatel~:, 

~ u ~ h ::: t u die sat' (' C', r t "" n inc 0 n C' 1 u ~ j ,; e . E~en the well studied 

"fr",~t~' ·:,f :':T,.,:,I, i 11'1 r:,ln lop (:.'llnt ,·,~,,'d b~, ~'-'rT;n t-:~I" S~i:.' theeP S.t uJi>'-:, 

are inconclusive, In fact, the tobacco industry can still 

provide "expet't" witnesses to confirm that smoking is not harmful 

to Y'I..,ur health. 

that.03 ppm S02 is safe; rather it indicates that, as in many 

long term cause-and· effect toxiCity studies, it is ~et'y difficult 

to establish conclusions satisfactory to everyone, 

They ask us to prove that. 03 is unhealthy'? We ask them to 

prove that. 03 is safe, that it provides an adequate margin of 

safety for all Montanans. They can not! 

Paul Berg 

Yellowstone Basin Sierra Club Group 



AMERICAN LUNG ASSOCIATION OF MONTANA 
Christmas Seal Bldg. - 825 Helena Ave. 

Helena, MT 59601 - Ph. 442-6556 cXH~8\T ~.-- ( ~~_. 
EARL W. THOMAS 
EXECUTIVE DIRECTOR 

DATE ___ .~_ -J .. f.::} __ ... _ 

I AM EARL THOMAS, EXECUTIVE DIRECTOR OF THE AMERICAN LUNG ASSOCIATION OF MONTANA • 
./ 

I OPPOSE HOUSE BILL 534 BECAUSE IT WEAKENS OUR CLEAN AIR STANDARDS. OUR CONSTITUI0N 

STATES THAT THE STATE AND EACH PERSON SHALL MAINTAIN AND IMPROVE A CLEAN AND HEALTHFUL 

ENVIRONMENT FOR MONTANA FOR PRESENT AND FUTURE GENERATIONS. THIS BILL WILL NOT 

MAINTAIN OR IMPROVE CLEAN AIR BUT IN FACT WEAKEN IT. 

SULFUR DIOXIDE IS PRODUCED IN PETROLEUM REFINERIES. SULFUR DIOXIDE AFFECTS US ALL 

BECAUSE IT RESTRICTS THE FLOW OF MUCUS, WlIICH THEN POOLS UP AND BECOMES INFECTED 

RESULTING IN COLDS, FLU, PNEUMONIS AND MORE SERIOUS LUNG AILMENTS SUCH AS BRONCHITIS. 

I 
I 
1 
i 
I 
I 
I 

~ 

A STUDY DONE BY ROBERT HALVORSEN & MICHAEL RUBY IN 1981 CONCLUDED THAT REDUCING THE i 
AVERAGE CONCENTRATION OF PARTICULATE OR SULFUR DIOXIDE AIR POLLUTION BY ONE MICROGRAM 

PER CUBIC HETER WOULD PRODUCE MORTALITY HEALTH COST BENEFITS WORTH BETWEEN $10 AND $25 i 
PER PERSON PER YEAR. A SIMILAR REDUCTION IN SULFATE POLLUTION WOULD BENEFIT EACH J 
AMERICAN BETWEEN $75 AND $150 PER YEAR. 

WE ESTIMATE THAT 75% OF ALL LUNG DISEASE CAN BE PREVENTED YOUR VOTE NO ON HOUSE 

BILL 534 WILL PREVENT LUNG DISEASE. 
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The Montana Environmental Information Center Action Fund 

• PO Box 1184, Helena, Montana 59624 EXHIBltrl.9§);l4.3.:1.520(J 4 \ 
February 4, 1987 
House Natural Resources Committee 
Dr-. r.c. HB 534 

DATE 2. ~ ';--,7 

HB f,~ .•. ~/~ _ _ ____ ......... ~_·c __ 

Mr. Chairman~ members of the committee, for the record 
my n2me is Rick Meis. ! represent the members of the 
~onlana Environmental I~formation Center. 

We strongly oppose HB 534. S~lphur dioxide poses a 
se~ious threat to human health. real and personal property, 
agriculture, and forestry. This committee must not forget 
the.t the specific industries in Billings do not Exist in a 
vacuum. It is bad public policy to lower state air quality 
standards for one area of the state. 

Mantana is a unique state of special beauty. We do not 
want the air pollution levels of Pittsburgh~ Los Angeles, 
~ppalachia or the Four Corners area. As we approach our 

-.. -.- :.:. 
"-. - r'-

.' ~_ ~ .. L _... ~ ..... ...: S ~ ~ .. :.... t:: • 

. _., . .- - - - - -
" ..:.. 

public hearings, and thousands upon thousands of pages of 
documentation~ study~ and testimony. These standards should 
not be 'taken lightly. They were set carefully in order to 
protect human health. They are a fair response to cur 
constitutional right to a clean and healthful environment • 
MErC supports this right. 

Much progress has been made throughout Montana in 
achieving a cleaner level of operation by industry. That is 
good for business in Montana. The best example is the 
Columbia Falls alu~inum plant. The Anaconda Comapany was 
forced to modernize the plant in order to meet air quality 
standards. Had it not been modernized, the plant wa~ld be 
unable to compete in the world market now and would be 
for-ced to close. It \~ould be unfair to those "good citizen" 
industires who have invested significant capital in their 
plants in order to comply with the law, to give up new and 
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NORTHERN PLAINS RESOURCE COUNCIL 

Field Office 
Box 858 
Helena. MT 59624 
(406) "3-4965 

Main Office 
419 Stapleton Building 
Billings, MT 59101 
(406) 248-1154 

Testirrony before House 
Natural Resources Committe 

in opposition to HE 534 
February 4, 1987 

Field Office 
Box 886 
Glendive. MT 59330 
(406) 365-2525 

- (I~) £XHIBI r __ ,~~·.----,. "~. 
DATE 2- 4- 8J _­
HB 534 _ • -

MR. rnAIRMAN AND MEMBERS OF THE CCM1rTI'EE, FOR THE REOORD, MY NAME 

IS RUSS BRCWN AND I WORK FOR THE NOR'IHERN PLAINS RESOURCE OOUNCIL. 

WE ARE TESTIFYING IN OPPOSITION IN OPPasTION 'TO HB 534. 

MR. rnAIRMAN, THE IXXllMENTS WE HAVE PASSED OUT OONI'AIN PERTAINENT .. - . , '.~ . .. 

