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ENVIRONMENTAL SAFETY & TOXIC MATERIALS CCHMMITTEE
State Capitol, Room 444
October 4, 1983
Chaired by Assemblywoman Sally Tanner

CHAIRWOMAN SALLY TANNER: ...I intend to read an opening

statement regarding this hearing. We will mostly concern
ourselves with motor vehicle air conditioners and their impact on
the environment. Ozone layer depletion, the warming of the
atmosphere and the potentially catastrophic results of these
phenomena have become perhaps the most pressing environmental
problems facing the world community. Their solution is made all
the more difficult because the very compounds that are causing
these problems are those upon which we as a society have become so
greatly dependent. A case in point is motor vehicle air
conditioners a rarity on new cars just 25 years ago, air
conditioners, were installed on over 90 percent of all new cars
manufactured in the United States this year. What was a luxury in
the '60s has become almost a standard piece of equipment on the
cars to date. However, these air conditioners emit CFC-12, a
substance which both contributes significantly to the "greenhouse
effect” and is lethal to our earth's fragile ozone layer. It is
clear that these emissions‘must be reduced or eliminated quickly.
National and international actions are now being taken to reduce
and eventually stop the production and consumption of CFC-12 and
related compounds, and to limit their emission from all sources.
Californians are by far the biggest consumers of CFC-12 in this

country. There are conservatively 15 million motor vehicles in
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this stéte equipped with air conditioning units‘which émploy this
substance. For this reason California needs to address its
responsibility to help preserve our earth's vital ozone layer and
to reduce the rate of global warming.

The Committee will be hearing testimony today from the
very people who are most active in pursuing solutions to the
problems caused by motor vehicle air conditioner use. There will
be testimony from individuals who are experts on the topic of how
CFCs result in ozone layer depletion and greenhouse effect and how
to recover and recycle CFC-12 from these air conditioners. The
Committee will also hear from representatives of motor vehicle
manufacturers, CFC producers, and distributors, shops which
service these air conditioners, and the State Air Resources Board
which is the agency which could primarily be responsible for
administering any state level program to regulate motor vehicle
air conditioners.

Assemblyman Vasconcellos is the author of AB 2532 which
among other things bans the sale of new motor vehicles equipped
with air conditioners which use CFC-12 and requires the recovery
and recycling of this substance. The billrwas held in this '
Committee this August and its subject matter was sent to Interim
to be discussed in this hearing. Accordingly, we will begin with
Assemblyman John Vasconcellos.

ASSEMBLYMAN JOHN VASCONCELLOS: Thank you Chairwoman

Sally Tanner, I appreciate your setting this hearing as we had

discussed during the hearing on the bill earlier in the fall, and
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I appreciate your opening statements -- you've well indicated the
primaries of the situation that confronts us. About 15 years ago
John (inaudible...) when he was in the senate, did the first
legislation in the country to ban aerosol sprays when it was
realized by Sherry (inaudible...) in UC Irvine that it was
(inaudible...) ozone layer and therefore our lives and we lead the
nation in that banning and it now is widely understood that it has
to be banned. This is like the second round and it becomes even
more evident and compelling to all it was a luxury to have air
conditioners in cars in the '60s and while it's standard now, fact
is it's a threat to our lives, and those which are threats are
luxuries that we can't even afford anymore. So it's time we that
figure dut not whether we ban CFSs but how soon and how, and what
alterﬁatives are available and how we can assure that those
alternatives are developed rapidly and effectively. California is
a méjor market, what we do here as a state will affect what people
produce and manufacture so we can call the shots and we ought to
call wise ones, smart ones, and bold ones to protect our lives and
our kids future.

CHAIRWOMAN TANNER: Thank you very much. Our first
witness, and I will say that we have a number of witnesses today
and we hope to here some of your testimony this morning and some
this afternoon. The members of the committee will be asking
qguestions so I'm going to request that the witnesses try to keep
their testimony to the point and rather than read pages of

testimony, we'd like to hear what your testimony is and try to



keep it to the point.

| ASSEMBLYMAN VASCONCELLOS: I would just like to make a
comment that along with this important hearing today also the
hearing down on the first floor on the Joint Committee on Higher
Education will report on legislation for Mr. Hayden which I
~authored and studied for four years, so I'll be occasionally going
there not for any lack of interest in here.

CHAIRWOMAN TANNER: All right, thank you. Our first
witness will be Doctor Donald Blake. Doctor Blake is a Research
Associate in the Department of Chemistry at the University of
California Irvine. He is a member of Professor Sherwood Roland's
research group. Professor Roland is famous for discovering the
link between CFCs and ozone layer depletion back in 1974. Doctor
Blake.

DR. DONALD BLAKE: I will just sort of echo some of the

comments that you've made in your opening statement. The the
emission of CFCs into the atmosphere play a dual role, one in
ozone depletion and a second in the potential for global warming
through the greenhouse effect. Back in July we talked mostly
about ozone depletion, I can say at this point that the ézone hole
that was briefly discussed in July over the south pole is as bad
as has ever been observed. 1987 was the worst year up until
recently, 1989 is just as bad, so that altpough 1988 was not as
severe as the previous year and led some people to believe that
our problems were not as bad as they actually are, in fact it is

just as bad this year.
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I would actually like to focus a little bit more on the
"greenhouse effect”. I have asked to have an article passed out
to you, it is an article that appeared in (inaudible...) which is
a publication of the American Geophysical Union and it has just
appeared recently and it is actually about a paper that discusses
greenhouse warming. It is highlighted for you, there are two
basic points that I would like to make -- that is that in
Jim Hansen's computer study he has determined that because of the
cutback in CFC emissions in the '70s dve in part to the bill that
Assemblyman Vasconcellos sponsored that we‘are now much better off
or we will be much better off with regard to the greenhouse effect
than had we not had any action at all. Actually, the amount that
we cut back if one looks at a total amount that we've produced is
significant but it is amazing in a computer run that it would have
as big of an effect. He says that the day we are seeing about 25
percent in 1980, the greenhouse forcing is due to CFC emissions.
Had we not cut back it would be over fifty percent, so I think
that in itself shows that not only are we faced with this
tremendous ozone problem but potential greenhouse warming many
decades to come are going to be affected by legislation like this.

CHAIRWOMAN TANNER: Why don't you describe for us how
the ozone is affected and how the greenhouse warming would occur?

DR. BLAKE: Okay, I will start with the ozone layer.
The CFCs are very inert molecules gasses, they were designed this
way so that the product that they were supposed to either push out

of the aerosol cans or however they were used, were not going to



be affected by the propellant, so that the hair spray or the
deodorant that was put in a canister came out smelling and tasting
exactly the same way that it went in. It was this inertness,
however, that was the downfall of the molecule, once they are put
into the atmosphere they are not rained out, there are no known
chemical reactions for the actual chlorofluorocarbons, and they
slowly move around and defuse throughout the world and eventually
filter into the upper atmosphere. And it is up in the upper
atmosphere in the ozdne and above the ozone layef where energy or
radiation from the sun of a high enough energy and then actually
break the molecule apart and at that point a chlorine is given off
and it is actually the chlorine that is the problem, the CFC
itself is not a problem to the ozone layer, it is the fact that
the CFC transports the chlorine into the stratosphere where it
then can undergo many many destruction of many ozone molecules on
the order of a hundred thousand per chlorine, so that is in a
nutshell the ozone problem. |

