ADEQUACY OF TECHNOLOGY FOR POLLUTION ABATEMENT 401

. --and the processes lend themselves to closed-cycle operation with a
minimum of byproducts or waste product throwoff. But, there is con-
sbant pressure to reduce costs and this is ene of the best ways to reduce
-¢ost, to close the cycle. ' : :

: Mr. Dappario. Mr. Roush?

- Mr. Rousa. Mr. Chairman, as I heard this testimony, I had the
very distinet impression that the chemical industry is very conserva-
tive in its approach to the solution of this problem. Over the past
‘2 or 3 years, I have sat on another committee of this Congress study-
ing the pollution problems as they relate to water and it has been my
-congistent impression that the chemical industry is one of the greatest
"%’(;lguters of our streams. - As a matter of fact, I sat in a meeting in
‘Rochester, N.Y., when this gentleman was testifying as to what the
«chemical induastry had done. 'We found that the Hooker Chemical
‘Co. was among the polluters of the streams. This conservative atti-
tude in approaching a problem which the industry has imposed on
‘the public doesn’t really go down too well with me.

You state that you are spending $8 million annually on air and
water pollution control research. I’'m wondering what percentage of
your total research and development budget that figure represents.

- Mr. Locan. Let me clear therecord. The specific statement was that
1 survey made in 1962 showed that people were spending at that rate—
this is date of about 1960. I personally feelr.t%at it- may be double
that today. ‘I don’t have any more recent data, so I think we must
‘recognize that the $§8 million figure is out of date. - . . ‘

-Mr. Davparrto. It would be helpful, Mr. Logan, if you could get for
the record a more up-to-date figure which would reflect the change
‘which has taken place in your industries since that $8 million figure
‘was determined. o s ' :

(Information provided regarding this requestis as follows:)

Respecting the chemical industry’s expenditures forvesearch on wastes treat-
Tnent and air and water pollution control, we reported. 125-‘companies were;
. spending more than $8 million annually as of 1962, of which $5.5 million related.
~ to water pollution and $2.8 million related to air pollution, - Comparable cur-
‘vent figures are not readily available. - We will request such information again
“froin our member: companies in implementing ‘our expanded program in environ:
‘mental health but it will- take several months to compile it since éompanies must
;gather it internally from a considerable number of sources,. . When the informa-
- tion hag been compiled, we shall be pleased to furnisgh it to you and the Sub-

<committee. - R

Mr. LoeaN.- One of the efforts that we recognize that is currently

needed is an up-to-date survey of our industry in terms of what it is
-doing in pollution abatement, what it is doing in pollution abatement

regearch, and also what it is discharging in the way of waste, and this
is a part of our current forward program but we-dio not have such data
-other than the 1962 survey at hand.

Going back to Mr. Roush’s remarks—one of the difficulties is with
‘the general use of the term “chemical.” You go along a stream and
you see an unusual color or sediment of some sort-and you say, “Well

- that’s some chemical.” This may have had absolutely no connéction
with the chemical industry but the term “chemical” covers practically
all of the science-based industries. _ — :

It can cover petroleum industry wastes; it-can cover paper industry -

wastes; it covers the detergent industry problems. So I think when we
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talk about chemicals, this is one thing, and chemicals do not neces-
- sarily meéan the chemical industry. per se. ,

I would disagree with your opinion that the chemical industry as
such has been a major or the major contributor to pollution. We do-
have serious problems, however, no question about it. -

Mr. Rouss. Mr. Logan, let me challenge another one of your state-
ments and then hear your comments. .

On page 8 of your testimony, you state:

Except in programs of giant proportions such as space ‘exploration, it is our
{mpression ‘that gredter opportunities for industry to engage in research sup-
ported by Government contract would not generally be a substantial stimulus-
to progress. = R : S

Now, I am under the impression that most pollution is chemical in
its nature. It would seem to me that within the chemical industry
there would be great scientific talent which the Government could
look to in its attempt to solve this problem and perhaps through this:
type of arrangement arrive at solutions which would benefit this
country of ours. I don’t understand why you would make this
statement. e o L LA

Mr. Locan. Let me see if T ¢an clarify that point. I agree with you
that—and T believe this was your remark—that most wastes or most
gollution is chemical. Actually, all things are chemical and we must’

istinguish the chemical industry and chemical things. Youand I are
chemical. 'This glass is a chemical. The industry is basically, there
fore, fundamental to all other industries, and it is fundamental to all
aspects of the solution of the pollution problems.- The industry has a.
number of,comﬁ)lanies,, a number of the members of MCA where the
chief business, the primary business of these companies is in the treat-
ment of water for various purposes. e .
Sometimes it is the treatment of boiler feed water of it is the treat-
ment of municipal wastes, but there is a large segment of the chemieal
industry that is devoting 100 percent of its attention to problems of’
water. LT . o ’ '
There is a vast supply of technical ability in our industry that
can be directed to the solution-of these problems. The specific state-:
ment we made’ tried to convey the fact that we do not believe the
best approach is to engage a specific member of industry or a specific
section of the industry in a Government program. We do feel that
the industry, through the MCA or through the technical groups of .
the industry should be allowed to contribute, should be allowed to--
review and participate in.the formulation of programs designed to'
minimize waste disposal problems. This was not a statement that
we did not wish to do so.. It meant to imply that we did not think
research engaged in under Government supervision in a specific plant.
or company was the best approach to the problem. S
Now, maybe I have not answered your question. Maybe I have
confused you. . . ~ ‘ o
Mr. Rouss. I understand that this response is based on an apparent
conservative philosophy concerning Government participation and
Government solution of problems. That’s the way I would view. it. -
I believe that’s all, Mr. Chairman.,. o R C
Mr. Dappbarto. Mr. Vivian?
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Mr. Vivian. I would like to say to you that I think the chemical
industry as such is not the worst polluter. I think some of the worst
polluters are those companies which buy equipment and turn it on-
and pay no attention to how it works. But it is certainly true that.
the chemical industry produces some materials that are exceedingly
dangerous. , o , _ -

On page 5 of your testimony ‘are some figures for a 1962 survey.
You indicate that 125 members invested approximately $500 million
in pollution control facilities and approximately $64 million annually
t? operz;te these facilities. Do you mean per year or for what period
of time ¢ : ’ A
< Mr. LoeAN. Prior to that time. =

'Mr. Vivian. Total prior investment? - . - :

Mr. Locax. Yes, now let me give you another figure if you would'
like to have it. ‘ ’ , :

We cannot absolutely confirm this.- It is in the form of estimates’
by qualified people in the industry to the effect that the industry
currently is spending somewhere between 2 and 5 percent of its total
capital investment for facilities related strictly to waste disposal or
pollution control. - -~ - -7 e : L :
- In other words, out of every hundred million dollars spent; $2 to
-$5 million—and this will vary from place to place. But, since the

- industry has been spending capital at approximately $3 billion a

year, 2 percent means $60 million per year and 5 percent means $150
million per year. I think this range is much closer to the current’
figure than the figure cited as of the amount that had been expended
until the date of the survey. - L
Mr. Vivian. About a hundred million dollars'a year is your best -
estimate ¢ - : . o G
" Mr.Locan. Yes. = SR A T
Mr. Vivian.” If I were to take this $500-million which you indicated
as a prior investment and prorate it over a 10-year period, it would’
- probably come out somewhere between $50 and $100 million a year as
your estimated cost for capital. o

Mr. Loean. I would expect it is on the higher side and moving up
both as a percentage and as ‘an actual amount all the time.

Mr. Vivian. You indicated $60 million as opérating expenses. Sup-
pose we round that off to a hundred million dollars. That would be-
an estimate of approximately $200 million capital and operation cost.
What’s the total sales volume in'the industry ¢ : Co

Mr. Loeaw. Between $25 and $30billion a'year. - 0 oov o0 o

Mr. Vivian. So, we are talking about $200 million out of $25 bil-
lion, right? : e ‘

" Mr. Locan.. It is on the order of 1 pércent. '

Mr. ViviaN. One percent. As a maltter of fact, that corresponds
quite well to some estimates made for me by some others who are
present in the room. Xt seems that 1 percent is a pretty small fraction
o£ theﬁproduct cost, although I recognize it is a significant portion.

. 0l proiit. ' o ,
Mr. Logan. Yes, that is 1 percent of the ultimate sales basis. It is

substantially larger in terms of the product cost. It is a higher per- =

centage in relation to -the product cost and much higher percentage
in relation to the profit. , oy
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“Mr. Vivian. T'don’t think product cost is necessarily the right word
to use, but it is still 4 very small fraction of your total sales cost. If
you were to double your efforts in ‘pollution abatement, this would
be approximately another 1- or 2-percent:factor of product cost. It
could affect your profits slightly more than that, but those would be
differential profits across the industry. They would not be necessarily
affected very much at all. ~So, thers is much room left in the industry
for pollution abatement. I think you will agree with me.

r. Locan. No question; and your arithmetic is correct; yes.

" Mr. Vivian. Now, the next question I have is related to the study
of massive research. On page 5 of your testimony you refer to the
need for evolutionary development from a combination of operating
experience and constant research attention. I would agree with that.
This is the only way in which most work progresses. But what do
you mean by a massive research effort scattered on a broad front?
}that?-horrible image did you have here that you were trying to knock

own \

Mr. Loean. I think the term “massive” was more with reference
to a systems-analysis approach. We feel that it is not in all cases
in the best interest of society to proceed to carry to the ultimate the
control of waste disposal and pollution by existing techniques and
by decisions made without the benefit of an analysis that incorporates
many factors beyond our control: social, economic, transportation,
and so forth. Therefore, we suggest that a systems-analysis approach
incorporating not only the factors over which we in the chemical
industry have control but other factors—climatic conditions, labor
conditions, market conditions, unemployment-—a thousand and one.
These are the criteria that have to'be subjected to an overall attack
in order to come up with the best cost-benefit solution to waste dis- -
posal. In the long run that will best serve the public interest. We
are prepared to provide our contribution to that kind of an attack
but we cannot do that ourselves because it involves factors outside
our knowledge and outside our control. -

Mr. Vivian. Are you suggesting then that the Government should
carry on what I will call the massive research effort related to a

~ cost-benefit analysis, or are you supgestirig that you don’t want in-

dustry to carry it on? I'm trying to find out what these words
mean. ot ST : '

Mr. Loean. I’'m suggesting that this has-to be done, and that since
in our opinion it cannot be done by us as an industry, it will be diffi-
cult to be done by any other industry involved. Therefore, maybe
this is an area where the Government could move forward.

Mr. Viviax. On page 5 of your statement, you point out that 95
percent of the daily waste water volume met the public agencies’
requirements in effect at that time. Does that suggest that the re-
maining 5percent was in violation of thelaw? '
© Mr. Logaxn. Either that they were in violation and were working
on the problem or that there were no public regulations applicable.

‘Mr. Vivian. I couldn’t read the words as meaning that there were .
10 regulations applicable. It sounds as though the 5 percent was in
violation of the law. ’ “ B TR A
© Mr. Logax. T can’t answer the details of that question. I’m mot
certain of that. ‘ t s
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Mr. Vivian. The reason I bring up the point is, I think there has.
been & serious laxity in enforcement of the laws. The laws exist
and the public healtK officials are aware of them, but because of the
apprehension that the plants might move away, the laws are ignored.
I have very specific knowledge of that'subject in my own district.

Mr. Rousu. Would the gentleman yield ¢ : e

“Mr. Vivian. Yes. s »

Mr. Roust. In addition to this matter of fear of plants moving -
away, I want to ask this related question: Is there any inclination on

the part of members of your industry to move to those areas where
there is no control ¢

Mr. Locan. My answer to that is “No.” Mr. Roush, I have oper-

“ated production facilities in our company and I would say that our
olicy certainly does not decide the location of a facility on ‘that
asis. Every request for capital coming to our company at the mo-

ment has to be certified with complete information as to the prob-
lems of disposal that are involved in the particular installation. The
decisions regarding lécation are made on other bases; raw materials,
markets, and transportation. - :

Mr. Rouss. This is not even a small factor? : ;

Mr. Loeax. No, sir; T didn’t say that it isn’t one little factor because
I am not privy to the reasoning used by everybody who makes a deci-
sion on a plant location, but as a general matter, the matters of raw
materials, markets, and transportation are so significant that these
become controlling factors. T :

T would assume that if we looked, we could find specific instances.

where someone said, I will put a plant at location A because the pollu-
tion regulations are less vigorously enforced than they are at loca-~
tion B. But, as a general matter, I don’t think this is significant.

Mr. Rousa. Thank you, Mr. Vivian. :

Mr. Fuuron. Would you yield, Mr. Vivian?

Mr. Vivian. Yes.

Mr. Dabparto. Mr. Fulton? . ,

Mr. Fouron. If 95 percent of the 10 billion gallon daily waste
water is in accordance with the law of those reporting, obviously

~ one-twentieth of it is not. That is 500 million gallons a-day of waste
water that are violating the law from the 87 5 companies-who reported,
and we would assume that only the best would report because they
~ have the best records. The bad ones wouldn’t report. Would you
comment on that? ' :

Mr. Logan. Yes. Several comments. . ~

Mr. Conasre. Excuse me. Would the gentleman yield?

Mr. Fovron. Yes.

Mr. Dapparto. Mr. Conable?

Mr. Conapre. I assume there must be a number of municipal cor-
p}cl)ratiogls that are in rather serious violation of the law also, isn’t
that so? o : '

Mr. Forron. On that point, might I say that the Federal Govern-
ment in Pittsburgh, in none other than the Fulton Building, was
paying sewage disposal charges to the Allegheny County sewage dis-
posal unit, but at the same time they were not using it. They were
dumping the sewage directly into the Monongahela River, and had
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been doing it over many years. Would you comment on my point,
‘though, to the extent of the pollution by t%e daily discharge of waste
‘water? Thank you. : :

That is all, Mr. Chairman.. o

Mr. Logan. Yes. The 500 million gallons is a small quantity, ac-
tually, in terms of the volumes of water that we talk about in this
-country both for private usage and industrial usage. The chemical
industry itself is not basically a large consumer of water. So, point 1,
the 500 million gallons is not large in terms of water usage, and it is
:small in relation to the fact that it is spread over a great many
locations. - ' , : .

. With regard to the matter of reporting, I can’t answer the question
-of whether there was any selectivity in the reporting. Maybe I can
:get an indication of the total number of plants in our membership at
the moment. Do either one of you know that? ;

MI,'; BFULTON. I would assume that your membership are all “good
guys’”? ,

,gqu. Dappario. You could supply a more accurate number for the
record, Mr. Logan, rather than find out now. ,

Mr. Locan. Yes; I think the reporting at that time was roughly 85
vpeifcent of the total number of plants. I don’t know which type or
“where. ’ EE v a :

Mr. Fovron. For Mr. Vivian, Mr. Roush, and myself will you sub-
mit a statement ? Sy g T e »

(Information provided regarding this request is as follows:)

With reference to the total number of chemical plants represented in MCA
‘membership at the time-of the 1962 survey mentioned in our prepared statement,

© we estimate this to have been in the vicinity of 1100. While it may seem odd to
give an inexact figure, active growth in the chemical manufacturing industry has
‘been such that new plants are constantly being built, while occasionally old
ones are discontinued. Thus the number of plants engaged in production of
*chemicals is continuously changing. - B : :
Mr. WiLkeNreLp. There is one other point on this. That is that
- half of the remaining 5 percent indicated that they were under a pro-
~gram approved by their local agency leading to compliance with exist-
‘Ing regulations. : / '

Mr. Vivian. Mr. Chairman? , :

Mr. Dapparto. Mr. Vivian? L ' T

Mr. Vivian. I should say to the gentleman I suspect that a number
of the industries involved were under tolerance agreements and I want
to point out that 95 percent is not an advertising factor. You refer
to industry standards both in your written statement and oral com-
ments. It is apparently gour desire that industry standards not be
applied on that industry-by-industry criteria should not apply to all

lants of a given type. You said that would cause chaotic results.

erhaps it would. You say, for example, that it would perhaps be
tolerable in one place in view of the market conditions that exist, but
that it would completely force a plant out of operation in some other
part of the country. T want to refer to a plant which is out of opera-
tion in my district. The plant happens to be a bathing beach. The
reason it is out of operation is that the total accumulated flow of waste
coming down the Detroit River is'so enormous that the bathing beach
is posted as not fit for swimming. o BT
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If ydu go 'up to the River Rouge, which flows through the main .. |

manufacturing area of Detroit, you would find that it wouldn’t make
any difference there because there is no public interest left in the
‘River Rouge other than to get as far away from it as possible. The
public interest could be served by dumping waste material into the.
River Rouge, but the River Rouge dumps it into the Detroit River; and
the Detroit River dumps it into my district, and we do not go for
that. 'We also have industries that threaten to move away from my
district if we enforce pollution standards. We do not look upon this
as favorable, particularly when they move to some other ortion of
‘the State where the laws are not as tight as ours.  They (fo lute some
‘other river and eventually it goes into the sea. It would seem to me
that we do have a hazard. If we begin to enforce reasonably tight
‘pollution standards, we will cause factories to move to the ocean
shores, where many have already moved, and they will proceed to
d}lllmp into the oceans where there is no one downstream to argue with
them. o ‘ '
Now, I regard that as a pretty insensible approach to the problem.
Mr. Locan. Let me come back to your question. I agree with much
of what you said and I have no doubt that there may be plants in
the chemical industry that should be shut down and moved. But these
situations generally involve factors other than the matter of ‘waste
«disposal. o : : o S
T have been, in my discussions, suggesting the movement of plants
for other reasons. To close down and move a plant today with all
‘the problems you get into is a pretty tough proposition. I think
there are some plants, where that needs to be carefully considered,
but this should involve the area or the locality, and some method of
analysis which takes into account factors other than purely the prob-
Jem of the plant itself. ‘ e
" Mr. Vivian. Earlier, I got you to agree that you were spending
- about 1 percent of your sales volume on pollution abatement. Then
T find plants saying they are going to move if we enforce the laws.
Now, what that means to me is that these plants possess a wonderful
«club to use on local communities, but one which is not necessarily
valid if viewed by an economist dealing with the total product cost.
Mr. Locan. You are averaging out. 'Fhe 1 percent might be 25 or
50 percent in one case and zero in a number of others. You cannot
‘average that out. ' '
-« Mr. Vivian. T agree. - -
Mr. Locax. Now, let’s get back to the point of moving to' the
oceans. ‘ ‘ i 3
Mr. Vivian. Go ahead. e e D
Mr. Loean. If you plotted the weight of the chemical industry
throughout the country, I think you would find that it is heavily
located along the gulf or coastal areas or on navigable waters. This
is not brought about by the desire to avoid pollution control. Tt is
brought about by raw materials, transportation, and markets. There
may be the isolated case where the waste disposal problem is a con-
tributing factor in the decision, but basically the chemical industry
islocated on the navigable waterways. This facilitates the movement
of raw materials. Also it facilitates the movement of finished prod-
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~ ucts to the market, and that means that you are largely related to
~ ‘the ocean, to the gulf and the main river bodies. :
Mr. Vivian. As you have pointed out, that tends to be the gulf
- coast, the east coast, and the Great Lakes. I'm omitting the west
- coast because there does not seem to be a dispute there.. No:one has.
yet succeeded fin saturating the gulf or the Atlantic coasts:that we:
know of, but the Great %za’kes.«are being saturated and that has:
occurred in the last generation. Therefore there is a trend toward.
‘plants moving away from the Great Lakes. I happen to have a dis-
 trict on the Great Lakes which has something to do with my question..
Now, the question I have is: “If we set industry-by-industry standards:
on effluent control, why would this be dangerous to industry?” You
say that it intermixes with other factors in the market equation and
could cause plant relocations. Presumably it would ‘cost unfair
amounts at some seacoast locations. That’s the only interpretation I
can place on your statement. : : L
r. Locan. Not in most cases I think, and I’m not familiar with
the specific plants in your locality, although I know some of them
retty well, I think in many cases if the decision regarding plant
locations were made today, those people would not have put the plants
‘where they have put them in your territory. - e e
Mr. Vivian. That’s another worry. Go ahead. '
Mr. Logan. That is right. So, a part of the problem is related
to that factor and is not at all a reflection of waste disposal problems.
We talked about organic chemicals a few moments ago. Actually
the organic chemical business is based on hydrocarbon raw materials,
gas or oil. ~These are essentially gulf coast or port based sitmations.
This is largely why you have the tremendous development along the
gulf coast. It is a matter of raw material and fuel. It ds not related
to pollution per se. : W
Mr. Chairman, Mr. Wilkenfeld would like to comment on one of
‘Mr. Roush’s remarks with respect to the situation in New York State.
Mr. WizgenreLp. I think you will be very interested in what de-
veloped after the Rochester hearing in which the question was raised
about the quantity of biochemical oxygen demands being discharged by
one of our Hooker plants. ‘At that time the report which Congress-
man Jones had indicated there was 22,000 pounds per day being dis-
charged. He felt this was an extremely large figure and questioned it,.
and I'said T would go back and investigate it further. I discussed the
matter with the Director of the Federal Water Pollution Study on
Lake Ontario immediately afterward. He agreed that he would find
out the basis for this number. He didn’ know offhand and I have
- written him formally requesting this, and haven’t had a reply yet. I
also went back and checked on some data developed on samples taken
by the Federal water pollution agencies for the International Joint
Commission in the spring or late winter last year. I think it was
December or January. Their results indicated that there were only
1,600 pounds a day of biochemical oxygen demand, not 22,000, and the
concentration—which I tried to indicate was an important faét, not
just total pounds—at two discharge points to the river was 2 and 15
parts per million, which are well within what the Federal water pollu-
tion agency has indicated they felt discharges té the Great Lakes and
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Detroit River should be limited to. ~They talk of 20 parts per million
as what they would like to see municipal plants and industries meet
iin their discharges. So, our discharges were within this, and this was
why I was so unsure. I remembered these figures, but not precisel;
and didn’t want to get too involved before I made certain. So I thin
it is important to set the record straight. . g e )