S1M-1ATIONS FRCM THE FINAL AMBIENT AIR QUALITY EIS, AND THE OFTEN 

QUOTED, 'lliOUGH IT IS Nor SUPPOSED TO BE QUOTED OR CITED, "SECCND 

ADDENDUM 'ID AIR QUALITY CRITERIA FOR PARTIa.JLATE MATTER AND SULFUR 

OXIDES (EPA, JULy 1986). 

WE ENOOURAGE THE CXM1ITTEE 'ID READ 'IHIS INFORMATION CAREFULLY FOR 

SEVERAL REASONS. 

FIRST, YOU ARE BEING ASKED TO PASS LEGISIATICN THAT WOULD LOWER A 

HEAL'IH RELATED STATE STANDARD. nns STANDARD HAS BEEN ON THE BOOKS 

FOR 20 YEARS. TIDUSANDS OF PAGES OF RESEARCH AND a:MMENI'S AND HUNDREDS 

OF IDURS OF TESTIM)NY HAVE GeNE IN'IO REAFIRMING THESE STANDARDS 111 1 ! 

YOUR DECISION ON REP. HANNAH I BILL OOUID EFFEcr THE HEALlli OF NUMEROUS 

MONTANAS. YOU SIDUID HAVE THE OPPORTUNITY 'ID REVIEW AT LEAST SCME OF 

THE DATA AND RATIONAL FOR AOOPTING STATE STANDARDS, WIlli A MARGIN OF SAFEIY, 

S'IRICI'ER 'THAN ,'THE FEDERAL STANDARDS. 

MR. rnAIRMAN AND MEMBERS OF THE a::M-1ITTEE, AS YOU REVIEW THE LITERA'ruRE 

BEFORE YOU, WE ASK YOU 'ID CDNSIDER NPRC 'S OONI'ENTION THAT THE ISSUE IS 

FAR TO <XMPLEX 'IO BE DECIDED AFI'ER OOLY SEVERAL HaJRS OF TESTIM:lNY. FOR 

'IHIS R.FASCN, WE SUPPCRT REP. MILES BILL 'IHAT IDUID TAKE 'IHIS ISSUE AND 

REMAND IT TO 'mE AI:MINISI'AATIVE PROCESS WHERE IT CAN BE DISCUSSED, REVIEWED 

AND HAVE DECISIONS MADE CN ITS MERITS AND IN '!HE LIGHT OF FEDERAL RULEMAKING. 
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NPRC testLTOny in opposition to HB 534 

EXH mIT (l(p ) 
DATE 2,4,81 
:-':8594 __ --d-

Mr. CHAIRMAN, AS AN AGRIaJL'IURAILY BASE ORGANIZATICN, NPRC IS DEEPLY AWARE 

OF WHAT 'IHE W5S OF JOBS MEANS TO THE MJNTANA ECONCMY. BUT THIS IS NOT A 

JOBS BILL. THE MJNTANA DEPAR'IMENT OF HEALTH HAS NEVER LEVIED A FINE OR 

'THREATENED TO SUE INDUSTRY FOR AMBIENT AIR VIOLATICNS. IN FACT THE 

STATE AND NPRC HJ..S CONTINUED TO WORK HITH INDUSTRY T DEVEU)P A PR(X;RAM 

'THAT WOULD PROTECT HUMAN HEALTH, AND NOT BE PUNITIVE OR BURDENSCME TO 

YELLOWSTONE COUNTY INDUSTRY. 

MR. CP.AIRMAN AND MEMBERS OF 'IHE C<N-ITTI'EE, THE CUESI'ION BEFORE YOU IS 

WHETHER YOU FEEL QUALIFIED TO SET A H£ll,LTH STA.."IDARD (which in the case of 

the 24 hr. standard Rep. Hannah in the June special session wasn I t going 

to change due to health related impacts) ECONOMIC AND ENVIRONMENTAL BLACKMAIL. 

WE 'THANK YOU FOR THE OPPORTUNITY TO CCtvMENT. 
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The Montana Department of Health and Environmental Sciences 
(department) appreciates the opportunity to present testimony regarding 
House Bill 534 introduced by Representative Hannah. The department has 
carefully reviewed the bill and is presenting this testimony as an 
opponent to its adoption. 

The bill proposes to change Montana's ambient air quality standards 
for sulfur dioxide from their current value to those adopted by the 
Environmental Protection Agency (EPA). The table below provides a chart 
of the existing and proposed sulfur dioxide standards. The department 
opposes this action because the administrative processes set up to 
implement these standards have not yet been completed and the health 
effects data supports the existing standards. 

1 - Hour 

3 - Hour 

24 - Hour 

Annual 

Ambient Air Quality Standards 
Sulfur Dioxide 

Comparisons 

Montana EPA 
Standards Standards 

0.50 * None 

None 0.50 ** 

0.10 ** 0.14 ** 

0.02 0.03 

Units are in parts per mill ion (ppm) 

* not to be exceeded more than 18 times 

Proposed 
by HB 534 

No :hange 

No Change 

0.14 ** 

0.03 

per year 

** not to be exceeded more than 1 time per year 

The remainder of this testimony will be divided into sections which 
are designed to discuss various aspects of the bill. 



HEALTH EFFECTS GENERAL 

EXHIBIT ( l0...-
DATE_2~ 4 ·eJ --­
H8-~L-----

Few air pollutants have received as much attention in regard to 
their health effects as sulfur dioxide. Despite these intense 
investigations, the decision on the appropriate standard remains the 
subject of debate and interpretation. It would be easy to provide the 
committee with several hundred pages of discussion on the results of 
these many studies. In the interest of time, however, it would be 
better to provide only a very brief summary of the effects of sulfur 
dioxide on human health. 

In order to give the committee an appreciation for the amount of 
data that rightfully should be reviewed before making a decision that 
will impact Montana's residents, we have provided four tables attached to 
the back of this testimony. These tables provide a summary of the 
studies that have been conducted relating to sulfur dioxide and their 
outcome. We ask that you at least quickly review these tables in order 
to gain an appreciation for the complexity of the problem. 

In most air pollution investigations, two types of studies are 
usually conducted: clinical and epidemiological. Clinical studies are 
usually short term studies of the effects of sulfur dioxide on specific 
human or animal sUbjects. Results from these clinical investigations 
provide the core of inforl .. ltion necessary to adopt short term standards 
such as the 1-hour and 24-hour values. Epidemiological studies are 
investigations into a large population of people and how they have 
reacted to various air pollution levels over time. Epidemiological 
investigations provide most of the evidence in support of long term 
standards such as the annual standard. 