The greenhouse problem is, as soon as it becomes an
ozone problem it's no longer a greenhouse problem in that these
molecules have very long lives, flurocarbon-12 has a lifetime of
over a hundred years. So, as its floating around in the
atmosphere it can actually absorb outgoing radiation, the earth is
giving off radiation, otherwise if we think of it if the sun is
beating down on the earth all the time and we're absorbing a
tremendous amount of radiation, we would continue to heat up and

if you put your hand in front of a bright light bulb your hand
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heats up until either you move it away or until your hand starts
giving off as much energy as you're receiving and so that's pretty
much what we're in, we call that the equilibrium or a steady state
condition. So the earth has been in a sort of a quasi-steady
state condition for a number of years, on the order of millions of
years sort of’cycling in and out of glacial/intraglacial periods.
But as we add these gases to the atmosphere and as they float
around, they're able to absorb some of the radiation that the
earth is giving off that would normally let it go into outer space
and therefore keep the earth at a constant temperature. Because
now we are putting molecules into the atmosphere that can absorb
this radiation, it's sort of a trapping type effect and some of
the radiation that in the past was able to get out is now trapped
and therefore we have this increase in surface temperature.

o CHATRWOMAN TANNER: Okay, any questions from... Ms.
Wright.

ASSEMBLYWOMAN CATHIE WRIGHT: This legislation was

passed and we reduced the CFC in the state of California. Under
the Montreal Agreement, it was signed by these nations, do they
not in turn then are they not able to pick up our percentage or
whatever it is, so you really aren't affecting the total picture
in the world at all by this piece of legislation in California, is
that true?

DR. BLAKE: You mean this legislation right here? In
other words the amount that would be reduced...

ASSEMBLYWOMAN WRIGHT: The other countries could then go



ahead and use?

DR. BLAKE: Well, there is a planbto relook at the
Montreal protocol, the Montreal protocol would have called for a
fifty percent reduction in CFCs by the year 2000. It has been.
pretty well accepted among all countries that this reduction is
far too small and in fact the United States and the European
community is pushing for a hundred percent reduction. 1It's
certainly the way to move, I can't say how much in theory the CFCs
fluorocarbon-12 that would be saved here let's say could in fact
be used some place else but I think it will not be long before
there is a total phase out anyway.

ASSEMBLYWOMAN WRIGHT: Well, then wouldn't it be better
if the direction of this legislation was to pursue this hundred
percent with Montreal where you get all the nations or the largest
percent of the nations agreeing?

DR. BLAKE: Well certainly that is the (inaudible...)
way but I think that from this particular paper that I've passed
out, just the legislation from the United States itself the fact
that we cut back by a significant amount on a global scale it was
not... I don't know somebody is here that I'm sure would know that
figure. But the fact that just over the last since'1978 we have"
had an effect globally just the United States, Canada, and the
Scandinavian countries so that amount had an effect now and
actually will have an effect many decades in the future.

ASSEMBLYWOMAN WRIGHT: Don't you think then if given

that scenario say that we pursued pushing for the United States
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requést in'other words for the hundred percent, if we pursue
legislation in supporting that position and then also set up a
mechanism by which we helped the businesses in the state of
California to gear up and be prepared for that would that be far
more effective than trying to set up our own little system here in

the state?

DR. BLAKE: Well I think to sort of paraphrase what

Assemblyman Vasconcellos...

CHAIRWOMAN TANNER: I think you're asking a policy
matter Ms. Wright and I don't think Dr. Blake can respond to that
policy.

ASSEMBLYWOMAN WRIGHT: I think he could give it an
attempt, I'd like to get the feel of what the scientific community
would think about doing something like that rather than pursuing
what we're doing here. I'm asking him for his opinion, I'm not
asking for him to set policy.

| CHAIRWOMAN TANNER: Your question is let's say if we
banned CFCs from motor vehicle air conditioners, would that not be
picked up in other countries. The other countries if you read the
background paper for this hearing, other countries are using
considerably less air conditioning than the United Staﬁes and the

state of California uses tremendous amount of CFCs because we

have. ..
ASSEMBLYWOMAN WRIGHT: I understand that Sally but I
think what we were pointing to was the fact of one of the

guestions that arose from the original presentation of the bill



was the fact what good does it do anything Célifornia does when
because once we get outside of our boundaries we're noﬁ changihé
anything.

CHAIRWOMAN TANNER: If most of the air conditioners are
in the United States, the motor vehicle air conditioners, and if a
great number of those or a large percentaée of those are here in
California if we reduce the amount of CFC emission here through
“our control on motor vehicle air conditioners, thén it would make
a vast difference it seems to me just by numbers.

ASSEMBLYWOMAN WRIGHT: I guess what I'm looking at when
~you're talking about...

CHAIRWOMAN TANNER: Other countries are not goihg to
just suddenly decide to put air conditioners in theif vehicles and
use CFCs since we're not using it, that has no bearing on...

ASSEMBLYWOMAN WRIGHT: Well, what I'm looking at is a
situation where if the United States as a whole because we are
manufacturing automobiles.

CHAIRWOMAN TANNER: Yes.

ASSEMBLYWOMAN WRIGHT: The United States as a whole ié
pursing a certain track or program, I think it would be far better
if we pursue to follow that and force ;hat issue with the Untied
States as a whole rather than just Califdrnia, because then you
have a situation where you're concerned about only automobiles
coming into California and not the rest of the United States?

ASSEMBLYMAN VASCONCELLOS: We get what we can and it's

just stupid to poison our own lives and if I can stop my poisoning

‘12_0“



W

REE

e

today I'm smart enough to save my life and make kids lives in the
future and their health and I'll go to Nevada and I'll go across
the country and I'll go across the world but I won't keep
poisoning my own nest stupidly in the meantime Ms. Wright.

ASSEMBLYWOMAN WRIGHT: I think my point Mr. Vasconcellos
is that we are not the sole manufacture of automobiles in the
state of California.

ASSEMBLYMAN VASCONCELLOS: No, but we are a major market
by fifteen percent of the whole country's market and if we say
they can't be sold here anymore -- the industry will quickly move
to find alternatives so they can make it sellable here, they can't

afford to lose our market.

ASSEMBLYWOMAN WRIGHT: I think we would buy cars from

out of state.

CHAIRWOMAN TANNER: Members, I'm not going to have a
debate between members.

ASSEMBLYWOMAN WRIGHT: I'm noc debating, I'm just
discussing the bill.

CHAIRWOMAN TANNER: Are there any questions to Dr. Blake
on any scientific questions?

ASSEMBLYMAN CHARLES CALDERON: The ozone... if the

effect of CFCs is to in effect form a radiation trap for radiation
that would otherwise leave the earth and generated from the earth
going into the atmosphere, what is the relationship to this whole
over the North Pole is that just a greater trap than exist

anywhere else? 1In other words the notion of a trap is

...11_.



inconsistent with the concept.of a whole and I'm trying to.;.

DR. BLAKE: Well, I guess I should‘redefine this, the
ozone layer itself is a filter for incoming radiation, the trap
that we're talking about here the trapping of outgoing radiation,
are the CFCs, methane, carbon dioxide, many of these gases that
absorb this radiation that is trying to go out. So the two are
tied together, they're two separate but they're tied together in
this case by CFCs being both greenhouse gases, in other words they
absorb outgoing radiation and they transport chlorine to the upper
atmosphere which then destroys the ozone layer. |

ASSEMBLYMAN CALDERON: Oh, I see.

DR. BLAKE: So the two are...

CHAIRWOMAN TANNER: Any other questions?

