MINUTES OF THE MEETING
NATURAL RESOURCES COMMITTEE
HOQUSE 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
quality 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. 1In 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
community 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 1is 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 1is
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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 o0il refineries have agreed to try and
monitor 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 stated, for the record, he
does support this measure.

Rep. Jack Ramirez statedthese industries have been corporate
citizens 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 0il 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 S02 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 1it,
because, it 1s not only our past, but our future. The
Corette Plant, which is extremely important to our future
and the MHD 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 gquality environment. There are two very
important issues in the question of S02 1levels 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
guality 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
(Exhibit 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 wunder periodic, legally required

review. The current review has produced 1little data to
indicate the 24-hour, or the annual average, should be
stringent. State industries could better wutilize their

resources to remain competitive. The refining industries in
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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 1is 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). 1In 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
participation in ambient monitoring with other industries,
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 t%axes, 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 1living in the industry area. Those industries are
providing good paying Jjobs 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 o0f the solutions to help reduce air
emissions on those days is by the use of clean burning
natural gas. MDU 1is 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.

Mike 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 quantitive
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,

E4A 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 vyears,
Billings has received national recognition of having the
dirtiest (S02) 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 1light 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
S02., 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 S02 concen-
tration 1is 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 S02 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 i1is 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 S02 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
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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. 1In 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 S02 standard are warranted,
please provide for a study, with the same level of technical
expertise and careful consideration exercised when the
standards were 1initially 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 Meis, 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 League of Women Voters of
Montana, submitted testimony in opposition to HB 534.
(Exhibit 19).

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 kind 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. 1In 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 Jjust 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 1l4-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 Mr. 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 gquite 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 1like this. Rep. Raney
wondered if any plan were made to get that into statute or
writing 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 1legislature 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 times been referred to
as having problems with their air, and wondered if that
would have the same force and effect on Missoula as it did
in Billings.
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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, 1is 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".

Mr. 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 S02 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, ©0il 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 comoly. That is a
creative alternative that has come 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 coming 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 we 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,
was adjourned at 2:56 p.m.
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TESTIMONY OF JIM SCOTT DATE___ 2 47
President=-elect =
Billings Chamber of Commerce &B i

febfﬁary 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 S50, levels in the Yellowstone Valley.

The first is standards of acceptable levels of SO This is a

"
very complex area that is not as objective as any of us would like.
There are numerous ways to measure SO 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 SO

2°
The fact that studies have shown that the SO, 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 was very encouraged in attending the Department of Health hearings

January l6th to hear that there is progress being made. Responsible

voluntary reductions have been made by the refineries in the Valley.

I lea.ned that when climatic conditions are poor and when SO; levels are

at their highest levels, a cooperative effort by the industries can
further drastically reduce S0 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 502 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
of the industries, the Department of Helath and the community. That
effort is of high priority. It will influence our ability to develop
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.

%
|
:
%
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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
My name is Robert Holtsmith, I reside e+ 2750 Gregery-Drive- Nerth
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. We are a major industry in the Yellowstone

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

Wy -Ac;g.\g con sy < Wana e \Nbi
Conoco favors the action of the legislature to eliminate’the 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.

iy
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b, 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.

Fmission 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 trv to ensure that such
laws and regulations are reasonable. That's what we are doing here

today.

RSN
-

Despite our belief that the state air quality standards are not
reasonable, Conoco has consistently offered to reduce its sulfur dioxide
emissions by some 157 ffom 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 157 from the 1981-82 baseline study

R

period 'if 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

[4

DATE. 2 A &



degree of industrial growth. 1In addition, we would help—sponsor air

\ Yoot -1 \), . .__,, f Ty o \ . ? &e *\.g
qualicy mon;tor;nguln,the.Billings area to. ensure continued attainment of
Ny e N B -~ S<f 'v"\)"'/é'~ '-'\,"\‘5

)

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.

THANK YOU
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CENEX J Post Offtice Box 909 ¢ Laurel, Montana . 59044-0909 . Phone (406) 252-2326

Louis J. Day

Refinery Manager
Petroleum Division

I am Louis J. Day, Refinery Manager 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. These rules, if implemented, will require the
immediate commitment to an investment which may exceed
$70,000,000. The decision to make this investment must be made

by CENEX in the face of a company wide 1loss in 1986 of

Crrmamen | lmimm (Mantral Cvablanms |lAacsrnaratact
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$12,000,000 and fiscal uncertainty in 1987. 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, 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
Mohtana 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 SO. STANDARDS

2

The Montana 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 SO standards are not

necessary and are based upon an inadequatezrecord. 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 S0, standards, the EPA

2
concluded "the current ([Federal] standards provide substantial
protection against the effects identified as being associated with

24-hour and annual exposures."

MPC propcses and endorses the adoption of the Federal sulfur
dioxide ambient annual and 24-hour standards. 1In 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 SO, readings above the

2
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 SO, problem is not as significant as

2
various groups have alleged. 1In a three-year period, 32 episcdes
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were reccrded exceeding the 24-hour state standard at the four
Billings ambient 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 802 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 1is 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, regquire the
installation of a $40 million scrubber or a change to Wyoming
coal. Either alternative 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:

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 aresa.

The Montana Power Company

Carlton D. Grimm
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BEFORE THE BOARD OF HEALTH AND ENVIRONMENTAL SCIENCES
OF THE STATE OF MCNTANA

In The Matter of Adoption of ) Statement
Proposed Sulfur Dioxide Emission ) of
Standards ) The Montana Power Ccmpany

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 of Generation
Svstem 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 fourteer years
in the area of pollution control for thermal power plants,
specifically the Colstrip 1 through 4 units and the J. E. Corette
Plant.

The Montana Power Companv (MPC) has reviewed the three
proposed sets of emission regulations pertaining to sulfur diomnide
emissions that are before the Board of Health todav and objects to
the adoption of any of the rules. Montana Power wishes to comment
on how these rules would affect our ccal-fired steam electric
generating facility at Billings, Montana, if any one of them were
enacted. |

First, we wish to give some background information on that
facility. The location of the plant is at the south end of
Billings, next to the Yellowstone River just downstream from the
municipal water treatment plant. Tec the north is the Conoco oil
refinery and to the northwest is the sugar refinery. The J. E.
Corette coal-fired plant and the F. W, Bird plant, an oil/gas fired

unit which is operated infrequently, are adjacent to each other.
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The J. E. Corette plant, which ic nominally a 1280 MW unit, first
entered service in the fall of 1968, eighteen vears ago. It
presently has 18-20 years of economic life remaining. The cost to
construct this unit, at that time, was $21 million. 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 (ARM
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 monitor was placed in operation in 1978 to maintain a
close watch on the coal sulfur quality. This monitor provides S0,
emission data which is routinely reported to the State Air Qualitv
Bureau. The installation of this monitor was part of a costly
retrofit project teo provide emission monitoring and testing faci-
lities on the generation unit's 350 foot stack. The plant has in
operation an electrostatic precipitator to control particulate
emissions to the required State emission limit. When the unit
first entered operation in 1968, the State had just enacted ambient
air quality guidelines. These guidelines were changed to
"enforceable'" standards by Becard of Health action in 1980.

Keeping that information in mind, we now wish tc discuss each
of the emission reduction proposals:

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

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

SO, emissions from the 1981-82 levels thirty to thirty-~£five
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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 SO2 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 and 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. Limited space
around the existing unit and the reed for off-site waste disposal
add substantially to the design problems and cost of the flue gas
desulfurization retrofit.

2, Permanent reduction of load by approximately 1/3 cf the
rated capacity of the unit would reduce the 802 emissions by the
sane fraction. The loss in generating capacity would be 60 M.

Loss of this much generation would cost approximately $46 million
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in annual levelized dollars over an 18-year period to purchase from
off-svstem 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 beirg mined in Wyoming. The Rosebud seam coal, when
burned, generally produces sulfur dioxide emission in the 1.4 to
2.0 1b SOZ/MMBTU range. One specific Wyoming coal we looked at
would produce between 0.6 and 1.1 1b 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 Wyoning
are as follows and represent those costs accumulated over a 20-vear
period, which is approximately the remaining ecoromic life of the
J. E. Corette plant:

1) The State of Montana would lose approximatelv $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;
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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;

&) 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.

B. Alternative 2 sets the emission performance standard of

1.2 1b SOZ/MMBTU for the J. E. Corette plant. This alternative
requires ar emission reduction at the Corette plant of approxi-
mately 1/3. This emission standard is the same as the 1971 New
Source Performance Standards (NSPS) for new plant construction and
is the standard under which Colstrip Units 1 and 2 operate utilizing
scrubbers. YPC is not aware of any older unit, that is a pre-1971
NSPS 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;



1) Load reduction of up to 60 MW at a cost of approximatelv
$46 million in annual levelized dollars over 18 vears 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
emission 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 SO, 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
are the installation of a scrubber or the shut down of the
generating facility.

) Scrubber Installation. The plant's emissions should not

riceed approximatelvy 0.6 1b S0,/MMBTU to meet 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's emissions is found. This
would mandate greater than 70 percent control and can be
translated to an emission limit of about 0.2 1b SOZ/MMBTU.

This very onerous limitation is similar to that imposed on

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

possible SO, control options taking into consideration the
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various limitations of the J.E. Corette plant site. The
result of this studv was that a dry flue gas desulfurization

- (FGD) svstem with a supplemental precipitator is necessary to
meet the 0.6 target originally stated in the September draft
propcsed rules. The capital cost of this installatior is in
the range of $40 to $50 million in 1986 dollars and the
additional annual operating 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
S0, control (the first NSPS became law in late 1971). Also,
MPC is not aware of any uvtility plant that has had to retrofit
scrubbers for any State Ambient air qualityv standard more
stringent than the Federal ambient air quality standards. The
retrofit costs for providing the J. E. Corette plant with a
scrubber are clearly uracceptable.

2) Close the plant. Rather than install the scrubber and
corsidering the economic life of the unit, which was 18 vears
irn 1986, 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 power
cost. Decommissioning would result in the loss of 45 jobs at
the plant site, which represents in excess of $1.5 million ir
annual pavroll, and the loss of 500,000 tons of coal mined

each year in Montana. with that specific cost impact alreacdv
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detailed. Energy would have to be replaced at a much 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
mined within the State.

We, therefore, submit that any of these proposed rules for
emission reductions are unacceptable and the Board should reject
the proposed rules.

Now, we wish to address some of the ambient S0, data gathered
in the Billings area and comment on the analvsis we performed on
that ambient data.

Last December, after our comments on the draft rules had been
submitted to the Department, we found that the Air Qualitv Bureau
had examined a number of 24-hour SO, 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 SO2
episodes durirg the vears 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 sC,

problem in Billings.
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Perceptions and emotions have created a mind-set that the SO2
ambient levels in the Billings area arerserious. We do not believe
that the facts support such a position. The number of times that
the ambient 50, levels exceeded the state standard is low.

The histograms we prepared from that report are included with
this statement (Exhibit A). 1In 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 SOZ‘ Three of the four episodes over the Federal
standard level occurred during those periods of upsets. It is
important 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 any one site more than once
in any calendar year.

Mow, examining the rest of the histogram's plots that show
frequency distribution, one finds:

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

a contributor of 157 or greater, then there were 14

episodes in 3 years at all sites.
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¢ where MPC is a contributor of 25% or greater; the fre-
quencv falls to 7 episodes in 3 vears -- (all this
factors 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 of the associated revenues from
that coal? We do not believe it is.

To solve the problem, we suggest:

I Use intermittent conrtrol at the MPC J. E. Corette facilitv

along with various degrees of control as proposed bv the other

industries; and

2) Adopt the Federal 24-hour ard annual ambient standards.

The operational control we suggest would recuire feedback from
ambient monitoring and meteorological systems. Such feedback would
be analvzed and responded to bv the plant operating personrel,
according to criteria set up by the meteorologists. This criteria

should predict the onset of unfavorable meteorological conditions

that lead to the episodes described above in the histogram analvsis.
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When the unfavorable conditions occur and persist, the generating
plant's load would be backed down to an agreed upon level.

We feel that such an approach would minimize the short-terr
exceedances of the present Montana 24-hour standard.

In addition, we strongly recommend that the Federal 24-hour
and the Federal annual SOZ 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
recormend the Federal standards to this Board. Attached to this
statement is the EPA staff conclusior and summary document on the
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 SO2 standards to a more stringent level in order
to protect human health.

We feel adopting this approach of intermittent control, alerg
with the Federal standards (a) protects the health of the people of
BRillings, (b) allows existing industry to operate and (c) provides
both a margin below the Federal Stendard and the opportunitv for
further economic growth in the area as, for example, the MED
retrofit of the Corette plant.

We have received and reviewed 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 l4th with the Bureau to express our position.
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Ve do not agree with all aspects of the Bureau's stipulation.
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 157%
reduction, we believe, subject to fdrther analvsis, that this
continuous reduction is too extreme and not supported bv the facts.

However, as we have earlier stated, MPC is prepared to reduce
emissions intermittently in response to identification of adverse
metecrological conditions. This will alleviate and attempt to
minimize the number of 24-hour SO2 episodes which exceed the
present state standards and may reduce the annual ambient levels
presentlyv recorded.

During these episodes, which generally last less thanr
24-hours, MPC would be willing to reduce its emissions through
operational methods which could include load reductions. 1In
addition, MPC would propose to fund one ambient air monitoring
station and continue its emission monitoring activity.

We propose that this voluntary reduction be accomplished
through agreement of all parties, including the Department and
Becard of Health.

In summary, MPC reiterates its position that adoption of the
three proposed rules before the Board of Health is not necessarv,

is not supported by the data and would cause extremely expersive
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controls or solutions to be adopted. We feel cur suggested
alternate of going to the Federal ambient S0, standards and the use

of intermittent operational controls of our plant is the best

solution.