Most of the epidemiological evidence has been gathered in larger 
cities. London and New York are often used in these investigations. 
Effects have been observed at annual concentrations as low as .03 ppm, 
especially when accompanied by other pollutants, but most studies have 
focused on areas with annual concentrations in the range of .04 to .07 
ppm. These health studies generally show increased mortality rates from 
respiratory diseases or an increased prevalence of respiratory diseases 
and respiratory ailments such as coughing. 

In regard to the 24-hour averaging period, studies in the United 
States and Europe have indicated that health effects do occur at 
concentrations as low as .08 to .11 ppm when accompanied by moderate to 
high levels of particulates. The health studies which are applicable to 
this averaging period show a decrease in lung functions, especially 
among children, and worsening health among sensitive individuals such as 
asthmatics and atopics (allergy related ailments). 
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In the past few years a large amount of data has been collected in 
regard to very short term exposures (5 minutes to 6 hours). Most of 
these clinical studies were conducted by exposing certain individuals to 
varying amounts of sulfur dioxide. Many of these studies indicate a 
significant increase in airway resistance among exercising asthmatics 
during 5 to 10 minute exposures varying from 0.20 to 0.40 ppm. A 
similar response was noted for resting asthmatics ata concentration of 
approximately 0.75 ppm. This research indicates that the current 
federal 3-hour and Montana 1-hour standards are probably not protecting 
the health of asthmatics. -

It is important to keep in mind that all of the studies reviewed by 
the department during the adoption of the ambient air quality standards 
only identify a range of concentrations where health effects are likely 
to occur. That range is generally accepted to lie somewhere between 
.03 and .06 ppm (annual average); and .08 and .20 ppm (24-hour average). 
In light of these uncertainties, the department recommended that the 
Board of Health and Environmental Sciences (board) choose a level in the 
lower range of the above values or with some margin of safety: 0.02 for 
the annual average and 0.10 for the 24-hour average. Or. Mike Morgan, 
Public School of Health at the University of Washington, summarized this 
position in his testimony to the board when he stated: 

"From the summaries of chronic morbidity, described as 
increased prevalence of chronic respiratory symptoms, 
increased work absences, decreased ventilatory function and 
increased incidence of lower respiratory infections, is 
expected when sulfur dioxide exceeds 100 to 120 micrograms per 
cubic meter (.04 to .05 ppm), annual average when accompanied 
by a like amount of particulate matter. Acute morbidity, 
described as increased minor respiratory illness, increased 
asthma attacks and worsening of chronic obstructive lung 
disease, is expected when sulfur dioxide exceeds 200 to 250 
micrograms per cubic meter (.08 to .10 ppm), twenty four hour 
average and accompanied by like concentrations of particulate 
matter. Since the proposed standards for the State of Montana 
for the corresponding time periods are 52 and 260 micrograms 
per cubic meter respectively, there is no or little margin of 
safety. Thus, based upon the two reviews cited, which reflect 
a consensus of scientific opinion, the proposed standards are 
not overly stringent in meeting the goal of protecting human 
health" (emphasis added) 
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HEALTH STUDIES BI LUNGS 

It is of interest to note that at least one major health study has 
been conducted in the Billings area. The study was part of a statewide 
effort to determine if air pollution levels found in Montana have an 
impact upon the health of its populace. The study was funded by the 
1977 and 1979 legislatures and involved the assistance of numerous 
organizations and doctors. 

The study was entitled the "Montana Air Pollution Study" (MAPS) and 
was administered by the department. Numerous local organizations gave 
much of their time to provide a quality product. In addition, the 
department sought the advice of national experts to insure its success. 
Many Montana doctors were also consulted including several pulmonary 
physiologists. The project officer for the health effects portion of 
the study was Dr. Kit Johnson. 

MAPS included many investigations into health effects, air 
monitoring, meteorology, computer modeling, etc. What are of interest 
in this matter are the results of lung testing (pulmonary function) of 
school children in the Billings and Lockwood area. During the school 
year ending in June 1979, 171 children from Lockwood and 139 children 
from parochial schools in Billings were tested. Following parental 
permission, pulmonary function readings were taken for th6.~e children 
during the fall, winter and spring. The testing applied only to 
children in the third, fourth and fifth grades. This age group was 
chosen since a high degree of cooperation can be obtained and because 
they are too young to have begun heavy smoking. 

In order to determine if there was an air pollution effect on the 
children, the results of these tests were compared to children of the 
same age group in Great Falls. Great Falls was chosen as a comparison 
city since it has a large data base and has the least amount of air 
pollution among the MAPS cities (Missoula, Anaconda, Butte, Billings, 
Colstrip, and Hardin). 

The r'esults of the lung tests are displayed in the following table. 
Although the data is fairly technical, one can summarize the readings by 
noting that in 6 of the 18 comparisons, the children of Great Falls 
performed better than their counterparts in Billings. The MAPS 
investigators conducted lengthy follow-up analyses to determine if 
variables other than air pollution might account for this difference. 
These other variables included education, smoking in the home, disease 
exposure, home heating sources, etc. The MAPS researchers concluded 
that the difference between Great Falls and the other communities was 
attributable to air pollution, not the other factors. 
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What is of particular interest in this study is that children in 
one community of Montana had poorer lung abilities than children in 
another community due to air pollution. The report concluded that air 
pollution was indeed having an impact upon Montana's population. 

The department concludes, therefore, that a decision by the 
legislature to continue with the status quo for Billings may not serve 
the best interest of all of its residents. 

Comparison of Lung Testing 

% Difference Between Lung Tests of Various Communities 
Great Falls as a Reference 

Fall Winter Spring 

FVC FEV1 FEF FVC FEV1 FEF FVC FEV1 FEF 

FEMALES 

Anaconda -4.1% -5.1% -7.6% -2.0% -3.4% -7.6% -3.0% -4.2% -10.4% 

Billings 0.6 0.1 0.7 -2.0 -2.8 -4.2 -1. 5 -2.4 -4.0 

Butte -0.8 -0.8 -1.1 -0.8 -1.6 -5.2 0.7 0.1 -3.3 

Missoula 2.1 2.0 1.1 -1.3 -1. 5 -1.1 -1.5 -2.2 -4.3 

MALES 

Anaconda -0.2 -1.4 -6.5 0.6 -1.1 -6.1 0.5 -1.3 -7.7 

Billings 7.4 1.8 2.6 -2.4 -3.0 -4.6 -2.5 -3.5 -3.7 

Butte -2.0 -1.7 -5.0 -0.4 -2.0 -7.6 -0.4 -2.0 -6.3 

Missoula -1.0 -0.8 -4.7 -0.2 ·'0.9 -2.6 -2.8 -4.3 -9.3 

FVC = Forced Vital Capacity (The total amount of air breathed 
out) 

FEVl = Forced Expiratory Volume (The amount of air breathed out in 
one second) 

FEF = Forced Expiratory Flow rate (The amount of air exhaled 
during the middle half of the test. This parameter 
measures the speed at which air can be expelled.) 