ASSEMBLYMAN CALDERON: The whole which is dramatic is
that what happens when all of the CFCs and other constituents
combined and are our concentrated in one area or are you confident
that there is evidence in our atmosphere no matter where you want
to look, the combined effects of CFCs and everything else?

DR. BLAKE: That is the current belief right now. The
South Pole is a special system, the meteorology there is
different, so that these incredible decreases of more than fifty
percent ozone that occur at the South Pole we don't have to worry
about that happening above us here in Sacramento because of the
extreme cold and the dynamics of the area, it just won't happen.
And it's actually not necessarily there's no more chlorine at the

South Pole than there is above us right here, it's just that it's
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in a different form, it's in the active form. As I said the CFC
is very inactive it floats around for as much as a hundred years
or more, absolutely causing no problems at all for the ozone layer
and once it is finally photolized then it puts the chlorine in the
active form. The chlorine then can be in sort of the active form
or the reservoir form and it is at the South Pole because of
certain chemistry that we remove it from the reservoir and put it
in the active form for a month or two and the chemistry is quite
involved. But we just have a lot more what we call free chlorine
at the South Pole than we have above us here.

ASSEMBLYMAN CALDERON: Now you're saying it congregates
there and it can flow away from there as well?

DR. BLAKE: What it does is in the polar night, in other
words, at the South Pole the sun goes down for six months. During
that time chemistry, different things, take place when there is
very little air motion and the air that is trapped there when the
sun goes down pretty much stays there the entire six months. When
the sun then comes up there are certain chemical reactions that
take place that free this chlorine up and the chlorine will then
sort of cycle through and destroy tremendous amounts of ozone but
then as the sun comes up there is also certain amounts of
dynamics. The wind starts and you start having a defused layer
there and pretty soon it does, it defuses out over Australia,
South America like this, but by the time it actually gets to the
equator let's say, the dilution is very very small and only a few

percent perhaps is observed as far as depletion.
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Now we have a similar problem a bit I guess_you'could
say similar at the North Pole. Although the study was not
necessarily terribly conclusive this last February when they went
to Norway and they looked for a northern hole because we were
seeing levels of ozone during December, January, February which
would sort of coincide to when the six months out of phase from
the South Pole. We were seeing levels of ozone that were lower
than we had seen in the past seasonally speaking, and so there 1is,
- I think, a genéral feeling that there could be an ozone hole in
the North, in the Arctic, but maybe a ten or fifteen percent hole
rather than a fifty or so percent. And that the lower levels‘that
we're observing is just a dilution sort of a sweeping out of that
more depleted air just over the general populous.

ASSEMBLYMAN CALDERON: So we're concernéd about that
hole because of its implications for the atmosphere for the rest
of the world and we're also concerned because of melting glaciers?

DR. BLAKE: Well, no actually the amount of energy that
if in fact you visualized this hole,‘it's just a small amount of
ozone that is removed. I mean first of all there is not mdch
ozone there maybe an eighth of an inch or so of ozohe is all that
is between you and the sun and so part of‘that is removed. That
is not going to allow on an energy scale very much energy at all
to hit the south pole and melt the ice caps, that is a totally
different phenomena that's with regard to the "greenhouse effect"
so the two are once again pulled apart. The ozone hole was

something that brought our attention to the potential for ozone
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destruction. We're not just seeing an ozone hole, we are seeing,
statistically speaking, a general decrease in ozone levels above
us here in Sacramento maybe on the order of one or two percent
over levels that were here pre-1970, so it's not just the hole
that we are worried about it is just the general condition of the
ozone layer itself. ‘

ASSEMBLYMAN CALDERON: What I really want to get to is
some kind of understanding about whether or not the phenomenon of
the north and south pole is a synergistic result or effect of wind
patterns which sweep these CFCs and ultimately congregate there
and so we're naturally going to see a greater impact there than we
might see anywhere else, is this similar to_injecting a rat with
hundreds and hundreds of CCs of some cancer causing agent and all
of a sudden, hah it's cancer? I mean that's really what I'm
trying to get to if you understand the question? ;

DR. BLAKE: There are no more CFCs at the South Pole
than there are at the equator. I mean there are no more if you
add all the chlorines up there are no more chlorines there than
there are let's say above us right here it's just sort of the form
that they're in. They're in that form because of the dynamics and
the meteorology of the area, but no it's not a localized problem
but I mean it's localized in that it happens there but it is not
because we are concentrating. In other words things are being
sweep out of the air above us and pushed down to the South Pole,
that is not the case.

ASSEMBLYMAN CALDERON: So we're really talking about

-15-



something that we can see anywhere in the world if we take’a‘look
at it, some place more than others? | |

DR. BLAKE: That's correct.

ASSEMBLYMAN CALDERON: Here in the states
industrializations more than others?

DR. BLAKE: No because of the long lifetime of this
molecule when we go we have samples from the South Pole and the
North Pole we see basically the same le&el whether if you're in a .
downtown area, yes —-- where you're actually putting out CFCs or 1if
you happen to be standing next to a place that does air
conditioning or a refrigerator that's leaking you will see
elevated levels but on the whole they have such a long lifetime
that they can mix and they can go all over the world and they do.

ASSEMBLYMAN CALDERON: So we're seeing an ozone
depletion of about one to two percent anywhere in the world that
you look?

DR. BLAKE: Generally speaking, yes. That would be what
we would see above us right now.

ASSEMBLYMAN CALDERON: What about Ehe trapping effect,
how do you measure that in terms of its severity?

DR. BLAKE: You mean the greenhouse effect?

ASSEMBLYMAN CALDERON: The greenhouse effect.

DR. BLAKE: That's a lot tougher because there will not
be an acute problem. We had the ozone hole to all of a sudden
focus our attention on this ozone problem, but with the greenhouse

effect in 1988 we had very very warm summers. And Jim Hansen came
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ocut and said that he was very confident that this was a result of
greenhouse effect and global warming. And then the next time we
didn't have such a warm summer and then people have been saying
its been a mild and even the winter up in Alaska that was so cold,
so the weather and climate change a lot. What we will see if in
fact this increase in gases and CFCs included goes unabated it's
just a general increase, it's a very slow increase in surface
temperature that can throw the climate in very large swings either
way so that's going to be a lot tougher.

ASSEMBLYMAN CALDERON: How acute then is the greenhouse?

DR. BLAKE: The greenhouse effect, there will be
regional acute problems last summer but there are those who would
argue and I cannot say that they're not correct in saying that was
not because of greenhouse warming that that was just a swing in
climatology and certainly we've had in the 1930's we had very warm
temperatures then so the greenhouse effect is something that is a
lot tougher to define although it is acceptable among the
scientist who are involved in it say we all believe that in fact
this is a reality, it's just a matter of how long it takes and
we're going through a very slow warming right now the oceans act
as a very big heat sink. And I think from Jim Hansen's
perspective we're sort of past the point of the heat sink and now
the next thirty or forty years we're moving into general global

warming.

CHAIRWOMAN TANNER: All right Mr. Statham and then Ms.
Wright.
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ASSEMBLYMAN STAN STATHAM: Who's Jim Hansen?

DR. BLAKE: Jim Hansen is a scientist at Nassau Goddard.

ASSEMBLYMAN STATHAM: Thank you. Did you say that the
ozone layer itself is just one eighth of an inch thick?

DR. BLAKE: The ozone layer is maybe twenty miles thick
or ten miles thick but what it is is it's very diluted and so that
if you remove the oxygen and the nitrogen and bring it down to an
~atmosphere pressure there is only three’millimeters.