DATED this /(o= day of January, 1987.
RESPECTFULLY SUBMITTED,

THE MONTANA POWER COMPANY

/f\/A ﬂ\(ﬂﬁ

By ./l—\ ‘.'/ \l(‘
afIton D. Crlmm
40 East Broadway
Butte, MT 59701

(406) 723-5421

EFB0042by
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REVIEW OF THE NATIONAL AMBIENT AIR QUALITY STANDARDS FOR SULFUR OXIDES.

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 l-hour 307 standard.
Based on an updated staff assessment of controlled human exposures
to peak (minutes to hours) SO concentrations, the staff has revised
the range of potential l-hour levels of interest to 0.2 to 0.5 ppm
(525 to 1300 ug/m3). The lower bound represents a l-hour level for
which the maximum 5 to 10 minute peak exposures are unlikely to exceed
0.4 ppm, which fs 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 l-hour level for which 5 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 atopics appears high, In evaIuatihg these laboratory
data in the context of decision making on possible l-hour standards,
the following considerations are important: (a) the significance of
the observed or anticipated responses to health, (b) the relative i
effect of SOp compared to normal day to day variations in asthmatics

from exercise and other stimuld, (c) the Yow probability of exposures
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of exercising asthmatics to peak levels, and (d) five to ten
minute peak exposures may be a factor of two greater than hourly
averages.,

Independent of frequency of exposure consideration, the upper
bound of the range contains 1ittle 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 1s met add to the margin of safety. The
data do not suggest other groups that are 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 SU2 and U3 have not been
investigated in asthmatics. The qualitative hata. potential
pollution interactions, and other considerations 1isted above
should be considered in determining the need for and evaluating the
margin of safety provided by alternative l-hour standards.
Based on a staff assessment of the recent short-term epidemiological
data, the original range of 24-hour SO levels of interest - 0.14 to
0.19 ppm (365 to 500 pg/m3) - st1ll appears appropriate, although some
consideration could be given to the findings of physiological changes
of uncertain significance at levels as low as 0.1 ppm. Earlier staff
conclusions and recommendations concerning a 24-hour standard (SP,
pp. 85-86) remain appropriate. | .
The previous staff assessment concluded that although the possibility
of effects from continuous lTower level exposures to SO cannot be
ruled out, no quantitative rationale could be offered to support a

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

original recommendation for retaining an annual standard at or near

the current level 0.03 ppm (80 ug/m3). This recommendation was based

in part on a finding that alternative short-term standards would not

prevent annual levels in excess of the current standard in a limited
number of heavily populated urban areas., Given the additional information
and the poss{bility of effects from a large increase in population
exposure, the staff recommends maintaining the primary annual standard

at its current level,

4) Analyses of alternative averaging times and population exposures

suggest that:

a) The current standards provide substantial protection against
the effects identified as being associated 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 provide some limit
on peak SO, exposures of concern for asthmatics. In some cases,
however, up to 10 to 15% of the sensitive population in the
vicinity of major sources could be exposed once a year to levels at
or above 0,5 ppm for S minutes, while at elevated ventilation,

¢) The range of l-hour standards analyzed (0.25 to 0.5 ppm) provides
fncreased protection against such e;posures. limiting the fraction
of asthmatics exposed to less than 4%,

The relative protection afforded by current vs, alternative standards

as indicated by current and ongoing exposure analyses is an important

consideration in determining what, {f any, standard revisions may be necessary.



Testimony by Kenneth L., Williams
Entech/Western Energy Co. Butte, Mt.
at 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. 1In
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 Taxés;

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 beyond the
The impacts

We

totals of coal taxes, jobs, and direct expenditures.

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

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. [ am a chemical engineer by profession and
registered in Montana and Wyoming. My experience is in the design
and construction of o0il and gas production, transmission, and distri-

bution facilities.

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

have watched this SO, 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 SO, 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
S0, level. Federal studies are, by all accounts I can find,
considered to be accufate and to have an adequate margin of

safety.

In summary, there is not any known health reason to justify Montana's
lower SO, Ambient Air Standard. If no benefit is shown, how can we

justify forcing business to spend millions for SO, Scrubbers?



It is my opinion that high business taxes and excessive regulation,
such as the present Montana SO, 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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Cogswell Building
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February 14, 1980

TO: INTERESTED PERSONS

?L"" a TioNS Frea

This isfthe 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. SUMMARY

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 16-2.14(1)-514140). 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 Quality
Standards, the Board indicated it wanted the state to have enforceable
standards. It was decided that before such standards were adopted anew, there
should be a thorough review to determine whether the old standards werz2
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 Scfentific and Factual Information

The Department first reviewed the scientific literature on the
health effects of poliutants found in Montana. Information was also assembled
regarding the various pollution sources within the state.

2. Determination of Which Pollutants to Requlate

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, photachemical oxidants, hydrogen sulfide and
visibility. Several portions of the current ambient rule were recomme:ided
for deletion. These included the ambient standards for beryllium, acii mist,
and suspended sulfate, and the calcium borate and sulfate plate methods

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 pro-
posed for these. The Department decided to continue reviewing new reszarch
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 p611utant.
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. Considerations Above and Beyond Health to Determine Final Standard to

be Proposed

Once the health standard was determined, the Department reviewed

2



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 likely 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." If the anticipated impacts were not offset or out-
weighed by the other concerns, then the standard was modified to prevent antici-
pated weTfare 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 "major 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 Comnany
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 Billinas-
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 Montana, and their
relationship to existing and proposed 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.



Pollutant

Sulfur Dioxide

Total Suspended Particulate

Carbon Monoxide

Photochemtca! Oxidants
(Ozone)

Nitrogen Dioxide

Hydrogen Sulfide

Lead

Fluoride

Foliar Fluoride

Settled Particutate
(Dustfall)

Visipitity

Resctive Sulfur
(sulfation)

Susoended Sulfate

Sulfuric Acid Mist

Bery¥lium
Arsenlc

Cachrium

TABLE 1 , PROPOSED AND EXISTING AMBIFNT AIR RFAULATIONS

Federal Standard
.03 ppm annual averaqe

0.14 ppm 24-nour average
not to be exceeded more
than once a year

0.5 ppm 3-hour average
not to be exceeded more
than once & year

75 micrograms ner cubic
meter, geometric annual
average

260 yg/m3, 28-hr average
not to he exceeleg more
than once a year

35 ppm, 1-hr average
not to be exceeded more
than once a year

9 ppm, 8-hr average
not to be exceeded more
than once a year

0.1Z ppm hourly average
not to be exceeded on
more than one day a year

0.05 ppm annual average

1.5 ug/m3, calendar
ouarter average

Existing Montana
Arbient Alr Rule

“ontana Amhipnt
Stancard Pronosed
in Draft Fi$

0.02 pom maximum annual
averade

0.10 opm 24-hr averace not
to be exceeded over 1% of
the days in any J-month
period

0.25 npm 1-hr averaqe not
to be exceeded for more
than one hour in any 4
consecutive days

75 ug/m3 annual ceometric
mean

0.02 nom annual averane

010 o 28-hoyur averade
not to be exceaded more
than ance 3 year

0.40 nnm hourly averaae

not to be exceeded more
than once a year

75 ya/mY annual average

200 va/md not to be exceeded 270 ya/m? 28-hr average

more trar 17 of the days a
year

0.03 prw y-hour averane,
not to be exceeded mere
than twice in any S
consecutive days

0.05 orm '-hour averane,
not to be exceeded over
twice & year

5.0 ug/m3, 30-day average

1.0 ppd, 24-hr average,
total fluoride (as HF)
0.3 micrograms per snuare
centimeter per 2 davs

{aasenus)

35 ppm, dry weight hasis

15 tons/so mile/month,
1 month averane in
residential areas

30 tons/so mile/month
3 month average in
heavy industrial areas

0.25 milYigrams sulfur
trioxide/100 sa, centi-~
meter/day, maximum
annyal average

0.50 milliarams syulfur
trioxice/Vod sa. centi-
meters/dav, max. for
any Y-month perind

4 ug/nJ of air, max,
allowahle annual ava.
12 ya/m of air, not to
be exceeded more than

1% of the time

4 ug/n3 of afr, max.
al‘ovagle annual average
12 ua/r? of air, not to he
exceeded more than 1¥ of

time

30 ug/m? of afr, hourly
average, not to be ex-
ceeded over 1L of the time

0.01 ya/m3, IN-dav averane

net to he exceedel mere
thar crce a year

Q@ ppm A-hr average not
t0 be exceeded more than
once & vear
T pom hourly averass, not
13 be exceered more than
nnce a vear

.10 prn hourly averaae,
not to be exceeded more
than once & year

0.05 ppm annual averace

N.17 pom hourly average,
not to be exceeded more
than once a year

0.10 ppm hourly averaae,

not to be exceeded more
than once a year

1.5 ue/md calendar ovarter
averate

1.0 onh 24.hr averaqe

0.0 nnh In.dav averace

M.11 nnb arowing season
average

10 yn/a, drv weintht hasis

10 am/mZ 30 dav average

Particle scattering co-

efficient of 2 X 10-5 per
meter annual averane

Montana Amplent
Standard Pronpsed
in Fina) EIS

N.02 pom annua’ averans

N.10 pom 2¢-hour averane not
to be exceeded more than
once & year

0.8 prm 1-hr averaqe not to
be exceeded more than once
4 year

75 ug/m3 annual average

200 ug/m1 2h-hr average
not tc be exceeled more
tran crce 3 year

9 ppm R-hr average not

to be exceeded mere than
once a yesr

23 nom hourly averaae,
not to be exceeded more
than once a year

0.10 hourly average, not to
be exceeded nore than ance
4 year

0.05 annual average

0.37 opm, hourly averace,
not to he exceeded more
than once a year

0.05 pom hourly average,
not to be exceeded

1.5 vo/m3, -month average

1.0 onh 24-hr averasqe,
gaseous fluoride
€.3 nob W"-dav average

35 yn/a {n forace, annual
average, no monthly average
to exceed 50 ug/q

10 gm/wZ, 30-day average

Particle scntterin? <
effictent of 3 X 1072 per
meter snnual averige

Deferred for further study
Neferred for further study
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Pollutant and
Averaging Time

Sulfur Dioxide
Max. 1-hr. (ppm)
Max. 24-hr. (ppm)
Annual Average {ppm)

Particulates 3
Max. 24-hr. (ug/m”)
Annual Geom. Mean

~

SettledZParticulate
(gm/m“) monthly mean

Visibility
Annual Avg. {(miles)

Carbon Monoxide
Max. 1-hr. (ppm)
Max. 8-hr. (ppm)

Ozone
Max. 1-hr. (ppm)

Nitrogen Dioxide
Max. 1-hr. (ppm)
Annual Arith. Mean

Total Hydrocarbons
Max. 1-hr. (ppm)

*=no data

TARLE 3

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

Missoula

Lions Park
0.05
0.02
0.00

(10 months)

Courthouse Roof

389.7
64.0
(12 months)

Lions Park
17
(12 months)

Mal. Junction
28.0
15.0

(5 months)

Lions Park
0.078
(12 months)

Lions Park
0.098
0.016

(10 months)

Lions Park
8.13
(11 months)

---=zless than 3 months data

Anaconda

Lincoln School
1.21
0.37
0.02

(7 months)

Highway Junction

155.0
26.9
{12 months)

Lincoln School
0.050
0.006

(3 months)

East Helena

East Stack
0.48
0.10
0.004

(11 months)

MicLowave
101.0

23.4
(12 months}

Great Falls

Fire Station
125.0

55.4

(12 months)

Fire Station
4,52
(9 months)

10th Ave. S.
15.1
11.5

(10 months)

Billings

Central Park
0.195
0.091
0.010

(7 months)

City Hall
175.0

64.8

(11 months)

27th & Mont.
15.9
8.4

{6 months)

27th & Mont.
0.120
(7 months)

Central Park
0.075
0.012

{4 months)

‘27th & Mont.
11.40
(5 months)

Colstrip

-

BN
138.0
13.0
(4 months)



AIR NUALITY TRENDS IN MONTANA

Billings

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 rafinery
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 trands
emerge from the total suspended particulate data. The data from 1975 through
1978 appear relatively constant at most sttes. 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



The cause of the lower 1977 reading is unknown. Lead also has been measured
at this site for the last two years. The data show exceedance of the pro-

posed state and existing federal lead standard.

AIR POLLUTION IN MONTANA

The draft EIS pointed out that there {s 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 reachinj

these excessive levels in Montana are sulfur dioxide, particulates, lead,

carbon monoxide, nitrogen dioxide and ozone. There areno combleted 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 Moatana,

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." 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 exc1usive1y on these "welfare éffects." The recommended stan-
dar&s for each pollutant are expected to protect both human health and the

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

n



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 graups 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 in the draft EIS to make the standards directly enfirceable
generated a considerable volume of comments, all of which were reviewad
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 1n¢1ude 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‘gon that there are no legal alternatives to
thé standards recommended to protect health, in view of the Clean Air Act's

requirement that health be protected, and the scientific evidence and analysis

19



indicating that the standards recommended are necessary to fulfill that
requirement.

There also were many comments to the effect that alternative modes 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 difficult 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 terms 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

g e 0 ameses

the natural amenities available in Montana, including its unpolluted air. The
proposed standards, particularly those for the urban pollutants, visibility, "i%
and settled particulate should preserve these amenities and Montana's attract-

iveness as a place to live. %

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

the Department contracted the production of a study (Otis et al. , 1979) to
define the situation. This study estimates the change in death rates that | g'
could be anticipated in Helena, Anaconda, and Billings if sulfur dioxide emiss-
* jons were reduced to meet the existing federal and state ambjent air quality EI
Vstandards. Using two procedures for calculating the health effects and two
values for the reduction in risk to life and health, estimates of social economiii
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). j
Estimates for the loss of agricultural crops and ornamental plants in four "i
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Montana counties were calculated. The crops included alfalfa, wheat, and i
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 "owns" 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 efther the 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 that may enable it to meet both standards. Appro-
ximately $40 miliion was spent on the control program.