. .-
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TIMELY AND APPROPRIATE ACTION 

The department believes that the adoption of this bill is neither 
timely nor appropriate. The bill proposes to amend the ambient 
standards in the middle of an ongoing administrative process. It is 
appropriate that the board of health and environmental sciences (board), 
the body that adopted the air quality standards in the first place, be 
given an opportunity to implement those standards in a fair manner. 

The adoption of an air quality standard is, as you might suspect, a 
very lengthy and complicated Pi Jcess. The standards are not adopted by 
simply reviewing the available clinical and epidemiological evidence. 
Other considerations must be addressed. These include: 

a. What is the level of apparent health response? 

b. What is the accuracy of the monitoring data for each of the 
studies (especially important in epidemiological data)? 

c. What population needs protection? Do you want to protect only 
"healthy" individuals or "sensitive" individuals (those with 
respiratory problems such as asthma, bronchitis, etc.)? If 
you want to protect sensitive individuals, then what portion 
of this population do you wish to protect? 

d. What are the possible unknown effects due to the uncertainties 
in study design? (A failure to not find an effect at one 
concentration does not conclude that no effect exists.) 

e. What is the significance of the health responses? 

f. Based upon the uncertainties noted above, sensitivity of the 
population and significance of the health response, what 
margin of safety should be applied to protect the targeted 
population? 

The board has undertaken a significant effort to look at these 
questions. The standards were adopted only after lengthy public 
hearings and testimony. In fact, this action by the board took more 
time and effort than any other air quality matter discussed previously 
by the board. 

The department respectfully submits that the Legislature simply 
does not have the time to make this same evaluation. This duty and its 
implementation should remain the province of an independent board since 
it has been created specifically for this purpose and has the time 
necessary to insure a fair implementation. 
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BILLINGS AIR QUALITY 

The sulfur dioxide levels found in Billings far exceed those found 
in the rest of the state. The Colstrip area, for example, has readings 
which are between 10 and 100 times less than the Billings area. In 
addition, the Billings area industries are essentially without air 
pollution controls for sulfur dioxide despite the fact that until about 
a year ago the oil industry was enjoying record prosperity. 

For interest, the table below shows the approximate sulfur dioxide 
emissions from various industries throughout the state. 

Area/Facility 

Billings / Laurel 
Colstrip (all units) 
East Helena (ASARCO) 
Missoula (Stone) 

Total Statewide 

Emissions (tons/year) 

39,000 
7,000 

28,000 
2,000 

81,000+ 

The department also compared the ambient air quality data in 
Billings with 70 major U.S. metropolitan areas. The comparison was 
between Billings' higl.~st recorded site and the highest recorded site in 
the other cities. Only the Pittsburgh area had sulfur dioxide readings 
exceeding those found in Billings. The following is a table of some of 
this information: 

Area 

Billings / Laurel 
Chicago 
Denver 
Detroit 
Los Angeles 
Newark 
New York 
Pittsburgh 

1984 
Annual Average 

(Parts per Billion) 

26 
17 
11 
14 
10 
15 
24 
35 

Based upon the information above, it is not unreasonable to try to 
improve the quality of air in Billings. Its ranking with other major 
cities could be substantially improved. 
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The department is convinced that it is appropriate to continue to 
have the board be the body which adopts and implements ambient air 
quality standards. They are the only body that can spend the necessary 
time to study and implement appropriate standards. 

Sufficient health data exists to conclude that the existing Montana 
ambient air quality standards are reasonable to protect the public 
health. We is of the opinion that the recent EPA health data tends to 
indicate the need for a 24-hour standard of .10 and indicates a more 
stringent I-hour standard is probably necessary. 

In view of the ongoing administrative process and the health data 
presented, the department recommends this bill receive a "do not pass" 
recommendation. 

The department stands ready to respond to questions or comments. 

Thank you for your time and patience. 
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Testanony presented by Grace ~ds (J~f~ 0- i~LSc'n ') 
Chair/ YellCMstone County Ccmniss~oners EXHI81T (J 1) . 
SHES Public Hearing 1/16/87 DATE ;Z.: 4 . 81 

HB534 II have no formal prepared testimony 

and I thought I would just sort of tell you where I was in 

the context of which I looked at the setting of the Montana 

ambient air quality standards. The Montana Clean Air Act 

had been passed. We were charged with providing the ambient 

standards. 'Ptre- ~epartment -- the Board was charged with 

setting them and the Department was charged with recornrnend-

ing, and the Department prepared the environmental impact 

statement. At that time, the national standards had been 

set. EPA had them and the standard, of course, was at .03 

for sulfur dioxide. My reasoning went somewhat like this. 

That standard was set as a reasonable achievement level 

nationally. We were talking about air that was extremely 

polluted in some areas, the heavily -industrialized areas, 

East Coast, West Coast, the mid-west, the Great Lakes area, 

Gulf of Mexico. And yet, the national standard was set at a 

fairly stringent .03, and it appeared to be working. The 

vastest expanse of Montana's airshed was nowhere near .03 

parts per million of sulfur dioxide. It wasn't close to 

.02. It seemed to me that if we accepted the federal level, 

that we would in fact be giving carte blanche to industry, 

business, whatever, to significantly degrade the quality of 

Montana air and that was untenable to me and I'm sure to the 

other members of the Board as well. So we set it at .02. 

We also had some really wrenching decisions to make on the 

economic/environmental issue. Now, to me, a good economy 

-11-
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r::XHIBlt ell) 

DATE ~ '4 'B~~ __ I 
HB.s::tI: 

includes a clean environment, as our Constitution 

vice verse . A good environment certainly must include a 

favorable, a good economic basis. In setting the standard 

as .02, we considered not only what you call your normal, 

healthy, vigorous, young or middle-aged -- I won't get into 

exactly what what number I think that is -- person. We 

cqnsidered tl:le pepple who ~e.re ~lderly, people .wh? were, for 

one reason or other, ill, who might have decreased lung 

capacity, and people who were sensitive, perhaps asthmatic, 

bronchitis. At any rate, we just kind of grouped all of 

those people together and called them the sensitives and 

decided that if we were going to falloff one way or the 

other, we would fall in the direction of additional protec-

tion for public health and welfare. We also thought that 

.02 was a reasonable standard, since almost no area of 
. 