ASSEMBLYMAN STATHAM: With CFCs and other things that
we do if we stopped at damaging the ozone layer, does it have the
ability to repair itself?

DR. BLAKE: Yes, it does. The chlorine is eventually
removed a lot of it in the form of HCL that is eventually rained
out but it's a Qery slow process and you have to remember that
with a lifetime of a hundred years we'll say that means that only
two thirds of it is gone in one hundred years so we have to wait
another hundred years before two thirds of that is gone. So we
can go hundreds of years and still have chlorine in the
stratosphere that is a result of the CFCs.

ASSEMBLYMAN STATHAM: And do you scientifically know how
long man has been damaging the ozone layer unwittingly?

bR. BLAKE: Well, we've only been putting these gases in
the atmosphere for...

ASSEMBLYMAN STATHAM: And that's the culprit?

DR. BLAKE: Well, yes that is the only... there is,

methalchloride is a gas that is given off in the oceans that is at



e

W

about a half of a part per billion in the atmosphere and so that
in theory we should have about that much in the stratosphere and
we've actually seen much higher levels of chlorine with the CFCs
being the only at this point possible source of them.

ASSEMBLYMAN STATHAM: Thank you.

CHAIRWOMAN TANNER: All right Ms. Wright.

ASSEMBLYWOMAN WRIGHT: This hole in the ozone layer, how
long has it been there, do you know?

DR. BLAKE: About ten years. It started the
observations and certainly there is a certain soft tooth pattern
to the ozone levels at the South Pole in October is the month that
I am discussing or September.

ASSEMBLYWOMAN WRIGHT: If nothing is done based on and
you say it's been there ten years?

DR. BLAKE: Yes.

ASSEMBLYWOMAN WRIGHT: The size of it and how it has
progressed, gotten larger in the last ten years?

DR. BLAKE: Yes.

ASSEMBLYWOMAN WRIGHT: Do you project that if nothing is
done, how large it will be say in the next thirty or forty years,
you're talking about thirty or forty years?

DR. BLAKE: Right. No, I can't, I can say that because
of the meteorology which I was explaining here is that if there is
sunlight then you have the wind currents and stuff so it really
is not going to be able to spread past about maybe 60 degrees or

so south so it's not like the ozone hole is going to spread to the
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Eéuator.' It can get a bit deeper, in other wofds instead of
50 percent depletion it could go to 60 or 70. Certainly, there
are areas if we look at a profile of the actual ozone content
there are times when the ozone level goes almost to zero .in the
stratosphere, there are big holes eaten out but I think that
perhaps a more valid concern is what effect that will have if the
CFC emissions go on unabated. What effect will that have on this
maybe 15 percent decrease that we're séeiﬁg at the north pole
becaﬁse it is 15 percent because of the amount of chlorine in the
atmosphere and perhaps because of the meteorology. If we add more
chlorine, will that 15 percent‘go to 20 or 25 percent, the south
pole is a place where there are very few people who live there and
not to sound callous but Australia is not all that heavily
popdlated. When you go to 60 degreeé north, much of Europe is in
that region and certainly they can be affécted a lot more greatly
than somebody 60 degrees south with an ozone hole. So I think the
northern arctic is an area that we really need to be concerned
with in this regard plus if we right now have three or so parts
per billion of total chlorine in the upper atmospheré then if we
go on at the rate we're at and we double that amount in the next
30 or 40 years or less than that actually, then we have to worry
about is this one or two percent that's above us right here, is
that going to be four, five, six or seven percent. I'm not a
(inaudible...) so I just...

ASSEMBLYWOMAN WRIGHT: Another question, chlorine is the

culprit, what else besides CFCs throw off chlorine in the
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atmosphere?

DR. BLAKE: Well, volcances give off chlorine, the
oceans put off a certain amount of chlorine but what you have to
realize is that this is chlorine in a very inert form of CFCs. I
mean if you have a swimming pool and you put chlorine in your pool
or the chlorine in your water

ASSEMBLYWOMAN WRIGHT: That's what I was thinking of.

DR. BLAKE: That is chlorine that is in the throposphere
and that is very easily rained out and so you just don't have this
inert transport mechanism to get it into the stratosphere.

ASSEMBLYWOMAN WRIGHT: So, basically you could use the
same substance in your air conditioning units if you had some
other way of dispersing it?

DR. BLAKE: Well if you didn't emit any of it then there
would not be a problem.

CHAIRWOMAN TANNER: All right thank you Dr. Blake.

ASSEMBLYMAN VASCONCELLOS: One question, how long does

it take once it's spilled here or made available for it to float

up and get to where it kind of sits?

DR. BLAKE: Well that depends on the meteorology but it
can take anywhere from I guess in some cases months but it can be
hundreds of years. So generally, the average would be ten to
fifteen years or so.

ASSEMBLYMAN VASCONCELLOS: So if we stopped today, if we
totally ban everything today from the whole world for the next ten

years or 8o it would be getting worse?
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DR. BLAKE: It would continue to get worse.

ASSEMBLYMAN VASCONCELLOS: Then it's got this half life
of it would take a hundred years for two-thirds of it to deplete.
So it.sounds like the sooner we start the smarter we are, the
safer we are.

CHATRWOMAN TANNER: Thank you.

ASSEMBLYMAN CALDERON: Can I ask one last question?

CHAIRWOMAN TANNER: Yes, but remember we have a large...

ASSEMBLYMAN CALDERON: I understand, I'll limit my other
questions for the other witnesses. 1It's just that I want to get a
sense of the problem and this is the witness to do it with. Why
does the hole seem bigger in the South Pole as opposed to the
North Pole? | |

DR. BLAKE: Well two reasons, it gét‘s colder at the
South Pole and the chemistry takes place on these little ice
crystals and so because it's colder there are more crystals that
form, so that's one reason. Another reaspn is that in the North /
because of wind currents and mountain ranges, the air that is ﬁ
trapped there when the sun goes down at Christmas time when there
is no sun there's still some currents that sort of sweep that area
out so that it does not sit there for six months. |

ASSEMBLYMAN CALDERON: I see. Thank you.

CHAIRWOMAN TANNER: Thank you very much. Our next
witness is Doctor Kathleen Wolf. Doctor Wolf was here a year ago,
I guess it was a year ago when we had a hearing regarding CFCs and

she is considered the prominent CFC emissions expert on the West
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Coast. Back in 1985 she and her colleagues prepared an exhaustive
detailed accounting of CFC emissions by‘source and examined the
means to control those emissions. Doctor Wolf will present
information on how mobile air conditioners work, how they emit
CFC-12 and how these emissions can be reduced or eliminated.

Doctor Wolf, is she here?

DR. KATHLEEN WOLF: 1It's a pleasure to be here and with

your permission I'd like to show some slides. I tried to address
several of the questions.

CHAIRWOMAN TANNER: Of course the members in the
audience won't be able to see but I apologize for that.