When control costs are compared to the estimated benefits of control, it
is found that for both 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 f]uoride emissions,
the 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. Inboth 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.



111, POLICY CONSIDERATINAS TN DEVELOPMENT CF
AMBIENT AIR wUALITY STANDAPDS

INTRODUCTION

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
outTines 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
pubTic poticy 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 greates degree
practicable, prevent injury to plant and animal 1life 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 proaram 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
1ines 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
accomplishes this second step by weighing the four specific "welfare" factors
set out in section 75-2-102. 1If 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 requirec to prctoct huran healtn, .
Direct economic comparisons among these factors is not possible. Section 75-2-
102 contemplates that, once human health is protected, the Board has broad
d%scretion 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
jdentified or resolved. The margin of safety for any oiven pollutant is deter-

mined by the acceptability of the risk associated with the poliutant. A
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ctandard established to protect a welfare interest such as wildlife or vege-
tation is not specifically 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 resuits 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.
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Level of Apparent Health Response - For some pollutants

there is 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 health response" 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
xcount for these uncertainties the Department generally

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 discussion

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 Titerature 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 respense.

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 poliutant would have effects
upon the state's economic and social welfare at concentrations lower than the

level required to protect health. lhere such effects were 1ikely 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.

DETERMINATION OF AMEIENT 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 EIS.

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 scienfific journals since fhey 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 published by panels of scientists have drawn
conclusions based upon a review of existing literature. Some 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, theke-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 enviromment. Testing for low level effects in
humans often is 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 epidemiological 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 any one 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 significant]y from one person to another. Similarly, different segments
of the population with preexisting limitations 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's 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 air 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 (beryl1i m,
suspended sulfate, sulfuric acid mist, and total reactive sulfur) were removed
and do not appear in the rule proposed by the Department. While standarcds 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 currently 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 confident]
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 jllness 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 where
health related effects begin to occur on the continuum of physiological respanse
Also required was a decision concerning the kinds of responses to pollution
which could be discounted in establishing the level of apparent health response.

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 Tong term. On the other hand, effects such as eye irritation may at times
be dramatic but are temporary and reversible and therefore may have only minimal
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. |
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 significance.

One school of thought as to which effects are "adverse" is reflected i
the standard used by the World Health Organization. That organization's concep
of a health effect includes the "well-being" of the exposed human population.
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 that
any effects which were reversible should be discounted in establishing a health
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 subtl
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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 mucal
clearance rate is likely to increase the susceptability of a person to chest
colds. Therefore, a measured reduction in mucal clearance rate should be
considered an adverse health effect.

Similarly, a subtle change in the formation of blood proteins maybnot
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,1ealth based standards rested primarily on the belief
that there were safe pollutant thresholds below which no adverse health effects
would be expected even after a 1ifetime 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 definite
thresholds as the basis for its health-related standards, Rather, the Departmen
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. Setting
an ambient air quality standard at that level would 1imit the public exposure
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 afforded
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.

Synerbistic 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 health.

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 Tives and on the amount

of time he spends indoors where pollutant levels are typically
somewhat lower. For example, some people tend to remain in-

dvors 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 potenfial for abnormally high exposures is
taken into account.

In 1ight of these qualifications, the level of abparent 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 heaith,

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 poliu-
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

poliutant:

Seriousness of Potential Harm - If existing scientific evidence
has associated the‘p011utant 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 emphysema, it is 1ikely 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.

Likelihood of Occurrence - If there are significant emissions of

a pollutant within the state, there is a likelihood 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 be 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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A1l 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 Tevels 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.145). They refer
generally to the quality of 1ife 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 Tower
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-
advantaoes 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 varyina degrees of estimation.
Where available, such information was used by the Department to assess the
advisability of proposinag standards more stringent than those necessary to

protect health,
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The Department used all reasonably available ard reliable information in
striking a balance among welfare objectives. In some cases, scientifié
evidence suggests that air quality better than that needed 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
Timitations 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 every
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 consideratiohs 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 {s 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 coes 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’ ions
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 discuss alter-

natives which would apply to a site-specific project such as a bridge or highwdy
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Alternatives in ambient air standards rulemaking fall among a wide range of
policy choices.

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. Similarly, a decision as to whetherreactions 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 se]ections, 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 is tolerable
and only one judgement as to what margin of safety is appropriate. Such
judgements implicitly consider and reject all other alternatives,

In this sense, the Department could recommend the no-action alternative
(i.e., recommend the standards in the existing ambient rule) only if the appli-

cation of its policy decisions to scientific and technical information indi-

il g L

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 examp]e,.
the current rule includes a standard for suspended sulfates. Even though }
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-actioni
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 '
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 entiretys
without an independent evaluation by the Department would not fulfill the N
responsibility imposed upon the Department by the Montana Oean Air Act. This §~

1s especially true since there is an important element of judgement inherent

in establishing standards which will protect human health.

RS Y
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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 reguiatory background. Particularly with
respect to new sources, current pollution control proarams 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 ruiescan be estimated only
after reference to the principal elements of existing regulations:
- Existing Ambient Air Quality Standards

- Montana air quality regulations
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- 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

There are two sets of ambient air quality regulations which already %i
apply to pollution sources in Montana. These are the tlational Ambient Air
Quality Standards (NAAQS) and the Montana rule on ambient air quality standarjg

found in the Administrative Rules of Montana.

National Ambient Air Quality Standards (NAAQS). The

National Ambient Air Quality standards were established by Congress in 1970. %i
These standards apply across the nation. Currently there are standards for
six pollutants with others to be set for different pollutants in the near “iﬁ
future. There are "primary" standards designed to protect public health and :
"secondary" standards designed to protect public welfare. %i

Each of the states has been required to submit to the EPA a State Imp1e-%¢

mentation Plan (SIP) to achieve and maintain the national ambient standards
and to implement other federal air quality requirements. The Montana air
quality regulations governing allowable emissions constitute the major com-
ponent of the SIP. Since 1970, EPA has obliged the states to revise their
state plans to reflect changing federal requirements, particularly those con-
tained in the 1977 Federal Clean Air Act Amendments. The 1977 Amendments
required in part that the state plans be revised to assure that the national §

primary ambient air quality standards (NAAQS) are achieved in every state by

the new deadline of December 31, 1982, The Montana Board of Health submitgﬂ,
its latest revised plan to the EPA in April of 1979 and should soon have fin1|

approval for the plan.
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L Currently over one-half of the states have either formally adopted or use
“f;o national standards as their own state ambient air standards. Therefore,
= if adopted, the standards proposed by the 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] 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
E'are numerically small, it does not necessarily follow that the impact of the
E.4ﬂnposed 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
éliiavoidance of those effects. In cases where the proposed standards are more
stringent than the federal standards, some effects which may occur at concentra-
ﬁ'itions allowed by the' federal standard would be prevented by the proposed state
éﬁstandard. Some effects are possible at pollutant levels more dilute than the
proposed standards.
- By the same token, costs of controlling emissions are not always constant.
é At times the costs of controlling the last 20 percent of emissions can equal the
imcosts of controlling the first 80 percent,

Therefore, only a slight tightening of an ambient standard can have a

_ substantial cost impact, particularly for a facility that has reached the Timit
2

o

T‘“‘The Montana Clean Air Act contemplates a more comprehensive enforcement approach
- than that followed by the federal EPA. : :

- 188



of its installed control capacities in attempting to attain the national

L]
standards. Certain sources may incur expense in moving from federal comp]iancéiﬁi

to compliance with the proposed standards, However, most sources in the state

are expected to comply with the proposed standards with their current pollution

control programs.

Montana Ambient Air Quality Standards. The Montana Clean

Air Act specifically requires the Board to establish ambient air quality

B G B s

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.

Pollution sources in the state have been subject to this rule since its gﬁ

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 gquidelines.

It is difficult to estimate the impacts of the proposed standards in Tight
of the existing ambient rule. As Table 1 indicates, some of the proposed %é
standards are different than those in the existing ambient rule. In cases wheﬁl
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 wer%i
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 %i

permissible concentrations for the state. It is only recently that questions g

concerning their precise enforcement status have arisen,

On the other hand, the adoption of a rule establishing the proposed aﬁﬁ‘
e

standards and eliminating any reference to goals and guidelines would remov :
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; : - ’z>
ambiguity surrounding the enforcement status of the existing rule, In that

w conse, 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 Timitations 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 Mortana 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 1ikely 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 proposed standards ﬁﬁﬁ
could have an impact on an existing source by expanding the source's responsiz %

bility to include achieving and maintaining necessary ambient air quality in

the area.

Emission standards should correspond at least generally to ambient air %i
quality standards. The Department will ensure this relationship through a
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 16-2.14(1)-514082 (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

e Iﬁ? =
"

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 %i
given type of source would be required to attain the specified level of control

no matter where it was built. Such a program would largely offset the econor :

advantages of being located in a state with ambient air quality standards less

stringent than in other states.

In some cases it is likely that the proposed ambient standards could requir

more stringent controls than necessitated by new source performance standards ., 2

191




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 standérds. 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 ambjent 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.

Nonattainment

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:

Table 5 Nonattainment Areas in Montana

Total
Carbon Suspended Sulfur
Monoxide Particulate Dioxide

(c0) (TsP) (50,)
Anaconda area X
Billings Area X X
Sutte Area X
Columbia Falls X
Colstrip Area X
E. lielena Area X X
Great Falls Area X
Laurel Area X
Missoula X X
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i
Subsequently, the EPA required the states to revise their state implemen- g
tation plans to achieve reasonable further progress each year fn such areas anhﬂf
to allow new growth in such areas only if stringent conditions were met. i

Therefore, existing sources in nonattainment areas must reduce their emissions %'

to achieve reasonable further progress and, by the end of 1982, actual compliance

%

with national standards. In addition, new sources proposed for location in
nonattainment areas must attain a very high degree of control, known as "the
Towest achievable emission rate" and must offset their projected emissions by

obtaining emission reductions from sources already in the area (the so-called

emissions offset). Those reductions must exceed the amount of emissions to be

produced by the new source. Montana regulations currently impose such condi-

tions.

The impact of the proposed ambient standards in nonattainment areas is

subject to a number of variables. Generally speaking, emissions in such area~ =

already are subject to further reduction. Therefore, to the extent that the§e
reductions are prompted by nonattainment requirements, the proposed ambient %i
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 %i
compliance with a proposed Montana ambient standard. The proposed ambient %ﬁ

standard thus may cause some impacts that otherwise would not occur.

Prevention of Significant Deterioration (PSD)

While the objective of the nonattainment provisions is to attain the
national ambient standards, the fundamental purpose of the PSD requirements i%?

to prevent the degradation of air already cleaner than required by the nation%g

standards.
The PSD regulations have been incorporated as part of the recently revis%’

Montana implementation plan. They establish a system whereby areas of the
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state with air quality better than national ambient standards remain at such
relatively clean levels, unless state or local decisions change their status.

Three land classifications are defined: 1In Class I areas, only minimal
pollution increments will be allowed over baseline levels; in Class Il 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
Congress designated mandatory Class I. Also, the lorthern Cheyenne Indian
Reservation in easterh 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,

The current regulations apply to twenty-eight (28) categories of "major"
new or modified sources. A source is "major" if it has the potential to emit
B (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 ajr 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) g'

and to meet other requirements. One of these requirements is that the new iﬁ%

source will not exceed the increments allowed over the pollution baseline level.

The allowable increases over the baseline are as follows:

MONTANA RULE ON PREVENTION OF SIGNIFICANT DETERIORATION (PSD)

Allowed Increase Above Baseline Levels

Class 1 Class Il Class I%?
Proposed Mont. Allowable Allowable Allowabl:

Fed. Std. Standard Increment Increment Increme-
Particulate , %
28-hour (ug/m’) 260 200 10 37 75
Annual 75 75 5 19 37

Sulfur Dioxide

1-hr (ppm) -- 0.50 - -- --
3-hr (ppm) 0.50 -- 0.01 .20 0.27 %ﬁ
24-hr (ppm) 0.14 0.10 0.002 0.035  0.07
Annual (ppm) 0.03 0.02 0.0008 0.0008 €.016

The allowable increments are defined in terms of increases in pollution
Tevels 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 PSD ule in effect establishes ambient

d
sulfur dioxide and particulate standards more stringent than those proposed by %i
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 %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 %i

standards for sulfur dioxide and particulate matter would have a negligible

impact in large areas of the state. For example, the PSD rule rather than

*Proposed modification to Federal PSD: regulations in res?onse to recent %'
U. S. Court of Appeals decision in Alabama Power Co. vs. Cost
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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 now 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
" IIETEERYN

as completely as possible the economic and environmental impacts of its proposals.
wFirst, it gathered and reviewed all the information pertinent to possible costs

"vd benefits of its proposed ambient rule. This information included emission
o

i"""da'ca, ambient air quality data, reports on current control programs, and the like.
Secondly, the Department awarded a research grant to faculty at the University
of Montana (Otis, et al.) to perform an economic analysis based largely upon

;_the information provided by the Department.
The study by Otis et al., "Some 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 al. to identify the major areas of concern and to estimate

the major costs and benefits of its proposal.

‘Summary - The benefits of the proposed standards are the reductions

wf air pollution effects upon human health and welfare, while their costs are the
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expenditures necessary to control emissions to comply with them,
The number of unknowns and variables relating to costs and benefits 1imit‘ié
the depth of the Department's analysis., Sufficient information to even make %!
estimates was available for only two pollutants, sulfur dioxide and fluoride. ;
Overall, the Department estimates that the benefits of achieving'the prOposgi
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.