Montana was at that level. We also knew that the technology 

for controlling S02 was available, that it was not an 

impossible task. The figures that we had at the time of the 

impact upon industries did not seem to be unreasonablE. We 

were also willing, and I would like to say that I remain so, 

to work with our industries to get them into a timeframe to 

go step by step so that the economic impacts on them would 

not hit them all at once. I think we were anxious to see a 

good faith effort on their part and in return, we would give 

partnership with them, but to continually work toward 

compliance of the standard. And it was rather disappointing 

... 
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EX H I B I T--..a..( oI-l4~):....-__ 
DATF ~ --i ·6J ) 

,i 
HB 5.3+ ) 

that we got into a rather lengthy argument about the model, 

the study, you know, even questioning of the data, because 

that really seemed to be sort of aside from the main thing, 

which was to clean up the air in the Yellowstone Valley. 

Ours was obviously the worst, even in 1979. And we're still 

ready to do that. I don't think the answer is change the 

standard. That would negate years of work and a lot of 

commitment and a lot of money on the part of everyone. And 

I guess I would venture to say that if as much money and 

time and effort had been spent in getting right at cleaning 

up in 1980, that in these seven years we would probably have 

reached compliance and this wouldn't even be an issue. And 

I guess that's all I have to say. Thank you for your 

patience. 
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(fssQ<;illt\on of 
Chorches MONTANA RELIGIOUS LEGISLATIVE COALITION • P.O. Box 745 • Helena, MT 59611 

WORKING TOGETHER: 

I 
American Baptist Churches 

of the Northwest 

I 
American Lutheran Church 

Rocky Mountain District 

I 
Christian Church 

(Disciples of Christ) 
in Montana 

Episcopal Church 
Diocese of Montana 

I 
Lutheran Church 

in America 
Pacific Northwest Synod 

I 
Roman Catholic Diocese 

of Great Falls-Billings 

I 
Roman Catholic Diocese 

of Helena 

United Church 
of Christ 

MT-N.WY Conference 

United Methodist Church 
Yellowstone Conference 

I 
Presbyterian Church (U.S.A.) 

Glacier Presbytery 

I 
Presbyterian Church (U.S.A.) 

Yellowstone Presbytery 

EXHIBIT __ ll8) 
-.6< ___ • _____ .. 

February 3,1987 

DATL..6d".Bl 
.H8534 

MISTER CHAIRMAN AND MEMBERS OF THE HOUSE NATURAL 
RESOURCES COMMITTEE: 

I am Mignon Waterman and I am speaking on behalf of 
the Montana Association of Churches. 

The Montana Association of Churches supports the 
protection of the environment through air standards 
that adequately protect Montanans from air pollution. 

The effects of air pollution fall disproportionately 
on children, the elderly and those already in poor 
health for other reasons. The primary purpose of air 
pollution control is the protection of human health. 

We support the Montana Constitution's guarantee that 
"all persons have a right to a clean and healthful 
environment." (Declaration of Rights, Article 2; Montana 
Constitution) 

When these standards were adopted, the primary concern 
was one of health; the Montana Association of Churches 
hopes that when you make your decision on HB534, health 
will remain your primary concern. 
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League of Women Voters of Montana 
Joan Toole, Helena 
Harriett Me loy, He lena 

EXHIBIT ( let) 

DATE ~,4'BJ 

HB 5~ 

Natural Resource Committee, 2/4/87 

HB 534 (Hannah) 

Position: LWVMT is opposed to HB 534, an act to lower the 502 emission 
standards. 

The League of Women Voters has lobbied extensively for national 
legislation to control acid rain and toxic air pollutants. The National 
Academy of SCiences, in a study done in 1981, labelled 502 as the primary 
cause of acid rain. We also worry about its effect on human health. 

I t doesn't make a lot of sense for Montana to go backwards as the evidence 
pi Jes up to support the damage 502 does to vegetat ion, surface waters, and 
materials. We know that we need more people to come to Montana to enjoy 
our pristine country - our lakes, streams, and forests. Why would we take 
a chance on ruining our best drawing card for an improved economic 
climate? 

We urge the committee to give a -do not pass" to HB 534. 

..... 
~ 

~~ .... 



GREAT 
FALlS MEA 
CHAMBm OF COMMEPa 
P,O. Bex 2127 
926 CENTRAL AVENUE 
GREAT FALLS, MONTANA 59403 
(406) 761-4434 

Febl'uary ;), 198; 

TO: House \'atur:, . Resources Conuni ttee 
Cascade CDunty Legislative Delegation 

FRO:l: Roger K. Ymmg, President 

EXH \ B IT is2-O-.':J.._­
DATE .;L,4·B7 
HB S34: 

SUBJECT: S02 AIR QUALITY STANDARDS HE 534 

The Board of Directors of the Great Falls Area Chamber of Commerce supports 
th(~ passa,~e c·f HE :134 \~hich would cause federal standards to apply in 
~luntana. to ambierlt air quality for sulfur dioxide. 

\,'e believe that passage of this legislation t.:ould bE, good for the ~lontanFt 
economy because it "ould help to preserve continued ope rat ion of not only 
Billings' refineries. I t may also ma!,e it easier for the ~jon~.:.ana Refining 
facility ill Great Falls to grow and e:-""}Xll1d, should e:,:pending market 
cundi tions dictate. ?~eh' missions at Nalmstrom Air FOI'ce Base and the 
likelihood that ma,ior oil and gas fields ~.;ill be discovered in the 
Overthrust Bel t "Iorig the Rocl~y Nountain Fl'unt, may make additional refining 
cap3.city in Great Falls necessary. 

C~~rtail1b- clean ail' is an absolute must for each tot.n and city in our state, 
hOi~,,,vel', it is our lmderstar,riing that the federally established. standards, 
~,;h'-on met, assure that high air quality will be obtainet.:L It is in the best 
interest of ,job retention, and IX,ssible expansion, that f-lontana's ambient 
air quality standards not be in excess of federal requirements. 