DR. WOLF: I'm just going to briefly talk about some
background on ozone depletion, Dr. Blake of course covered that.
And I know you've heard a lot about ozone depletion and its
cbnsequences in the last several years here. Everyone has been
hearing about it in the news and other places and then I'm going
to describe what some of the ozone depleting substances are, talk
about the regulations that are in place today for controlling
these substances. I?m going to then focus in on the automobile
air conditioning use of the CFCs and talk about the options in
that product area for reducing emissions, and finally I'll address
the issue of recycling in the category of automobile air
conditioning., As Dr. Blake described it was in 1974 at UC Irvine
that Professors Molina and Roland first proposed the theory of
ozone depletion. There were these substances called

chloroflurocarbons or CFCs that were extremely stable or inert as
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Dr. Blake said. They survived for upwards of a hundred years in
the atmosphere and ultimately they made their way tb the ;
stratosphere or the upper atmosphere, once there ultraviolet.light
impinges upon them, decompoéing them, it liberates the'ﬁhlorine
that they éontain, that chlorine is then available'to
catalitically react with the ozone layer depleting the so called
ozone layer which protects us from harmful ultraviolet radiation.
Now I've just got a picture of one of the CFbs, one of the
chloroflurocarbons here, it's CFC-11 and you see here that the
ultraviolet light comes down.and it destroysithe bond between the
carbon atom and the chlorine atom and then this fluorine atom is
free to react chemically with the ozone. No% there are a number
of substances that affect the ozone in one wéy or another and D:.
Blake also describe these. There are those substances that lead
to a decrease in stratospheric or upper atmoSpheric ozone and
those are the ones we are here to talk about today the fully
halogenated chloroflurocarbons or CFCs and they of course contain
chlorine. Then we have another class of subétances

called the halons, those haléons contain bromine which is thought
to pose an even greater affect on the stratospheric ozone layer
than does chlorine. As D:.-Blake mentioned each chlorine atom is
capable of destroying about a hundred thousand times its own
weight in ozone. 1In contrast the bromine atoms contained by one
of the halons is capable of destroying a million times its own
weight in ozone, so its even more potent than the CFCs in

destroying ozone.

- 2"“‘;4 -



®

o

L 4

N

CHAIRWOMAN TANNER: Doctor, how do we use the halons?

DR. WOLF: The halons are used as fire extinguishers,
either in the hand held fire extinguishers or as what are called
total flooding systems in computer rooms. They are attractive
because they don't destroy electronic equipment if a fire occurs
and so we have them in every computer room in the world at this
stage. And then there are a variety of other chlorinated species
that can have an effect on the ozone layer and Dr. Blake mentioned
one that is naturally occurring methylchldride and there are
various other ones as well. Then you have a set of substances
that increases the ozone in the stratosphere, upper atmosphere and
these also contribute to global warming. Carbon dioxide is of
course the main contributor to global warming, it comes from the
burning of fossil fuel and it contributes about 50 percent of the
total contribution to global warming. Another gas that
contributes to global warming as well and also increases ozone in
the upper‘atmosphere is methane and the methane comes from
ruminant animals, and there is a big debate in the community right
now as to whether or not flatulence or exhalation is the major
contributor in ruminant animals.

CHAIRWOMAN TANNER: If methane is burned is it still a
problem? v |

DR. WOLF: If it's burned?

CHAIRWOMAN TANNER: Yes. For instance, isn't there a

process of burning methane gas?

DR. WOLF: Yes, it would probably create carbon dioxide
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in the process.

CHAIRWOMAN TANNER: So that you'd have a problem
anywhere?

DR. WOLF; Right. And methane also comes from rice
paddies, i£ comes from a variety of differeng sources and it
contributes perhaps 20 percent to the total global warming
problem. And CFCs I believe Dr. Blake mentioned that they
contributed roughly 25 percent, the number that I'm familiar with
is more like 15 percent and he may have been including other ozone
depleting substances in his estimates. And then we have a third
class of substances that can either act to increase or decrease
the ozone in the upper atmosphere depending upon what else is
going on and that would include nitrous oxide.

Now, our focus today is on the substances that depiete
the ozone layer in the upper atmosphere or stratosphere and those
‘include the fully halogenated CFSs which are the five I list here;
CFC~-11, 12, 113, 114 and 115 and the halons that I mentioned that
contain bromine which poses a greater threat fo the’ozone layer
than chlorine. And those include three, although 2402 I don't
really know where it's manufactured in the United States. I don't
believe that it is. Halon 1211 is used in the portable fire
extinguishers and Halon 1301 as I mentioned is used in computer
rooms, in total flooding and to protect other electronic
equipment, telephone switching stations and things like that.

Then you have a variety of other chemicals and I've just listed a

few here that also contribute to ozone depletion. Now I think
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it's important to understand that there have already been world
regulations on these substances. And I'm sure you're all familiar
with the Montreal Protocol, the agreement that culminated in the
Montreal Protocol was reached in Montreal, Canada in September of
1987 and it focused specifically on the fully halogenated
chlorofluorocarbons the CFCs and the halons. And what the
Montreal Protocol does is it caps the production of CFCs at 1986
levels and this began in July of this laét year, this last July.
It then calls for a decrease by 50 percent of the 1986 production
level of those chemicals by 1998 and as you see there it also caps
the production of the halons at 1986 levels and that will become
effective in 1992,

Now, there is general agreement that the Montreal
Protocol doesn't go far enough but before I get into that I want
to mention that EPA has actually promulgated a regulation that
mimics the Montreal Protocol and this was in the federal register
lést\August I believe, August of 1988 and it mimics the Montreal
Protocol exactly. It phases down the production level of the
fully halogenated CFCs to half the 1986 production level by 1998.
The idea behind this kind of regulation where you cap the
production is that you will cap the production, thus restricting
supply, the price will increase and people will seek alternatives
and seek ways or recycling the CFCs so that the demand is then
reduced. But it's this cap on the supply that increases the price
that causes people to look at conservation measures and then they

will adopt alternatives. Now as I said there is general agreement
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that the Montreal Protocol does not go far enough and I was
involved in some of the negotiations for the Montreal Protocdl in
the very early years and it's extremely difficult to ge£ an
international regulation in place to get international agreement
on regulations. It's an arduous task and peoplebshould be admired
who took paft in this thing and of course the only long term
solution to this problem is to get international agreement and to
get everybody to go along with it.

Now there is a group called the Ozone Trends Panel, they
looked at ozone layer depletion and they believe that it's more
serious than people have thought we promulgated the EPA regulation
and when the international agreement was reached. So there is now
general agreement that the Montreal Protocol does not go far
enough, but we need to go back to the negotiating table and get
international agreement and there is a meeting scheduled for next
summer I believe in Léndon and at that meeting its expected that
the CFCs and the halons will be phased out altogether by the year
2000, and it is expected that this international agreement will be
reached and that they maybe phased downbto halfbtheir 1986 |
production level by 1993. So that's what we can expect to happen
next year. |

CHAIRWOMAN TANNER: That's five years earlier than what
the cap is now?

DR. WOLF: Well the cap right now it only restricts
production to half the 1986 level by 1998 and itfs expected that

an agreement will be reached to phase out the CFCs altogether by
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the year 2000 and that will be great progress 1f they can achieve
that and it is expected that that will happen.

CHAIRWOMAN TANNER: Yes.

DR. WOLF: And then they may also bring in other
substances into the purview of the international regulation at
that time. Now, I just wanted to list some production levels of
the different CFCs and the halons here to give you an idea of
their worldwide and U.S. production levels. And as you see here
CFC~12 is the CFC that we're going to be most concerned with
today, it's the one that's used in automobile air conditioners and
it's production level is quite high and it accounts for about 45
percent of U.S. and world production. And then we have the halons
which are produced in very small amounts but once again because
they contain bromine which is thought to pose an even greater
threat to the ozone layer they are being loocked at under this
regulation. I don't list CFC-114 and 115 here because they are
used only in small amounts and CFC-11 of course it's used in
certain refrigeration applications and as a foam blowing agent,
CFC-113 is used in solvent appliclations.