Sulfur Dioxide The Otis, et al. study estimated the costs

and benefits likely to result from one of the proposed sulfur dioxide standards%i
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. %

Benefits. The estimated benefits were based upon anticipated
‘ 2

reductions in sulfur dioxide effects on human health (sickness and death), vegiﬁﬁ

tation, materials, and visibility. ?

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 %i
achieve the federal standard (0.03 ppm), the estimated economic value of re- ;
duced risk of health effects on residents of Billings, Anaconda and Helena wou]ji

range from $1 million to $4 million per year. If sulfur dioxide emissions were%%

reduced from their present levels to achieve the proposed Montana standard

(0.02 ppm), the reduction in risk of sickness and death would have an estimated
economic value ranging from $1 million to $7 million,
Sulfur dioxide can damage crops (such as alfalfa and wheat), timber, and

ornamental plants (such as private and public gardens, and roadside trees).
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Otis et al. 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 sulfur dioxide) rahged 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.

L0sts  The Otis et al. 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 milljon 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
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acid, the Company's cost for marketing sulfuric acid should not exceed $1

million per year, P
-/

In East Helena, the ASARCO lead smelter recently has undergone the in-
stallation of a new sulfuric acid plant at a cost of $40 mi1lion, and the

company plans to raise the height of its blast furnace stack, These modificatio

]
j%
are predicted to reduce sulfur dioxide emissions sufficiently to allow the %i
plant to meet both the federal and state annual standards., If additional con- k
trol were necessary to comply with these standards, the additional modifications%i
required for air pollution control could cost approximately $2 million.

In the Billings area, the CENEX petroleum refinery is the major source of %i
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

L

standard could regquire an additional $1 million expenditure.

The Exxon petroleum refinery in Billings could require additional contro155

to meet the Montana standard. Costs for these added controls could reach

2

approximately $9 million although substantially less expensive control measures

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

and $11 million, depending on the engineering difficulty. It appears that both:

the Corette power plant and the Exxon refinery could comply with the fede::]

L

standard with their present controls,
Other sources of sulfur dioxide in Billings are the Conoco petroleum re-

finery and the Montana Sulfur and Chemical Company. It appears likely that théﬁ

Conoco refinery would not require any further controls to meet eithsv ih: @

“5
g

federal or the state standards, Montana Sulfur already has agreed io v |
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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 standard.

In overall terms, the costs to all sources of achieving the federal
stardard range from $4,2 million to $8.5 million per year. The costs of
achieving the Montana standard range from $5.6 mi]1idn to $14.4 million 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 al. estimate of the relationship be-
tween costs and benefits of the annual standard also would hold true for the
proposed 24-hour and 1-hour standards. It appears that any increases in costs
necessary for sources to comply with either the 24-hour or 1-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. Located at

Columbia Falls, the Anaconda Aluminum Company's aluminum reduction plant is

the largest source of fluoride emissions in the state. The Otis_et al. study
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reports that from 1968 to 1977 the plant's fluoride emissions caused an esti-%l

mated loss of 27 millicn board feet of timber with an approximate economic Tnﬁ

of $1,640,000. Furthesmore, the study reports that approximately 77,000 acre%

of Glacier National Park have been subjected to elevated levels of fluoride.

Z

Since 1974 the Company has operated under a variance from the state's

emission standards for fluorides. During this time it implemented controls
for its fluoride emissions. The Company presently is completing a major changéa
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 a]uminuﬁé
fluoride annually 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 g
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 %i
that would result from these additional controls could justify their costs.
Otis et al. projects that the current control program would end violationig

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

the plant indicates that the current control program at the facility would all
compliance with the proposed 24-hour ambient standard for fluorides. Alse, an
the basis of its emissions review, the Department expects that the control %ﬁ
program would achieve compliance with the proposed 30-day standard and the

proposed forage standard. Therefore thé fluoride standards proposed by the

Department are not expected to impose costs beyond those already committed ij

%i
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the current control program,



VI. COMCLUSIONS

This chapter contains a distillation of the Department's review of the
scientific data, along with the rationale that went into determinina the

appropriate standards for each pollutant.
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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

SULFUR DIOXIDE j
d
.
d

Human Health
Sulfur dioxide and its oxidation products have been associated with

adverse human health effects and adverse effects on vegetation. Sulfur oxidess

may irritate the throat and lungs and exacerbate existing respiratory disease.%i

The growth and yield of timber, wheat, oats and other agricuitural 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 .,
distinctly different types. One group of studies exposed subjects to su1fu;*ﬁ§
dioxide in the laboratory for relatively short periods of time usually a few

minutes to a few hours. Another group of studies attempted to analyse the

%i
results of exposure under natural conditions by comparing the effects on %ﬁ
individuals from several communities with differing pollution levels or by
following the reactions of individuals within one cormunity over a period of%
time. These community studies most often are based bn measurements of the %i
twenty-four-hour average or annual average concentrations of sulfur dioxide.
A definite response to sulfur dioxide exposures has been observed in healthy%i

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

3 ppm of sulfur dioxide for less than 5 minutes (Kreisman et al. 1976), to

1 ppm for 15 minutes (Snell and Luchsinger 1969), and to 0,75 ppm for 90 _

minutes when subjects were exercising (Bates and Hauzucha 1973). A few %’
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g
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 al, 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 al. (1970) analysed health records of elderly bronchitis
patients. From thes2 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 al., 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 incidence 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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growth loss in non native forest species.

Buck (1964) when annual average sulfur dioxide levels were at 0,04 ppm and

suspended particulate at 160 ug/m3 BS,

Kerrebijn et al, (1975) found an increased incidence of cough and chronic

.

lung disease among children in an area with an annual average concentration of

L

0.06 ppm of sulfur dioxide and an annual average particulate matter concentrati

of less than 40 ug/m3 BS.

Vegetation ?

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 concéntrations of
sulfur dioxide which caused past vegetation damage were higher than are present%;
occurring in the state.

Scientific studies have determined a range of adverse effects that occur
in vegetation from sulfur dioxide either alone or in combination with other ‘Wﬁ
poliutants. TabXe ITT.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 indicat%i
several important facts: 1) that sulfur dioxide in combination with other %i
pollutants can cause synergistic type vegetation damage 2) that environmental

conditions of moisture and nutrition can alter plant response to sulfur dioxide%

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 al
irreversibly detrimental) 4) that sulfur dioxide average concentrations between;i
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 0.03%!

ppm are associated with the elimination of certain lower plant forms and possible
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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
i- industrial development (Shriner et al. 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 parttcularly suseptible to sulfur

= dioxide and its derivatives are paint, building stome, and both galvanized and

~untreated iron and steel. (Salmon, 1970).

o
- Measurement of Sulfur Dioxide

Sulfur dioxide is routinely measured by the pararnosaniline method described
in the draft EIS. This measuring technicque 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 Populations

Iﬁ%ﬁ‘i%ﬁﬁ%@

Several studies observed that about 10 percent of their subjects were

.especially sensitive to sulfur dioxide. In a study of the occurrance and

development of chronic bronchitis, Fletcher et al, (1976) found that 13 percent

z

of their sample was especially susceptible to the development of chronic obstru-

ctive lung disease.

o
£
&

It is not known if the persons who were particularly susceptible to lung
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 tc be particularly vulnerable to sulfur dioxide. The National %i
Center for Health Statistics (1973) reports that in the western U.S. approxi-
3

mately three percent of the population experience continuing asthma, one perceh.ﬁi

had emphysema, and three percent were chronic bronchitis patients. Among those

i

over 65 years, approximately four percent had asthma, three percent emphysema,

and four percent chronic bronchitis. Persons with chronic bronchitis who are

over 55 years have been found to be more vulnerable to sulfur oxides pollution
than younger chronic bronchitis patients (Carnow et al. 1969). %ﬁ

Level of Apparent Health Response

Based on the studies cited above, the Department identified 0.75 to 1.0 ppﬁ

of sulfur dioxide for one hour as likely to be associated with the response of k.

decreased lung function measurements in sensitive but otherwise healthy nonulati
0.19 to 0.25 ppm of sulfur dioxide for twenty-four hours as likely to be associ%‘

with decreased physical capacity for exercise, and with death among persons with

advanced heart and lung disease; and 0.02 ppm to 0.05 ppm of sulfu: dioxide

annual average with an increased incidence of respiratory disease amcny general

populations, especially children.



Uncertainty and Risk ¥

The primary effects on human health associated 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 community 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 otherwise 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 al.
1962). This 1is thought to be due to an adaptation of the nervous reflex respon-
sible for the effect.

Lung function gradua]]y'dec1ines with age in all people. An individual
who smokes 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, hut
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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as feeding themselves, In many instances this also will place a strain on the

heart.
An increased incidence of respiratory disease among children can have

long-term as well as immediate adverse effects. Burrows et al. (1977) and

others have observed that children with a history of respiratory disease are

much more 1ikely to develop chronic obstructive lung conditions when they are |

grown. As adults, these individuals also were reported as having a lower
average lung function than individuals without a history of childhood respirato%i
disease. 5
An increased incidence of asthma symptons and asthma attacks increases the‘
financial and health cost imposed by each such incident and increases the risk %i
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
tration below which such human health effects do not occur. Laboratory studi:.s.fﬁi
of short-term exposures to moderate concentrations have relied almost entirely %i
on healthy subjects, although some of these otherwise healthy subjects have
proven to be sensitive to sulfur dioxide. Many of the studies of community %i
health response have focused directly on the more sensitive segments of the
population. This reduces the uncertainty 1in developing standards from these %I
studies. However, several epidemiological studies of general populations have %i

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

to sulfur dioxide. ther 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.
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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 laboratory 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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Since ozone leyels of the magnitude utilized in these experiments have nevyer

been observed in Montana and even moderate concentrations occur only infreqqiii
these synergistic effects were not taken into account developing the Departmeil
recommendations. If they had been an element of consideration, the recommenda-
tions might have been revised toward a more stringent standard, }i

Recommended Standard - One Hour

The response observed from brief exposures to 0.75 to 1,0 ppm of sulfur

dioxide is of minimal health significance in healthy populations. However,

substantial uncertainty remains in identifying the concentration that will not

adversely affect the health of individuals with currently impaired heart and
Tung function since experimental subjects typically have been healthy, voung %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. g
The current Montana one-hour standard is 0.25 ppm, not to be exceeded

more than once in any four consecutive days. The federal secondary standard %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 permit 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 permit a one-hour ii
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 I'
standard of 0.5 ppm could be expected to permit only one twenty-minute por i !

to exceed 0.8 ppm during the year, a three-hour standard could be expecto:d “‘gl

219




permit between two and five twenty-minute periods to exceed 0,8 ppm during a

one year period at most monitoring Jocations 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* ‘iowever, 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 level 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.
220



!
.-

N

Annual Standard

-
Studies of the long term effects of sulfur dioxide exposure have associamf!
the observed health response with annual average concentrations of 0.04 to 0.05%‘
ppm. In many of these studies, particulate matter concentrations are high wher
sulfur dioxide levels are high, and lowwhere sulfur dioxide levels are low. ?ﬁ
Thus in these studies, the relative importance of the two pollutants cannot %i
be clearly separated. Nor is it known if there is a synergistic relationship

between sulfur dioxide and particulate matter at low concentrations. A few

studies have observed similar health responses at similar or slightly higher

concentrations of sulfur dioxide where annual average concentrations of particu-
late matter were very low. Because of the unéertainty involved in identifying ¢
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 ppm.'The current federal

primary standard is 0.03 opm annual averaqe.

Consideration of Welfare Effects

The Department's review and analysis of current scientific evidence indicates
that the standards proposed to protect human health should largely protect the il
state's commercially important plants from the known or anticipated effects of
sulfur dioxide. Some potential exists for some sensitive species to be affected il
at concentrations allowed by the proposed standards. It is anticipated the II
effects of sulfur dioxide on materials, property, and other welfare interest:
would be prevented by the proposed standards. %

The current evidence pertaining to the welfare benefits from more stringent .
sulfur dioxide standards than that needed to protect human health is inconc1us1‘ve
and leaves the Department without a sufficient basis to ascertain the extent

significance of harm at concentrations below those proposed. Until further

221



research clarifies these uncertainties, the Department has determined the pro-
posed standards to adequatly protect welfare interestsand therefore does not

recommend standards beyond that = needed to protect human health,

Literature Cited

Amdur, M.0. 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 SOp. 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. Hyg. 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: SO0 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 poliution from a coal-fired power plant. Am. J. of Publ,.
Health. 62:1180-1188.

Douglas, J.W.B. and R.E. Waller. 1966. Air pollution and respiratory infection
in children. Rrit. J. Prev. 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.0. Amdur, J. Worcester, and J. Whittenberger. 1962. Effects
of acute controlled exposure to SO2 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



United States Office of Health and
Environmental Protection Environmental Assessment
Agency Washington DC 20460

EPA/600/8-86/020A
July 1986
Review Draft

Research and Development

Second
Addendum to

Air Quality
Criteria for
Particulate
Matter and Sulfur
Oxides (1982):

Assessment of
Newly Available

Health Effects
Information

NOTICE

Review
Draft

(Do Not
Cite or Quote)

o — >

i ME. | A2C.
BRY 'E:E:r—"
L HK /’Z—

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 commenton its

technical accuracy and policy implications.

$S..~.. ——._.le".b
S S
i SR S
N | i
: i i )
5o- bowry ! o
[ ._;_._'.L P
E7c s VADH BT
- A T € WU W o o TR
' oo
} R

S



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 (SOX) culminated
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 SOx 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,
19845) 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 to 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.