Now, the other aspect that bears on this whole question is that if

you calculate the effect of this particular ?la,nt’s discharge on the
Niagara River and assume that you have only 10 percent of the flow
available for distribution—and I select 10 percent of the flow of the
Niagara River because this is the flow in the American channel—this
becomes less than two-tenths of a part per million of biochemical
oxygen demand in the stream. st . i
- Now, I haven’t looked up what the normal biochemical oxygen de-
mand in that stream is, but I think it is well over two-tenths of a part.
‘per million, and under one part per million is considered reasonable in.
@ stream.” So there are these things that arise and sometimes misinter-:
pretations can be placed on figures. Other times in attempting to
develop information, things can be looked at in manners that aren’t
exactly a complete picture. '

Mr. RousH. I want to make it clear that my first statement that.
the chemical industry is one of the greater pollutors of our streams
was not based on that particular figure. j : :

Mr. WickenFeLp. Well, as you realize, I'm sensitive about this
particular point. S L o

Mr. Davbario. Mr. Vivian? . : : S i

Mr. Viviaw. Ihave a very brief question, but if he wishes to respond
to a previous question, I will be glad to wait. ' g

Mr. WiLkeNFELD. There is one other point I should make. . This
Teduction or discharge of 1,600 pounds a ga —to cite a specific case—
resulted from a great deal of effort over 10 years to reduce waste
loadings by inprocess modifications, and inprocess changes, and in-
process treatment of a chemical engineering nature which does not
correspond to secondary treatment. This is a plant that produces a
ot of organic chemicals, and this is why we feel so strongly.’ =~ -

On the other point of this whole business of research, I would like
‘to make one other comment here. To our mind the concept of asystems

--approach and a major effort at developing new approaches to pollution
-abatement is radical rather than conservative. It is our feeling that
we have to find completely new ways for the future.. The currently
accepted techniques, 1f we aﬂjlied them completely to all our effluents,
‘both domestic and industrial; would probably bring the waters back
1o an acceptable quality. - - oy

But, looking ahead 10, 20 years, I think we recognize that this is
‘not going to be enough and this is why we feel so strongly that it is
necessary to find completely new approaches, not necessarily only
‘treatment, but new ways of doing things. B :

Mr. Viviax. Mr. Chairman, I recognize that time is passing but I
‘would like to make a brief comment. = : v PR

The statements you make on the bottom of page 7 of your statement
that continues over to page 8 regarding the relative roles of organiza+
tions is a very pertinent one. You suggest that the Federal Govern-

e
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ment can play a role in determining eriteria, knowledge of the seience
to establish criteria, and in participating and improving the operation:
and design of municipal treatment works, and other similar functions
in which there is no industrial role. : -

" The stimulus for research by industry and the private sector is a
force whereby your own funds and capitalization can be used to develop
new technologies and change your processes to minimize cost. I think
these are all very ]I)e'rtine‘nt. Do you find any place where joint spon-
sorship is desirable between the Federal Government and industry,
such as pilot plant operations? Let that be a question for the record.
rather than one to'be answered here. by e

(The reply to this question may be found in vol. I1.) .

Mr. Dapparto. Yes, because we do have another witness, and we are
running out of time, so if you could keep what you want to say short,
Mr. Logan. ‘ ' S : ‘

Mr. Locan. Mr. Chairman, we have not talked much and none of
the questions have borne on the hazard of toxicity. I wonder if Dr..
Zapp could comment on' that. o e k

‘Mr. Dabbarto. Mr. Bell has a question first. sl eel

Mr. Berr. Mr. Logan, being from Los Angeles, my questions will be.
on air pollution. From a technical viewpoint do-you honestly feel
that existing air pollution research in chemical plants has been ade-
quate enoug%x to reach an understanding about the effect it will have
on human beings Bk P o Co

Mr. Locan. I can’t answer your questions specifically. I think Dr.
Zapp is going to comment on this type of thing. In general we find
that the people who work in our plants are less subject to hazards than
* when they get home and out on'the streets. This leads us to believe-
that there is a technology here that if applied broadly could drastically
improve the situation. We can take care of our people as long as they"
are under our control. It is when they get out on the streets and get
home is when they are in trouble. And, this comes back to knowing
more about what are the critical limits that | eo%le can be exposed to
and what is the degree of hazard and maybe Br. Zapp can-take 1 min-
ute and then we willmoveon. oo S =

Mr. Ber. Do you want to comment on this?

 Dr. Zapp. I will, sir. This is not a prepared statement and I will
try to make it very brief but I think what Mr. Logan is getting at is:
that the toxicologist, which is one who is concerned with the toxic-
actions of materials, is concerned with two things: With toxicology:
itself, or the toxicity of material, which is the inherent ability to pro--
duce injury or death; and also is concerned with hazard, which is the-
p;fobability that injury will occur under a given set of circumstances:
of use. Aok S ol ~

In the chemical industry we deal with chemicals of all grades of -
toxicity, from the extremely toxic to the practically nontoxic. We-
handle the extremely toxic materials with the hazard in mind; that is,.
can we do it under such circumstances that the probability of injury
will be very little? We set criteria which are applicable for the, say-
the atmospheric concentration of chemicals in the atmosphere. Now,.
these are not zero, and experience has indicated that it is:not neces--
sary, or perhaps even desirable to get them entirely out:of the air..
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The desirable thing is to keep them at a level where they will do no.

harm. I feel that in this instance we have to keep our eyes on the
desired goal, which is to protect the quality of the environment and.

as long as that can be maintained, it may be desirable for many reasons:.
to admit certain wastes into these natural resources, under controlled.

- conditions and in controlled amounts. Because ultimately we must

dispose of all waste into some natural resource.. SR

- Mr. Dapparro. I believe Mr. Fulton has a question that falls in this:
category. ol :

Mr. %:ULTON.‘The question comes up as to what the environment.
originally was. To me it is a natural resource. Your philosophy does:
not accept thisas a starting point and I think this injurious point that.
we are speaking of is along this line. For example, on page 2 of your
statement, you speak of injuries to the very purposes-and normal de~
sirable life patterns which should be sustained. "'We can look at it
from a conservation point of view and feel that we must maintain a;
happy, pleasant environment that keeps the natural Tesources; land,,
-water, and air that we have inherited. Now, your organization looks
at it the other way. It is the laissez-faire approach. For example, on
page 8, you say that pollution abatement means reducing the injury:
after it has occurred and that prevention meaus keeping éle injuryin
control. : : .

- My position is different from that. I think we should have the con-
trol to keep it to the minimum. The capacity of our environment to
accept waste is an extraordinary valuable natural resource. -But, you
say 1t is the firm conviction of the chemical industry that society can-
not afford the cost of control.” Maybe your industry can’t but seciety
or this Government should. 'You see, it is a different concept. *= ™~

One last point: You say that many of our most objectionable en-
vironmmbal%onditions are not health matters. This may be true, but
they may be depriving us of something that we originally had that we
want. 1 don’t make the distinction solely on the basis that it does not
harm my health and, therefore, I will let every industry admit all the
waste into the atmosphere, the lakes, the rivers, the streams and the.
oceans that they will hold. . C , '

The last part of this question is this: On page 5 of your testimony
you state that: S ‘

- AltHough we shall always be interested in decreaging the cost, this is much more.
likely to come about gradually by evolutionary development from & combination,
of operating experience and constant resedrch attention than by massive research
effort scattered along a broad front. : .

I disagree with that strongly because that is saying, “Go as far as
You can and then gradually cut down the waste when it becomes in~
jurious.” And in the next sentence, of course, you want to set interim
objectives at conservative levels with subsequent tightening.

‘That means to me after the damage has occurred. As scientific and
expert opinion provides: justification, why not set the controls and
enforce the abatement for everybody with uniform rules? :

Mr. Dapparro. Keeping that question in mind, I think probably we.
should have Mr. Bell'ask another question. : o

Mr. Furron, Putit in the record.
~ (Thismaterial may be found in vol. II.)
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Mr. Brri. You spoke a few moments ago about Keeping this toxic
smoke emission down to a léw level. 'What studies have you mads
based on the long-range, low-level type of operation asto what effect

- it will have in the long run, say 20 t6 30 years? I would like to have -
ou tie your answer to your experience or knowledge of the situation
1n Los Angeles if you could. S : L

Mr. Zare. I think, sir, there are two kinds of answers we can give
to that. For many citizens, there is historical experience, such as with
silica—many things of this type that have been with us for centuries.

With others, with the newer, particularly organic chemicals, ex-
perience begins with the discovery of the componnd. 4

Now, my own laboratory has been in existence for.more than 30
years so that on some things we have at least 30 years of human ex-
perience backin%up the laboratory work. TheFood and Drug Admin-
istration of the United States has been making judgments of safe levels
of food additives, pesticides, and so forth, based in large part.on animal
experimentation, and then confirmed by careful observation of human
gopulatic’m. We are doing the same thing. ' I think that the animal

~data give us a good basis for making estimates in respect to human
safety, realizing thatthese must be confirmed by survey, epidemiologi~
c&i}ype studies as time goeson. ; -
r. Brrr. You include, in your studies, Los Angeles, too?
Mr. Zapp. I havenostudies in Los Angéles in particular, no.,
Mr. Brrr. Butyou are familiar with-that situation? :
- Mr, Zapp. I'm familiar with that situation; yes, sir..

Mr. Brri. That’sall,Mr; Chairman. R

Mzr. Davparte. Mr. Logan, I regret that even though we have taken
up a great part of the morning, we can’t continue because we have a
whole series of questions still to be answered and we hope we might
gend them to you and have your coogeration in answering them. (Ad-
ditional questions and answers for the record may be found in vol. I1.)
‘We appreciate you and the other gentlemen coming. :

Mt LogaN. Thank you very much; Mr. Chairman.

(The biographical statement of John O..Logan follows:)

BIOGRAPHICAL STATEMENT oF. JouN ©. Lotaw, HxecyuTivE VICE PRESIDENT,
CORPORATE, OLIN MATHIESON CHEMICAL CORPORATION .

John O. Logan is executive vice president responsible for such corporate staff
functions as law, patent, marketing services, engineering and construction; per-
sonnel, ifiternal communications and Olin’s Washington office. He also serves
as chairman of the Capital Appropriations Committee. He was appointed to
his present post in September, 1965, and in October becdme a member of the
board of directors. e

He joined Mathieson ‘Alkali Works in 1931 as an assistant in the research
department at Niagara Falls, N.Y,, and his 35-year chemical career has covered
résearch, sales and administration. Upon the merger of Mathleson Chemical
Corporation with Olin Industries, Ine., in 1954 to form Olin Mathieson Chernical
Corporation, he was named vice president:-and general manager of Indusfrial
Chemicals. He became a corporate vice president in. 1960 and the following
year was put in charge of the Chemicals Division. ‘Th August, 1964, he was
named executive vice president for chemic¢als, responsible for both the Chemicals

- and the Agricultural Divisions. ) i :

Mr. Logan was born on December 7, 1910, in Alton, Ill. He received his B.S.
degree in chemistry and mathematics from Shurtleff College in 1931, :

He is chairman of the board of directors of SunOlin Chemical Company and
Nilo Barge Line, Inc.; chairman of the executive committee and a director
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of the Manufacturing Chemists’ Association; and a director .6f-Penn-Olin
Chemical Company (jointly owned by Pennsalt Chemicals Corporation ang Olin),
the National Agricultural Chemicals Agsociation, the Chlorine Institute and'the
- National 4-H Service Committee. 'He also is a member of the Chemists' Club,

the American: Association of Textile Chenists and. Colorists, and the Technical
Asgociation of the Pulp and Paper Industry. - ) o

Mr. Logan holds several U, S. patents on pulp bleaching and generation of
.. ¢hlerine dioxide, ' :

Mr. Dabpario. "Our»next: witness is Mr. A. J. Wagner; Chairman of
the Tennessee Valley Authority. . o .
He is accompanied by Mr. F. E. Gartrell. We would appreciate

if you gentlemen would come forward.

STATEMENT BY A. J. WA.-G-NER, CHMRMM, TENNESSEE VALLEY
Lo AUTHORITY ' ‘

‘Mr. Waener. We greatly appreciate this opportunity to describe
for: your committee TVA’s experience in the field of air pollution
eontrol. : BT ‘

TVA has long been concerned with this problem. Like clean water,
clean air is an important environmental factor affecting a region’s
capacity for growth and development. "As a regional resource de-
velopment agency we are, therefore, interested in any condition or
situation which impinges on air quality in the Tennessee Valley area.

TV A also has some direct responsibllitg for air quality control be-
cause we operate a number of large coal-fired, steam-electric generat-
ing plants which currently burn from 20 to 25 million tons of coal per
year. We have a further direct responsibility because of our chemical
plant operations at the Muscle Shoals fertilizer and munitions research
and production facility. . , ’ T

e understand that the subcommittee is particularly interested in
-our experience in dealing with air pollution control at. our steam-elee-
tric generating plants. Our serious 'studies of this problem began
when we undertook construction of our first post-World War IT plant
.at Johnsonville, in west Tennessee, in 1949. - We located this plant
and have since located others in rural areas.  This has enabled us to
generate electricity essential to the region’s progress without adding
to air pollution problems in large: population centers, In;fact, the
-growing use of electricity for heating homes and factories and. offices.
and for cooking in our cities has reduced the smoke and pollution
which would otherwise have resulted from stoves and furnaces in-the
cities-themselves. Heat transmitted by wire from rural generating
stations to our region’s cities has helped to keep their air clean.

In addition to this location factor, we have for the past 15 years -
~conducted a continuous program of study and research in steamplant
.eir pollution control. Its purpose.is to insure that, even in rural areas,

the operation of our plantsis carried out to hold undesirable discharges -
into the air within acceptable limits. R Sl
.- This program has been under the direction of our Division of Health
-and Safety, and we have expended some $2,700,000 to date in conduct-
ing it. We have used the results of these studies to improve the design -
of new plants and, in some eases, to modify existing plants.” In gen-
eral this has meant increased stack heights in our newer plants to re-

68-240—~66—vol, 1—27
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 stick gases; and the installation of electro-
ost, completely eliminate the discharge of

- duce the ¢oncentrations o
,'i.étatiﬁﬁpr itators fo 2
‘f’;Mr.gD&DARi‘o; ‘What stack heights are you talking about in this in-
"~ MF. Waaner. The highest we havebuilt today is 800 feet, Mr. Chair-
" Mr. Dabparto. Are they any indications that the stacks must be
‘much higher to really answer. this problen, ‘or do you feel that the
“present heights are sufficient? . S TR g
- Mr. Waener. Ithink we are about right. 'Théré may be some pos-
~.sibility for higher stacks.”. TR S S e R
" Mr. Berr. May I interject a question, Mr. Chairman? =
Mr. Dabpario. Yes, . ‘ R ‘ ’
. Mr. Brir. Would the height of a stack make a difference in Los:
‘Angeles? o N T : S
- Mr. Waoner. Let me say I have with me Dr. Frank Gartrell of
our Division of Health and Safety who has been closely associated with
‘this program of air pollution control, and I would like to ask him to
respond to that question.. o o0 p e
Dy, ‘GarfrELL. With regard to the ultimate height to which stacks
“tmight go; T think a. lot dépends on the particular aréa in which'-you .
.. might be operating a plant.” In some areas you might conceivably go

~higherthan 800 feet where you are in a deep ravine or valley situation. .
T believe 800 feet is about as hi%h’r as we would need to go with the

‘powerplants in the Tennessee Valley in dealing with the situations that
‘we have there. . AR ] :
. Mr. Dapparto. Getting back to Mr. Bell’s question, could the stacks

be built to such a height in Los. Angeles that they would be helpful?

¢ Mr, Beir. In Los Angeles there are mountains more than a thousand .

feet high, right behind the city and ‘winds fom the ocean bring the

‘gmoke . o ey L _ i

" Dr. Garrrerr. I really have not had ﬁersonal experience with your..
gituation in Los Angeles or the way high:stacks perform in'that area.

Mr. Dapparto. But this seems to be a good technique. S

. Dr. GarrrerL. It serves a very useful purpose, and we are just now

‘getting & body of experience which will allow us to find out how
" beneficial high stacks in the order of 600 to 800 feet really are in
“dealing with air pollution problems. :

- Mrt. ConaBLE. What is the difference between fly ash and smoke?

“Dr. GarrrerL.: The usual distinction ‘made between smoke and fly
ash is that smoke consists of combustion gases containing aplprecia,ble
amounts of unburted carbon particles.  Fly ash is the solid waste
materials in stack gases from furnaces, stich asthose at modern power-

-plants, where practical‘ly;}ccimﬁlete* ¢ombustion of the fuel is obtained.
- Mr. Conasre. They aré both tiny particles in the air, aren’t they ¢ -

. Dr,GarrrELL. Yes. - ' s AN o
7 Mr. Waexzr. Between 1953 'and 1956, we performed extensive re-
“search and built a pilot plant to extract sulfur dioxide, or SO, from

~ 1gtack gases, spending nearly $350,000 on this project. - But the process

“was cumbersome and uneconomic and we dropped it. : T
" At, 'the saime time, it ‘must be recognized that ‘the “discovery and

adoption of a process for extracting sulfur from the coal or from.
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the stack gases is much needed. It would contribute greatly to air
‘pollution abatement all across the Nation; equally significant, it
~ would help to conserve an important but exhaustible natural resource.
Sulfur 1s basic:in the‘procfuction of fertilizers, and it is becoming -
important as a plant nutrient. Commercially available sulfur is'in.
short supply, and newcomers in the fertilizer production field are
*'having great difficulty in contractitig for adequate amounts of sulfur
- on a long-term basis. ' IR
At a time when we are plagued with world food shortages and when
~ chemical fertilizers can help to alleviate them, there is this added
urgency and reason for finding a way to extract sulfur dioxide from

stack gases. We are currently assessing present technology in this

field and will undertake new research to help find a solution. - EE
I would like to mention also that we are engaged in an extensive
‘clean air program at our.chemical fertilizer facility at Muscle Shoals.
This facilxi)ty dates from World War I, with some siibsequent improve-
ments.  We now have underway a $3 million air pollution control
- -program to bring- air' quality at the facility up to present-day
standards, L o ) ¥ O
As I indicated this morning, here with me are Dr. F. E. Gartrell
of our Health and Safety Division and Mr. A. B. Phillips of our
Office of Agricultural and Chemical Development. With the com-
mittee’s permission, I should like to ask Dr. Gartrell to describein-
greater detail our study program in air pollution control at our electric
generating plants. Then, if the committee has questions about the tech-
‘nical aspects of research in the extraction of sulfur from stack gases, -
~or about the control program at our chemical plant, Mr. Phillips can
respond to them. - : : SRE
Mr. Daoparto. We will proceed with Dr. Gartrell and then see
how much time we have, : : R
Mr. Waener. Mr. Chairman, you have a copy of Dr. Gartrell’s
statement. It may take longer to present the entire statement than
yj?u desire, and if you prefer, he can give you an abbreviated version
of -it. : o o
Mzr. Dabparto. Any savings in time will be-looked upon favorably.
Mr. Waener. Then Dr. Ggartrell will give you an abstract: ’

STATEMENT OF DR. F. E. GARTRELL, ASSISTANT DIRECTOR, DIVI-
SION OF HEALTH AND SAFETY, TENNESSEE VALLEY AUTHORITY

Dr. Garrrerr. The following comments will be an abstract of the
more detailed statement. R DA IE T
Prior to the construction of the Johnsonville plant in 1949-53, the
only thermal powerplants in the TVA system were relatively small
- plants which did not present any special air pollution problems. - Dur-
ing the past 15 years TVA has added 53 coal-fired, steamn-electric gen-~
erating units to its power production facilitiés.. These units range in
size from 125 to 950 megawatts, and are located in 9 plants “with

total rated plant capacities running from-823 t0' 1,978 ‘megawatts.