CHAIRWOMAN TANNER: Mr. Vasconcellos has a question.

ASSEMBLYMAN VASCONCELLOS: So, roughly the U.S. produces
about a quarter to a half of the respective depletants.

DR. WOLF: That's correct and as Dr. Blake mentioned
when we cut out the aeroscl propellant application of CFCs at that
time it represented about a third of the world production of CFCs

that's why it had a dramatic effect,
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-ASSEMBLYMAN VASCONCELLOS: Okay, and Califorhia consumes
about what percentage say of fhe CFC-122

DR. WOLF: Actually, I have some numbers later but the
way'I would estimate that, California has about 11 percent of the
nation's population (inaudible...) would take 11 to 15 percent of
that and say that that's what's used in California roughly. We
tend to be a little more consumptive in certain areaé and a little
less so perhaps in others. I've some estimates.

ASSEMBLYMAN VASCONCELLOS: Okay, thank you.

DR. WOLF: Okay, then this chart just compares the uses
of the CFCs for the U.S. and the world. And you'li note that
there are two differences in aerosol propellant uses of course, we
ban the use of CFCs in those applications in 1978 except for
various exemptive products and Europe and the rest of the world
did not ban them for such uses and so they account for about a
third of world use. Then there's so muchllarge difference in the
use of CFCs for refrigerants in the U.S., it's much larger here
and that arises because we use more of the CFCs in automobile air
conditioning and the rest of thé world does not, and we use more
of it also in retail food refrigeration. In Europe they tend to
go every day and purchase food rather than to have grocery stores
that have large frozen food sections, so that is the difference
between the U.S. and Europe. We felt as if we did this very moral
thing by banning aerosol épplications of CECs but the Europeans
feel that that is an essential use and they claim that we are

profligate because we use it in automobile air conditionihg. of
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course it is somewhat cooler in Europe and I don't know how they
would fare if they lived in Dallas, Texas’in the summer without
automobile air conditioning either.

Now, just to talk a little about the environmental
characteristics and I do want to stress that these things are very
squishy numbers and they're not by any means certain, so take with
a grain of salt what I say. I have two numbers here for each of
these substances, the ozone depletion potential, and you've heard
a lot about that. The ozone depletion potential of a particular
chemical depends on two factors, its atmospheric lifetime and its
chlorine or bromine content. The longer the atmospheric lifetime
and the more chlorine or bromine it contains the higher the ozone
depletion potential. And as you see we have defined the ozone
depletion potential for CFC-11 and 12 at (inaudible...) and all
other substances then have ozone depletion potentials that are
relative to that. CFC-113 is about eighty percent that of CFC-11
and 12 and the halons which cbntain bromine are much higher. As
you see halon 1301 has an ozone depletion potential of about ten.
Then I show another factor here and it's called the greenhouse
potential, that reflects the global warming capability and those
are much less certain even in the ozone depletion potential. And
once again they depend on two factor's in this case as Dr. Blake
said, one is the atmospheric lifetime of the substance again, but
the other is its ability to absorb heat in the infrared radiation
region. And chemicals that contain halogens of any kind whether

it be chlorine or bromine or also fluorine, can absorb that
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radiation and trap that heat next to the earth. And we again set
CFC-12 as a standard there with a greenhéuse potential of one and
put all other chemicals relative to that. I was unable to find a
factor‘for halon 1211 I don't know that énybody knows what it is
and CFC 113 is very uﬁcertain and it's not very clear, it's in thé
range from point 3 to point A.

I wanted to focus in a little more on CFC-12 and talk
about how its use in automobile air conditioning accounts for a
major fraction of the total CFC-12 that is used. On it's use in
various other applicétions in foam blowing, various kinds of foam
packaging foam and frothing applications in insulating foam, it's
use for various other refrigeration capacities that's used in
retail food stores and of course in thé refrigerators that are in
our homes to some extent. It's also used in aerosol applications
and you'll note that of course the use in aerosol applications is
much larger in the rest of the world than it is in the U.S. And
then I was responsible for doing calculations that would look from
the top down from the bottom up of. these CFCs. You have total
production numbers in the U.S. and then you try to allocate those
numbers to the different uses and then in each of the difierent
uses if you understand the way it's used and you can multiply by
the number of refrigerators, or so the number of pounds of foam or
something like that you can come up with numbers. We found a huge
shortfall of course when we did that and as you see it's very
large here, it can't account for one third of the world production

and no one really knows where that goes.
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I just want to briefly describe although...

CHAIRWOMAN TANNER: I would like for you to go back to
that slide because I think it's worth noting the high percentage
from the automobile air conditioner and I think you might comment.

DR. WOLF: That's right it is extremely higher. 1In the
U.S., of course, it's a much higher percentage than it is
worldwide again, because we use most of the CFC-12 in automobile
air conditioning here and I was going into more detail into the
automobile air conditioning factors.

This slide just describes the operation of an automobile
air conditioner which was done very well in the background papers
so I'm sure you already know how this is done but in principle,
what happens is that you take this CFC-12, it's called R-12 in
refrigeration applications, it just means refrigerant and it comes
through the compressor to increase the pressure and at that stage
it's a gas and it's at much higher temperature than the outside
air, it flows from the compressor to the condenser where the
outside air cools it and it condenses it and it becomes a liquid
giving up its heat to the outside air. It flows through the
expansion valve from the condenser to the evaporator and at that
stage there are lower pressure conditions so the refrigerant
becomes a gas at that stage or it vaporizes, its temperature
drops, and then you blow air across the cool refrigerant tubes of
the evaporator and that's what cools the person sitting in the

automobile compartment, it enters the passenger compartment and

causes cool.
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So that's how it works, I know no one really cares that
much about how it works and now R-12 proved to be an excellent
refrigerant for automobile air conditioning‘appliCations. First
of course it's stable which is also the reason that it depleteé
the ozone layer and contributes to global warming, but
nevertheless when these substances were first discovered their
stability made them very'promising as for uses in a variety of
applications so they wouldn't decompose. 1It's also a gas at room
temperature which gives it a good advantage, it has excellent
pressure characteristicé; It's not too high pressure of a |
ref;igerant so it requires only light materials to be made in
‘automobiles which is good for fuel economy, it's compatible with
the (inaudible...). |

I tried to look at emissions from automobile air
conditioning applications and here's whét I came up with, this
sort of distribution right here. The total amount of emissions on
an annual basis are roughlyv33 thousand metro tons and emissions
occur during the manufacturing stage when automobile air
conditioner manufacturers manufacture these air conditioners they
test them, they weak test them, they try to makes sure they don't
leak. 1In years past they use to use R-12 quite a bit for that
purpose and they've moved away from it now, they use helium and
air and various other gases for that purpose. So, actually you
see the manufacturing emissions represent only three percent of
total emissions. We have some leakage that occurred and it's

worth noting here that in your home refrigerator the refrigerant
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12 in the unit is in what's called a hermetically sealed unit and
that means sort of self standing so that it's not open to the
outside air. Automobile air conditioners cannot be made to be
hermetic for two reasons: first you have to get the power to the
compressor through a belt from the crank shaft, so you have to
have an opening to accomplish that; and second you need flexible
hoses that will vibrate with the automobile, the vibration would
cause rigid hoses to break. So, for two reasons you can't have a
hermetically sealed unit, that suggests that that unit will leak
to some extent and this will be through improper fittings or the
air conditioner itself or compressor and seal such things as that
and that, accounts for about one third of total emissions.