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-
cal properties of PM, sulfur oxides, and associated aerosols (including acid
aerosols) and ambient monitoring techniques. However, new studies on associa-
tions between acid aerosols and heaith effects are being evaluated in a separate |

issue paper.

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 princiba] size groups: coarse particles, general- .
ly 1a}ger than 2 to 3 micrometers (pm) in diameter; and fine particles, gener- :
ally smaller than 2 to 3 um in diameter. The dividing line between the coarse
and the fine sizes is frequently given as 2.5 pym, but the distinction according;'
to chemical composition is neither sharp nor fixed; it can depend on the con- a
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 pm in g
diameter) form near sources by condensation of vapors produced by high t.empera-f‘if‘ii
ture processes such as fossil-fuel combustion. Accumulation-mode particles
(i.e., those 0.05-2.0 um in diameter) form principally by coagulation or growthi
through vapor condensation of short-lived particles in the nuclei mode. Typi-
cally, 80 percent or more of the atmospheric sulfate mass occurs in the accu- 2

" mulation-mode. Particles in the accumulation mode normally do not grow intf;j
the coarse mode. Coarse particles include re-entrained surface dust, salt -
spray, and particles formed by mechanical processes such as crushing and

grinding.
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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 molecules, such as sulfuric acid (H2504) and organic
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.
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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).



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
as nitrate particles in the fine or coarse modes. Most atmospheric sulfates
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.

The relative proportions of particles of different chemical composition
and size ranges can vary greatly in ambient air, depending upon emission
sources from which they originate and interactions with meteorological condi-
tions, e.g., relative humidity (RH) and temperature. Particles from combustion
of fossil fuels or high-temperature processes, e.g., metal smelting, tend to
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fall in the fine (<2.5 um) or small coarse mode (<10 um MMD) range; those from‘"i

crushing or grinding processes, e.g., mining operations, tend to be mainly in
the coarse mode (>2.5 ym), with a substantial fraction in excess of 10 um.

" Another important distinction concerning airborne particles is the broad
characterization that can result from different methods commonly used for rou-
tine monitoring purposes. The most commonly used methods for collection and
measurement of airborne particles were described in U.S. EPA (1982a). As noted
there, differences in measurements obtained from various instruments and
methods used to measure PM levels have important implications for derivation of
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-
tion when assessing particulate matter data from routine monitoring networks.
Characteristics of the collected samples are dependent on the types of sources
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).

When considering measurements of airborne particles it is essential to
specify the method used and to recognize that results obtained with one method
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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 Qeight). 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 -the 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 simulate 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 g1ass-f1ber filter by drawing
a1r through the filter at a flow rate of ~1.5m /m1n and is used to measure
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total suspended particulate matter (TSP). The hi-vol sampler has cutpoints ofj
25 um at a wind speed of 24 kph and 45 pm at 2 kph. Although sampling effec- [
tiveness is wind-speed sensitive, no more than a 10 percent day-to-day variabi- é
Tity 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 pg/m3 to a 24-h sample. The hi-vol has been
the sampler most widely used in the U.S. for routine monitoring and has yielded
TSP mass estimates used in many American epidemiological studies. :

Hi-vol samplers with size-selective inlets (SSI) pave recently been devel- |
oped which collect and measure particles <10 um or <15 pm. Except for the
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.

The dichotomous sampler is a low-volume gravimetric measurement device
which collects fine (<2.5 pm) and coarse (>2.5 pm to <10 or 15 pm) ambient !
particle fractions. The sampler uses Teflon® filters which minimize artifacéﬁﬁa
mass formation. The earlier inlets used with this sampler were very wind-speed
dependent, but newer versions are much improved. Because of low sampling flowi
rate, the sampler collects submilligram quantities of particles and requires
microbalance analyses, but is capable of reproducibility of +10 percent or
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 %!
effects evaluated in epidemiological studies.

Cyclone inlets with cutpoints around 2 ym 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 physical sizes.
Applications of cyclone inlets are found in 10- and 15-pm cutpoint inlets for
both dichotomous and hi-vol samplers. Samplers with cyclone inlets could be
expected to have coefficients of variations similar to those of the dichotomouil
or SSI 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. Beéause 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 um D50
cutpoint under field conditions, with some particles ranging from 7 to 9 pum at
times being collected (McFarland et al., 1982). Thus, even if larger particles
are presént 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 partic]gs 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 pg/m ) of particulate
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matter to BS reflectance readings obtained at a given site may serve as a basigﬂi
for crude estimates of the levels of PM (mainly particles <10 pm) at that site!
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 *
smoke concentration at a given site may differ markedly from values calculated
from a given reflectance reading on either of the two most widely used standard
curves (the British and OECD standard smoke curves). Thus, much care must be
taken in interpreting the meaning of any BS value reported in terms of pg/m3,
and such "nominal" expressions of airborne particle concentrations are not
meaningful unless related to direct determinations of mass by gravimetric
measurements carried out at the same geographical location and close in time to
the BS readings.

The AISI light transmittance method is similar in approach to the BS ;
technique, collects particles with a 050 cutpoint 5.0 pym aerodynamic diameter,
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
filter-paper tape periodically advanced to allow accumulation of another stain, .
opacity of the stain is determined by transmittance of Tight through the ;hﬁ
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
(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.%
Attempts to relate COH to pg/m3 also require site-specific calibration of COH
readings against mass measurements determined by a collocated gravimetric %
device, but the accuracy of such mass estimates are subject to question.

Since the hi-vol method collects particles much larger than those collec- %
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 4
example, as shown by several studies, no consistent relationship exists between%
BS and TSP measurements taken at various sites or at the same site during
various seasons. One exception is the relationship observed between BS and TSP
‘during severe London air pollution episodes when low wind-speed conditions
caused settling out of larger coarse-mode particles. Because fine-mode partic1§
predominated, TSP and BS levels (in excess of ~500 pg/ms) tended to converge%i%
 as expected if mainly fine-mode particles were present. i
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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 disulfur monoxide). As
discussed in U.S. EPA (1982a), sulfur dioxide is a colorless gas detectable by
taste at levels of 1000 to 3000 pg/m3 (0.35-1.05 ppm). Above 10,000 pg/m3 (3.5
ppm), it has a pungent irritating odor.

As also discussed in U.S. EPA (1982a), SO2 is mainly removed from the
atmosphere by gaseous, aqueous, and surface oxidation to form acidic sulfates.
Gas-phase oxidation of SO2 by the hydroxyl (OH) radical is well understood; not
so well understood, however, is oxidation of SO2 by hydroperoxy]l (HOZ) and
methyl peroxyl (CH302) radicals. The ready solubility of 502 in water is due
mainly to formation of bisulfite (HSO3-) and sulfite (5032-) jons, 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
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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 i%
hygroscopic, and droplets containing it readily take up further moisture from §
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,
which continue to exist as an aerosol (in droplet or crystalline form, depend-
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-
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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 pm) size range. These particles, in the %

presence of moisture in air, combine with water to form coarse-mode aerosols
(i.e., >2.5 pm). g
Many sulfur compounds are present in the complex mixture of urban air
pollutants. Some are naturally occurring and some are manmade. Total biogenic ,
sulfur emissions in the United States have been estimated to be in the range of %
5 to 6 million metric tons annually. Additional contributions from coastal and
oceanic sources may also be significant. Anthropogenic (manmade) sources aren.
estimated to emit about 26 to 27 million metric tons of SO, (mostly 50,)
annually in the United States. Most manmade sulfur oxide emissions are from :
stationary point sources; over 90 percent of these are SO2 and the rest are %
sulfates. #
Once 502 is emitted into the lower atmosphere, maintenance of a tolerable %
environment depends on the ability of wind and turbulence to disperse the
pollutants. Factors affecting the dispersion of'SO2 from combustion sources %
include (1) temperature and efflux velocity of the gases, (2) stack height, (3)
topography and the proximity of other buildings, and (4) meteorology. Some ofs
the SO2 emitted into the air is removed unchanged onto various surfaces,
including soil, water, grass and vegetation. The remaining SD2 is transformed%
into sulfuric acid or other sulfates by various processes in the presence of
moisture, and.these transformation products are then removed by dry deposition
‘processes or by precipitation. The relative proportion of SO2 and its trans- %
formation products resulting from atmospheric processes varies with increasing
~distance from emission sources and residence time (age) in the atmosphere. ”é
With long-range transport (over hundreds or thousands of kilometers), extensiiy
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transformation of 502 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 SO2 were the only contaminant in air, all measurement
methods for that gas would give comparable results, indicating the true concen-
tration of SOZ' 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 502 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, chemiluminescent, and ion exchange chromatographic measurement prin-
ciples.

The most widely used manual method for determination of atmospheric SO2 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
SO2 at levels as low as 25 pg/m3 (0.01 ppm) with 30 min to 24 hr sampling time.
The method has acceptable specificity for 502’ if properly implemented; how-
ever, samples collected in tetrachloromercurate(II) can undergo temperature-
dependent decay leading to the underestimation of ambient SO2 concentrations.
A variation of the method uses a buffered formaldehyde solution for sample
collection, reducing the temperature-dependent decay problem. Certain American
‘epidemiological studies émployed the West-Gaeke or other variations of the
pararosaniline method.

A titrimetric (acidometric) method, whereby SO2 is collected in dilute
hydrogen peroxide and the resultant HZSO4 is titrated with standard alkali, is
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the standard method mainly used in Great Britain and by the Organization forl;
Economic Cooperation and Development (OECD). The method requires long sampling
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 SO2 estimates reported in many British and European epidem
ological studies.
Some other methods use alkali-impregnated filter papers for collection off
SO2 and subsequent analysis as sulfite or sulfate. Most involve extraction :
prior to analysis; but nondispersive x-ray fluorescence allows direct measure-,
ment of SO2 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 SO2 are based on chemilu-
minescence and ion exchange chromatography. With the former, SO2 is absorbed 5‘
in a tetrachloromercurate solution and then oxidized with potassium permanga-
nate; oxidation of the absorbed SO2 is accompanied by ;hemiluminescence de-
tected by a photomultiplier tube. With the latter, ion exchange chromatograps
can be used to determine ambient levels of SO2 absorbed into dilute hydrogen |
peroxide and oxidized to sulfate, or SO2 absorbed into a buffered formaldehyde
reagent. These methods have not yet been widely employed for routine monitor-
ing uses. ' 3
Sulfation methods, based on reaction of airborne sulfur compounds with ‘
lead dioxide paste to form lead sulfate, have been used both in the United
States and Europe to estimate ambient SO2 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,
temperature, and humidity); and they are not specific for SOZ’ since sulfation
rates are also affected by other airborne sulfur compounds (e.g., as su]fates)ll
Thus, although sulfation rates (mg 503/100 cmz/day) have been converted to
rough estimates of 502 levels (in ppm), these cannot be accepted as accurate ‘
measurements of atmospheric S0, levels. This is notable here because lead %,
dioxide gauges provided estimates of 502 data used in some pre-1960s British
epidemiological studiés and also in some American epidemiologic studies. J
Automated methods for measuring ambient SO2 levels have been widely usW |
for air monitoring. Some early continuous 502 analyzers, based on conductivit||
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and coulometry, were subject to interference by many ambient air substances.
More recent commercially available analyzers using these measurement principles
exhibit improved specificity for SO2 through incorporation of sophisticated
chemical and physical scrubbers.

Continuous SO2 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 SO2
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 SO2 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 SO2 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 SOZ‘

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
methylthymol 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
colorimetrically by measurement of uncomplexed methylthymol 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 i
sulfates and sulfuric acid.

As for sulfuric acid, no fully satisfactory method exists for its measure-it
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
general. Almost all of the strong acid content of ambient aerosols consists OJI
sulfuric acid (HZSO4) and its partial atmospheric neutralization product, :
ammonium bisulfate (NH4HSO4); however, ammonium sulfate [(NH4)2504], the fina]%l
neutralization product, is only weakly acidic. Nitric acid (HNO3) and hydro-
chloric acid (HC1) are other strong acids found in the ambient air (mainly as
vapors or, when incorporated into fog droplets, as constituents of acid
aerosols). Ambient air acidic aerosol concentrations can be expressed in term%%
of pmols H+/m3 or as HZSO4 equivalent in pg/m3 (at 98 pg/pmol). Unfortunately,
no systematic surveys of average acid aerosol concentrations in United States
airsheds were available at the time the 1982 EPA criteria document (1982a) waii
prepared, nor is such systematic survey information available for more current
acidic aerosol levels. However, Lioy and Lippmann (1985) have recently sum
marized some of the highest levels reported for recent years in North Amer1ca,
including levels in the range of 20 to 30 pg/m HZSO4 (1 hr mean). This is 11'
contrast to the highest level (680 pg/m H SO4 1 hr mean) recorded in the
United Kingdom in London in 1962 and even higher levels almost certainly .
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 depositionll
patterns for inhaled particles of various size ranges, e.g., fine-mode (<2.5
pm) vs. larger coarse mode particles (>2.5 pm, <10 pm, <15 pm, etc.); (2) ne
reanalyses of certain key British epidemiology studies, which used BS method!l
for measuring PM levels, and additional new epidemiologic studies, employing
other non-gravimetric or gravimetric PM measurement methods, that assess heal
effects associated with exposures to PM and SOx in contemporary urban airshyy
of the 1970s and 1980s; and (3) new controlled human exposure studies whichl

[

1T.1A



more precisely define exposure-response relationships for pulmonary function
decrements and respiratory symptoms due to acute 502 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,c). Some of the key findings emerging from the present 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, such 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 pm Dae and their distribution in
the TB 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, TB deposition ranged from 0.14 to 0.36 for 10-ym Dae particles, while the
range for 12-pm Dae particles was 0.09 to 0.27. For particles 16.4 pm Dae’ a
maximally deep inhalation pattern resulted in TB deposition of 0.12. While the
magnitude of deposition in various regions depends heavily upon minute ventila-
iion, 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 pm Dae’ particularly for individuals who habitually breathe through
their mouth. Thus, the deposition experiments wherein subjects inhale through
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a mouthpiece are relevant to examining the potential of particles to penetrataga
to the Tower respiratory tract and pose a potentially increased risk. %l
creased risk may be due to increased localized dose or to the exceed1ngly lon
half-times for clearance of larger particles (Gerrity et al., 1983).