- The number of units at each plant ranges from 1to 10,7 =0
The addition of 1,150 megawatts now being installed ‘at the two- -
5

unit Paradise plant will increase total capacity of that plant to 2,558
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megawatts, making it one of the largest plants in the world. TVA
- powerplants burn about 23 million tons of coal annually.  Sulfurin
*_the coal ranges from slightly less than 1 percent to more than 5 per-
"+ cent by weight, and averages approximately 3 percent. Ash content
.. varies between 5 and 15 percent. . - o -
As planning for the Johnsonville plant advanced, TVA recognized
that stack emissions from a plant of the ultimate size contemplated
at the site would present a potential air pollution problem. Collectors
. ‘were available that would provide desired removal of fly ash from
_stack gases; hence control of particulate emissions did not appear to
- offer any special problems. . However, this was not the case with sulfur
- dioxide. Because of the many uncertainties at that time in assessing
" the-potential problem in the SO, emissions and .in planning control
~ measures, TVA initiated a broad-scope air pollution study program.
~+ The objectives of the program were to define the problem and investi-
.- gate practical steps that might be taken if special control measures
were indicated. o :
Principal elements of the air pollution study program are (1) moni-
toring of SO, concentrations in the vicinity of each plant, (2{ collec-
tion and analysis of on-site meteorological data, (3) biological studies
to determine effects of plant emissions on vegetation in special experi-
* ..mental gardens and in surrounding areas, (4). full-scale studies of
- stack gas dispersion, (5) investigations of possible means for reducing
. emissions through the modification of plant operations during periods
[ . when meteorological conditions are unfavorable for. dispersion, and
BT '(6£4resea,rqh on. processes for removal of SO, from stack gases..
: , eginning with ‘the Johnsonville plant, preoperational and ]fost—
operational air pollution studies have been conducted at each plant.
- Experience has been ysed in planning air pollution control at succeed-
~ing plants and for additions to existing plants.
- .Stack performanee: .. . o :

Data obtained from routine monitoring and from full-scale disper-
sion studies have been utilized in estimating stack height requirements
for TVA powerplants. Postoperational monitoring data for each
.plant have been used to check stack performance and indicated adjust-
ments have been made in stack height: calculations for new plants.
Until the recent completion of our full-scale dispersion study, prin--

. cipal reliance in stack height caleculations was upon formulas derived

.empirically from monitoring data. - - "

Planning for air pollution control at the Johnsonville plant in-

~cluded eomputing stack performance by procedures commonly used

.~ at the time. Experience after the plant was put into operation was

- much more fayorable than was predicted on:the basis’of the earlier

~computations,  Even with improvements subsequently made in

- methods for computing stack performance, as unit sizes and stack -

heights have increased, experience has continued to be more favorable

", than predictions based on caleulations, though the margin of difference
... now is mpuch less than it used tobe. o ‘

A comparison of ground: level concentrations of stack gases from
the Johnsonville plant with those from Paradise, one of the newer
large plants, provides afl interestitig measure of the pro%ress that has

- been made in control of air pollution from powerplants by dispersion

- from high stacks.- The original Johnsonville plant was constructed
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during the period 1949-53 and consisted of six 112.5-megawatt units
with 170-foot stacks, subsequently raised to 270 feet. Continuous. °
monitoring for SO, was conducted at locations in the vicinity of the
plant where maximum concentrations were expected to occur. From
analyses of SO, records before the stacks were raised, the maximum
30-minute average concentration of SO, was 3.8 parts per million.
After the stacks were raised, it was only 0.6 part per million.

The Paradise plant with two 704-megawatt units was placed in com-
mercial operation in 1963. This plant has two 600-foot stacks. De-
spite the fact that average daily SO, emission is double that of the

~ original Johnsonville plant, the maximum 30-minute average concen-
tration of SO, recorded thus far by the five-autometer network around
the Paradise plant has been 0.4 part per million. In terms of com-
parison, this represents at least a threefold improvement over the
Johnsonville plant, even after the stacks had been raised to 270 feet.
A comparison such as this emphasizes the importance of utilizing the
best, current information in evaluating air pollution potential and in
planning air pollution control for large modern powerplants. :

Frequency distribution of SO, concentrations: B

‘While the maximum ground level concentration of SO, that can

be expected in the vicinity of a large powerplant is essential toassess-
ment of its air pollution potential, an almost equally important factor

is the frequency of occurrence of various ground level concentrations
of SO, in the area around the plant. Satisfactory methods for cal-
culating frequencies from operational and meteorological data have
not vet been devised. However, from analysis of the TVA- monitor-
ing data, a certain pattern of frequency distribution has been observed
which affords a means for arriving at reasonably good approxima-.
tions. ~ This has provided a means in cases of limited operational -

experience for estimating situations beyond the range of actual datay
for comparing air pollution experience at different powerplants, and

for relating powerplant air pollution potential to air quality stand- .
ards employing frequency criteria. It has also been useful 1n show-
ing the difference between pollution patterns of powerplants and
those of urban areas with multiple sources of pollution emitted at or -
near ground level. ; _ R
The frequency of SO, registration at a fixed point in the vicinity
of a remote power station is strikingly different from that of a single
point in an urban area with multiple sources of SO, emitted at or
near ground level. The frequency distribution of SO, concentrations
measured by a recording instrument at a point where maximum con-
centrations occurred in the vicinity of one of our modern plants.
with 500-foot stacks was compared with similar data obtained from
aTn air pollution study by the Public Health Service in Naghville,
'enn. o ,
Although estimated SO, emissions in the urban area were only
approximately half those of the powerplant, the frequency of SO,
registrations In the urban area (for example at the 0.2 part per million,
30-minute average level) was approximately 35 times that in the
powerplant area. ; ‘ ‘ e
Pollution potential of powerplants under air stagnation conditions:
Air pollution control plans developed for the Kingston steam-
plant, until recently the largest plant in the TVA system, gave special



418 ' ADEQUACY OF TECHNOLOGY FOR POLLUTION ABATEMENT

attention to a potential problem likely to be associated with periods
~of atmospheric stagnation. The plant is located in the floor of an
Appalachian valley. The local ‘topography is characterized by paral-
lel ridges rising from 400 to 1,000 feet above the valley floor. - When
- eteorological forecasts are for conditions that might result in build-
- up of pollution levels in the vicinity of the plant, control plans provide
for use of low-sulfur coal until the alert period is ende({ Also, dur-
Ing such periods supplementary air monitoring is conducted. "
- While a number of alert periods have occurred since this procedure
~Wwas initiated in 1954, at no time has significant buildup of pollution
oceurred. P v : '
It appears that for air pollution potential forecasts, powerplants
should be viewed as a special case for which the meteorological criteria
normally used may not be applicable. For example, general air
‘stagnation conditions prevailed in the Kingston plant area for a
3-day period in the fall of 1964. TVA was alerted by the U.S.
- Weather Bureau at the beginning of the period and precautionary air
* pollution control measures were initiated. Autometers were checked
- at regular intervals. Special helicopter and mobile sampling were
conducted' during the 3-day period.  Frequency and concentrations
0f. 80, recorded at ground level were no higher than during normal
atmospheric conditions. Under such conditions air pollution does
build ‘up in urban areas, as is evidenced by the abnormally high pollu-
~tion levels which developed in large urban areas during a long period
- of air stagnation over much of the Eastern United States in November
“and December 1962. : s e ;
Operational controls: s HEER ;
The limited special use of low-sulfur coal as mentioned previously

s the only operational control that TVA has used so far for air -

pollution control at its plants. However, there are a number of other
- potentially useful operational controls which might be used singly or
1n combination to reduce emissions, enhance dispersion, or both, during
Egriods when ground level concentrations of stack emissions might
' expected to exceed desired control levels Among these are load

o Teduction, chemical removal of SO, by limestone injection, and rais-

ing the temperature of stack gases to increase plume rise. In addition
- to-the ‘obvious operational problems and costs involved in application
of measures such as these, there is the problem of forecasting air pollu-
- tion potential far enough in advance to permit effective application of
the controls and accurately enough to limit their use so far as possible
toperiods when they actually areneeded. Intensive dispersion studies
at the Paradise plant are expected to lead to better use of meteorolog-
ical and operational data in predicting significant ground concen-

- trations. In addition, the studies are expected to result in further

. improvement in formulas for dispersion of emissions from large
powerplants. L - ;
- Research on removal of SO, from powerplant stack gases: :
As Mr. Wagner mentioned, early in its air pollution studies TVA
directed attention to possible processes for removal of SO, from power-
plant stack gases. TVA’s interest in development of a practical
process was twofold: for use, if needed, as an air pollution control
measure, and also as a possible source of sulfur for fertilizer produc-
tion and other purposes. 2 ' '
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_Tn 1953 TVA ‘initiated research and pilot plant work towardt s |

end at its fertilizer development laboratories. = ,
Research on SO, removal was sus ended in 1956 when it was con-
cluded that it was highly im robabi)e that a practical process could
be developed in any reasona le period of time that might serve as
a practicable air pollution control measure or compete ’succe's"sfull(if_
with other sources of sulfur. Also, other studies strongly indicated,
and experience has confirmed, that satisfactory control for projected
a,ddili{;ions to the system could be achieved by dispersion from high
stacks. . : S , : . I L ;
. Mr. Dapparto. Do you think that was a sufficient Teason: for hayinﬁ'
discontinued studies—because it could not be competitive? . Should. -
we niot, have continued to try to find a solution to this problem? Mr.

Bell raises the question that high stacks may be the answer In some. o

places and not in other areas. . .
" Mr. Waener. Mr. Chairman, may I respond to that question?
~ This particular process that we were working on was dropped.
We have not dropped the idea, and as I indicated very briefly and I .
think Dr. Gartrel? will go further, we think research is urgently
needed to try to find ways to get this sulfur out, and we are currently
assessing the present state of technology, examining what has been
done and what is being experimented with around the world. And
we. plan to get into.some new research, but ‘involving  different
processes. . . . .. _ : ; L
Mr. Dapparto. You indicated in your opening statement, that this
was so, and I did want to wait until the point came up again in the .
present statement. But it does seem to me that the hiatus is im- -
portant here. The fact is that you did drop it after all this period
of time knowing that it still was a problem and that nothing has been
done about it. I wonder if this Iswise. o
The reason I ask it is that because we have noticed time and time
again through these hearings that a problem may be dropped because
it is too difficult or expensive. el PO e
" Mr. Waener. This particular process that we tried proved to.be
not a good one. e L ' , e
Now the problem still needs to be attacked. In the meantime.. I
should recall that we were working in a period when there really was
no information available as to the extent of pollution that you would.
get from a plant like this, or the effects of it, and we were learning
as we went, Lo , ( e e
We found that the high stacks would for our area and at the
present time provide an ac]ce%fablej sollution. - Perhaps we should-have .
pursued other research at that time, but. you have to have an idea
befpre you ¢an pursue research, and we are picking that up. =« "
. “Mr. Daopario. I am just trying to find out why expenditures were. .

made on an important project and then stopped. . Are you starting
again because there is-additional interest, because you can get support
for it or because you were being criticized for having spent. this money
without any particular positive results? e :

My, WaaNEr. Well, the faet, as I indicated, that sulfur is an ex:
haustible resource for which there is great use, and it ought to be
conserved, has been in the back of our minds. Increases in the use

of electricity everywhere also makes it more urgent that the preblem |

be solved now; and there have been advancesin technology in various -
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fields that contribute, we believe, to the better possibility of a solution
now. , , :

. Tam not a technologist, and perhaps I should be letting Dr. Gartrell
. answer the question, but I did want to make the point that we recog-
- nized this was a problem that required solution, and we do as a policy
matter intend to do whatever we can about; it. ST

Dr. Gartrerr. Although we suspended actual research in the field,

we have maintained our interest in the subject and have kept alert to

possible breakthroughs in technology that might, provide a practical
answer, but the facts in the case were that the power system was ex-

- panding rapidly and we needed to have answers at the time, and we

realized that the development of practical methods for removal of SO,

_from stack gases was a long-term proposition. . And meanwhile, our
‘éxperience with the higher stacks, as I indicated before, was then and
has continued from plant to plant to be very fayorable. -

- Mr. Berr. How much of the sulfur dioxide; which is emitted into
the air through the high stacks is washed out of the air and how much
of it stays there? Do youhaveanyideaonthat? ..~ =
- Dr-Garrrerr. ‘There have been some efforts to try to make an inven-
tory of sulfur compounds in the worldwide atmosgere‘,' and according
to the best calculations that we know about there is no indication of any
buildip:of sulfur compounds or SO, in the atmespherse, indicating that
the processes for removal are balancing out even the increased
emissions. o . v

¢+ Mr. Berr. Mr. Chairman, T have another question a little slightly

' differenit from this, on the pollution problem;

. Some of your plants use coal, and somé use oil, or gas.. ‘Which fuel
represents the largest pollution problem? R

_Dr. Gartrers, My experience has been limited to coal:fired power-"
plants. Gas is a relatively clean fuel. It has the least sulfur in it of
any fossil' fuel that is available. The siilfur content in oil varies as
widely as it does incoal. - - sl ' -
~ “Mr. Brrr. Yes; I understand that. But I assum: you would use
the lightest type that has less sulfurin it. : S '

One other question, Mr. Chairman. I understand you are consider-
ing the use-of nuclear power in your plants. Is that correct?
er Wadner. That is correct. "We have contracted for a nuclear

- Mr. Brrr. Dées that represent a problem inthisares?

Mr. WaenER. Not a problem in air pollution, no, sir.
#“Mp. Brir. ‘Would there be a sizable waste problem?

~Mr. Waewgr: No waste problems thsit-aren’s solvable. o
' “Lietme ask you, Frank, torespond further, - ' S
. Dr. GarrreLe. With regard to nuelear powerplants #nd the nuclear
industry in general, that is one instance 1n which the technology for
handling the waste. products, both liquid and atmospheric waste
products—that technology was developed concurrently with the de-
- velopment of the basic technology. T L
- The developers recognized that they had & material that had to be
handled with great care, so from the very beginning the work in the
. nuclear field has included attention to problems of waste disposal. -
~Mr. Brrr. Then you would say that more of your plants will be
- using: nuclear energy in the future. Is that what we should look
forward to? - o R T :
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- Mr. ‘WaaNER. WhenfTVA’s‘«deci,é,ion. ‘was made- to build a;nuc‘llfea,r‘
plant, this was the most economical source of energy available to.us =~ ~

and we will continue to analyze the situation when we make each addi-
tion to our capacity. I am confident that there will be more nuclear
E’lants built. I don’t think that means there will be none of the other
inds built. ‘ :

Mr. Brrr. But this will have some effect on pollution. . L
.. Dr. GarTreLL. Our planning with regard to the preoperational and.
postoperational studies for any effects on the environment will carr
through the same regime of study’ with nuclear powerplants as with
coal powerplants. Sgo as time goes on we will have a body of knowl-
edftizye and experience there to guide us that we can make available to’
others. . L S ' o

The fact that all of the safety features are there does not mean that
we are not going to give as much attention to that facility as we are to
others that are burning coal.

Mr. Dabparto. Let’s please proceed with your statement.
- Dr. GarTreLL. Some progress is being made and with the worldwide
research effort currem;{)y ing directed to the problem, practical

- processes for removal of SO; from fossil-fuel-fired powerplant stack

gases and economic recovery .of sulfur for useful pux’goses probably -
will be developed. However, at present we know of no generally
“ applicable process that has been sufficiently proved to be relied upon.as:
a prim*ax% method of controlling SO, air pollution from a large power-
¥lant. hus, at least for the next. few years, SO, air pollution control
or new fossil-fuel powerplants and additions to existing plants where
low sulfur fuels are not reasonably available, will have to be planned
with principal reliance upon dispersion from high stacks, with pos:
“sible supplementary contrel. = . o S
~That concludes my statement.”. -

Mr. Dappario. We had a very 1ntrigui)ngv prdpovsitionv put before us

. when Dr. Spilhaus was here. "He was.the chairman of one of the

studies which was made on'the subject of pollution. He proposedthat -
we somehow establish an-experimental city through which we would
try to solve all these preblems, not only pollution problems, but also
transportation health and education problems. The experimental city
" would be used as a means to develop new concepts, materials and
architecture. ‘ . o 3 o g
" Tf we were to develop such a ¢ity, and the government were to par-
ticipate and using the technology which exists today, could you;supplgl
~ power under conditions where there would be absolutely no pollution®
Mr. Waener. We could supply power so that there would be no
,a?preciable resulting pollution in that city, but- we would not.sup=
ply it from a plant in that city. We don’t put our generating plants
in cities. When you say absolutely no pollution, you have established
a pretty high criterion and I believe Dr. Gartrell would agree that you
couldn’t fully meet it. For instance, you pollute the atmosphere
when you breathe, and so when you say absolutely none; you are
setting a very high——. A R T N
- Mr. Dappario. Let’s . qualify. it. Considering that we have:to. -
breathe, let us take into consideration pollution in the sense of those ~
things that we add to our environment through the process of de- -
veloping energy, suchasthecaseof TVA.~ = T
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7 Mr. Waenzr. I would be mterested in taking a flier ‘at that, Mr.
. 'Chairman. I think you would have to-—well, we have no- pollutlon
~ from our hydro plants, at least virtually none. You may get some

‘ozone created, but I think it would have to be a Flant in the present
“gtate of the art that would avoid the use of fossﬂ els;is that correct

. Dr.GArTRELL. Yes. S
= Mr; ' Waener. T think: you would déome awfully close to 1t by usmg
it with a nuclear plant.
" Mr: Dapparto, As T understand 1t the prmclple is ‘that we ha*vev,
the chance to investigate some of these problems as a whole 1nsbead
- of in bits and pieces.
‘Mr. Waaner. ' I would be much interested in taking a flier at that‘
not only from the standpoint of air pollution but from a wider view-
: /fomt which I understand was presented: A city designed for com-
~fortable and pleasant living i n a modern 1ndustr1al socwty It is'a
very challenging idea. . :
Dr. Garrrerr, One of the more difficult: thmgs would be that of
'handhng the solid waste.
- "Mz, Dabparro. Dr. Spllhaus mcluded this'in his proposal
" Dr. GarrrErr. You would have to have electric automobiles, Whlch
. We would like.
“Mr. Vivian. T wonder if I could ask some questions and have the
answers submitted forthe record.
You refer to a sludge project bein admmlstered by ‘the Public
I-Iealth Service and TVA on page 1 of your testimony, Dr. Gartrell;
I wasn’t aware that the TVA was engaged in this kmd o‘f work but :
- T'would like to have some information on this project. ,
. Mr. Waexer. We can give you a very brief ex lanatlon :
- Mr. Daoparro.. Let’s ha.ve a bmef answer an then you can supple-
ment it.
Dr. Garrrerr. This is a full scale demonstratmn process for com-" -
- posting municipal refuse and garbage and raw sewage sludge. The
plant under construction is being built at Johnson City, Tenn. It isa
demeotistration ;1)] oject under the new Solid Waste: Act that the Publlc
e Health Service has responsibility for administering. : ,
-+ Mr. Viviax. What is the total cost of that project? -
. Dr. GarTrELL. 'We have a rather detailed report on the proyect Wlth
- a degeription of ‘uhe pla.n and background and we wﬂl be glad to
: \sup;%ly it. L «
- he report isas follows: )

Oowcm"r AND DmsieN orF THE Jornt 1.8, Ptmmc HeArrH SERVIOE-TENNESS‘EE
‘ VALLEY AUTHOBITT OOMPOSTING Pno.mcr, JomNson CIry, TENNESSEE S

(By John S. Wlley, F. E Gartrell” and H Gray Smith &)

PRESENTED AT THE FIFTH ANNUAL SANITARY AND WATHR RESOURCES ENGINEERING
: OONFERENC‘E, VANDERBILT UNIVERSITY, NASHVILLE, TENNEBSEE, JUNE 3, 1966 -

& ,About 25 years ago Europeans, led by the Dutch, began: development of modern?
-eomposting plants for the disposal and utilization of urban solid ‘wastes. ‘At first
“the- dbjective: was to produce compost for use 4 a soil builder or conditionery

later, the objectlve was. pnmamly to. pravide a sanitary method of waste disposal

1 Project Englneer, Office: o@ Solid Wastes, Pubte Healfh Service, Chattanooga, Tenmessee.
8 Assistant Director of Health, Tennessee Valley Authority, Chattanooga, Tennessee.