When your unit stops cooling in your car you add some
refrigerant or you go to a service station and they add some
refrigerant for you, that's recharging. Frequently when they do
that they vent the unit before they do that and in the past that
was common practice because you wanted to make sure that there was
no acid or moisture in the refrigerant sb venting it helpéd YOu to
accomplish that. The same holds true with servicing, they would
routinely vent the unit and then add new refrigerant and the
refrigerant that was vented then made its way to the stratosphere
where it was disposed of.

CHATRWOMAN TANNER: You say that's not being done as
much now?

DR. WOLF: 1It's not being done as much now, that's

right. And of course recharging servicing accounts for nearly
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fifty percent of totally measuring, so those two together account
for about that. Then, of course, the automobile air conditioner |
has to be located just behind the radiator so that you can have
the LOOl air flowing across it 1nto the passenger compartment and
as a result ;t S affected when you have a front end accident. So
- some of the accidents occur and spew the CFCs out and that
accounts for about eleven percent of the measure. Finally, you
have and these numbers I noticed that the background paper had
disposal emissions placed at a much higher fraction. 1It's not
really clear what disposal emissions are, the thing is that many
automobiles arrive at the scrapping places without a charge in the
air conditioner at all for whatever reason. Some have a little
2it of a charge and some do not so it may represent actually quite
a small fraction of totally measure.

Now, I tried to estimate the emissions in California
using the technique that I just described, I assume that
California accounts for about eleven percent of the population. I
said that it might be somewhat warmer than average although I
don't know whether that's true really, I suspect that the south
would have more of them. So then I said, maximum probably
California accounts for fifteen percent of the automobile air
conditioning emissions which may represent about five thousand
metric tons, remember there were about thirty-three thousand
metric tons total emissions in the USA. So at most there would be
five thousand and this would only represent 1.3 percent of the

world CFC-12 emissions because of course CFC-12 is used in other
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applications not just automobile air conditioning as well so
that's what you would be affecting.

Now there are a whole range of options of course that
one could consider in reducing emissions from automobile air
conditioners. Now as these substances are phased out, which they
will be by the end of the century, there are only two things that
you can do you can either substitute for them chemically and still
use the same kind of air conditioners that you have today, or if
you could look at alternative refrigeration cycles and substitute
them for ones that use chemicals that's a possibility as Qell.
Both of those options will allow you to get rid of all the CFCs.
Then you have four other options that you could exercise between
now and the end of the century before these CFCs are banned
entirely. You could recover the CFC servicing or at &iéposal and
as we noted recovery of servicing and recharge would be better
because it represents a much larger fraction of total emissions
than does the disposal emissions. And then of course anocther
thing that people have talked about is you could ban the sale of
the Small cans of refrigerant that consumers and service outlets
use. And then of course you could look at better engineering
where you make the hoses and seals better so that as much leakage
doesknot occur. But as I mentioned that I want to stress these
are only interim measures because the CFCs are going to be phased
out altogether so you can only do these over the next ten years

and then you have to do one of these.

I was just going to talk about some of the alternatives,
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and I know that others are here to talk about these léter in the
_ day so I'll go over them just briefly. One of the proposed
~alternatives is R-22 which has been produced for years in this
country and it's used primarily in home air conditioning units
whether they be central or window air conditioning. Now the |
industry is familiar with R-22 because it has beénAaround for a
number of years and the auﬁomotive manufaéturers do not like it,
it has higher operating pressures, it's not a forgiving
refrigerant and it causes more leakage from the hose material, it
permeates the hose material more readily and you have to
completely retool everything in order to design these systems for
R-22. It also uses a little bit more energy which can of course
exacerbate with the warming in the final analysis. Then there are
some blends that are being proposed and I‘suppose the people!from
Du Pont will talk about these. The one that's most commonly
mentioned is a 40 percent R-22, 40 percent 152A which contains no
chlorine also so it's a very good refrigerant and 20 percént
R-124, which is a new CFC that isn't yet produced.» And the beauty
of these blends is that they contain flammable components which is
not a good thing for automobile air conditioners but if you have
that flammable component with a boiling point in the middle of the
other two it never becomes rich in that flammable component so it
can actually function well without becoming flammable in an
automobile air conditioner.

The other it involves as I said a new CFC that isn't yet

produced this particular blend...
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CHAIRWOMAN TANNER: On that one would there be retooling
necessary retrofitting (inaudible...).

DR. WOLF: No and the beauty of these is that it exactly
mimics properties of R-12, they are great, what people are
referring to as bridging chemicals. You see eventually well I'm
going to get to R-134a which I think is the best ultimate
alternative and I'll talk about that in a minute. But you see
eventually the new systems will be redesigned to put in R-134a but
in the meantime you'll have all these old automobile air
conditioners that were designed for R-12 out there and they still
need to be serviced and everything. Now in order to reduce the
ozone depleting potential of the substances in them you could
substitute this blend over the next several years until both cars
are phased out of the economy. So I think that these blends are
very clever inventions that conserve really good bridging
capabilities over time as you phase out and into the new
automobile air conditioning.

CHAIRWOMAN TANNER: There is one substance there that
you say has not been developed, is that what you're saying?

DR. WOLF: That's correct. It's not produced currently

and. LN
CHAIRWOMAN TANNER: But it can be?

DR. WOLF: Yes, it can be produced and plants will be
built.

ASSEMBLYMAN VASCONCELLOS: How long will it take to
produce that?

-39~



DR. WOLF: 124 it probably won'£ be available until the
'93-'94 and I'm sure thé Du Pont people can address that better,
but I wouldn't say before the '93-'94 time frame;

ASSEMBLYMAN VASCONCELLOS: What's it take to produce it,
what's it take to make it available, is it chemicaliy produciblé
now? Apparently somebody knows what it is.

DR. WOLF: Yes in principle these can be éroduced, it's
been a trial. I'd like to talk about the production difficulﬁiés
with regard to R-134a. |

CHAIRWOMAN TANNER: All right then we will discuss the
other with Du Pont.

DR. WOLF: Well yes, I mean I can bring it up.

CHAIRWOMAN TANNER: Okay.

DR. WOLF: I mean I can bring it up and talk about the
other two. R-134a is the most promising long term substitute, it
contains no chlorine, whatsoever, so it does not contributeﬁgng
ozone depletion at all. Now, this substance has never been
produced Yet and Du Pont is building a plant presently in Texas
and ICI has recently announced a plant that theyywill build in
Louisiana and this substance is pretty similar to R-12 that's why
it really does pose an attractive alternative. There's minimum
redesign,in‘retooling of the automobile air conditioners which is
required. And by the way the producers of the automobile air
conditioning unit really favor this one as well, it requires the
new oil and they haven't found a great oil yet. Yet also have

higher energy requirements as does by the way R-22 and it is an
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excellent permanent solution., Now they do not produce HFC-134A
today and it is in animal testing currently, a consortium

of world-wide CFC producers are testing that substance in animals
as they probably will test R-124 the other one that I mentioned
that's in the blend that will ultimately be available. And we
cannot really hope to use the substance on a wide spread basis
until the animal tests are complete and it will be 1983 or '94
before these substances are available to supply the whole market.
So, in the meantime we may have to take other measures,

CHAIRWOMAN TANNER: That's the blends as well as the...?

DR. WOLF: One of the components of the blend R-124 will
probably not be avallable on a wide scale until '93-'94. ©Now you
can substitute other components for that new one but they will
still have some ozone depleting potential, that's the thing that's
good about R-124, it's quite a low ozone depletion substance.