Although experimental data are not currently available for deposition of
particles in the lungs of children, some trends are evident from the modeling .
results of Phalen et al. (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
found that, in general, increasing age is associated with decreasing particu-
late deposition efficiency. However, very high flow rates and large particu-
late sizes do not exhibit consistent age-dependent differences. Since minute b
ventilation at a given state of activity is approximately linearly related to ¢
body mass, children receive a higher TB 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. ‘

2

5.2 SUMMARY OF EPIDEMIOLOGIC FINDINGS ON HEALTH EFFECTS ASSOCIATED WITH ~
EXPOSURE TO AIRBORNE PARTICLES AND S0y

Newly available reanalyses of data relating mortality in London to short-
‘term (24-h) exposures to PM (measured as smoke) and SO2 were evaluated and
their results compared with earlier findings and conclusions discussed in U.S.
EPA (1982a). Varying strengths and weaknesses were evident in relation to the
different individual reanalyses evaluated and certain questions remain un-
resolved concerning most. Regardless of the above considerations, the followiji
conclusions appear warranted based on the earlier criteria review (U.S. EPA, ’
1982a) and present evaluation of newly available analyses of the London mortal-g
ity experience: (1) markedly increased mortality occurred, mainly among the
elderly and chronically {11, in association with BS and SO2 concentrations
above 1000 pg/m3, especially during episodes when such pollutant elevations
occurred for several consecutive days; (2) the relative contributions of BS anii
' SO2 cannot be clearly distinguished from those of each other, nor can the
effects of other factors be clearly delineated, although it appears likely that,
coincident high humidity (fog) was also important (possibly in providing
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conditions leading to formation of H2504 or other acidic aerosols); (3) in-
creased risk of mortality is associated with exposure to BS and SO2 levels in
the range of 500 to 1000 pg/m3, clearly at concentrations in excess of ~700 to
750 pg/m3; and (4) less certain evidence suggests possible slight increases in
the risk of mortality at BS levels below 500 pg/m3, with no specific threshold
levels having yet been demonstrated or ruled out at lower concentrations of BS
(e.g., at 150 pg/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, 502, 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'usefu1ness 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 SO2
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, PA) 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 502
or PM. .

Of the néwly-reported analyses of short-term PM/SOx exposure-morbidity
relationships discussed in this Addendum, the Dockery et al. (1982) study
provides the best-substantiated and most readily interpretable results. Those
results, specifically, point toward decrements in lung function occurring in
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association with acute, short-term increases in PM and SO2 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 SO2 levels ranging up to 422 and 455 pg/m3, respectively. Notably
larger decrements in lung function were discernable for a subset of children
(responders) than for others. The precise medical significance of the observed
decrements per se 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 fo]lowing a high PM episode in Pittsburgh, PA (max 1-hr TSP esti-
mated at 700 pg/m ); and a report by Saric et al. (1981) of 5 percent average
declines in FEV1 0 being associated with high SO2 days (89-235 pg/m ).

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 attention on the basi
of reported demonstrations of associations between mortality and various
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

5-4



with their accompanying sex-specific age variables. Both linear and 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 tie air yollution
regression results for the U.S. data sets analyzed by Lipfairt (1984) are
extremely sensitive to variations in the inclusion/exclusion of specific
observations (for central city versus SMSA's or different subsets of locations)
or additional explanatory variables beyond those used in the earlier fave and
Seskin analyses. The results are also highly dependent upon tha particular
model specifications used, i.e. air pollution coefficients vary in strength of
association with total or age-/sex-specific mortality depending upon the form
of the specification and the range of explanatory variables included in the
‘analyses. Lipfert's overall conclusion was that the sulfate regression coeffi-
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 results from
ongoing attempts to improve upon previous analyses of mortality and worbidity
effects of air pollution in the United States. Ozkaynak and Spengler {1985)

present principal findings from a cross-sectional analysis of the 192y y.§. «
vital statistics and available air pollution data bases for sulfates, asd fine,
inhalable and total suspended particles. In these analyses, using mutiinle
regression methods, the association between various particle measures .und 1980

total mortality were estimated for 98 and 38 SMSA subsets by i.corpirating
recent information on particle size relationships and a set of socioecu:iamic
variables to control for potential confounding. Issues of model misspecifica-
tion and spatial autocorrelation of the residuals were also ‘nvestigated.

The Ozkaynak and Spengler (1985) results for 1980 U.S. moctality pouvide
an interesting overall contrast to the findings of Lipfert (1934) fa: i959-70
U.S. mortality data. Whereas Lipfert found TSP coefficiants ii be wust con-
sistently statistically significant (although varying widely dupendin; npun
model specifications, explanatory variables included, etc.), Ocliynak .nd
~ Spengler found particle mass measures including coarse particles (TSP, IP)
often to be non-significant predictors of total mortality. Also, wh:reas
Lipfert found the sulfate coefficients to be even more unstaki: ilan "ha TSP
associations with mortality (and questioned the credibility of tha s.!fuc:
coefficients), Ozkaynak and Spengler found that particle expos.re wei.ires "
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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) analyzed 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 may or 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 al. (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 pg/m3. The increase in symptoms appears to occur without concomitant
decrements in lung function among the same children. The medical significance
the observed increased in symptoms unaccompanied by decrements in lung of
function remains to be fully evaluated but is of likely health concern.
Caution is warranted, however, in using these findings for rfsk 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 al.
(1985) study.

Other new American studies provide evidence for: (1) increased respira-
tory symptoms among young adults in association with annual-average SO2 levels
of ~115 pg/m (Chapman et al., 1983); and (2) increased prevalence of cough in
children (but not lung funct1on changes) being associated with intermittent
" exposures to mean peak 3-hr SO2 levels of ~1.0 ppm or annual average SO2 levels
of ~103 pg/m (Dodge et al., 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 female) being associated with annual Averaye ﬁoz Tauals

ranging without evident threshold from about 25 to 130 pg/m3. In at. . 2inn that
study suggests that upper respiratory disease and lung function G-.: .. v in
children may also be associated with annual-average SO2 levele acrus. " ose

range. Further analyses would probably be necessary to dete.mine wi -ti:; ur
not any thresholds for the health effects reported by PAARC (1982a,b) cxist
within the stated range of annual-average SO2 values.

5.3 SUMMARY OF CONTROLLED HUMAN EXPOSURE STUDIES OF SULFUR n[OXIDE HEALTH
EFFECTS

The new studies clearly demonstrate that asthmatics are mi:ch more s:nsi-
tive to SO2 as a group. Nevertheless, it is clear that there is a broad range
of sensitivity to 502 among asthmatics exposed under similar cunditions. Re-
cent studies also confirm that normal healthy subjects, even with moderate to
heavy exercise, do not experience effects on pulmonary function due to 502
exposure in the range of 0 to 2 ppm. The minor exception may be the an .yiace
of the unpleasant smell or taste associated with 502. The suggestion thait
asthmatics are about an order of magnitude more sensitive than n.~mals iy ‘hus
confirmed.

There is no longer any question that normally breathing astliatics per-
forming moderate to heavy exercise will experience SOz-induced brorchocon-
~striction when breathing SOZ'for at least 5 min at concentratiois le.s than L
ppm. Durations beyond 10 min do not appear to cause substantial wor<2ning of
the effect. The lowest concentration at which bronchoconstriction is clearly
worsened by 502 breathing depends on a variety of factors.

Exposure to less than 0.25 ppm has not evoked group mean changes in
responses. Although some individuals may appear to respond to 6., conratras
tions less than 0.25 ppm, the frequency of these responses is not Wwalstw«bly
greater than with clean air. Thus individual responses cannc: i ¢caiiec ipon
for response estimates, even in the most reactive segment of tic o ottt

In the SQZ concentration range from 0.2 to 0.3 ppm, six chamber expusure
- studies were performed with asthmatics performing moderate to heavy exercise.

The evidence that_SOZ-induced bronchoconstriction occurred at thi< ... tra-
tion with natural breathing under a range of ambient conditinii; wa. ~jitiv.cal.
Only with oral mouthpiece breathing of dry air (an unusual breai; .« -le nnder
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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 PCSOZ (SO2 concentration required to double
SRaw) of 0.28 ppm.

Several observations of significant group mean changes in SRaw have
recently been reported for asthmatics exposed to 0.4 to 0.6 ppm 502. 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 SOZ' 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., 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 L/min 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 SOz-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 and/or cold air with 502. 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 SO2 effect by decreasing the
efficacy of SO2 scrubbing by the surface 1iquid of the oral and nasal airway.
Drying of airways peripheral to the laryngopharynx may result in decreased
surface 1iquid volume to buffer the effects of 502.



The new studies do not provide sufficient additional information to estab-
1lish whether the intensity of the SOZ-induced bronchoconstriction depends 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 502. Within the asthmatic population, the relation- p
ship of SO2 sensitivity to the qualitative clinical severity of asthma has not §
been studied systematically. Ethical considerations (i.e., continuation of
appropriate medical treatment) prevent the unmedicated exposure of the “severe" .
asthmatic because of his dependence upon drugs for control of his asthma. True
determination of sensitivity requires that the interference with SO2 response
caused by such medication be removed. Because of these mutually exclusive
requirements, it is unlikely that the true 502 sensitivity of severe asthmaticsz3
will be determined. Nevertheless, more severe asthmatics should be studied. |
Alternative methods to those used with mild asthmatics, not critically
dependant on regular medication, will be required. The studies to date have %ﬁ
only addressed the "mild to moderate" asthmatic.

Consecutive SO2 exposures (repeated within 30 min or less) result in a
diminished response compared with the initial exposure. It is apparent that
this refractory period lasts at least 30 min but that normal reactivity returns ,
within 5 h. The mechanisms and time course of this effect are not clearly \ .
established but refractoriness does not appear to be related to an overall
decrease in bronchomotor responsiveness. ,

From the review of studies included in this addendum, it is clear that the
magnitude of response (typically bronchoconstriction) induced by any given SOZ%i
concentration was variable among individual asthmatics. Exposures to SO2
concentrations of 0.25 ppm or less, which did not induce significant group mean,
increases in airway resistance also did not cause symptomatic bronchoconstricj%'
tion in individual asthmatics. On the other hand, exposures to 0.40 ppm SO2 oh
greater (combined with moderate to heavy exercise) which induced significant
group mean increases in airway resistance,also caused substantial oron-
choconstriction in some invididual asthmatics. This bronchoconsteriction was ?I
associated with wheezing and the perception of respiratory distress. In
"several instances it was necessary to discontinue the exposure and provide g
medication. The significance of these observations is that some 502~s4nsitive*
asthmatics are at risk of experiencing clinically significant (i.2., 5ympt°m“‘§i

tic) bronchoconstriction requiring termination of activity and/s¢ aedical
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intervention when exposed to SO2 concentrations of 0.40 ppm or greater when
this exposure is accompanied by at least moderate activity.

5-10

Py



524

YELLOWSTONE VALLEY CITIZENS COUNCIL

419 Stapleton Building
Billings, Montana 59101

Februar> 4. 138@e7

To: Natural Pecoutcec Committee
RPE: H.B. 531

On Monday night the Billings' Cit: Ccuncil concsidered a
- peeition statement cupporting the application of the federal air
quality cstandardes. Discuccion revealzsd cori-aus recervations on
the part of the -osunci'. memberc. Thoe final ~-fticn gperificall-
removed reference to any support fcor the federal standards. but

did support a neactiatad settlement ~T the air quality icru=,

The vote was nine to one
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YELLOWSTONE VALLEY CITIZENS COL

February 4, 1987 419 Stapleton Building
Billings, Montana 59101

TO: House Natural Resources Committee

RE: House B111 531

Much hac been gcaid about the econemice of this icrcue
Unfortunately, the focus has been misdirected! The econemic

ccope 1e qgreater than the limited buciness interests of six

Billinas' inducstriec. The considerations muct take into acccunt
Lhe Total hueoinese cdirmots o Billinae s we'l ac bt he entire
state of Montana. It is 1mportant to note that only Yellcwctone

County 1is, and has been. unable or unwilling to meet the ctate
ctandard for culfur diide, Thiz bill « 1d ocace the a&sinr

quality standarde fcor all of Montana. all-~wina previocus]-

-~

coanjedant loudustceies Lo enil S0Y more S0Z. Are ws to pluce the
entire state's air quality in jeopardy to accommodate the motives

. ~, : . [ . : [N Lo en
G4 few lndustolor O "llllflt_cL':‘

One ctatewide industry which wculd be affected ic touricm
The travel industry in Montana in 1984 was the second largest
basic industry employer. An estimated 20,000 full time
equivalent Jocbs can be attributed to travel. In 1983 non-
recident tourists spent $127,000, 000. And why do tourists come
to Montanac® Precicely because they perceive that we have an
abundance of natural resources and are committed to protecting
thoée resources. That includes air and water quality which

exceeds that found "back home". When it comes to environmental
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qvo it Fhe federsl ctandarde are net o aced ennuah Poar gye
Vicitorse vuinect better; touricm deser—es hetter
Jecause the 31l1linos area 1g bacically meeling the fedoral

cstandardes for S02. this bill would eccentially legalize the
ctatus quc for Billings' air quality. ITncluded in the status quc
ig an air quality ranking for Billings second only to Pittsburgh
in culfur dioxide. Docpite all the celf rightecus proteste frem
the Chambter of Commerce, the fact remains that our Qorst site was
cecond tc Pittcburagh'=s worst cite. .. perioed. There would be a
cap on inductrial expansion cince the ambient S02 concentration
i very near the federal limit. Vithout emission improvements
the refineries wculd be restricted to operating at their present
cutput of about 75% capacity. The statucs queo also 1ncludes a

frequent odorous haze trapped over Billings between the cliffs

In a recent ctory froem Denver, ac repcerted in the 3illings

Gazette on November 24th, "buciness leaders cavy the Brown Cloud
is the biggest eccocnomic problem they face". The cloud ig a
highl - icibtle and noxicus mantle of dirty air. 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
beoard chatrmen of the Denver Chamber of Commerce conceded it was
“clear...{that their] image as a ﬁolluted citv makes convention
planners, tourists and new businesses reconsider coming". We do

not want to see Billings succumb to a Brown Cloud syndrome.