- 8'Mechanical BEngineer, Mechanical Design: Branch, Division of Engineering Design,
Tennessee Valley Authority, Knoxville, Tennessee
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and secondarily to utilize the resulting compost. “While -there were many - com-
posting processes, two typesof plants'predominated : the rasping system-windrow
composting plants developed by the Dutch N. V. Vuilafvoer Maatgchappij (»VAbe)
and the Dano biostabilizer plants developed by the Dano Works in Denmark.

In the United States, Waksman and his associates: conducted research during -
1026-1941 on aerobic decomposition of plant residues and manures. The -first -
basic studies on aerobic composting of community solid wastes were conducted
by the University of California, Sanitary BEngineering Research». Project ,(’1),
_ during 1950-1952. One conclusion of this work was that composting should be
considered as a means of disposal and reclamation for municipal refuse.  Gotaats ‘
. (2) later prepared a comprehensive text, on-this subject for the ‘World Hedlth

Organization, : . ‘ o s

From 1953 to 1962 Wiley and others (3) (4) of the Public Health: Service, . -
Communicable Disease Center; conducted laboratory studies at Savam'nah,gG&Qr-, :
gia, and pilot plant studies at Chandler, Arizona. These studieg indlca@ed that
composting of municipal refuse, with or without sewage sludge, is'a feasablg and
sanitary method of treatment. However, at that time funds were not available
for large-scale municipal demonstrations. ‘ R

At about the same time, Gartrell first proposed a full-scale compostil}g project
to be jointly sponsored by the Tennessee Valley Authority, the Public’ Health.
Service, and a municipality in the Tennessee Valley area. Both TVA and PHS
are interested in sanitary methods of disposal of municipal solid wastes without
creating problems.of health hazards, nuisance, and water, land, or air pollution. ..
Composting appeared to present a satisfactory method of waste disposal and at -

_the same time to produce a marketable material useful in soil improvement.
. Marketability of -the compost produced greatly affects the economy of a. com-

posting operation and may determine whether the process is, competitive with’

other sanitary methods of solid waste disposal. s o S
TVA operates the National Fertilizer Development Center at Musecle Shoals,
Alabama, one of the world’s largest fertilizer regearch and development institus
tions. As a part of its agricultural research and development. program, TVA,
has resources to test and demonstrate the value of compost as a soil amendment:
and to study marketing opportunities. While the nutrient contents (N, P:Os,
K:O) ‘of compost are relatively low, tests may reveal benefits from fortifying .
compost with nutrients to produce an organic-base. fertilizer. . ; .

‘Most American compesting plants-built in. recent years have. felied on the
sale of compost and salvaged materials for their primary incomeé; while there.
wag “only a nominal payment by the municipality for *disposal. Wiley  and
Kochtitzky (5) concluded that the inability to dispose of large quantities of
comapost at a favorable price was probably a major factor in‘the closing of gix
of nine plants during the period 1962-1964. -Nevertheless, interest in compost-
ing ‘is increasing, and half a dozen plants have recently been completed or are
under construction. There will be nine distinct composting processes: répre-
sented in the fifteen American plants, each undergoing modification and im-
provement. Reliable cost data are not available, but the industry has-found it
necessary at the newer plants to increase charges for disposal and to place less
reliance on income from sales of compost to meet processing costs. R

Processing raw sewage sludge with solid wastes at a composting plant rather.
than at the sewage treatment plant should greatly improve the economics -of
composting. Normal gludge digestion and air drying account for an apprecigble

portion of the cost of wastewater treatment and produce only a. low-value proc :

‘ uet that may contain pathogens and undesirable viable seeds. ~Since moisture.
must be added to: mixed refuse for optimum composting, sludge can be used to. .
provide moisture along with other benefits. The nutrients in raw sludge will
enharice the decomposition of refuse and augment both structure and nutrient

_content of .the compost. - However; sludge thickening is required when all shudge
and refuse from the same contributory population are combined. There. are
siaveral ‘relatively inexpensive means of concentrating or dewatering sewage
sludge. .

In normal composting, the aerobic thermophilic decomposition produces tem-

peratures of 140 degrees F or higher for several hours or even days. -Such:
--time-temperature is believed to be adequate to destroy most, if not all, pathogens.

Reports by Knoll (6), Wiley (7), and Krige (8) on European and South African
studies have consistently indicated the safety of composts produced by @ number

. ‘of processes, Several reporty have indicated than anti-microbial ‘substances

are produced during composting and that their action may be as important.

‘tile-temperature in ‘destroying pathogens. "It appears.obvious that, compost
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produced from' refuse-slodge mmtures iy iless -apt to-contain viable pathogens

and-seeds thari. normally digested sewage sludge. However, few studies of

thésé ‘factors hdave bHeen made in“thé Unitéd States.

... PHS is interested in the public:health aspects of solid wastes composting and

. -of ‘the use of finished compest in various applications. PHS. proposes to gtudy
- plant operation ‘and sanitation methods fo avoid production of odors; propagation -

- .-of flies and rodents, and’ disease hazards to the workers and visitors. - PHS also

- will direct studies on; the survival of pathogéns and-indicator organisms through-
‘out the composting and ' curi’ng pemods “This: ig ‘particularly important when
“paw:studge iy used in the p AL R R T A R

Imp?emenmtion of thé project
Puring 1960-1964, TVA-PHS, conferences were held in Savannah and Atlanta,
~Georgia’; Knoxville, Tennessee; Washington, D.C.; and Muscle Shoals, Alabama.
- PHS:- and TVA agreed in August 1964 to undertake a joint research and -demon-
-stration project on solid wastes composting. Engineers of TVA, with state and
local health -department representatives, surveyed refuse and sewage sludge
disposal at sixcities in the Tennessee Valley area. Agricultural specialists
'of PVA made surveys-of the use of chemical and organic fertilizers in the same
- .six-idreas:: “Johnson ‘City, Tennessee, was selected as the preferred site for
“the proposed Tesearch- demonstratwn eomposting plant and it agreed to"join

T “PHS and TVA in the project; -

The TVA Division of Agricultural Development initiated a project on “The

C'Use of Munieipal and Industrial Organic Wastes:in the Production of & Soil

‘Amendments ;and -Fertilizers” in-March 1963, A continuing: study of the dis-
posal of orgamc mtinicipal and’ industrial wagtes as soil amendments consists
of surveys ifi-various sections of the United States to determine the scope and
.nature of .the problem and the curreént status of research and development in
this'fleld. ~'Studies are being conducted on economical means of converting com-
.posts into forms suitable for large-scale disposal and to determine the agronomic
values of -such’ produéts. - "TVA will conduct experiments on the preparation of
acceptabls composted, pmducts, in -testing and demonstratmg their- value and
etfecl:, andHn’ determmmg the market potential for  various uses, directed
_specifically 1o the ‘operation of the'démonstration’ plant after its eompletion,
- Wiley wag transferred in November 1964 to the TVA Division of Health-and
“Hafety in Ghattanooga to collal)orate with TVA in détdiled planning of the proj-
cect’ Later, e will move to Johnsen Oity, to provide technical guidance in plant
; } 14 fo- coordinaté research activities. A cooperative project agree-
“ment,on. .the “Joint U.8. Public: Health Service-Tennessee Valley Authority
Compostmg Pro.]ect Johnson City, Tennessee,” was signed on February 15,
1966, by representatives of the two Federal agencies and Johnson City. Under
-the agreement TVA will design, ¢onstruct, and operate the plant with technical
guidance from the PHS and will be reimbursed by PHS for expenses of the
project. The city will be reimbursed for services and expenses above normal as
"a result. of the operation of the research-demonstratwn compostmg project.

‘~6'ompost plass-design
“ The comDOStlng plant will be eonstructed on a site. provided by Johnson G1ty
“adjacent to its sewage treatinent plant. “The compost plant will be of: the wind-
type eapable of treating ‘all mixed refuse and raw sewage: sludge from.
fﬂhe city of "33,000° pd,pulatio.n Certain commerelal and, industrial organic
wastes also may be treatéd.” The plant iy designéd to. operate 5% days a
U week, single shift, and is expected to process an average of 58.5 tons a day of

- inixed refuse’ w1th ‘4 maximum of 70 tons, a day and sludge quantities of 9,100~

. 18,200 gallons a day (five percent solids) . or 3800—5,500 pounds: 4 day of dry
_sludge solids..  Refuse processing equipment is designed to handie 10 tons
~anhour.

The -accompanying flow dlagram and perspectlve view show the processing
Steps and layout of the plant. - Refuse will be: delivered to the plant in 58-cubic-
- yard compaction trailers. All incoming refuse, discarded wastes, and. compost

will: be. weighed. on' truck scales. adjacent. tg the office and laborator'y building,
+ The receiving hopper has a. capacity. of about 8,500 cubic feet or about one-half
¥’scollection. - A.6-foot-wide. plate conveyor, moving about one foot a minute,

carries the refuse past a vertl,cal leveler and drops it onto a 8-foot-wide ele-
. yating and sorting belt conveyor traveling at right angles.to the plate conveyor.
The. recewing building will be roofed and enclogsed on three sides. . The belt con-
veyor will be e'nclosed between receiving and processing bulIdings
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The processing buiding will be 40 feet by 60 feet in plan and will house all-of
the refuse processing operations, the sludge thickener, and the refuse-s udge
mixer. Bulky paper,: rags, metals, glass, and other noncompostable, mater al,
about 25 percent of the incoming refuse, will be removed by hand sorting an

‘magnetic separation and hauled to the Johnson City sanitary landfill. for: dis-

posal. Two types of grinders, a rasping machine and a hammermill, each with = . '

a design capacity of about 8 tons.an hour, are so placed that they can be used
alternatively for comparison: of efficiency and costs of operation and.mainte-
nance. . The refuse at about 35 percent moisture content, after sorting and grin
ing, will be mixed with thickened sludge and water as needed to increase mo
ture to 50-60. percent for the windrow composting, ~ . e e
Initially digested sludge will be pumped from one of the two digesters for thick-

ening and composting with the refuse. As more sludge is removed than received, - E
‘the digesters gradually will be converted to concentrating tanks until essentially

raw sludge is being pumped. Sludge will be thickened in a Permutit DCG Solids
Concentrator to:a moisture content of about 85-88 percent. Filtrate from the
sludge thickener, along with wastewater from the compost plant, will be returned
to the sewage treatment plant for processing.. . o S
The refuse-sludge mixture will be composted-on a 5-acre area graded and stabi-
lized with crushed rock. . Windrows, deposited by dump truck, will be about 7
feet wide by b5 feet high and up to 230 feetlong. ... . - BE ,
- “The active composting time in windrows will be 80-35 days with a maXimum
of 44 days. During this time the refuse-sludge mixture will be.turned 5-10
times with a self-propelled loader. To maintain 50-60 percent moisture content
in the composting mixture, water will be added as meeded during the turning
operation. ; . k "
"It is planned to use a portable shredder and rotary screen unit as the compost
is loaded for transfer to the storage shed. The storage shed will be 60 feet by
200 feet in plan and will provide shelter for curing, air drying, and .storing the
compost. After composting, at least two weeks of curing in windrows will be
provided during which the moisture content of the compost is expected.to drop
to about 25 percent. The estimated average daily production of compost. is
about 25 tons or 42 percent of the weight of incoming refuse.’ L
‘Plant operation and research studies © =y ol el T
The plant operation will be completely coordinated with municipal activities
concerned with. refuse. collection 'and disposal and sewage treatment. . The city
will maintain its present sanitary landfill and sewage sludge treatment, facilities
for use as needed. E8 L - S ,
The. full-scale -plant is planned to demonstrate a windrow method -of com-
posting solid wastes which may have application for other communities.of pos-
_8ibly 100,000 population or less. ‘One-of the objectives of the project is to study
the economics of the process. Compléete construction and operating cost data
will be obtained and-economic evaluation of the process will be made. Various
‘methods of “cleaning up’ the compost will. be. tried to rémove bits of glass,
metal, stones, rubber, leather, plastics, and similar noncompostable materials..
Processing methods and duration of composting and curing will be varied with -

‘the findings of the two major research studies: pathogen survival in the compost:

" .and market uses and value of the product in an effort to ‘speed up decomposition
and thus reduce operating costs, =~ = . } o ; L 1
*_ ‘Based on the pilot-plant studiés by PHS at Chandler, Arizona, it. is expected
that 80-day windrow. composting will decompose 3540 percent of the volatile
golids. During this time the peak: température at 10-inch depth in the windrow
is expected to be 160-168 degrees T and a-temperature of 150 degrees F' or more
_will be-maintained for 16 to 22 days. However, temperatures in the outer and
bottom layers (possibly 2-4 inches thick) are expected to be less than 140 de-
grees F' most of the time, . s o
Routine analyses will be made-on samples of raw wastes and compost for total
:solids, volatile solids, moisture, and pH. These measurements will serve both
in plant control and. in plant performance studies. Temperature, moisture,
.oxygen, and pH measurements will be taken routinely in the composting wind-
rows so that turning schedules and moisture additions may be regulated. Multi-
‘point temperature recording will be employed in an attempt to-correlate time-
temperature with pathogen destrugtion. . e stdone st
s-..Certain .chemical tests, principally, for nitrogen, phosphate, and potash;, will

,/be performed. periodically to assess thie nutrient value of the compost. The value
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i xtu L aﬂ?ect %ot:h the composting pmocess

& t.he n‘htriéut: valie of the final’ compost “Bniall speécial ‘windrows of differ-
éiti -mixtures of wastes will be ‘prepared and tested in'conneéttion: with both the
val*uat:i«fm of ‘the’ compost.

‘detéet and permit the correction of any-healt
‘conditionls, cloge observations of 9dors; dust; noise d rode

throughout the plant,  Theé extensive studlee of'- pamogen stirvival probably will
. "be conducted under a PHS contract w1th an educational institution starting soon

. _'aftér plant complétion next" ‘spring. These studies will ‘involve-the direct enu-

meratlon of those indicator organisms and pathogens normally: occurring in
‘I‘et‘ase and sludge in’ the raw wastes'and after various ‘periods of decomposition
3 Selected’ pathogens: ‘not normally oc-
v wastes, will ‘be mserrted in-the wind-
tes: | ‘Mieroorganisms
Protozoa,; “virusea, and

] tive and $pore— ¢
s;m u(ffug samei of thé h{

(S :
the app"ﬁe*a;tion £ compost ‘for
of m rkétimg potentialsg for the’ ‘compost.
as higliway cutdiand strivp: mine spoil
ev&ntmg soil erOswn and aiding revege-

*vafm&&s pnrpo@es, and th developmen
Tests will be conducted on bare aréas:
‘banksto assess the valie: of compost np
‘tation on such slopes, B
. While the principal usé of Compost ig expected to be as a soil blmlder or c¢on-
- ‘ditiéner, tests also will bé made with- ‘compost fortified with nutrients to ‘create
an organic-base fertilizer. Larg&scale use of com&fost on farm and- pasture ‘1land
18 mot, é}nmoipated but ‘appreciable app rderis;’ ﬁarks ‘lawns, golf
‘eonrses; ang truck ‘or specialty farms ni 5 : i
‘be sought, such as compost’ utilization as p
T ‘ng%fratmhm pdsting
1

1 “Reclamation of Munlclpal Refuse by Cqmpostm Umver zt, € a,hfo'mw'
o Sggtary Engmeermg Resea/rch Pro;eci 'I‘ech Bull. No 9 Sei' es 37 June
1 E
2 Gotaas Harold B., “Gomposting—Sanitary Df posal and Reclamation of 'Or-
o ganic 'Whistes!” "World Health- Organization, Mono. Series'No. 31,1956, -
3. Wiley, John. 8., and.George W. Pearce, “A Preliminary Study:'of ngh~Rate
Go ing. o ProceedmgS—Amerwan Society o of “0wil Engmeem 81,

846 December 1955. ik §
, and Janet T.' Spillane; %:‘Retuse——sludg 36 posting in Wind—

4 'leey, ‘Joh

rOWSs an Bms.” Fournal' of the
~‘Society of Civil Engiiieers, 87 §A ’ g e
5, Wlléi’, TJohn'S:! ind O. W, { ¢ men’cs in ’the United
‘ States.” post 86 ,2, Summer 196

: **6;‘ Kﬁ‘tﬂl;"’K’.*' ' “P"bhc Health%ahd Refﬂse Di@fméal:” "6’ p’ost Smemce, 2 1
Spring 1961 NG

1. Wiley, John' 8., Pathogeﬂ Survival ‘in - COm“posting Municipal Wastes »”
Journal ther Pollution Control Federation, 34, 80, . antidry 1962,

‘8 Krige, P. R.,"“THe Utilization of Municipal 'Wastes ”Council for Scientific

e (md Industma,l Reeearch Pretoma, S(mth Africa, Report No 211 1964 '

o Mrs VIVMN What is the total cost involved ? e
‘ARTRELL. The cost of the plant is_arour d $750 000 fdr B
the initial plant installation. Tt is “being specially. designed to, .neet
some resaamh needs S0 tha«t we can study the effects of tﬁ’n e process on
ganisms. is both a demonstratlon and 'a research

IVIAN, Let me, sw1teh to the next_ estion. You 1ndlcat&d
that you intend. to begin research again., - Can: ‘you tell- me- hew much
money /ou expect to spend in the next few years? -«

i Vaener: There are contmuing activities such a§ Dr. Gartrell
has &escnbed under the program on whlch we have spend $2, 700 000
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to ‘date. What we intend to start up again is an effort to see if ‘we
can find a way to get'sulfur out of the stack gases'that would be a part
of the total program. We can supply you our best estimates, although
right at the present moment wearé assessing the current.state of tech-
nology and we won’t know what kind of projects we want:t0:propose
until we getthatdomne: » « o o oo i B
{(Theinformation requested follows:) i o0
_TVA is currently spending a'total of #bout $475,000 a year'for"
control: research,-and /is presently’ estimatipg dn-incréase in' this level
periditures to an average of about $675,000 per year over the next several years,
A considerable part-of this research effort will be directed: to the problem of
extracting SO from staek gases; and if TVA’s research uncovers procésses for
‘solving this problem which appear promising, ‘it ‘may want to ‘go into‘a crash
program which will increase the level of its'research expendituresiin:this field
substantially. - - ST HLIE MRS ST S St
My, Vivian. Next unStion. L
‘When you started this work on air pollutjon abatemerit:

T remembér from your téstimohy, didn’t you ‘obtain a 4
~information “froin others who ‘had' built’thiousands of
megawatts of power installations up to that point &+~ < - ‘
~Dr, Garrrere. Strangly enough there was very little information
available to us. ~ The initial'designs of our power stations were based
on the. best. engineering practices at the timé. But the thing that
brought the air pollution question into focus was'the size of the plants
that we were expecting to build and the size of the units.” The: eco-
nomics of power generation indicated the trend would'be toward larger
units and more units at individual sites, ~ "~ cioeo Tl e
So, it was the much greater mass'

the problem. = AT et

. Mr. Vivian.. Has the commercial power industiy doné very muélion
o gbject 1, I poen T e St L P
. Dr.Garrrerr. Notup tothattime. =~ ' "
“Mr. Viviax, Why did TVA 'go into this field? Was'it because
you are in one'of the least populous parts'of the United States? =

- Dr. GartrerL. ‘Because we had an 1déntifiable problem and fel that
we should deal with it in' the interest of.the valley. SN
" Mr. Vivian. Suppose the plant that you tried to build had worked
" successfully.. What percentage .of ‘the sales’ cost ‘of power “would

that have Tepresented?
sale of power, what f:

ustion products that posed

When you amortized that cost through the

' ver etion of the cost would that réprésent? <

. Mr., Wagwer: T Believe, Mr. Vivian, we did not ‘carry the experi-
ment to that point.” We developed the fact that it would be’a rather
expensive plant, alargeplant, . .~ .o o0 0 T

One of the problems was that it would .cool the stack gases so much
that it would perhaps create an'even greater air pollution problem be-
cause the stack gases wouldn't rise and the remainingpollutants in

them ‘would not be dispersed. as ‘effectively in the atmosphere as the
hot gases.” It was just oné '

N

it those experiments that was tried, thit

didn’t work, and we didn’t carry it to theé point of caleulating its efféct

oncosts.
M Vavian Y

{ could do it with blowers run by additional power.
If you were trying to recover sulfur, yo might‘h@ve’;dﬁné ‘it by other
means, but. I am trying to get sqmeidea of the économics of recovering
sulfur In terms of a percentage of the'sales cost of electricity. =
68-240—66—vol. 1. 28 ‘
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: MI’.~WAG§TER.‘3;I£ would be rather difficult to get a meaningful figure

because this process made a product, not sulfur, but a sulfur-containing -

product that would have to be marketed, and its: marketability and
price would depend on how widely the process was applied. If it
~ were qiiite widely used the larger quantities of material produced
would have quite an effect on its market price and upon its cost, effects.
Mr. Vivian. What T am looking for is any index-at all of how much
it would:cost, in terms of the sale price of electricity, for example in
New York, to.have the power generating plants in New York which
_are now ‘on coal, equipped with sulfur-removal equipment. I gather

the results of your experience donot tell us very much, = - - - o
Mr. Prarmires, Well, the process we were examining would have been
quiteexpensive. o ool ool T
hMr; ViviaN. I wonder, Mr. Chairman, if our stafl could inquire into -

- that, ; D - : PR A '
Mr:Dapbario, Yes. . . o ow e L e )

. Mr, Vivian.. You indicated you had burned about 23 million tons
of .coal a year in your system, with about 3 percent average sulfur
content. That’s approximately a million tons of sulfur a year going

" up thestack:; = : PR . :

- How much does a million tons of sulfur represent in terms of total
usage of sulfur peryear? = - . e
- Mr. Puirrtes. The current production of sulfur in the United States -

. is about, 8 million longtonsfFerye%i‘g:« SR e B
‘Mr. Viviax. Does the nt system. represent 2 percent of -

VA pl
the total coal-steam plant capacgt)y inthe United States?
Mr. Waener. Closerto10percent. .« -~ .o
‘“Mr, Vivian. 10 percent. That’s far more than I thought. - - .
" Mr. Waener. It is close to that. - . T
Mr. Brrr. Mr. Wagner, from what I have heard this morning, I
- believe you could come to the conclusion that we do have some tech-
- nology to eliminate some of the pollution problems but that many of
the methods are so expensive and so difficult that the technology is
not being applied as much as possible. Would y 1 th
conclusion? : NN o N oy
“Mr. Waener.. 1 think that is not quite. correct, but perhaps. Dr.-
Gartrell can answer more precisely. . S A =
~ Dr. Garrrerr. I have recently had occasion: to talk with many
people doing research on different SO. removal processes. There
have been many economic studies made and we recently had occasion
to review with the Public Health Service the latest dévelopments and
‘different processes under research. The primary purpose. of the
reviews was to try to see if enough information was available to pro-
vide design factors required for building large-scale pilot plants for
some of the more promising processes, . .-~ oo
Quite surprisingly, the technology for many processes upon which
:much; research has been. done is still deficient even for designing a
~ large-scale pilot plant. .. However, at the present time, several large-
~scale pilot plants are in various stages of design and construction
which will begin to produce soon the kindsof information needed to

.goto full-scaleplant design.. .’ T T
Mr. Berr, Th ' “}i?u\a; ‘ffect, is that. we :do have

‘to develop some new.t we are going fo

ou agree with that.
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:gpgly ourselves, develop new technology, and pay the price to get
1t done. s
Mr. WaenNER. Yes; that is correct. _ .

Mr. Viviax. Mr. Chairman, I have anotherquestion: You indicated

* that you produce fertilizer in the Muscle Shoals area. Is this fertilizer

sold competitively in the open market? e ) :

‘Mr. WaeNEr. No; not competitively, sir. The fertitizer that we
produce is all used in research and educational demonstration pro-
grams. Some of it is sold but it is sold widely across the country and
confined by contracts with the fertilizer companies and cooperatives

that distribute it to uses which are new, which need promotion accord-

ing to the views of the agricultural colleges and so on. So we do not
regard it as competitive with the fertilizer industry.

“RMr. Vivian. Does the fertilizer plant itself produce a polluting

effluent? , ; . L

Mr. Waener. Mr. Phillips is connected with the operation of that

- plant. Let me ask him to respond. L e

Mr. Priizes. It certainly does potentially, and as Mr. Wagner
has indicated, we have had quite a program going to solve the problems
that we had in the control of this effluent. . , B

Mr. Vivian. Do you feel that the effluent produced by this particular
plant is comparable with the effluent produced by other commercially
owned fertilizer plants? ; -

Mr. Prmrires. In some ways it is and in some ways it is not because
our particular type of operation there is quite experimental, and also
we have some other responsibilities related to national defense which
make our operation somewhat different. i :

Mr. Dapparto. Dr. Gartrell, in your nuclear plants, have you solved
the thermonuclear problems of waste heat that flows into the water ?

Dr. GarTrerr. There is more waste heat per kilowatt of generation
which has to be dissipated in some way, either discharged into a receiv-
ing body of water or handled by cooling towers. We consider this as

- just another design factor that enters into the design of the condensers
and. the location of the plant and the provision of adequate cooling
water supply. R L

Mr. Dapparto. Considering the water into which you can discharge
this heat, have you figured out what effect it may have on fish and
plant life? ) S

Dr. Gartrerr. We don’t anticipate any particular problem at this
location. ‘We are aware of the importance of limiting temperatures in
streams. ; 0 L T e S 5

Mr, Viviax. Suppose you generated the same amount of power by

either nuclear- or coal-fired systems. How much difference would -

it make in the temperature downstream? - e e
Dr. Garrrern. We would design the plant in both cases to meet the
same temperature control criteria. - ' ne ;
Mr. Vivian. You say you get the same waste heat for the same
amount? e , ST e
" Mr. Dappario. No; you dissipate about 50 percent of the fossil fuel
heat through the stacks as I understand. it; so you are already in a
better position with fossil fuels in this particular area. . .,
" Dr. Garrrerz. I don’t have the exact figures, but it is something in

the order of 20 percent more heat which goes to the receiving streams.



432 ' ADEQUACY OF TECHNOLOGY FOR POLLUTION ABATEMENT.

“"Mr. Vivian. For which ones?
- Dr. Gartrerr. It is more for the nuclear stations. e ,

Mr. Waener. The point is that for virtually all of our plants we
have our large reservoirs available for cooling. This nuclear plant
will be located on the Wheeler Reservoir at a point where it averages -
- a mile or more in width, the depth of the water at the plant site is
perhaps 30 feet, so that we will have no problem with heat dissipation.
‘We have one plant where there was not this volume of water available
and we are installing cooling towers there. I think Dr. Gartrell’s
. point is that' we Woulg design a plant so that the heat dissipation does
not constitute a problem. Just asan interesting—— : :

“Mr. Vivian. You'are transferring all the heat to the air somewhere
in the vicinity of the plant. = = g R i
" 'Mr. 'Waéner. That ‘s right. ' The water temperature at any sig-
nificant distance downstream from our plant is not increased much.

Mt Dapparto. - I hope that the confidence you have:in-being able
to take care of this problem is going to be evidenced by the complete -
dceeptance by the local community to the idea of putting nuclear heat
into the stream, even though you say it is not going to do any harm.

~ Mr. WaenEr. The local community—and Igwas there yesterday and
- spoke to'a group—is most enthusiastic about this plant. And, as a
matter of fact, the discharges from some of our existing plants are
helpful at times. In the wintertime the water in the lakes is quite
cold. " The fish prefer warmer temperatures than naturally occur so
they concentrate around the- discharge areas. Fishing there is -ex-
ceptionally good and'the fishermen don’t regard that as pollution, I .
assureyou. . e R ST e

'Mr. Dapparro. So, you satisfy the fish population. oo
"~ Mr. Waener. We have, in many instances. - As I say, if the dis-
sipation of heat into the stream would bea problem as it will be with
the coming unit at our Paradise plant, we would build cooling towers.
" Mr. Dappario. We have a whole series of questions that we would
like to send to you, but T would like to ask Dr. Gartrell a question
concérning the connection between meteorology and the emission
process in your stacks. You touched on the necessity of improving
this'technique. How successful have you been in solving the emission
problem with present weather information available to you? How
would you theorize that such an improved weather reading technique
couldhelp in an area such asLos Angeles? =~~~ = "0

- Dr. GarrrerL: Well, of course, in studying any air pollution prob-
lem, meteorology is a basic source of information that you have to
go to, and for large pdw’erﬂlants -you deal principally with what is
referred to‘as micrometeorology, that is, meteorology inthe immediate
%Jlant area as it affects normal dispersion processes. So, we estab-
ished at each of our powér stations a meteorological station with a
tower instrumented to provide continuous records of wind velocity and
direction, temperature, et cetera.  We routinely analyze collected data
along with our SO, monitoring data to determine the meteorological
régimes under which sighificant ground level concentrations of: 30,
occtir, * The fixed station ‘monitoring is supplemented. with mobile
1 34, $peci icopter: and - auto-

sampling. We have ially instrumented helicc :
mobile for this purpose; se for any spécial nieteorologieal modelithat
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we are interested in we are able to carry intensive sampling. It
-usually turns out that for a-particular plaznt there is one meteorological
model that gives the highest concentration. That’s the one that we give
the major emphasis in calculating what the maximum concentration is
likely to be for the plant and for other plants of similar design and
operating conditions. 'With regard to use of the dispersion equa-
tions, the higher the stack, the more data you have to have on wind
and temperature conditions aloft. The wind and temperature con-
ditions determine how high the hot gases will rise above the stacks,
which is'a factor of great importance in dispersion. We have just
“completed specialized studies on plume rise itself. In summary, basic
formulas have long been available that theoretically describe the dis-
persion process quite well for various conditions, but they contain—as
most formulas do—some coefficients that have to be determined with
experimental data.” Much of our work hasbeen in the realm of taking
the theoretical formulas and actually measuring the dispersion that
occurs in the atmosphere to develop coefficients required in dispersion
computations. o o e et p
Mr. Dappario. As you deveolped your methodology in this instanee
have you come to the point where you have become confident in-its
use? : ' : : E
Dr. Garrrers. Yes. We have great confidence in our computations
of what the maximum concentrations are likely to be, but we still
haven’t figured out a way to compute the frequency with which these
various concentrations will occur. ‘ L e
Mr. Dappbarto. How do the private producers feel about this? Do
they come to you to ask your advise? Are they working with this
same process? e ' ‘ o
Dr. Garrrour. Within the past 3 or 4 years we have seen a great
interest on the part of the private power com anies in doing similar
studies of the kind that we are doing. We have made available to
them the results of our dispersion and plume rise and other studies.
If they are contemplating building a plant of comparable size to one
of ours, we have actual data on plume rise and dispersion which the;
can use. I think, in general, they are a pma;ehinf'the' thing in- mu(zﬁ
"the same way that we are. Certainly there isa ree exchange of in-
formation and they know about our dispersion studies and we know
what they are doing. All of our dispersion work has been carried out
in close collaboration with meteorological groups in other organizations
engaged in dispersion studies. The Public Health Service Air Pollu-
tion Division has a meteorology research group at the Robert A. Taft
Sanitary Engineering Center. Our full-scale dispersion and plume-
rise studies are actually cooperative research projects in which that
staff participates also. C .
We feel like we have developed a great body of information that
is extremely useful to others as well to ourselves. It is made generally
“available to any who want to avail themselves of the technology that
“we have. SURIE PRROTIN S
Mr. Dabpario. In talking to people about this as a possible solution
to the problem in certain areas of the country, the idea comes up that
we can contemplate stacks of much greater height than the ones you
have at TVA. Do you have any information ‘a,%out this?
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 Dr. Garrrerr. No, I really don’t.  I'm familiar with some figures.
As a matter of possible interest to the committee, when our first con-
‘sultant meteorologist came in and we told him about the size of the
‘plant that we were talking about building he ran through some esti-
mates of how high the stacks should be and gave us some 1,200, 1,500,
1,600 feet heights. As my previous comments have indicated, satis-
~ factory dispersion has been achieved with stacks much lower than these
values. Certainly we aren’t in a position now to extrapolate beyond
-where we are to any great extent. : ‘

. 'We are just now getting a body of experience with 600-foot stacks
and we will soon have some on 800-foot stacks. But, we are seeing
_ that the dispersion patterns are somewhat different for the higher -
‘stacks. The maximum concentrations occur under meteorological con-
_ditions that are different than for lower stacks. So, 200 feet at a time
'is about as far as we feel we should go under our conditions.
Mr. Brrr. Mr. Chairman, that is about 300 feet higher than the
“Washington Monument. S ‘ Sl
Mr. Waener. I would just like to add to what Dr. Gartrell has
‘said. 'We have felt that we had a responsibility to keep the air clean,
“and he and his people used as indicators of air quality some-of the
most sensitive plants that we could find in the area. We set for our-
- selves the goal of being sure that we don’t even harm those, and they

. are much'more sensitive than human beings. - I think in the long run

-“the answer to pollution problems should be to try to find ways to do
“something with our wastes other than push them into-the air or flow
“them into our streams. ‘
‘. Mr. Dapparro. Since the TV A is a Government operation, shouldn’t
‘this be the area of an extensive and intensive effort? .
* Mr. Waexer. Yes, sir; I thinkso.. =~ .. -
Mr. Davparro. We must recognize that the cost for certain of the
‘private utilities is great. If we can develop means'to accomplish this
- end objective in an efficient manner from a cost standpoint, then we
“could make thisinformation available to industry.:
"~ Our goal should be the ultimate removal of all harmful pollution
‘rather than the lessening of its effects in certain scattered areas.
- Mr. Waaxer. I agree with that. I think that is consistent with
TVA’s responsibility—serving as a pilot plant or testing ground for
“neéw ideas.” It is important in this instance because as I indicated
“earlier, what happens to air, the quality of the air and the quality
“of the water in any area has a tremendous effect on that area’s ca-
pacity for growth and development, and for sustaining the kind of
pleasant life that' I believe it was Dr. Spilhaus who'said we ought
to look for; and because of our responsibility for resource development
we are interested in this problem of pollution, and T agree with you,
" Mr. Chairman. SRR e ' S
Mr. Dapbarto. When you consider the total capital investment of
« TVA, the extra expenditures for these purposes would be extremely
small, wouldn’t they ? ; - AR
Mr. Waener. They would be small in relation to the total invest-
~ ment, but I think it is even more significant that the possible successful
~'solution is so important to the Nation as a whole that somebody ought -
to be working pretty hard atit. - P T
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‘Mi: Dappario. Thank you, gentlemen. ‘We appreciate your coming
and we will be sending you further questions. «

(Additional questions and answers for the record may be found
inwvel. IL. = . . S e L L

Mr. Waexer, Thank you very much. We will be glad to assist you
in any way ‘that we can. S e e i
" "Mr.: Dapparto. Fine. "

(The complete prepared étatemeht, of Dr. F. E. Gartrell ;fdlldv?é.:)

PREPARED STATEMENT OF Dr. I, B. GARTRELL, ASSISTANT DIRECTOR, DIVISION OF
' HEALTH AND SAFETY, TENNESSEE VALLEY AUTHORITY :

. TVA appreciates the opportunity to participate in 'the hearings of this Sub-
committes since we  haye 4. great -interest in’the subject under study—*The "~
‘Adequacy of Technology for Pollution Abatement.” . TVA-has long been actively :
concerned with :the control of air and water pollution and in recent years has
joined the U. §. Public Health Service in a regearch and demonstration project :
for treatment and. disposal of municipal solid wastes and sewage ‘sludge. Onr
- statement, however; on the.basis of discussion with the:Subcominittee staft,
- will: be limited to TVA .interests-and experience in air pollution control—more
specifically, control of air pollution from large coal-fired power-pliants..
~ Prior to construction of our Johnsonville Plant in 1949-1953, the only thermal
power plants in the TVA system were relatively small plants which- did not
present -any- special air pollution:problems. However, during the past fiftesn
years TVA has added 53 coal-fired steam-electric generating units to its power
production facilities, ranging in size from 125 megawatts to: 950 megawatts.
These . unity are :located in nine plants  with total rated plant _eapacities
which run from: 823 megawatts to 1,978 megawatts.. Plant and unit data are
‘presented in Table 1. ) . i R

" TaprE 1'.;—Ma,jbr~"TVA stoamplants »

: Rated capacity
P, First unit : : .
Name' - -~ ‘{40 operation. " Unit 1 : E Height of
L S ‘or scheduled | - mumbers | Per unit Total plant [ stacks (feet)
o . e . (megawatts) | (megawatts)
BulkRun ~1966 1 . 950.0 - . 980 ¢ 800
Paradise ... ol ... 1 g3 ot T 7040 1,408 600
Gallatin " d Ao 19860 0 tp T 12 300:0 Con 01,258 2.500
. 3-4 . ; e <8500
Colbert. 1955.. - S 1~2 . . : 300 -,
., . . : 5
John'Sevier. . ci.olol RRENRRIISSS CERARE 11).; SRR IR |
Kingston . . IO RS 1" G R S
e § LR . W : 597 -
SNAWNEO.. - o omZmmelcrammesannns 1053 1
K : : o 2-7
S : :
. : c ) 9
e : - B ’ . P 10 1
Vidows CreeK. oo wcumimennnoae A2 . b '1‘3
S . ; 4
5-6
: : ; " : B 8
Tohnsonville._ itiiloiemo-iuw Cmck| i 1981 1-4
. . SERT SR P B o (L
‘Watts:Bar.......- 1942 T A

"1 Unit 3 under construetion, 1,156‘niegawatts.