P.\r.'r C-PItErr.~i'nO!'f np' fiIO~IFt(,A~T DETr.nIOMTlON' 01' 
Am QUALITY 

SUIlPAItT J 

punros~ 

SEC. HIO. The purpO!ies of this pnrt nrc ns follows: 
(1) to protect p\lhli~ hcnlth .\IId \TelCnre from Rnl 

nrtlln.l ()l' potelltinl nllnl'sc effect ,,,hi~h In the A( -
ministrntor!g judgment Illny rensonnbly bo nntici­
pnted to ocrlll' frlJlll IIiI' 1'011111 iOIl or, frolll e~poSllrrS 
to po\llltnllts in othcr mcdin, '''hich pollutnnts orig­
il1flt~ nc; I'll1i<;c;iol1~ to tl1~ 11Illhiellt nil'), /lot.rrith~tn/ld­
ill!! nttnil1l11l'nt nnd mnintenltllce of nllllntionni nlll­
birllt nir!Jl1nlity !itnndnn\~: 

(~) to PI'I'<;(,ITe. prolcd. nlld enl1fll)(,\' tho nil' 'plltl­
if~' ill nnlionnl p:lI'kc;. IIntiOlllll ,,,ilderncs5 nrrflS, 
nntiollnl 1l101l1l1ll(,lIt~. IIntiolln\ sI'11~hOrC5, nlld othcl' 
nl'(,115 of <;l'l'cill\lIntiOl1nl 01' n'l!iol1lt\ nlltllml, rCCI'en­
tiolllll. ~c(,lIir. or historic "n 1111'; 

(:n 10 ill<;1!r1' fhnt ecollomic I!\,orrth ",ill occlIr in 
n Innlllll'r COIIsistl'lit "'ith the JH'c,~cl'\'ntiOI\ of e~ist-
illg rlrnll nil' rrSf11I1TI'':;: . 

0) to n<;';\IIe thllt CI1l!~<;iOIlS £1'0111 nlly SOlll"C(, in 
nllv f;tntl' will lIot illfl'l'f<'l'e with nllv p()ltion of the 
npj!\ic:1hll' ill1plrl11Pll t nt ion plall to 'PI'C\'l~lIt sigllHi­
r:lllt 1\r't!'l'ioration of nil' '1tlnlit.y for nny other 
Rtntc; and 

Part 1 

General Provisions and Administration 

7.3-2-1 () 1. Short title. This chapter shall be known and may be cited as 
the "Clean Air Act of i\lontann", 

lIiSlnr): En. S~C, I. Ch. 313. L. 1967; R,C.~1. 1947,69-39114, 

7;;-2-102. Policy and purpose, (1) It is hereby declared to be the 
public policy of this state and the purpose of this chapter to achieve and 
maintain such levels of air quality as will protect human health and safety 
nml. to the greatest degree prncticable, prevent injury to plant and animal life 
and property, foster the comfort and convenience of the people, promote the 
r('f)!J(llltic and socinl development of this state, and facilitate the enjoyment 
')1' '1 1e natural attractions of this state, 

I!) It is also derlared that local and regional air pollution control pro­
~r:lI11" are to be supported to the extent practicable as essential instruments 
11l[ t he securing alH\ maintenance of appropriate levels of air quality. 

I:~, To these ends it i,e; the purpose of this chapter to: 
1(1) provide for a coordinated statewide program of air pollution preven­

tifill. abatement. and control; 
(b> provide for an appropriate distribution of responsibilities among the 

state and local units of government; 
(e) facilitate cooperation ncross jurisdictionnl lines in dealing with prob­

h~llls of air pollution not confined within single juri!:;dictions: and 
(d) provide a framework within which all values may be balanced in the 

pllhlic interest. 
lIi~tnr): En. S~C. 2. Ch. 31J. L. 1967: R.C.M. 1947,69-3905. 
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DEPARTMENT OF HEALTH AND ENVIRONMENTAL SCIENCES 

AIR QUALITY BUREAU 
fED :3CHWINDEN, GOVERNOR COGSWELL OUILDING 

- STATE OF MONTANA-----= 
(406) 444-3454 HELENA, MONTANA 59620 

September 19, 1986 .... 
. '. 

\. 'i' 
-' . 

Hugh Zackheim 
Environmental Quality Council 
Capitol Station 
Helena, MT 59620 

Dear Hugh: 

This letter serves as a response to your inquiries of Sept. 17 
regarding alternative sulfur dioxide control measures for the 
Billings/Laurel area. 

If one assumes the Montana annual ambient sulfur dioxide (SO) 
standard is changed to the federal standard of 0.03 parts per mil~ion 
(ppm), the department believes that emission standards would still be 
necessary to achieve compliance with the Montana 24-hour ambient 
standard of 0.10 ppm. The reason for this lies in a review of the 
existing data. Data collected over the past 5 years indicates 
compliance with the annual standard (0.03), but continuing 
non-compliance with the 24-hour standard (0.10). It is clear, 
therefore, that changing the annual standard to 0.03 will not solve 
the non-compliance problems with the Montana 24-hour standard. 

Your second question requests information about what emission 
reductions would be necessary to achieve compliance with the 24-hour 
standard. The department has reviewed the data from 1981 through 
1985 to determine the source contributions of the six industries. We 
have made the following general conclusions: 

1. fhe peak 24-hour concentrations range from .15 to .22 
ppm. Thes~ larger peak values seem to be tied to 
malfunctions at the Canoco refinery. These 
malfunction problems must be solved if attainment of 
the standards is expected. 
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Z. if ttl' Nlfunct. lon prooh/ ... Art IQhth.i. tho tnt'm.tw4 
r.u'l~' ot p .. k 24-,,0I;r COJiuntrnhm h btdtlt,n .1Z 411lJ 

.l~ PPM. C~11.nc. w'th th'. Itlnd.rd ~it bt 
.chhill.4 'r«lil ,.aucti"". ~nll Itv .. ,.l ltulunrtu. 
nl. G~,.r~nt tQO~ th. IpprQUh th.t th4il 01wu ... 1 
luwrc. .pporttof'llNnt fur .. h, Z4-tU,llolf vli,il"hHlt ~f .. till 
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IJhClHilUl '~I Lltlc. wtth th • .i!4-hvur ,tca'H"ud und., th. "UI,.m~\. ivll 
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!.r~l.J W. Hvt,tll,,;. 
(;Id .. , 



Exxon -'­
reduces 

• • emiSSions 
By PI\UL J. HOLLEY 
Of 1 he Gazette Staff 

Operational chnllgcs at Exxon USA's 
Billings refinery hnve cut sul(ur dioxide 
('missions by lfi pcrcent, company officials 
said Wc<lllesdfty, 

Bill, they cftutiollr" lhnl furthcr S02 
r r""clions to Ill("rt slale alr-(11In Iity 
stnn'lnnls could make lhc rc(inery 
IlIIprofitahle, 

IJ,. 