While the public's attention has been manipulated to focus
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ERATNE o S AN S e 0P yetbte dage te o inductrial cemrliance with sir
qualtit: =- . rdardes. Amrricans cpent 70 billion dollars te control

pollution. Reported in the Wall Street Journal last year was the

conclurson of the Wachinaten concsulting firm - Manodemont
Information Servicec - that 167,000 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 Rep. Hannah wantes to
keep the poellution-contral buginess out of Mantana.

Everything I have =gaid o far igc true and without regard to
the viability of the industries in question. An unbiased
appralsal of their intentions is hard to come by. I would
cautiously suggest that Exxon, and most recently Montana Power,
have engaged the ostentatious tactic of playing to well founded
concerns of legislators for the states' economic malaise. I
believe that threats to close are an unfortunate disservice to
everyone wcecrking for a ccluticon. The threate polarize the
rarticipants and distract from the real iscues. While Montana
Power made the front page of the newspaper with predictions of
cleocure, the. never mentioned the well establiched pr&cednres
through the Public Service Commission of passing unavoidable
operating costs aloné to the consumer. Montana Power has no
competiticu that it mucst undersell. If Exxon were to incstall
equipment to meet the state standard for S02, the cost could be,
using their figures, 10 to 20 million dollars. Such a cost,
amqrtized over only five years would add less than a penny per
gallon of refined product to their cost. That doecsn't seem

unreasonable, even if pacsed along to the consumer.
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rolled .- cnctituents on this 1ccue. A he

the respocndents believed that "we can maintai

ctoandan

Jobg™! I believe that thic reprecents a gene

Vallewet ne Talle Citizens Courcil danc

we can maintain cur air quality standardes an

Add informall -
reported, 70% of

n our air quality

vy wad chteact new bucinesoeo, Further. 767 thought that

d keep exicsting

ral attitude.

nnt want cor expect

any 1nductriec o clocce due te alir quallity requirements. If the

ctate standard is kept and 1f the adminictrat
allowed to work through the Board of Health,
that an equitable colution is possible. H. B.

equitable and I urqge you to¢ abandon it.

Scott L Fraser

YvCC Chair

ive procece is
we are optimistic

534 is not
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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 Pgmberton & 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 with
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 @&pn man.

The effects of human exposure to lead, cadmium and other metals through pathways
such as soil and water change.

- »The reeent Conference on Health Effects.of Acid Precipitation 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?

To; Natural Resource Committee
Fran: Carolyn M, Hamlin, MPHA President
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Natural Resources Committee re H.B. 534

Proponents of Rep. Hannah's approcach have frequently asked
that those wvhe fa o mr & mere grringent state ambilent air fualify
standard should prove that the federal standard is unhealthwy
There have been studies indicating that sulfur dioxide is harmful
in concentrations belcw .03 parté per million. Unfortunatel: .
cuch rctudiec are often incenclusive, Even the well studied
offecte of coobinag can be counteored by come whe scarr therce ctudien
are inconclusive, In fact, the teobacco industry can still
providé "expert" witnesses to confirm that smoking is not harmful

tc yvour health.

.- Lack -¢f undispuled-avidence does noh.lead to the.conclugion,
that .03 ppm S02 is =safe; rather it indicates that, as in many
long term cauce-and-effect toxicity ctudiecs. it 12 very difficult

to establich conclusions satisfactory to everyone.

They ask us to prove that .03 is unhealthy? He ask them to
prove that .03 is safe, that it provides an adequate margin of

cafety for all Mcntanans. They can not!

Paul Berg

Yellowstone Bacin Sierra Club Group



AMERICAN LUNG ASSOCIATION OF MONTANA

Christmas Seal Bldg. — 825 Helena Ave.

Helena, MT 59601 — Ph. 442-6556 UL S L
® - =
EARL W. THOMAS pATEL. . le -
EXECUTIVE DIRECTOR AN
MB_ .ot .

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 CONSTITUEON
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

[ ey g

BECAUSE IT RESTRICTS THE FLOW OF MUCUS, WHICH THEN POOLS UP AND BECOMES INFECTED

RESULTING IN COLDS, FLU, PNEUMONIS AND MORE SERIOUS LUNG AILMENTS SUCH AS BRONCHITIS. ‘.é

A STUDY DONE BY ROBERT HALVORSEN & MICHAEL RUBY IN 1981 CONCLUDED THAT REDUCING- THE
AVERAGE CONCENTRATION OF PARTICULATE OR SULFUR DIOXIDE AIR POLLUTION BY ONE MICROGRAM

PER CUBIC METER WOULD PRODUCE MORTALITY HEALTH COST BENEFITS WORTH BETWEEN $10 AND $25

L

PER PERSON PER YEAR. A SIMILAR REDUCTION IN SULFATE POLLUTION WOULD BENEFIT EACH

AMERTCAN BETWEEN $75 AND $150 PER YEAR.

WE ESTIMATE THAT 75% OF ALL LUNG DISTEASE 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

® P.O. Box 1184, Helena, Montana 59624 EXH]BWQ@)AB-ZSZO(J 4)

February 4, 1537 e L AT
! House Naztural Resources Committee DAT S
RE: HB S34 HB _—.2-i .. .

Mr. Cheirman, members of the committee, for the record
rame is Fick Meis. I reprecent the members of the

a Envircnmerntzl Informaticn Center.

He strongly cppeose HB S3 Sulphur dioxide poses a
sericus threat to human re=1th real and personal property.
agriculture, and {forestry. This committee must not focrget
thaet the specific industries in Billings do not exicst in a
vacuutm. It is bad public policy to lower siate air quality
standards for one area of the state.

Montarmna is a unique state of special Zeauty. We de not
nt the air pollution levels of Fittsburgh, Laos fngeles,

or the Four Corners area. As we approach aur
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e I & ook over two vears to dewslcop incolving stalegide
pubklic hearirngs, and thousands upcon thousands of pagees of
documentation, study, and testimony. These standards cshould
not be taken lightly. They were set carefully in order to
protect human health. They are a fair respencse to cur
constituticonal right to a clean and healthful environment .

MEIC csupports this right.

P
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Much progress has been made throughout Montzana in
a2chieving a cleaner level of operation by industry. That is
gqood for business in Montana. The best example is the
Columbia Falls aluminum plant. The 6Gnaconda Comapany was
forced to modernize the plant in order tc meet air guality
stzndards. Had it nct bteen mcodernized, the plant wsould be
ureble to compete in the world market rmow and would be
forced to close. It would 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 now and
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NORTHERN PLAINS RESOURCE COUNCIL

Field Office Main Office Field Office
Box 858 419 Stapleton Building Box 886
Helena, MT 59624 Billings, MT 59101 Glendive, MT 59330
(406) 4434965 (406) 248-1154 (406) 365-2525
Testimony before House EXH|B|T__,(. '..(‘.’u)._,a
Nat;ural Resogrces Camitte DATE_2-4- 1 3
in opposition to HB 534 '
February 4, 1987 HB 524 -

MR. CHAIRMAN AND MEMBERS OF THE COMMITTEE, FOR THE RECORD, MY NAME
IS RUSS BROWN AND I WORK FOR THE NORTHERN PLATINS RESOURCE QOUNCIL,
WE ARE TESTIFYING IN OPPOSITION IN OPPOSTION TO HB 534,

MR. CHAIRMAN, THE DOCUMENTS WE HAVE PASSED OUT CONTAIN PERTAINENT
'SUMMATIONS FROM THE FINAL AMBIENT AIR QUALITY EIS, AND THE OFTEN

QUOTED, THOUGH IT IS NOT SUPPOSED TO BE QUOTED OR CITED, "SECOND
ADDENDUM TO AIR QUALITY CRITERIA FOR PARTICULATE MATTER AND SULFUR
OXIDES (EPA, JULY 1986).

WE ENCOURAGE THE COMMITTEE TO READ THIS INFORMATION CAREFULLY FOR
SEVERAL REASONS. |

FIRST, YOU ARE BEING ASKED TO PASS LEGISLATION THAT WOULD LOWER A
HEALTH RELATED STATE STANDARD. THIS STANDARD HAS BEEN ON THE BOOKS

FOR 20 YEARS. THOUSANDS OF PAGES OF RESEARCH AND COMMENTS AND HUNDREDS

YOUR DECISION ON REP. HANNAH' BILL COULD EFFECT THE HEALTH OF NUMEROUS
MONTANAS.  YOU SHOULD HAVE THE OPPORTUNITY TO REVIEW AT LEAST SOME OF

THE DATA AND RATIONAL FOR ADOPTING STATE STANDARDS, WITH A MARGIN OF SAFETY,
STRICTER THAN.THE FEDERAL STANDARDS.

MR. CHATRMAN AND MEMBERS OF THE COMMITTEE, AS YOU REVIEW THE LITERATURE
BEFORE YOU, WE ASK YOU TO CONSIDER NPRC'S CONTENTION THAT THE ISSUE IS

FAR TO COMPLEX TO BE DECIDED AFTER ONLY SEVERAL HOURS OF TESTIMONY. FOR
THIS REASON, WE SUPPORT REP. MILES BILL THAT WOULD TAKE THIS ISSUE AND
REMAND IT TO THE ADMINISTRATIVE PROCESS WHERE IT CAN BE DISCUSSED, REVIEWED
AND HAVE DECISIONS MADE ON ITS MERITS AND IN THE LIGHT OF FEDERAL RULEMAKING.
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NPRC testimony in opposition to HB 534

Mr. CHATRMAN, AS AN AGRICULTURALLY BASE ORGANIZATION, NPRC IS DEEPLY AWARE
OF WHAT THE LOSS OF JOBS MEANS TO THE MONTANA ECONOMY, BUT THIS IS NOT A
JOBS BILL. THE MONTANA DEPARTMENT OF HEALTH HAS NEVER LEVIED A FINE CR
THREATENED TO SUE INDUSTRY FOR AMBIENT AIR VIOLATIONS. 1IN FACT THE

STATE AND NPRC HAS CONTINUED TO WORK WITH INDUSTRY T DEVELOPR A PROGRAM

THAT WOULD PROTECT HUMAN HEALTH, AND NOT BE PUNITIVE COR BURDENSOME TO
YELLOWSTONE CCOUNTY INDUSTRY.

MR. CHAIRMAN AND MEMBERS OF THE COMMITIEE, THE QUESTION BEFORE YOU IS

WHETHER YOU FEEL QUALIFIED TO SET A HEALTH STANDARD (which in the case of

the 24 hr. standard Rep. Hannah in the June special sessién wasn't going

to change due to health related impacts) ECONOMIC AND ENVIRONMENTAL BLACKMAIL.

WE THANK YOU FOR THE COPPCRTUNITY TO COMMENT.

*‘”‘{ ArZ i wo“ﬁu 2. el #"‘*’*‘*“""-f*“““w-ﬁp-" "‘,:"?"’-'-'M"'?\*“T;"""‘}.' D AAE AWyt Russ Brown
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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.

Ambient Air Quality Standards
Sulfur Dioxide
Comparisons

Montana EPA Proposed
Standards Standards by HB 534
1 - Hour 0.50 * None No ‘hange
3 - Hour None 0.50 ** No Change
24 - Hour 0.10 ** 0.14 ** 0.14 **
Annual 0.02 0.03 0.03

Units are in parts per million (ppm)
* not to be exceeded more than 18 times 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.



EXH\B&T___(_L@).._ .

paTE_ 2 4-87 -

v P34 —

HEALTH EFFECTS - GENERAL

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 infori.ition necessary to adopt short term standards
such as the l-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 at a concentration of
approximately 0.75 ppm. This research indicates that the current
federal 3-hour and Montana 1l-hour standards are probably not protecting
the health of asthmatics.

[t 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. Dr. 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 refiect
a consensus of scientific opinion, the proposed standards are
not overly stringent in meeting the goal of protecting human
heaith" (emphasis added)
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HEALTH STUDIES - BILLINGS

[t 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 DOr. 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 the: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 results 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
poliution 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 FUC 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
FEVL = Fogz:& 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. [t is
appropriate that the board of health and environmental sciences (board),
the body that adopted the air guality 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 process. 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 heaith 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 suifur 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 o0il industry was enjoying record prosperity.

For interest, the table below shows the approximate suifur dioxide
emissions from various industries throughout the state.