' "21 stack serves 2-uhits. : T ) : L 5

" Nore.~Inaddition'to the above-named steamnplants, TV A operatesunderlease arrangement the Thomas:
“H.’Allen plant (three 330-megawatt units with ‘three 400-foot stacks) at'Memphis, Tenn’._ S 2
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T addition of’ 1 150 megawatts now bemg mstalled’ at the 2-unit Pa,radlse
Plant will increase total capacity of, ;that"plant to 2,558 megawabts, making it
one. of the largest- plan.ts in the world, A power plants burn about 23 million -
tons' of ‘eoal armually. Sdlfur in. the “ranges from slightly: less' than 1%

. to more than 5% by Weaght and averages approximwbely 3% Ash contecnt varies
between 5% and 15%; .+ :

As planning for our first major thermal plant at Johnsonville advanced in the

. early '50s, TVA recognized that stack emissions from a plant of the ultimate size
¢0ntemp1ated at the. site would present a potential air pollution problem. - Col-
leckors were dvailable that: would provide desiréd rémoval 'of fly-ash from stack

© gases; hence coritrol of particulate emissions did not appear to -offer any special

“problems.” - However, this was not the éase with Sulfur dioxide (80z). -Because

of the manyiuncertainties:at that time-in assessing the potential problem in

¢ . the 80, emissions and in planning control measures, TVA in 1951 initiated a
<. "broad-séope’ air pollution, study” ‘progriin; - The ‘Ghjsctives of' the program were

Yo reich a better: understanding of the problem and to develop practicable steps

*- which" might. be taken if special ‘Control: heasures were indicated. From 1952
through fiscal year 1966 , TVA has expended approxxmately $2 700 000 on thermal

power' plant air polluti(m ‘control studies,

‘Principal’ élements of the study program are (1) monitorring of 80: concen-
trations in- the vwindty of each”plant; (2) collection and analysis of on-site
meteorological ‘data; (3) biological studies to determine -effects of ‘plant emis-
sions ‘on vegetdtion, in special’ éxperimental ‘gardens and ‘in surrounding areas,
(4) fall-séale studiss of stack ~ gas dispersion, (5) investigations of possible
means for reducing. emissmns through moduﬁcatlon of plant operations during

: periods when* meteorologlcal ‘donditions are uhfivorable for  dispersion; and
(6) tesearch on ‘Pprocesses for rémoval of 80, fromi stack gases, -

Beginning with the ‘Johnsonville Plarit] pite- and post-operational ‘air polla-
tion studies hiave heen conducted at each plant. Experience has been used ih
p}anning air pollution control at stucceeding plants -and for additions to existing
plants. .

- PRE-OP’ERATIONAL STUDIES

Pre-opeérational studies -are conducted to establish baseline information for
comparison with ‘data to be obtained after the plant is put into operation and
for useiin plannihg post-operational studies.. The pre-operational phase covers
4/ period:of about two years before plant operatiot.. <During thig period, on-site
meteorological ‘data’ are collected to supplement regional meteorological data
available from U.8. Weather Bureau records; biological surveys are conducted
to obtain information ‘on agriculture and forestry in the area; and, as local
conditions indicate, dustfall and other air pollution data are collected. The
‘biological surveys include sampling and chemical analysis of seleeted specles of
veg'etatmn : )

POST—OPERATIONAL STUDIES AND 'SURVEILLANCE

Post-operational studies mclude air pollu*mon monitonng in the vicinity of the
plant ; analysis of data on plant generation and stack emission; analyses of
meteorological data and.corrélation with monitormg data ; biological surveys,
" and speeial dispersion studies. ¢

. "For S0 monitoring, we have relied principally upon continuouq 80: analyzer-

‘Fecorders. (Thomas autometer) ‘to provide the desired data: The number of
80, recorders used at 1nd1vidual planty has. varied from 1 to 11, depending on - *

size of plant, topography, and other factors, wLimited tise has been made ‘of the
so-called-sulfur candle or lead peroxide method. Extensive use has been made.

of ‘mobile: sampling equipment utilizing specially instrumental automobile and

helicopter.  Standard dustfall ‘measurements have been made.in the vieinity of
the plants by use of dustfall jars, ‘High volume air samplers have been used
for measuring suspended particulates.

- v In planning the biological phases of the studies, TVA drew heavily on.the
vast amount of information available from consultants and from the technical
literature on the effects-of S0, emissions from smelters on vegetation. By
means of special studies-using field exposures of specially prepared experimental

_gardens,, and stidies using controlled exposure of-plants to stack gases as well as
to diluted pure 80, relative tolerances of mative species:of vegetation were de-
termined, Species identiﬁed as sensitive - which occur genemlly in the area
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were. gelected as indicator plants. Information thus developed was used by the
‘biologists in periodie surveys and special studies of ‘the efféet:6f plant emissions
oh végetation. Surveys weré suppleménted by chémical analyses of foliage to
meagure any elevation of sulfate which might have occurred. St
Soon after our dispersion’studies were initiated at the Johnsonville Plant; it
became apparent that conventional sampling methods would. not be practicable,
primarily because of limitations of mobility. To avercome ‘thig Himitation, TVA
developed a technique for use of a helicopter for easuring SO, concentrations,
both aloft and near ground elevation. The technique was subsequently refined
to permit accurate measurements of plume rise above the top of the stacks and of
plume SO, concentrations and geometry at various distances from the plant,
The technique was used in the recently completed TVA’Public Health Service
cooperative research project which included a full-scale study of ‘dispersion of
power plant gases. . ‘ ’ o S )
Since the TVA plants generally are located in areas remote from other sources
of 80,, our findings from our air polution studies should:be representative of the
stack gas distribution pattern for modern coal-fired power plants. - In view of
this, a brief review of air pollution experience at TVA power plants ag docu-
mented by extensive monitoring experience may be ‘of special interest, -

STACK PERFORMANCE

Data obtained from routine monitoring and from, full-seale dispersion studies
have been utilized in estimalting stack hieight reéquirements for TVA power ‘plants,.
Post-operational monitoring data for each plant have been used to check stack
performance and indicated adjustments have been made in stack height calcu-
lations for new plants. Until the reeent completion. of our fullsgcale dispersion’
study, principal reliance in stack height calculations was upon formulas ‘derived:
empirically from monitoring data.: e B R e

Dispersion coefficients détermined by the TVA full-sealé:dispersion studies and.
plume rise dafta dereived from extensive fleld measurements have:improyved our:
ability to estimate stack performance for large thermal power stations. . ' i

Hstimated maximum ground level concentration of 80; a8’ computed by jros
cedures. presently used: is not dn absolute maxinmum; but:vather- a value which
TVA experience indicaltes will notbe equaléd or exceeded at any one point in
the vicinity of the plant (assuming no other SO; sources) more than 0.01 percent
of the time—that is, approximately two' 30-minute periods a year. - ‘When ex-
ceeded; it would not be by. more than 25 to 30 percent. @ oo

Planning for air pollution control at the Johnsonville Plant included com-.
puting stack performance by procedures commonly used-atthe time. Hxperience
-after the plant was put inlto operation was much more favorable than was pre-
dicted ‘on the basis of the ‘earlier computations. Ewven with improvements sub-
sequently made in methods for computing stack:performance; as unit-sizes and
stack héights have increaséd, experience has cotitinued to be more favorable than:
predictions based on calculations, though the margin of @ifferencenow: is much
less than it used to be.’ o S : g F :

‘OOMPARISON—GROUND LEVEL, CONCENTRATIONS OF STACK 'GASES FROM 'SMALL OLD
PLANTS AND LARGE NEW PLANTS. - g -

A comparison of ground level concentrations of stack gases from-the Johnson-
ville Plant with those from Paradise, one of the newer large plants, provides an
interesting measure of the progress that has been mdde in control of air pollu-
tion from power plants by dispersion from high stacks. The original Johnson-
ville Plant was constructed during the period” 1949-1958 and. consisted of- six
112 5-mw units with 170-foot stacks. SO, monitoritigwas initiated in 1951 when
the first units were placed in opérafion. To overcome downwash due to build-
ing turbulence and to improve dispersion, the stacky were. subsequently Taised
to 270 feet. Continuous momnitoring for SO, way conducted at locations in the
vicinity of the plant where maximum concentrations ‘were expected to occur'
‘From analyses of SO, records beforé’the stacks were raised, the maximum: 80-
minute average concentration of 80, was 8.8 ppin.’ 'After the stacks were raised,
it was only 0.6 ppm. : A :

The Paradise Plant with two 704-mw units was placed in commercial operation
in 1968, This plant has two 600-foot stacks. Despite the fact that average daily
80, emission is double that of the original Johngonville Plant, the maxiinum 30-
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ration of SOy recorded thus far by the S-autometer-net-, =~
. Platit-has been 0.4 ppm. . In terms of comparisen, this,” =
represenits- at. least ‘a-threefold improvement: over the. Johnsonville Plant,. even
after the stacks at that plant had been raised from 170 to 270 feet. A comparison

such as this emphagigés the importance of utilizing the best available and most
current information: in evaluating air ‘pollution potential and in planning air

minute average col
work: around: the

pollution: controlfor-large modern power plants,
... FREQUENCY DiSmmUTION OF §0; CONCENTRATIONS

'the maximum ground level concentration of 80, that
ity of a large power plant is essential to assessment .
: U 3], an almost equally important factor is'the frequency:
of occurrence of various ground level concentrations of 80, in'the area,  Satis-
factory methods for calculating frequencies'from operational and meteorological:
data have not yet heen devised. - However, from analysis of the TVA §0; moni-.
toring data, a certain:pattern of frequency distribution has been observed which '
affords a means for arriving at reasonably good ‘approximations. This has
provided a means in cases of limited operational® experience for estimating
" situations beyond the range of actual: data, for comparing air pollution’ experi-
ence at different power plants, and for relating power plant air pollution potential
to air quality standards employing frequéncy criteria. It has also been useful
in showing the difference heétween pollution. patterns of power plants and thoge
of urban areas with multiple sourcés of pollution emitted at or near ground level..
‘The frequency of SOz registration at a fixed point in, the vicinity of a remote
power station ig'strikingly different from that of a single peint in an urhan area
with ‘multiple sources of S0, emitted- at or near ground level. The frequency.
distribution of 80; coneentrationy: measured by a recording instrument at a
- potnt-where ‘maximum: concentrations occurred:in the. vicinity.of one of our
modern plants with 500’ stacks: was compared with similar data obtained from’
an air pollution study: by the ‘Publi¢ Health Service in Nashville, Tennessee,
. For the period of record-at the power ‘plant,” approximately 19 months, the
highiest concentration recorded was 0.6 ppm for three 30-minute periods. SO-
concentrations were 0.2 ppim .or above for only eighty-four 30-minute periods, or
approximately 0.40 percent of the time.. While the maximum SO, concentration.
~recorded in the Nashville study was only approximately 0.3, ppm; . SO: concen-
trations were 0.2 ppm or above slightly over 14.1 percent of the time. . Estimated
‘total SO: emissions'in the urban area were approximately half the total emissions
of the power plant, e AT T e e
- The’ higher concentrations of pollution in-urban areas tend to.occur during:
periods of low wind speed and temperature inversion. In contrast, higher levels
from large power plants tend. to occur during moderate to high wind and neutral,
stability eonditions. ~Since none of the TVA plants is located in a.large urban
ares, TVA data do not provide a direct-quantitative fneasure of the contribution
of a large power plant fo an urban pollution problem. However,-analysis of
~ data from a recording instrument located in a small town near one of the large
TVA power plants showed that SO in detectable amounts was present 14 percent
of ‘the-time, but for over 70 percent- of the time that SO. was present, wind:
direction was such that-Stack ‘emissions from the- plant could not-have been
carried -to the instrument in town. All the readings, without regard to wind

- direction, were quite low. -

‘While determinations;
can be expected in the
of: itg air pollution po

~ POLLUTION - POTENTIAL OF ‘POWER PLANTS UNDER: AIR STAGNATION CONDITIONS

- 'Air -pollution control: plans:developed for the. Kingston  Steam . Plant, until
recently the largest phint in:the TVA system,; gave special:attention to.a poten-
tial problem likely to be asgociated with periods of atmospheric:stagnation. . The.
plant is located in the. floor of -an Appalachian valley. . The local topography is

" charaeterized by parallel ridgés rising from 400 to. 1,000 feet:above the valley:
-~ floor. . In 1954-arrangements were made:for special forecasts for this area by
the Knoxville station-of the U.8. Weathér:Bureau during fall when air stagnation .
conditions are most likely to oceur. Since 1960, special national forecasts of- air
pollution potential by the U.8. Weathér Bureau Research Station at the Robert
A. Taft Sanjtary Engineering Center, Public Health Service; have been -available
to supplement local forecasts. When forecasts-are.for:conditlony that might:
. result in’ buildup of pollution levels in the vicinity of the:plant; control-plans
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provide .for a switch to low-sulfur coal until the alert period is ended. Also,
-during such periods supplementary air monitoring activities are conducted.
‘While "a number of alert periods havé occurred since this procedure was
initiated, at no timeé has significant buildup of “pollution occured. :
Tt appears that for air-pollution potential Toreeasts, power plants should be
“viewed. as a special ease for which the meteorological critetia normally used
“ may not be'applicable. For example, general-air stagnation conditions prevailed
in the Kingston Plant area for a 8-day period in ‘the fall of 1964. - TVA was
alerted by the U.S. Weather Bureau at the beginning of the period and pre-
cautionary air pollution control measures were initiated. 80: autometers were
checked at regular intervals, Special helicopter snd mobile sample were con-
ducted «during the 3-day period. However, as it turned out frequency and
coneentrations of SO, recorded at ground level were no higher than during normal
atmospheric conditions. Absence of SO. buildup was attributed to penetration
of the low-level iniversion by the hot stack gases and transport of the plume from
the area by light, persistent winds. Under such conditions air pollution does
build up in urban areas, as is evidencedl by the abnormally high pollution levels
which developed in large urban areas during-a long period of air stagnation over
much of the Eastern United States in November and Deécember 1962 )

" OPERATIONAL CONTROLS.

The limited special use of low-sulfur coal at the Kingston Plant is the only
operational control that TVA has used:-so far for air pollution-control at its -
plants. ‘However, there are a number of other potentially useful operational
controls which might be used singly or in combination: to reduce emissions,
enhance dispersion, or both, during periods when ground level -concentrations
of stack emissions might be expected to exceed desired control levels.  Among
these are load reduction, chemical removal of $0. by limestone injection, and
raising -the temperature of stack gases to increase plume rise: -In addition to-
the obvious:operitional problems. and costs involved -in-application of measures -
such as these, there ig the problem -of forecasting air pollution potential far
enough in advance to permit effective application of the controls and accurately
enough to limit their use so far as possible to periods when they actually are

. needed. Intensive dispersion studies at the Paradise Plant ‘are expected to lead
to better use of meteorological and operational data in  predicting significant
ground concentrations. In addition, the studies a¥e expected to result in further
improvement in formulas for dispersion of emissions from large power plants
with high stacks.

RESEARCH ON REMOVAL OF $0: FROM POWER PLAN T STACK GASES

Early in its air pollution studies TVA directed attention to possible processes
for removal of SO. from power plant stack gases, TVA’s interest in develop-
ment of a practical process was twofold: for use, if needed, as.an air pollution
measure, and also as a_ possible source of sulfur for fertilizer production and-,

_ -other purposes. -

In 1953 TVA initiated research and- pilot plant work toward this end at -its
fertilizer development laboratories. The work consisted of the  following:
(1) an extensive review of the literature and other available information on

“the reecovery of sulfur dioxide, (2) pilot-plant development of an ammonia-
- serubbing process for removal of sulfur dioxide from the stack gases, (3) tests
of methods for recovering sulfuric acid, ammonium sulfate, and elemental
sulfur from the scrubber solution, (4) preparation of investment and operating
cost estimates for the process, and (5) small-scale research studies and ex-
giore}gory pilot plant tests of several alternate methods for removal of sulfur:

oxide. ) .

“Among the alternate methods of SO: removal which we studied were (1)
absorption by activated carbon, (2) absorption by a slurry of steam plant ash,
(3) vapor phase reaction with ammonia, (4) scrubbing with a suspension -of
limestone, (5) catalytic oxidation to yield sulfuric acid, (6) catalytic oxidation
in the presence of ammonia to yield ammonium- sulfate,- (7) absorption and
oxidation by a slurry of regenerated manganese oxide, with further processing
to yield sulfuric acid, (8) absorption by a slurry of rock phosphate to render
the phosphate soluble, and (9) injection of pulverized limestone into the exhaust
gases. .
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Research on 80 removal was suspended in 1956 when it was concluded ‘that
it 'was highly improbable that a practical process could be developed :in any .
-reasonable period of time that-n compete. successfully with other sources .
. of sulfur. Also, other studies strongly indieated, and experience has confirmed, .

‘that satisfactery control for projected additions to the system could be achieved
by dispersion from high stacks. o

The world sulfur outlook has changed greatly since that time. Today, there
"is. such a sulfur shortagé that newcomers to the fertilizer field (which uses
50 percent of  all sulfur consumed in the United States) find it impossible to
contract for an adeguate supply of sulfur.. The price of sulfur is increasing
‘rapidly and reserves.of elemental sulfur which can be recovered at low cost
are decreasing. Further, during the past few years, increased aftention, both
nationally and internationally, has been directed to reduction in 80, emissions
from - all sources; including large thermal power stations. For these reasons;
TVA has renewed its interest in'research on processes for removal of §0, from ..
power plant stack:gases, . We have collaborated with the Public Health Service. -
in exploring possibilities for large scale pilot plant testing in TVA. power plants
of gsome of the more promising processes in advanced' stages of development.
We are planning to resume regearch in this field, We are making an extensive
survey of current research on SO. removal processes. Results of the survey
will be used as a guide in the selection and planning of investigations to be
included in the research program.

‘Some progress is being made and with the worldwide research effort currently
being " directed to the problem, practical processes for removal of S0, from
fossil-fuel-fited power plant .stack gases and economic recovery of sulfur-for
useful purposes probably will be developed. However, at present we know of -
no- generally applicable process that has been sufficiently proved to be relied
uponas a primary methed of: -80; air:pollution  control from a large ‘power
plant. ‘Thus, at'least-for thé next few years, 80, air pollution control for new .~
fossil-fuel power plants and additions to existing plants where low sulfur fuels -

are not reasonably available, will have to be planned with prineipal reliance =

upon dispersion from high'stacks, with possible supplementary éontrol:
.+ SUMMARY ' o

We have attempted in this statement to review TVA experience in the meas-
urement and control of air pollution from large coal fired power plants, ~ Progress
that has been made in technology for evaluating the potential magnitude of the
problem and the demonstrated effectiveness of high stacks for control-of air. .
pollution from TVA thermsal power ‘plants have been .described. We hope that
this résumé will be useful to the Subcommittee in its assessment of the tech-
‘nology for control of -air pollution from large fossil-fuel-fired power plants.

This committee will adjourn until Wednesday next at: 10 o’clock.
- (Whereupon, at 12:45 p.m., the subcommittee adjourned until 10
a:m, Wednesday, August 17, 1966.) : e




" THE ADEQUACY OF TECHNOLOGY FOR POLLUTION
' : : ABATEMENT f

WEDNESDAY, AUGUST 17, 1966 .

Housk oF REPRESENTATIVES,
COMMITTEE ON SCIENCE AND ASTRONAUTICS,
SUBCOMMITTEE ON SCIENCE, RESEARCH, AND DEVELOPMENT,
Washington, D.C.

The committee met, pursuant to adjournment, at 10:17 a.m. in room
9325, Rayburn House Office Buildnnl-%, Hon. Emilio Q. Daddario
(chairman of the subcommittee) presiding. : T

Mr. Dappagzo. This meeting will come to order. s

Our witness today is Dr. Abel Wolman, professor emeritus, the
Johns Hopkins University. - L

Will you come forward, please, Dr. Wolman ¢ :

Dr. Wolman has been of invaluable assistance to this committee
since it. began its work on this subject of the adequacy of technology
for pollution abatement.

We have consulted with him and so has our Research. Management
Advisory Panel. We have purposely kept Dr. Wolman wuntil the

. last day of our hearings so that we might get the benefit of the work

he has done during the hearings and so that we might get some inter-
. pretation from him of the testimony and. projects which have been
* proposed here. . ' o
o are pleased to have you here, Dr. Wolman.
Dr. WoLman. Yes, sir.

Mr. Dappario. I noticed that during the course of the hearings you
were in attendance on several occasions and I appreciate your interest.

STATEMENT OF DR. ABEL WOLMAN, PROFESSOR EMERITUS, THE
JOHNS HOPKINS UNIVERSITY

Dr. Woramax. Yes. For the benefit of the committee, Mr. Chair-
man, I have listened to perhaps a third of the testimony and by this
morning have read all of it, in fact have read those portions that I
had listened to. , : ;

T am Abel Wolman, for the record, of Baltimore, Md.