DR. WOLF: Now, I just thought I would put down the
ozone depletion estimate,the ozone depletion potential, and the
greenhouse potential for a couple of the alternatives and this is
a mistake, this should be 1.0 here., R-22 as you see is only 5
percent as much of an ozone depleter as is R-12 and as I mentioned
R-134a is excellent, it contains no chlorines so it does not
deplete the ozone. Now in terms of greenhouse potential R~22 has
{inaudible...} about 7 percent that of CFC~-12 and 134A, this
should be less than .01, it's very inexact at the moment, it may
be less however than R-22.

CHAIRWOMAN TANNER: Are we concerned about possible
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toxicity or what on the third one?

DR. WOLF: The third one looks very clean, it has an
internal threshold limit value of a thousand parts per million
which is the highest Value assigned to any chemical, it looks very
nontoxic but of course you can't know until it goes through
lifetime animal tests. I believe they're through the 90 day
chronic testing and it looks very clean, it's my belief that it
will emerge clean from the test but it must undergo the two-year
animal test before we can see that with certainty. Now just to
talk about whether or not we should recycle in the meantime until
the best alternative R-134a is available. ' By the way those
mixtures of three substances they're not things that you-want to
use forever in an automobile air conditioner, they're jusf
bridging chemicals, you don't want a three component substance
when you can have a one component one and ultimately the auto
industry would feel much more comfortable with tedesigning the
entire system to accommodate R—l34a than to use the three
component mixture forever it's rather. just avbridging mixture.

| Remember that servicing the recharging emissions
accounted for maybe half the total emissions of R-12. 1In the
beginning people‘were concerned about liability, say you have this
device that you said could recycle the refrigerant, you pulled out
the refrigerant, you put it through this device, you put it back
into the automdbile air conditioner and yourvautomobile air
conditioner failed that would be a bad problem. The Motor Vehicle

Manufacturer's Association has now decided that it will provide
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warranty for units if the refrigerant is recycled by an approved
unit, a unit that is approved by the underwriter‘'s laboratory and
if it's the refrigerant that you clean out meet certain
characteristics set by the Society of the Automotive Engineers, so
there is a mechanism in place now to not face that liability
issue. There have been three recycling units that have been
approved by the Underwriter Laboratories at this moment and I'm
sure subsequent speakers can talk about that more. One of them is
a White Industry unit, another 1s a Robinaire and they basically
all work in the same manner. You connect them to the automobile
air conditioner, they pull out the refrigerant and the oil, the
first step is to separate the o0il from the refrigerant, they then
move the refrigerant through a filter to take out particulants and
then through a dryer or a desiccant, a so called desiccant to
remove the moisture.

Now one of the things that arises in California that
won't arise other places, is that you have the oil that you
removed from the refrigerant and that's a hazardous waste at

service stations, that is definitely a hazardous waste and they

will have to treat it as such. In the rest of the nation, used

0il is not necessarily classified as hazardous but that will be a
thing that they have to pay attention to here.

€o these three recycling units are approved by the
Underwriter Laboratories and ultimately when you adopt the
alternative like R-134a for instance you may have to actually

redesign these recycling units. Although the price of the new
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refrigerant will be much higher and it will probably be cost
effective to recycle it you may have to redesign it. Right now
there is no oil and you need a new desiccant for R-134a, so you
will actually have to redesign the desiccant or drying unit in
these units as well. Now it's a problem with requiring recycling
of refrigerant and as the background document showed there are
300,000 outlets roughly in this country that service automobile
air conditioners and if we use the population estimate again
perhaps there are 30,000 of those in California. If you really
want to mandate recycling and it's not cost effective let's say at
the moment you're gcing to have to have an immense enforcement
structure, you're going to have to go to every service station all
the time, it will take immense resources to actually enforce such
a thing. And you see the whole idea behind the EPA regulation
where you cap production and then gradually phase it down is that
that reduces the availability, increases the price, and as the
prices goes up it becomes cost effective to recycle and at.that
stage people will do it voluntarily so you don't have to enforce
it. And I believe that actually the prices will incrééée enough
éo that that will occur sometime in the near feature otherwise
you're really going to have to put a lot of money to enforce it.
Now I just decided to put down a few of the factors
that you might want to consider if you want to regulate here in
California. As this péint was made earlier, in fact regulating in
California and not in the rest of the nation or in the rest of the

world will really not reduce ozone depletion at all, and you
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should be aware of that. Right now production is capped, this
went into effect in July, it's capped at the 1986 level. People
weren't notified by their suppliers that they would have to cut
back this year by 15 to 20 percent on the CFC they could purchase,
they were just told they'd have to cut back. Now demand at the
moment, therefore, exceed supply of the CFCs, that's if you do not
use and emit the CFCs here in California they will be purchased
and emitted somewhere else, either in the United States or in the
rest of the world. 8o you simply cannot lower ozone depletion by
requlating here in California right now, it's just not possible to
do that. In the future as demand declines...

CHAIRWOMAN TANNER: Mr. Caldron.

ASSEMBLYMAN CALDERON: But if we tried and showed that
there were alternatives and established a model in California that
could be followed else where if the inclination exists, wouldn't
that have some value in terms of addressing the problem that
you're identifying here?

DR. WOLF: By alternatives do you mean recycling because
the alternatives are not available yet and they won't be no matter
what we do because they're not finished being tested in animals
and they can't be available until... I don't them to be available
until we see whether they're nontoxic. As I mentioned the
enforcement will require resources and it will simply be an extra
cost, an additional cost to the people of California to pay the
higher cost for conducting this recycling operation at these

gservice stations. Now I do want to mention, I mean your point is
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well taken about California being a leader, et cetera, and EPA has
recently been petitioned by the Alliance for Responsible CFC
policy and it's not official yet but EPA is probably going to
promulgate regulations in the refrigeration and air conditioning
areas.

ASSEMBLYMAN VASCONCELLOS: Who is that Alliance, who
constitutes that Alliance?

DR. WOLF: It's called the Alliance for Responsible CFC

Policy.

ASSEMBLYMAN VASCONCELLOS: And who constitutes that
Alliance?

DR. WOLF: CFC producers primarily and a number of users
as well.

ASSEMBLYMAN VASCONCELLOS: I see, I see, it figures.

DR. WOLF: And they partitioned EPA to preempt and pass
regulations on refrigeration and air conditioning because they
were concerned about all the different local regulations that
might be passed requiring different things of different people.

ASSEMBLYMAN VASCONCELLOS: That's one argument,
{inaudible...) that they don't want any regulation.

DR. WOLF: Well, they've asked EPA to regulate.

ESSEMBLYMAN VASCONCELLOS: Yes, but I mean your
statement is so flat that I really have to challenge it. Of
course they don't want different kinds of rules but they also
would like probably the least rule they can get.

DR. WOLF: No, they've actually asked for recycling to
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be mandated and that's as extreme as anyone has suggeéted I
believe. And EPA actually is right now even as we speak
negotiating with environmental activist groups, Motor Vehicle
Manufacturers Association, and all the parties involved to
promulgate a regulation. And once they do that, if they
promulgate regulations on the refrigeration and air conditioning
area then nobody at the state or local level will be able to
promulgate one. And so we'll have to see in the next few months
this is unofficial right now I just happen to have heard about the
meeting, I know some people who went to one of the first meetings.
So that's really all I wanted to say, I have one more remark to
make. There was a question that I didn't prepare a slide for and
that is on whether or not these refrig