Area/Facility Emissions (tons/year)
Billings / Laurel 39,000

Colstrip (all units) 7,000

East Helena (ASARCO) 28,000

Missoula (Stone) 2,000

Total Statewide 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:

1984
Annual Average
Area (Parts per Billion)
Billings / Laurel 26
Chicago 17
Denver 11
Detroit 14
Los Angeles 10
Newark 15
New York 24
Pittsburgh 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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CONCLUSION

The department is convinced that it is appropriate to continue to
have the board be the body which adopts and implements ambient air
guality 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 gquality 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 l-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 vour time and patience.
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Chair/ Yellowstone County Commissioners gXHiB|T ___QL:L)____
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HR 5234

/I 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. ‘®hre—Department -- the Board was charged with
setting them and the Department was charged with recommend-
ing, and the Department prepared the environmental impact
statement. At that time, the national standards had been
set. EPA had them and the sfandard, 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 heavilyv ‘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 millién 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 cgrte blanche to industry,
business, whatever, to significantly degrade the gquality 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
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..considered the people who were elderly, people who were, for

includes a clean environment, as our Constitution says, and
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

one reason or other, ill, who might have decreased 1lung
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 fall off one way or the

other, we would fall in the direction of additional protec-

tion for public health and welfare. We also thought that Hﬁ

.02 was a reasonable standard, since almost no area of
Montana was at that level. We also knew that the technology
for controlling 502 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
them a good faith effort to understand, to be fair, to give
it the proper publicity and the feeling of cooperation and |
partnership with them, but to continually work toward&

compliance of the standard. And it was rather disappointing

)
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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 1lot 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.




Montana

dssoctation 0
Cb(n‘Cbesf

WORKING TOGETHER:

American Baptist Churches
of the Northwest

American Lutheran Church
Rocky Mountain District

Christian Church
{Disciples of Christ)
in Montana

Episcopal Church
Diocese of Montana

Lutheran Church
in America
Pacific Northwest Synod

Roman Catholic Diocese
of Great Falls-Billings

Roman Catholic Diocese
of Helena

United Church
of Christ
MT-N.WY Conference

United Methodist Church
Yellowstone Conference

Presbyterian Church (U.S.A)
Glacier Presbytery

Presbyterian Church (U.S.A)
Yellowstone Presbytery

Ee
MONTANA RELIGIOUS LEGISLATIVE COALITION ¢ P.O. Box 745 * Helena, MT 596 4

e T Y

February 3, 1987

MISTER CHAIRMAN AND MEMBERS OF THE HOUSE NATURAL
RESOURCES COMMITTEE:

I am Mignon Waterman and | 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 HB53L4, health
will remain your primary concern.



! EXHlBlT_LB_)———-—-—:,
pATE_ 2481 _

a——

League of Women Voters of Montana
Joan Toole, Helena
Harriett Meloy, Helena

Natural Resource Committee, 2/4/87
HB 534 (Hannah)

Position: LWVMT is cpposed to HB 534, an act to lower the S02 emission
standards.

The League of Women Voters has lobbied extensively for national

legisiation to control acid rain and toxic air pollutants. The National
Academy of Sciences, in a study done in 1981, 1abelled 502 as the primary .~ -~
cause of acid rain. We also worry about its effect on human health.

It doesn't make a lot of sense for Montana to go backwards as the evidence .
piles up to support the damage SO2 does to vegetation, 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.
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GREAT
FALLS AREA
CHAMBER OF COMMERCE

P.O. BCX 2127

926 CENTRAL AVENUE

GREAT FALLS, MONTANA 59403
(406) 761-4434

February 5, 1987

TO: House Natur:: . Resources Conmittee
Cascade County Legislative Delegation

FROM: Roger W. Young, President
SUBJECT : SO2 ATR QUALITY STANDARDS HB 534

The Board of Directors of the Great Falls Area Chamber of Commerce supports
the passage of HB 534 which would cause federal standards to apply in
Montana to ambient air quality for sulfur dioxide.

We believe that passage of this legislation would be: good tor the Montana b
economy because it would help to preserve continued operation of not only

Billings’ refineries. It may also make it easier for thie Montana Refining

facility in Great Falls to grow and expand, should expending market

conditions dictate. New missions at Malmstrom Air Force Dase and the

likelinood that major oil and gas fields will be discovered in the

Overthrust Belt alorig the Rocky Mountain Frunt, may make additional refining
capacity in Great Falls necessary.

Certainly clean alr is an absolute must for each town and city in our state,
however, it is our understarding that the federally established standards,
when met, assure that high air quality will be obtained. It is in the best
interest of job retention, and pcssible expansicn, that Montana’s ambient
alr quality standards not be in excess of federal requirements.
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SUBPART 1
PURPOSES

Sec. 160. The purposes of this part are as follows:

(1) to protect publie health and welfare from un{
actunl or potentinl ndverse effect which in the Ad-
ministrator’s judgment may reasonably be antici-
pated to occur trom air pollution or from exposures
to pollutants in other media, which pollutants orig-
inate as emissiong to the nmbient air), notwithstand-
ing attainment and maintenance of all national am-
bient air quality standnrds;

(2) to preserve, protect, and enhanece the air qual-
ity in national parks, nationnl wilderness arens,
national monuments, national seashores, and other
areas of special national or regional natural, recrea-
tional, scenic, or historic volue;

(3) to insure that ceonomic growth will ocenr in
o manner consistent with the preservation of exist-
ing elean air resonrees: :

(1) to assure that emissions {rom any source in
any State swill not interfere with any portion of the
applicable implementation plan to prevent signifi-
cant deterioration of air quality for any other
State: and

Part 1
General Provisions and Administration

73-2-101. Short title. This chapter shall be known and may be cited as

the “Clean Air Act of Montana”.
* History:  En. Sec. 1, Ch. 313, L. 1967; R.C.M. 1947, 69-3904.

75-2-102. 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
and. to the greatest 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 pro-
gruns are to be supported to the extent practicable as essential instruments
for the securing and maintenance of appropriate levels of air quality.

1) "l'o these ends it is the purpose of this chapter to:

tay  provide for a coordinated statewide program of air pollution preven-
tion, abatement, and control; ‘

th) provide for an appropriate distribution of responsibilities among the
state and local units of government;

{¢) facilitate cooperation across jurisdictional lines in dealing with prob-
lems of air pollution not confined within single jurisdictions; and

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

History: En. Sec. 2, Ch. 313, L. 1967; R.C.M. 1947, 69-3905.

[,



AIR QUALITY BUREAU

> TED SCHWINDEN, GOVERNOR COGSWELL BUILDING
| == STATE OF MONTAN A, mmemmemmmesomssmsemmeeeee
// (4060) 444-3454 HELENA, MONTANA 59620

September 19, 1986

» RS
Hugh Zackheim LW
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 contro! measures for the
Billings/Laurel area.

If one assumes the Montana annual ambient sulfur dioxide
standard is changed to the federal standard of 0.03 parts per m11?1on
(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. The peak 24-hour concentrations range from .15 to .22
ppm. These larger peak values seem to be tied to
malfunctions at the Conoco refinery. These
malfunction problems must be solved if attainment of
the standards is expected.



itugh Jackheim
Page Two
September 19, 193¢

. if the malfunction problems aré solved, the ssticetud
range of poak 24-hour concentrativn 1s betwéen .12 and
1% ppm, Compliance with thiw standard sust Le
achleved from reductions awang seversl Industries.
The dupartumnt took the spprosch ihet tha énnual
suurce apportiomment fur whe Ze-huur vivlations were
titw dame &8 the annual, This s bésed upon eur review
of the 24-hour violations over the past five yedra,

The data submitted tn the department’s discussion papur
diacusses compliance with the 24-hour standard under the assumption
of &, above., i balleve, therefore, that the prepused slternsiivss
would alao be appropriets Tor the 2d~hour atanderd. Thure may,
huwever, be other wechsnisms to obtain coamplience with Lha shurtetora
stundard thal we have not constdered. The methods of conpllence
would naed furthar study by ocurselves and the tndustrivs tavelved
prior to any definitive statewant,

We hope thiw provides you with the Informdlien you requveled.
The Vnlerwation presanted in the Sept. 11 dlacussion pepur Vi a4 yuod
first cut for the reductions neCessary to ttain cuwpliance wilh the
4-hour amblent adr quality standsrd.

Sincuraly,

izln‘.lp lu)ﬁz?[&!

larold W. Holitbin
Chief



Exon -
reduces
emissions

By PAUL J. HOLLEY
Ot The Gazette Staft

Operational changes at F.xxon USA's
Billings refinery have cut sulfur dioxide
emissions by 15 percent, company officials
said Wednesday.

Rut, they cautioned that further SO2
reductions to meet state air-quality
standards could make the reflinery
unprofitable.

The SO2 reduction
procedure, in use
since Dec. 29, is
estimated by Exxon
to cost $100,000 ¢ year,

“Qur goatis to
reach a vapid and

’ S e eqnitable solution to
the Rillings air quality
V\ : coneerns,” Henry
b Hhble Fixxon
[ALLAALAL RS tefinery manager told

prncase worldng news conference.

Thomethod which yxon officints said
they erpret willpeduen the refinery’s SO2
catpot by 2 00 tans ey ¥OAr Nens a
cocond ctripper pnil to remove hydrogen
cnliide from wnste water created during
therefining proep:s

hetend ol emitting SO2 hy hurping off
the hvdroren colfide the imaterintis now
pipe o nearby Montana Sytfur &
Chemienl Ca for peeayery,

Flvvon g omicrinna "'i‘l"'i"l‘ i
ot omed hy clate pepnlatorae it Hal
Pabting aiate Ajr Quality Dugeacchief,

caid the effort won't improve the overall
ait vrmlily.

et not nnga atelol We're pleased
that anyone wopld volitarity redice
ripiscions” he said, “The downside s,
we'te leeking for a leng ferm solution.”

The state Roard ef flealth will meet
Friday in Helenato dizenss ways to

1edoee SO2 emissions in the Rillings area.

Affectedindustvios, including Toxxon,

two other refineries a sppar mill, a power
plant and Montana Sutfar, have said that
they would like tn cen Montana adopt a
teas etyingent federat standard for SO2
emictions, The SO? eutput of the

Y ollowstone Valley industpies is within the
fedeya) standant,

The state standard basn't heen
enforeed,

Itobhins said that the state SO2
emiacion siandard andindustry
camplianee is “pil up to negotiation.”

The state want < industries to take

Gazette pﬁoto by Larry Mayer

These “'stripper’” towers are used to reduce sulfur-dioxide emis-

sions at the Billings Exxon refinery.

air quality, he said.

Hubble said that it would cost Exxon $8
million to cut its SO2 emissions by another
15 percent and meet the state standard.

- “The primary concern is we don't just
compele with refineries in Monlana, we
compete with refineries elsewhere in the
country,” he said. “If other refineries don't
have to comply with the same standards
we do, it places us at a significant
competitive disadvantage.”

1lubble, however, stopped short of
predicting the refinery’s closure if the

state chnoses to enforee the SO2 standard.

“1 don't woant to come off as

e T T I BETE § T D T ST S Py

Bikes save time

Sometimes the simplest
methods are the most successful.

Workers at the Billings Exxon
refinery use balloon-tired, single-
speed hicycles to scurry about the
pipework jungle.

Tim Schug, the refinery’s
environmental affairs coordinator,
said the bicycles have proven to be
a reliable form of transportation.
The refincry keeps several bicycles
nan hand for on-<ite e




LOCKWOOD SCHOOLS

ELEMENTARY AnD JUNIOR HIGH SCHOOL

TRUSTEES District 26 — Yellowstone County {OE C. MCCRACKEN
GARY L. FORRESTER BILLINGS, MONTANA 59101 SUPERINTENDENT
CHAIRMAN PHONE 252-6022
WARD SWANSER 1932 U.S. Hwy. 87 CAM CRONK
UDY JOHNSON Route 2 Phone 252-6022 JUNIOR HIGH PRINCIPAL
} J PHONE 259-0154
{OYCE DEANS MICHAEL BOWMAN
CHARLENE GUSTAFSON INTERMEDIATE PRINCIPAL
LA VONNE DEENEY PHONE 248-3239
BUS. MGR.-CLERK DARRELL RUD

PRIMARY SCHOOL PRINCIPAL
PHONE 252-2776

June 11, 1986
Rep. Tom Hannah
State Capitol
Capitol Station
Helena, Mt. 59620

Dear Mr. Hannah;

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 have 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 $ 26,234.91
Road 110,540.21
S.D. #26 LOCKWOOD 495,449.09
H.S. #2 BILLINGS 353,794.65
COUNTY AND STATE 992,503.85

LOCKWOOD TRANSPORTATION 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.
Sincerely, .

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 and 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. Limited space
around the existing unit and the need for off-site waste disposal
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
same fraction. The loss in generating capacity would be 60 MW.

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 nét be an acceptable long-term solution.
3. Switch fuels from Colstrip Rosebud seam to a lower sulfur
coal. 1IN 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. prever, lower sulfur fuels
are currently beirg mined in Wyoming. The Rosebud seam coal, when
burned, generally produces sulfur dioxide emission in the 1.4 to
2.0 1b SOQ/MMBTU range. One specific Wyoming coal we lookeu at
would produce between 0.6 and 1.1 1b SOZ/MMBTU. Depending on hecw

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

-- 825 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.
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agricultural 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

g 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 SO 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 EIS'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 SOy in view of the failure of the EIS to demonstrate their

L

- 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:

- Monferrous mining and smelting is obviously one of Montana's

major industries. The EIS recognizes that Anaconda, alone,
employs 5% of Montana's work force in its copper operations.
- Montana's copper mining and smelter industry must compete with
copper mines and smelters operating in other states. Aside from
Montana, the bulk of the copper smelting industry in this country
is located in the states of Arizona, Utah, Tennessee and Texas.
- Each of those states has adopted the federal ambient air quality
“standards_for SO;. Significantly, the EIS fails to make mention
: ¢ 1s fact and does not list the standards of any of these
’ states in Tavle B-I of Appendix B. Obviously, if Montana adopts
- the proposed ambient air quality standards which are more stringent
&QL 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 Montana, since it could result in the loss of 4,500 Montana

jobs.

Labor unions in the Butte-Anaconda area and the Anaconda Chamber of

Commerce also voiced concerns over the possible impacts of implementing the

~13-~
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