It ocourred to me that it might be useful to the committee if I
prefaced my summary by a few recordings of past experience in order
to indicate to the committee the background which I bring to bear on
the conclusions which come out of the hearings:. - - R

Although I hesitate to.comment on this fact, it has been about:50-
some years since I served.on the first pollution survey. This was in
1913, and strang ly- enjouigh: it "was on the- Potomac River, a survey

' 441
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made at that time by the U.S. Public Health Service. I was a minor
laboratory and. field worker on that survey. )

DOMI'. ConasrLE. Have you noticed much improvement since then,

ctor L SR

. Dr. Worman. Well, I do want to comment later on, Mr. Conable, on .
very serious evolutions: since that time, because as you know there
bave been a number of surveys since that time, on some of which I
have, again, served during the period of years, and Ferh’a,ps for the
rest of my life I may continue to review it periodically.

For a period of about 17 years I was chief engineer of the State
Board of Health in Maryland." At one time for about 7 years I was
Chairman of the National Board of Water Resources, which some of -
you may recall in President Roosevelt’s period was responsible for most.
of the Federal water developments in the United States, in‘lrmgag;on, ;
'3.11;d stream pollution abatement, in power and flood' control and‘#he -
like. - ‘ : - s

Thereafter, T was chairman of the Maryland State Planning Com-
mission, chairman. for-about 10 years of the Maryland State Water
Resources Commission. I have had the good fortune to act as con-
sultant to the Atomic Energy Commission, the Public. Health Service,
© the Corps of Engineers—well, virtually almost every Federal agency

that has some concern with water resources and in general pollution
abatement. s o

I have been and still am consultant to the city of Baltimore, to the
Detroit metropolitan: area, Seattle, Portland; Oreg., Richmond, the -
. State of New Jersey, the State of Pennsylvania, New York City, for
several decades, the Washington metropolitan area, and a series of
-those. o ST O

In addition, I have been in consultation with many foreign countries,
" on similar sets of problems. S S R

I list these not in order to burden you with them but simply to
illustrate that a considerable part of my own life has been spent in
connection with the materials and_the subjects with which you have
been dea,lin%&luring_ the past several weeks. s
: I intend, Mr. Chairman, to divide my comments into two main cate-
- gories. - One is to'list for you to the best of my knowledge what ap: -

peared to me to be a series of areas of agreement which come out of
-the hearings. These are some five or six in nature. ‘They establishi a
setting for the second part of my comments, which will deal with what
- I call the areas for future exploration. :

In the areas of agreement, let me list them very briefly without a
" tremendous-amount of ‘comment. .- . o o

No. 1. I think it is generally agreed by almost all the witnesses that
the public wants clean water, clean air, and clean land. v
~ No. 2 stems from that, fact, that when we go to policy and practice,
however, we must proceed to translate these absolutes into quantitative -
~goals or objectives, most of which, of course, become relative in nature.

hey are a natural result in any society where you already have a guide
and a precept, but then: the problem bécomes one.of how does one trans-
- late those into policy and getion. = - C
No. 8. The guiding grinciplesf for these objectives covered a very
- broad spectrum from these who felt that all discharges. into water,
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into’air,-and into land, should be zero in extent. In the opposite ex-
treme, suggested by several of the witnesses, these discharges must be
“the result of wise and logical management of the water, air,and land.
~ In other words, one must use these resources, but with wisdom .and
- with safety. S ' e e
The evolution which will result I am quite sure, as to which of these.
- extremes will prevail, will probably be somewhere in between. 1t will -
‘be the result of negotiations throughout the United States on all of:
the governmental levels. . Out of these continuing delibérations will
“come, as has always come, a series of compromises related to money,
“to functional uses, related to natural resources-as they may prevail.
~The No. 4 area of agreement, and this I'want to stress because it
does concern a great many Members of Congress in yarious capacities:
It is quite clear that technology to accomplish many of the objectives,
‘no matter how defined, is available. In other words, the testimony
is quite clear that one does not have to stop. tomorrow morning and
wait for research and development on all fronts. A technology is
now available which could be put into play in a series of declining
" priority. I put the declining priority somewhat in this order. .
There is a great deal'of technology available which can be continued
to be used on the municipal waste level, in discharges into water. It
is true that we would continue to search for cheaper, more rapid
methods of municipal waste treatment, but one need not delay a great
many improvements throughout the United States which can rest on
‘present technology. ‘This technology, incidentally, has had a long evo-
Tution which rested on a ver{ysensible set of precepts. The engineers
in this field have used natural purification procédures in most artificial
treatment plants which halppen to be far the cheapest ones we have and
which do the job quite well. ST R
When one speaks of extending the degres of treatment of munici-
pal wastes I think we have both the time and the opportunity to ex- -
plore that in far greater detail. It is not obvious that tertiary treat- -
‘ment of municipal waste is going to be universally necessary or ap-
_plicable, but if 1t becomes so 1t is possible to develop it while we con-
tinue current activity. - . o -
""In second priority, in a declining direction, we know how to do a
great many things in the cleaning of air, such. as, the removal of par-
‘ticulate matter, the removal of certain other ‘kinds. of -objectionable
materialsin the air with present téchnology. ‘As will appear Jater,
however, there are significant. aspects”of discharges into the air on
-~ which research and technology are seriously lacking. - . TR
In still further declining priority we have a vast area of industrial -
wastes in which solutions are not too obvious or in which solutions
are too expensive or in which there is a slow rate of correction.
In other words, in summary with respect tothe technology of today,
“much can be done with what we alread know. The rate of ‘correc- .
tion Tests upon the selection of the goal, the purposes for which we
“want to do it, and it rests, of course, upon dollars, as well as available
manpower, although 1 do not stress this latter fo0 heavily. I think
manpower appears as necessity demands. Theé rate depends also, of
“dotirse, on the-development, o: - institutional® structure, largely-of re-
" gional nature or of river basin areas. .« Lo oo R
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‘Now let ‘me come to No. 5. A number. of significant correctives,
however, do wait upon increased knowledge and these will require
strenuious research and development on a, variety of fronts, in a com-
bination of governmental and private fronts. They will not be re- .
solved to my own mind from the testimony by one or the other;, but by .
both. “These do cover, as you will see in a moment, areas of expl,oration
of great significance and should be undertaken as promptly as possible.
 No. 6, in"the areas of agreement: These hearings essentially are
directed to shed light on a simple basic equation which someone has

_phrased, that if sociéty spends on a program “X” or a series of proj-

_ects which I call “X” a number of “Z” dollars, will it accomplish the

‘purposes of our objeetive “Y.” . oo : - ‘

ow,-let me go to the areas for exploration.  These are not given
in any order-of prioritly, All'of them lend themselves:to available .
time for exploration. ' In other words, they cannot be resolved on a
crisis basis. And may I add that there is time to do research and

‘development in these areas for exploration: - And I list them as I say

not in order of any priority. o ,

No. 1 is the behavior of estuaries. That could be on the Delaware,
on San Francisco Bay, on the estuary of the Potomac River. The
reason many witnesses listed this is that it turns out that our under-

“standing’ of the biological behavior of estuaries, which will and do

now receive the wastes from great metropolitan areas, is not very well

. undetrstood.. - e . R Co

May I illustrate this by reference-to one of the few examples which
has ‘already - been: accomplished over the last several years; namely,
the study of the Delaware River estuary, costing somewhere between
$1 and $2 million. This study was reported upon to the Delaware

River Commission about 2 weeks ago. It is the first example that

I know of where systems analysis; the use of mathematical models,

highly computerized observations, were made over several years in

- order to determine what effect. various policy decisions would have on

- the behavior and quality of the estuary. In oversimplification, it at-
tempts to answer; and: I think does answer very well, what happens
if you decide that the estuary should have three parts per million of
oxygen instead of four parts per million, or five instead of four parts

- per milliony that is; what are the implications for the rest of the.
river, implications incidentally which would require 4 tremendous

amount. of expenditure; The findings indicate that one may have a

.choice of expenditures running from $30 to $40 million to something

a little short ‘of $500:million, depending upon which parameter or

parameters your official agency decides shall control the quality of the

esbuary..  Eoo. o noa S )

o NQ.I‘WXI,:mentiofn*this;b_ecause this is.ap example of what remains to

_be done in a series of estuaries throughout the United States, no two

~of ‘which probably behave the same way. .~ . . = . o

+* Mr. Daoparro. Dr. Wolman, what is the danger of putting the lower

price tag and therefore the lower quality in these proposals as the -

figure around which public opinion would rally? : L

- Dr. Worman, Well, they do niot try to do this. . They merely try to

“answer the question that everyone asks: What are the choices that

one would be confronted with, say, in the Delaware estuary if your
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policymakers decide that you wanted 6 or 5 or 4 parts per million
of dissolved-oxygen. Not only do they give ‘you a finding with
respect to money that would be involved if you used any of those'levels,
but they also disclose a number of other choices as to the functions
which the Delaware River may perform. And I want to mention that
because there is a rather general understanding or assumption that
all functions of the Delaware River are compatible with each other.
The findings may indicate that there is a degree of incoinpatibility,
and you will have to make choices, somebody will, whether they are
made on the Federal level or whether they are made in the:river basin
authority or whether they: are made by the relative States engaged:
in that particular basin. e J e :
This study for the first time as far as I know has used all of the
modern tools of systems analysis and models in order to spell out for
the policymaker what alternative choices are available. Co
The study indicates you would want 6 parts per million if you want
. to supgort the continuing existence of sport fisheries. As has been
pointed out in the testimony here, fish which die on the worst day, even
when the average is 4 parts per million, die just the same, It turns
out, however, that if you want 6 parts per million at all times for -

the lowest hour, the lowest day, in the lowest cycle of water hydrology, »

which may be the lowest in 10 or 20 years, you have to pay not only a
- dollar price for this but you have to pay a low flow release price for
this.” The low flow release in this actual example turned out to be
~ somewhere between 10,000 and 11,000 cubic feet per second, which
would have to be let down for at least 30 days in order to avoid an
instantaneous mortality that might occur under that very unusual
- circumstance of a dry day or a dry 6 hours.

Now the incompatibility rests on the fact that that is'the very time
~when that large volume of water ought to be retained for the use of
- the municipal and industrial water supply necessities of that area.
These aggregate something of the order of some 16 to 18 million
people. In other words you are posed with a realistic choice. ‘Would -
you choose to release it for the I1;1'otection of fish for that particular
situation. Because it is only in'the dry spells that these other alterna-
tive uses become dominant. The example of course is quite clear, that
this is a source of water you may remember partly for the New York
‘etropolitan area, which services 12 million people, and of course
for the whole Philadelphia-Trenton area, which services another 5 to 6
- million people. : L

So, regardless of what your theoretical view might be, the Delaware
River Commission at some time or other ‘is going to be confronted

with that kind of a choice.” This study illuminates the.choices. . This
is the purpose of that 2-year detailed analysis, which I would say is
not-only an exceedingly unusual one, and -we will need more of them,
; (l:liut one which I think is of high technical validity, very competently
one. v : N
~ May I turn to the Potomac and remind you that the Corps of Engi-
neers pro%fam on the Potomac with its systems.of reservoirs is some--
thing of the order-of $550 million. About 40 percent of that is neces-
sary or-was thought to be necessary in order‘to provide low-flow dug-
mentation in the Potomac River. -That adds up to a great deal of
. money. ' ' -
68-240—66—vol. 1
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-Now, it turns out:in the Delaware study that low-flow augmentation
for the. improvement of the estuary, to the extent of 3,000 or 4,000
cubic feet per second, would have very little value. Yet that.is the
basis for the designed releases on the Potomac River. . .
The Potomac estuary at the present has been reviewed at my owh
university, by a group of oceanographers, biologists, sanitary engi-
“neers, and geographers. - A report hasbeen made to thisarea indicating. ..
~that the understanding of the behavior of the estauary is so poor that
it would be very unwise to proceed toward very elaborate low-flow -
- release structures or very elaborate tertiary treatments because it is not.
* at all clear what their impact would be. These investigators have pro- -
- posed, and this is within this year, after 1 year of inquiry, that a de-
 tailed series of studies be made similar to those which were made in
_the Delaware. This will take 2 or 3 years to do and would require
‘something on the order of $600,000 or $700,000 a year for investiga-
tion. - ' R ) ; »
T would add to-that, as you probably know, Congress has appro-
priated something on the order of’a little short of $2 million for a
]simiéar inquiry on San Francisco Bay, which is even more compli-
cated. i ; , SR O .
* 'So I list the behavior of estuaries as one of the areas that needs
detailed investigation before very large and unusual amounts of money
are put into this. S '
Mr. Conartr. Dr. Wolman, this is just so we will know what other
choices are open in the Potomac estuary. = - v
“Dr. Wormax. Let us discuss this choice on the Potomac. It has
similar implications in all of the other estuaries, such as the San Fran-
© cisco Bay and the Delaware. . . o ' : R
We have all been interested in how to stop the total algae growth,
say, in the Potomac. The general assumption so far has been that, if
we could: remove phosphorus and nitrogen, particularly from the -
~metropolitan complexes, largely municipalities and groups of munici-
palities, we'would not only defer but we would eliminate that problem.
. The study discloses that this is not clear and is not guaranteed in
any sense. The reason for it is that you may have enough natural
phosphorus and nitrogen in all of the estuaries, and you may end up
with no particualt improvement from that point of view. And this,
of course, is a very important aspect.. & .o : S
Mr. Mosuer. Dr."Wolman, does what you just said apply also to .
the Lake Erie area? o : s
Dr. Wormax. I want to come to Lake Erie as a gpecial problem,
because the lakes, again, are different: from the estuaries. I do want

- to comment on that, with some observations which I have been able to

make in Europe where lakes are not older geologically but where they
have beensettled longer than ours. :

The fact is that a group representing what I would call a total
ecological look at the estuaries has the feeling that we need a great :
deal more understanding of their behavior. And here I come back to
the 1913 survey, curiously enough, on this same river, in which as T
say T'was engaged as & minor assistant. One would recall, if:one ve-
reads that report, that the greatest asset:in this area was then con- .

sidered to be the algae growth on the flats in the vicinity of the Wash-
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e ington area, as the great purifiers for the discharges of the Washmgton :

'~ metropolitan sewage.

" Now in that intervening period of a little over a half century, two
things have happened. The flats have disappeared because you have
done what every growing area has done, that is, you have excavated
the flats and made airports and roads and everything else. The flats
are now nonexistent, and the algae growths accompanying them have -
been moved, of course, downstream, through natural and artificial
actions. ~ . B : RIS T
Now we turn up half a century later and are very much concerned =
“-about how to prevent the estuarial growth: of algae, their death, their
use of oxygen and the consequent destruction of fish, . .- ST
- And there is another aspect of this behavior which turns up in vir- -
tually all of the tidal areas. The great problem on:the Potomac as
you may know, of course, is sediment—that is, suspended matter. The
Teeling ‘of the group that reviewed this over the last year was that, if
you succeed in removing the sediment, and there are certain projects
proposed for doing so, you may increase the algae growth rather than.
dgclt_'ee;lse it, because you offer a greater opportunity for the penetration
of lignt. i o . . RN A
N(%W these are considerations which, as T say, do not bar you from -
proceeding technologically in many directions, but there are certain
areas which need exploration, and they need them badly before we

" Tun too fast and spend too much.

The second, which I will comment on Vety"'\brigﬂj;, is the Whoié qu .

" tion of combined sewers which has been commented on in the ‘testi-

mony. I think it is salutary that Congress itself has decided to invest
now some $20 million in the exploration of this area. From my point
~of view they did it for very good reasons. The primary reason isthat
there are alternatives to complete separation of sanitary and storm
runoff. The problem is not only money in separation in all the older
" cities .in the %’nited States, because as you know the estimates run
anywhere from $20to $30 billion, although I am not aware where the
estimate comes from, though T am aware of the costs in areas such as
in the District of Columbia or in the Detroit area. . SR
" The Detroit estimate for separation, even if it were physically pos-
sible, is about $134 billion and that is, $1.75 billion. But the real
inquiry that I think HEW and Interior would be now sponsoring is
a study of what the alternatives are and how do you reduce the impact
of this particular combination of circumstances. ~And the alterna-

i tives are quitea few and they must be explored.

One of the reasons why it is necessary to explore them: is that if
you were successful in separation completely in the old cities, in sepa- - -
ration in all new. cities and developments, the accompanying impact
on the quality of the receiving bodies of waters through the country
as a whole would probably be quite small. In other words, this comes
back to the original equation as to whether or not the money would -
be wisely spent to accomplish a relatively small objective. ,

No. 3, an‘g again these are not in order of priority : I know the com-
mittee was perhaps as impressed and I think in a sense disappointed

~as I was in the testimony on automobile emissions and the country- . .- '

wide assumptions and decisions that have been made with respect.to . -
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it.. I list it here as an area for exploration, because one detects that -
the ruling or the desire for a universal set of additions to the internal =
combustion engine would not accomplish the total purpose which
all ‘of us have in mind,-and that in fact the nitrogen-oxide problem
. may turn out to be more significant. , R
- I do believe that it is important to call attention again, which is in
the record, that I think all agreed, certainly in the southern Cali-

- fornia‘area, that the requirement was in the light of present knowledge

_wwise one. But on the decision that the universalizing of it through-
“out the whole United States, there is some indication that this requires
- & great deal more exploration and one which may later indicate ‘that
- this may not be a wise uniiversal decision. ’ '
Aside from automobile emissions, when we come to the general
problem of air pollution abatement, the translation of the Los Angeles
and southern California experience to the rest of the United States
is considered by many workers to be a mistake. The-conditions are
not comparable and there is'no tremendous evidence to indicate that
~the episodic situation in:Lios Angeles and obviously the ones in London
‘and 1n Donora to warrant easy extrapolation”to the whole of the’
United States. Wemay réturn to thatin a moment., . ‘

.My No. 4;Mr. Mosher, deals with Lake Erie. One thing is-obvious,

- that Lake Erie is aging. - Secondly, there are phenomena associated

with that aging that are highly objectionable. A number of cor-

reetives, both a%ov,e Lake Erie and in Erie itself, should be carried
forward in the reasonable fiiture and at a rapid pace. '
- =Tt is also clear, however; that major expenditures—there has been
~“some testimony that it may be something of the order of a billion.
dollars—need to be spelled out in order that those things that ought

' to be done should be seléctively pulled out of it to be done. Still

other proposals should be deferred while research is rapidly pursued
in determining what the impact on Lake Erie such measures would -
iave. - : . S
~Lake Erie has been under a kind of desultory investigation from
the standpoint of aging to my knowledge for a little over 100 years.
Unfortunately, it has been very sporadic and from a scientific stand-
point very limited, although the quality of investigation has been
- good.. But it needs very, very much more elaborate inquiry.. The
- time has arrived, I would say today, where the research aspect ought
to be pursued ’in‘par‘a;llel'wit{l a number of the correctives which as I
Tepeat-could be carried forward now. s ‘
It should be remembered likewise that Lake Erie is the oldest and -
the shallowest of the series of lakes. It has been aging more rapidly
than all the other lakes in that stream. ' ,
I might point out that the success, or at least apparent success, of re-
;ca%urmg“ some of the lakes from increased aging which has happened
in Europe, which has had a longer experience with this, has resulted
“in'Lake Zurich Primarily and.not in Lake Geneva, and in the Bavarian
Lakes. But this was accomplished in fact by intercepting all of the
. industrial and municipal ‘wastes in those areas and taking them com-
- pletely out of the lake systems and discharging below them. .
.+« + Now I mention this because such an inquiry in the Lake Erie area is
- ene'which obviously you may want to make: "I would not dare suggest,
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. largely because of very limited study of the possablhty, whether that
hag any physical potential. I have not any1dea.  But I do want to
point out that the successful experiences up to the present moment—
and they have only been a matter of a few years—of interrupting the -
aging process has been by 1ntercept10n and by hteral physmalpremoval
fromthe area.
In Lake Erie, of course, you are deahng with ra,ther herolc sets of

problems. You have the Detroit River coming in which from my own- ”

estimate of several years of inquiry is the natural route whereby your
treated effluents are bound to continue. Our estimate for 1990 is about
6 million people in the Detroit metropolitan area. =~ And then of course
you have the accretions on the lake itself from both sides of the 1nter-
national boundary.

So thiskind of a look needs tobe taken, not agaln as 8 sug estion‘that -
you stop i improving the quality of the discharges into the lake, but that
simultaneously you stop, look, and hsten as to your: further mqulrle& :
and decisions.