..... 
III,n"1 r.: 

r'nr""'~ "'''''''''Ir'''' 

The S02 reduction 
pl'Occdllrc, in use 
since Dec, 29, is 
cslilllntl'd hy Exxon 
to Cllst ,IIHl,OOI) :', yenr, 

"0111' gonl is 10 
,rnell n Irlpid roll(l 
""'I;lahl" ,<:ol"Ii"n 10 
III" n;lIitH~'<; rdr qllrllily 

1''''1''1'1 "s," II"", Y 
IIIIhlll", I':xxoll 
1 "fin"1 y rn:1l1;H~"1' lold 
:r nr'\'.'s 1'0Jl!"1 ('IICf', 

'I "" 1'",1 "ml, 1\ hit'h I':~x(l" officials ~:Ii" 
11 .. , \' "" I ,,,,'I "'illl ,'dll' '" I hI' I ('rill'" y's S02 
f''''I'nl "y oJ,IHH, tpur; J"'I Y'~rtr, 11~('" i\ 

""" .. ,,,1 ':I,il'l"'IIIIlill'l '1'111(1\'1' h\dl"g"'1 
""I( ;'." rl ""1 \,,;,':1" " ;,1,,1' Clt':lIed dill il'g 
f t'" 'f'ril1iJ:l~ P' Pf'('~"~ 

1"',1",,,1 Ilr 1'llIill i"!~ ~~( IJ lIy 1,," (lillJ~ "rr 
I"" 1,:,<1, ",q'" ,,,,,Hi,",, I"" Ill;11"1 inl is llllW 

1';1""1 I .. ''''",I,y ~'''III'"", Slltrllr ~ 
1 'I' lLlil''l1 ("0 fn' ,1'4'0\'-' \' 

V'· "II!! '; f'nd""j'IIJ\; I ,.,j.;f·tjllfl is 

'. I'! f 0" If'd hv ~ I ~l t" , 1'~~111:1 f n r P., l'llt 'In' 
""I",i,,", ~:I,,'" ,'il I),,,"ily 1~1I1(':1" dlil'f, 

~",;'I II,,, drOIt \,olr'! jl'l1"O'.e Ihe nll'l':111 
:Ii! 'I,,,"ily, 

""p', (\ not l1flgl ;If,·rul \\'c', (' rlprt~~{~d 

''';11 ;'":>"111' 1\'01"" \,,,1,,,,1"1 ily f(',hICC 
"I"i::"ill"~'" "0 said, " 1 "" "nWllsirlr is, 
',n'll' 1I',"'illl~ fill :11t\"!~ II'I rn snhllion." 

T',t' slftl" 1''':1111 d 111',,1111 will mcet 
fi',i,f:1Y in 1I1'1"Ilft to di,:t'II~<; ways to 
I ("Ih'n' SO?' rmissi",,;, ill Ih" rlillings nrca, 

1\ rf,'<'I('d h"ltlsI I iI'S, illl' hl<li"I.~ 1':xxol1, 
I 1'.'Ot,1 h"l' I !'fi!WI iI''', :r ~:"g:'r mill, a po\\'('r 
I'hl11 ronrl MIlIII;!IlrI S.,U"r, hnvc ~ftid that ,,,.,y " .. "lIltllil((' I" ~""~ ~'o!llftna all(1l'l a 
I('~:': ~,' I i"f~l'nl f"d"1 al ~:I ;II1(lal" for S02 
"l1li':::;IIn<:, Th,' S(,7 1'1111'111 of Ihe 
y,·lIol"slrrlJ(l Vall"y inlhl~: r ips is within the 
kd"1 nl S""III:H'1. 

Thr ~Inl(' st:tlllhlli hasn't heen 
('II fol'l ',.<1 , 

Hohhins ~:1;'1 I h;'ll I Ill' ~I ale S02 
("!I1i;:':illll ~I :1"'\:)111 ;"111 il1Illlslry 
I'ntlll,'bm'\' is ";111 "I' 10 nI'J!olinlion," 

Th" shl" \',':),,1<: ill(hlslri.'s In trike 

,",' -""~---------""""------------------"'-"-''':----' 
Gazette photo by La.ry Mayer 

These "stripper" towers are used to reduce sulfur-dioxide emis­
sions at the Billings Exxon refinery. 

air qllnlity. he snid, 
Hubhle snid thnt it would cost J<~xxon $8 

million to cut its S( 12 emissions by nnother 
15 percent and meel the slate st;!ndard, 

"The primary cnncern is we clon't just 
competc wilh refincries in Monlnna, we 
('ompele wit h rrfinclics elscwhcre in the 
counlry," hI' snirl, "U other rcfin('ries don't 
havc In ('omply wilh the snOlC standards 
we do, it plac('s us al a significant 
cOllllet ilive disadvanlage." 

1IIII>hle, hnwcvcr, stopped short of 
predicting the rdinery's c1nsure if the 
slnte ehoosrs In enforce the S02 standard, 

"I (Ion't W:llIt to come of( as 

Bikes save time 
Sometimcs the simplest 

methods are thc most successful. 
Workers at the Billings Exxon 

refinery use balloon-tired, single­
spced hicycles to scurry about the 
pipework jungle, 

Tim Schug, lhe refinery's 
environmental aHairs coordinator. 
said the bicycles have proven to be 
a rcliable form of transportation, 
The refinery keeps several bicycles 
on h:lnd for on-s' 



TRUSTEES 
GARY l. FORRESTER 

CHAIRMAN 

WARD SWANSER 

JUDY JOHNSON 

JOYCE DEANS 

CHARLENE GUSTAFSON 
LA VONNE DEENEY 

BuS. MGR.·CLERK 

June 11, 1986 

Rep. Tom Hannah 
State Capitol 
Capitol Station 
Helena, Mt. 59620 

Dear Mr. Hannah; 

LOCKWOOD SCHOOLS 
ELEMENTARY AND JUNIOR HIGH SCHOOL 

District 26 - Yellowstone County 
BILLINGS, MONTANA 59101 

1932 U.S. Hwy. 87 
Route 2 Phone 252-6022 

JOE C. McCRACKEN 
SUPERINTENDENT 
PHONE 252·6012 

CAM CRONK 
JUNIOR HIGH PRINCIPAL 
PHONE 259·0154 

MICHAEl BOWMAN 
INTERMEDIA TE PRINCIPAL 
PHONE 148-3239 

DARRElL RUD 
PRIMARY SCHOOL PRINCIPAL 
PHONE 252·2776 

I have attached inforamtion showing what the total Lockwood District tax levies were 
Fy 86 and the amount that Exxon paid in year 1985-86. 

FY 86 LOCKWOOD S.D. #26 TOTAL DISTRICT TAX LEVIED $951,171.92 - (see source A) 

FY 86 EXXON'S TOTAL TAXES LEVIED FOR S.D. #26 ...•. $495,449.09 - (see source B) 

NOTE: EXXON PAID 52% OF LOCKWOOD S.D. #26 TOTAL TAXES IN 1985-86. 

I hav~ attached the following source: 

A. LOCKWOOD S.D. #26 DISTRICT BUDGET FY'86 FUND REPORT 

B. YELLOWSTONE COUNTY TREASURER "DISTRIBUTION WORK SHEET" 

NOTE: 
DISTRIBUTION WORK SHEET FOR EXXON 1985-86 TAXES: 
TOTAL TAXES $2,066,954.89 
BREAKDOWN: 

Library 
Road 
S.D. 1126 
H.S. 112 

LOCKWOOD 
BILLINGS 

$ 

COUNTY AND STATE 
LOCKWOOD TRANSPORTATION 

26,234.91 
110,540.21 
495,449.09 
353,794.65 
992,503.85 
88,432.18 

Attached are copies of Yellowstone County Treasurer "Distribution Work Sheet" for 
BN and Montana Sulphur and Chemical. 

If you need additional inforamtion, call me. 

cS~'~~~.r-
La Vonne Deeney 
Business Manager/clerk 



MPC sees three possible options for our Corette plant, which 

might meet this emission reduction contained in Alternative 1. 

They are: 

1. Installation of a scrubber. This is a very costly option 

both from the capital cost an~ annual operating cost standpoint. 

Costs and limitations of this option are discussed under Alter-

native 3, the 70 percent reduction case. For both this nominal 

30 percent alternative and the 70 percent reduction alternative, 

the scrubber option is considered unacceptable. Linited space 

around the existing unit and the need for off-site waste disposal 

add substantially to the design problems and cost of the flue gaB 

desulfurization retrofit. 

2. Permanent reduction of load by approximately 1/3 of the 

rated capacity of the unit would reduce the SO~ emissions by the 
L. 

sane frac tion. The los s in generating capac i ty would be 60 m7. 

Loss of this much generation would cost approximately $46 Million 

in annual levelized dollars over an 18-year period to purchase from 

off-system sources and would not be an acceptable long-term solution. 

3. Switch fuels from Colstrip Rosebud seam to a lower sulfur 

coal. IN its analysis of the draft proposed rules, MPC searched 

for lower sulfur coal and did not locate any viable supply source 

in the State of Montana that could meet existing boiler require-

ments and the coal sulfur level necessary to meet the proposed 

sulfur dioxide emission limitation. However, lower sulfur fuels 

are currently being mined in Wyoming. The Rosebud seam coal, when 

burned, generally produces sulfur dioxide emission in thp 1.4 to 

Z.O lb S02/MMBTU range. One specific Wyoming coal we lookt:.l at 

Hould produce between 0.6 and 1.1 lb SOZ/MMBTU. Depending on how 

the daily emission rate is computed, even this low sulfur coal 



might not be an option. Should the coal change become necessarv, 

test burns to prove the alternate fuel's acceptability in the 

present station would be required. The economic costs to entities 

other than MPC for switching fuel from a Montana source to Wyoming 

are as follows and represent those costs accumulated over a 20-year 

period, which is approximately the remaining economic life of the 

J. E. Corette plant: 

1) The State of Montana would lose approximately $25 million 

in Coal Severance Taxes; 

2) Loss of Gross Proceeds Taxes would be $3.8 million; 

3) Loss to the State of Montana of 1/2 of associated Federal 

Coal Royalties -- $3.8 million; 

4) Loss of Resource Indemnity Trust Tax -- $330,000; 

5) Loss to a Montana supplier, Western Energy Company, of 

coal sales in excess of $120 million; 

6) Loss to the private sector for support goods and services 

$25 million; 

7) Direct employment -- $9.4 million; 

8) Indirect employment -- $6.4 million; and 

9) Loss of corporate and Individual Income Taxes on direct 

and indirect employment. 

From these figures, one sees the economic impacts of the coal 

switch are significant to the State of Montana and go bevond the 

totals of coal taxes, jobs, and direct expenditures. The impacts 

would reach into and affect all sections of Montana's economy. 



-
-

-

agrioultural and governmental purposes in the Helena valley. 
The offhand statement in the EIS that "the increased energy 
demands would be small" is obviously a gross distortion of the 
truth. 

Concerning the possiblility of meeting the proposed standards, the 

company said: 

••• We, of course, have not had an opportunity to investigate the 
cost of meeting such stringent requirements since we are only 
now obtaining the information necessary to assess the costs of 
meeting the emission limits set by the Board of Health last 
November. As noted, our present estimates of the costs of meeting 
those limits and the related OSHA arsenic standard is approxi­
mately $130,000,000. We are fearful, however, that the additional 
costs of lowering 502 emissions by the additional 90% ERT says 
will be necessary to meet the proposed state standards will be so 
substantial as to destroy the economic viability, not only of 
the smelter, but of Anaconda's entire Montana copper operation • 

... we suggest that the EI5's consideration of the economic 
impact of the proposed standards on Anaconda is so faulty that 
it should be completely revised. We further suggest that a 
realistic consideration of the economic impact of the proposals 
on Anaconda, alone, should cause the Bureau to reconsider them 
and to propose instead the federal ambient air quality standards 
for 502 in view of the failure of the Ers to demonstrate their 
need to protect human health and vegetation. 

In discussing the impact of the proposed standards on the company's 

position within the mining and smelting industry in general, it said: 

nonferrous mining and smelting is obviously one of Montana's 
major industries. The EIS recognizes tlmt Anacnnda, alone, 
employs 5'1; of Nontana's work force in its copper operations. 
nontana's copper mining and smelter industry must compete with 
copper mines and smelters operating in other states. Aside from 
t·lontana, 1.;lle bulk of the copper smelting industry in this country 
is located in the states of Arizona, Utah, Tennessee and Texas. 
Each of Enose states has adopted the f~deral ambient air quality 
standards_(Ql:.....S..0Z!-. Significantly, the EI5 fails to make mention 
~Llct Clnd does not list the standards of any of these 
states in To.iJle 8-1 of Appendix B. Obviously, if Nontana adopts 
the pro['8sed ambient air quality standards which are more stringent 
than those in effect in those states, Montana's copper industry 
will not merely be placed at a competitive disadvantage; rather, 
its ability to continue in operation will be placed in jeopardy. 
This can hardly have the effect of promoting the economic develop­
ment of r'\ontana, since it could result in the loss of 4,500 Hontana 
jobs. 

Labor unions in the Butte-Anaconda area and thc Anaconda Chamber of 

Commerce also voiced conccrns over the possible impacts of implementing the 

-13-
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