Mr. MosHER. Are you suggestmtr that, we mlght just take all of thls
waste, route it around Lake Erie, and put in Lake Ontarlo? ‘

Mr.Convapre. No,thank you.

Dr. WorLMaN. You see, what I am saying is that a physwal eﬂ'ort of
that nature has no counterpart for the moment. It was possible for

- the sewage and industrial wastes of the Zurich area to be. bypassed
Now, of course, it creates & different kind of situation below.

I separated, you may remember, the lakes from'the estuaries, for the

simple reason that the lakes demonstrate curious biological behaviors.

- They have the misfortune of not being in tremendous motion.  They =

have some considerable depth, all of them including Erie. You have
new water added in very large amounts, but you do not-have the kind
of continuous flow, even where we run into the tidal situations in the
estuaries.

Mr. Mosuzr. This would mean, then, that the cycle -of changin,
depths that seems to appear in Lake Erie depends on the amount o
waterin the lake.

Dr. Worman. Yes.

Mr. Mosuzr. It would have a great 1mpsvct on thls smuatlon ¢

Dr. Worman. Indeed. :

Mr. Mosuzr. The more water the less——

Mr. Conapre. The less aging.

Mr. Mosmer. Theless aging.

Dr. WoLman. And you may have greater “sweeping,” if I may use
the term. ’

Mr. Mog¥ER. Yes :

Dr. WoLman. Now the problem’ of course as you kinow arises on
- Lake Michigan, particularly on which the Corps of Engineers at the
‘moment is authorized to engage in detailed studies: You want two'
things on the lakes and they are two different and perhaps competing"
- things depending on what your hydrologic cycles are.  When you are
inthe dry cycle you want more water.. ;

We have just gone through that in the: Great La’keq all of. them,
and everybody pleads for doing something upstream where you could
‘release more water. . . B :
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-When you are-in the wet cycle, which I have lived through on the -
Great Lakes; everybody wanted less water because you were flooding
* out harbors and recreationalareas. = ’ ST

- The Cotps is reviewing this now, for the next 2 to 8 years, to-deter-

mine how one extricates oneself hydrologically from the dilemmas

created by the natural cycles, moving from high floodwater runoffs

= for a-long péeriod of time and then such a period as we have gone

- through from 1962-65. It is going to be very interesting to see what
in general may be suggested. e - v -

- Mr. Mosmer.. T -havea constituent who argues that there is a-‘need.

for much greatet ¢ontrol at the point where the water runs out. = "«
< Dr. Worman. At the lower ends? T RTINSt

" .. Mr.Mosugr. At the lowerend ; yes. = R

-~ ~Dr. Worman. Now there are- differences of ~opinion where you
would do it, whether you would do it upstream or downstream, ruinning

all the way from Superior and St. Clair-and Erie and down the river.
Mr.: Mosuzr. Are there studies available on the possibility of con-

trolling'the downstream flow? S

. Dr. Wormaw. Yes. : Now these need to be looked at seriously enough

in relation to the problem that we are talking about; namely, of trying -

to recapture ot only Erie but to avoid the degradation of Lake .

Michigan. = - " o : T e e
Here again-you have competitive forces, and you want to return to * .

Lake Michigan for only a moment.. You have the recent Supreme

- Court hearings—by recent, they have been going on for the last 5 years, .

- -thelake.

and nltimately will reach Congress. But they have a competition

which is not easily resolvable, where the people objecting to diversion -
_from Lake Michigan into the Illinois River, want the waste discharges -
(with treatment). of the Chicago metropolitan area to go back into

This is interesting, as to that particular group. I am not passing -
on the relative meriés of either, because the case isn’t closed yet. But
~ their insistence is that you should not divert that amount of liquid -

into the Illinois, because it ought to stay in the Michigan. -

_ The people in the Chicago area who oppose this say “Well, now,
look, what are you doing, you are going to increase tremendously the
-aging of Lake Michigan because you will be turning back tremendous
amounts of organic materials, tremendous amounts of nitrogen or
phosphorus, or you will have to take them all out at tremendous cost.”
_'This issue is one.that remains and it.is an issué which I do not believe
. we'can escape, no matter what the fiat may be. -It will have to be
‘regolved. It is another example where your general total uses have
" ‘no compatibilities. - The decision finally has to be made either by the .
~courts or by your policymakers, either by Congress or by your basin -
.. river authorities, as to which one you choose to do.. It is not that you .
“choose to degrade it or to lift it up, but you are really making a choice
“as between functional uses of your water resource.. We need to be
reminded that those choices are inescapable in a country that is rapidly
_approaching 200 million people and all the activity that goes with it.
T might say that having the 200 million people is not an unmixed
“blessing from the standpoint-of my professional operations, but they
are there, and they do manufacture, and they do produce, and they
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do have wastes. As one-of your witnesses has pointed out, everything

~ we do results in wastes, everything we do. ‘The trick is going to'be in -

how do we reconcile them, whether in watet or air or land. You have

already had much testimony to show that the threé are materially -

interrelated. There wasnogetting around it. T L
Now, let me just comment on the fifth one, which is the carbon ...
dioxide and greenhouse effect. Without belaboring it, practically
every report on air that I have read in the last 10 years refers to the
greenhouse effect, generally to the extent of two sentences. 'When one
inquires as to what you are talking about, as you did, Mr. Conable,
and what are its implications, you have roughly the kind of reporting
that you got out of Dr. McCloud. Tt is an explanation of what the
greenhouse effect is and what its potentials are. -~ T ;
71 was glad to see that following that Dr. Malone pointed out that -
‘by 1975, with the continuation of present regearch, you should have -
some quantitative global picture of the CO, issue. ~But more impor- -
tant than that, you may remember that he said he has‘a far greater .
optimistic view about countervailing measures that may be simul-
taneously instituted so that the concern about CO, may ge less than
the one or two sentences normally disclose. : : o
This is all I want to say on the testimony on the greenhouse effect.
It is well to recall that it is under study and that it will disclose what
the probabilities will be, but more, it may also disclose what one may.
be able to do about it. ' S

No. 6: T come to thermal ﬁoﬂﬁtion.- This is largely:pdlutidn cgjm— .

ing out of powerplant activities through cooling water, getting into
either the water or alternatively into the air. I say alternatively
because the conclusion that if you take it out of the water you have
disposed of the problem is not true, because then you have a heat
problem, if all of them do it, in the atmosphere.

This has been pointed out before at other congressional committee
hearings by Dr. Revelle. I merely want to state for the record that
again my own institution has been en, aged in a countrywide study of
thermal pollution, roughly at about $500,000 a year, which we have
~ contracted with the Edison Institute. We have now 15 major power-
plants under study throughout the United States on rivers, lakes, and
oceans. Tn order to do what? It is strange at this late date that we
-must now find out what the physical impact of cooling water discharge
is on all of these receiving bodies of water, what their hydrologic be-
havior is, and what their biological consequences are, all three of which
incidentally are unknown at this time. Our Department has selected
jointly with the institute some 15 major powerplants. = , :

Now you may have heard in the TVA testimony that thermal dis- -
charge is objectionable at some times and valuable at others. The TVA
testimony indicated that at some of their thermal discharges fishing
was materially improved. This happens to be the case on the therma%' -
discharges on the lower Patuxent, which has just been completed.
After 2 years of detailed investigation biologically, it took a great deal
of hydrologic adjustment of their discharge and where it is discharged
into the river in order to accomplish nonobjectionable results.

This is one of the areas that needs exploration. - It is getting it and
pog:ltive answers in maybe 2 to 4 years should be available for ultimate
guides. :
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- Let me call the attention of the committee, however, to another
point. It has'been said that if we move rapidly into nuclear fission
-+ 'power much of our problems would disappear. %:his isnot so. Isim- -
2 gly recall to you that nuclear powerplants must have cooling and we
- donot dispose of the thermal pollution problem if we move away from
 fossil fuel power. Nor incidentally do we dispose of any of the waste
- problems, whether gaseous, liquids, or solids. : :

~../The Atomic Energy Commission has done a superb job in restrict- -

ing the discharges, not eliminating them. Gaseous wastes from nu--.
owerplant operations are very, very heayily monitored and very

clear p v

' ‘hea,vi_gr controlled, as‘are the liquid and. the solid wastes. The com-
mittee should understand that these are not wasteless operations, They
will require a degree of monitoring and supervision which in many
respects may be greater than you would have with a fossil fuel burning
plant, even though those have difficulties. .

- Mr. Cowasre, Doctor, why should there be gaseous wastes? ‘
. Dr. Worman. There are because they are gaseous productions and

“they-do come out, in minor amount. 'In the chemical processing of nu-
clear fuel rods, gaseous wastes are highly important. "Low-level liquid

_ waste is monitored very, very carefully from all the existing nuclear

- powerplants, and as I say, very well managed.  But you have them.

-~ And you also tiave, of course, solid waste. ...

. Mr. Conanre. But gaseous waste is not the result of the thermal
.conditions?- T ,

Dr. Woraawn. No. They are pickups in a sense in production.

In the processing of nuclear fuel after use—as you know, this is
- done in centers throughout the United States—it is not being done and

e probably will not be done for quite some years at the location of power -

- producing units, largely because it is a difficult operation. The wastes
*_ from those operations are very high in radiation. The Atomic Ener
Commission in this instance has done an exceedingly good job, but ﬁg
- simply holding it. In other words, we know of no disposal or treat-
‘ment process for the wastes from the chemical processing of nuclear
fuel. It is completely unlike any other waste with which we have so
far dealt, where time of a very limited nature is on our side.. But time
is not very useful in the wastes from chemical processing of nuclear
fuel because we run in terms of not 30 days or 2 weeks or 6 weeks but
in terms of hundreds of years. :
_-Mr. Vivian. Are you referring tohalf-lives? : .
. Dr.'Worman. Yes. Much of the plutonium is taken out, which is
- the longer half-life, but the strontiums and the cesiums: persist for a
o yery long time. ‘ : . FR
o Mr. O%NABLE; Dr. Wolman, you are suggesting that as we move
‘more into the area of nuclear power, then, we are likely to havé a
sharply accelerating set of problems there ? o o
" Dr. Worman. We have two sets of problems. One is met how
essentially by holding. I say essentially, the waste is held at various,
not too many, spots, in very carefully monitored tanks, underground,
of very special fabrication, with air conditioning in fact, because they
aré also thermally productive. We hold them, Experimentation is
- now on in'reducing their volume and transferring some of that to salt
mines for long-term retention. Salt mines have. the merit of being =




ADEQUACY OF TECENOLOGY FOR POLLUTION ABATEMENT 453

relatively devoid of moisture, so that the movement of ground: water
which worried us a good deal, 1s at 2 minimum, o

‘We have, however, as your nuclear powerplants expand, an increas-
ing problem with low-level liquids, or we will have, because of the
shesr multiplication of their volume. For the moment those are re-
leased to the environment with great care, with continuous monitoring,
and I would say, from my own point of view, with safety. But they’
will be multiplied, obviously, manifold. And this poses a problem,
again of regulatory management. It isa management issue.

1 come to No. 7—I am a little slow in this, Mr. Chairman, but I
think the detail is warranted from the testimony, - :

No. 7 is the disposal of inorganic wastes. This includes inorganic
wastes from industry, from the demineralization now being proposed
for irrigation waters, from the demineralization of brackish
and the byproducts of the desalting of sea water. - I'put all of these -
in the total complex of demineralization of the waste resulting from
current and emerging processes. : e

The testimony indicates very clearly, particularly in the case of Mr.
Warne from California, that very little is said about this problem,
largely because nobody knows what to say about it, because nobody
knows where to put'it. : : ‘

If you were to take a brief measurement of the amount of salt tobe
removed. from irrigation water, where you are dealing as you know in
tremendous quantities of ‘water, quite unlike anything else that you-
deal with in municipal waste, you surround yourself with tons.and
tons—well literally thousands of tons of salt. Then the-dilemma

~ becomes one of where doyou putit?: e e :

The new 150-million-gallon-a-day sea water desalting -plant for
southern California, which will be removing something of the order
of 35,000 parts per million of salt, will result'in a massive tonnage of
salt thus taken out. Mr. Warne points out, it must then be discharged
somewhere, in hot brine. This led him to the suggestion thatthe
amount of research on the coastal behavior of the oceans is almost nil.
If we are to proceed with many of these demineralizations, many:of -
which of course ultimately would be on the ocean fronts, we should
begin to find out what is to be said or done with these waste products.
For example, even the minor salt ac¢cumulation in the demineralization
of brackish water, by brackish I mean something less than 5,000 parts

er million—there are long controversies as to where you put that.

bviously, the State engineers have objected to putting it back into
somebody’s well, because you are trying to get it out. He does not like
you to carry it by pipeline into some surface body of water. -

What I am merely recording from the testimony is this emerging
issue of tremendous research implications. Bound up with it is de-
tailed inquiry into the whole ecology of the ocean front, where most of
these wastes would belikely to find their destination. o

Removal of salts from irrigation water which carries a great deal,
and incidentally on the Colorado is getting worse year by year—as you

~go downstream the drainage from the irrigated farm picks up the
salts. By the time you get down to Imperial Valley the record indi-
cates clearly an increased concentration of sodium and magnesium
chlorides and sulfates. ‘

waters,
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- This salt problem is the concern throughout the world, as Mr.
‘Warne pointed out, in Pakistan and elsewhere. . He points out, and I
- merély confirm the fact, that you have to deal withit. . e

‘No. 8 is the removal of sulfur oxides; The-dilemima you are in
~whether you take.it out from the stacks or you take it out from the
fuels, either. from the coal, from the oils, or from the gas. 'The British
““at one of their powerplants tried to take it out from the stack by serub-
_bing.  They ended with a dilute sulfuric acid which was worse than
“what they had before, except that it was in another effluent. :
-All the testimony indicates that we do not have at the moment a
significant economical removal method either from the fuel or from
the stack,: . o S e L e
-~ :One can remove particulate material from stacks and it-should be.

Such processes are valuable, efficient, and reasonably economical,
"o+ I would remind the group I asked Chairman Lilienthal of the
 Atomic Energy Commission many, many years ago, approximately

15 to 16 years ago, where I was serving then as the Chairman of the
Stack Gas Committee of the Atomic Energy Commission, the question
which your committee has asked from each witness: What kind of a
‘quantitative standard or criterion should we have for stack gases in -
all of the AEC operations. Hesaid, “Zero.” =~~~ oo
- Of course, he then hastened toadd that this was not only improbable
_but impossible and, of course, it hasturned out to be botlz improbable

[ . and impossible,

What it did do, however—because his request was to keep it down
to the absolute minimum~—it resulted in an improvement in mdustrial
filtration systems for stack gases of extraordinary character in a
period of 2 or 3 years.: ~
~But here you had an interesting situation where you had one Fed-
eral agency, covering all the plants, whose criterion could control all
and which, incidentally, had a great deal of money. But it did result
in the fabrieation and the development of air-cleaning devices for
minute quantities of particulate matter and dissolved matter and very,
, :vezvi‘y small-sized matter which had never been heard of before.- e
his T think is a significant thing, that if your eriterion can be good -
and can be necessary, you push industrial process developers, as it
did in that case, into highly improved technology. ; ‘
Now, on disposal of solid wastes, I merely want to remind you that
one ofithe very heartening pieces of testimony was the testimony. of the
Chief of the Bureau of M%ne’s_on the potential of the elimination of one
of our greatest difficulties; namely, the gutomobile junkyard.: How
“this will evolve as time goes on and whether these pilot plant opera-
tions with low-grade taconite does pan out is still an open question.
- It was one of the few indications, however, that we would be able to
handle the solid-waste problem, particularly on the junk side. And
~that would cover not only the automobile, but the washing machine,
the refrigerator, and all that now is disposed of only by taking it from
the consumer when it has been finally made obsolete and giving it to
" me, 1 say giving it to me, when I mean depositing it on the shores of
Lake Erie or on the estuary of'the Hudson or in my parks and the like,
and say, “Well, now, you do something with it.”  More than that is
~ required, of course, as the Bureau of Mines witness indicated. ' ;
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" There is another side of this shield, however, which is a little more

attractive. In 30 years the mnature of our solid-waste problem -has
changed, aside from these discarded beer bottles and containers and
the like. ‘Our refuse used to be 65 percent organic-and 35 percent in-
organic—not inorganic, but burnable, combustible material. Today it
is the other way around. It is 35 percent organ
due to the introduction of refrigeration and p:
words, we do not throw away the food we use “to throw away and ~
which was our problem. So-there is a good side to this. However,
it does make the salvaging of organic material practically unwar-
ranted from an economic standpoint. T :

The piggeries of Los Angeles, which used to be the largest in the
world, went out of business, having been originally paid $3 or $4 a
ton for Los Angeles garbage. In the course of time gradually Los
Angeles had to pay them, and later they decided to have not much of a

ic. This is entirely
ckaging. - In other .

“piggery, because the supplementary food necéssary in addition to -

garbage was too costly. L .

Let me go to standards and criteria in the testimony for waste or re-
‘ceiving water and air. S e T \‘

There are two things which appear from thé testimony. One, that
the official agencies are engaged now under congressional acts in
establishing throughout the country over the next year standards for -
stream quality and ultimately standards for air quality. ,

This I think wisely is being done on a regional basis, because again .
there are differences between the rivers, the lakes, and the oceans. And
this is being actively pressed with all the States and with the Federal
- -(Government. IR Fin oA ERR
- Standards for wastes themselves or waste discharges generally have:
not been formulated on any official basis. ~ But since Mr. Vivian has
been very much interested n this, it should be ointed out that, first
of all, such standards if made would ‘probably be minimum. require-
Igler}ts and, secondly, again, ought to be on a geographical or regional

asis. ' » ~ :

I call his attention to the fact that in the Ohio Valley, through
Orsanco they have what they call the four freedoms, rather aptly
named. Their standards for discharges are as follows: S

‘ d Freedom from suspended matter, in order to avoid the sludge

eposit : , g SRR . e
Treedom from materials which will'float; namely, those which
give you slick or even uprising sludge deposit; B e
Freedom from color, and R
Freedom from toxic materials. ‘ .

‘These are the prevailing four freedoms in the Ohio Valley. :

* 1 might say in checking with them yesterday that they feel that a
~ great deal has been accomplished by and with such waste discharge
minimum requirements, those which apparently they were successful . -

in selling to industry and municipalities. - L s

Mr. Moszer. Dr. Wolman, should not youni‘ndicate fbi";the record

‘what you are talking about when you say Orsanco? This is an inter- - -
state compact? - - e R

: Dr. WoramaN. Yes. Thisisthe Ohio River Sanitation Commission’
~and it is a compact group between the States in the whole Ohio River
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Basin. Tt has less powérsunder congressional sanction than the Dela-~ -
ware River Commission; which has powers of execution, powers. of
‘design and construction‘and finance. IR SR e .
Orsanco has powers primarily of guidance and of advice. The
record ought toshow that they have accomplished a great deal. Their
own feeling is that they have a good deal more to accomplish. They
have spent via the municipalities and the industries something of the
order of $1 billion in the last 20 years. ‘ v
~ As a Federal representative on the original Ohio River Board, -
which reviewed the whole Ohio River for 3 years, from 1934 to 1937,
the terminology ‘we used then has been quoted ever since and erro-
- neously. 'Wedescribed the Ohio River at that time as “an open sewer.”
“And I see that phrase appearing in 1966 newspapers. . It isno longerso.’ -
Mr. Ryaw. %r, Wolman, they used that to describe the Hudson at
times. . R : :
- Dr. WoLmaxw. Tt'is not true of the Hudson. It is true of parts of
the Hudson. L o .
In attending the Delaware River Commission hearing on the es-
tuary research, I read the ~o'pening statement in the printed summary.
The first sentence stated that “The Delaware was a dirty river.”
~Then the chief engineer of the Commission made his report and indi-
‘cated that 90 percent of the riveris of excellent quality, which I think
18 true. AR S e S LR R
.- Mr. Dapparto. Mr: Ryan, did you want to follow that up further?
" Mr. Ryan. No,Idon’t want to interrupt further at this point.*
. :Mr. Dapparse. Mr. Conable, . . -~ -, : Lo
. Mr. Cowapre. T just wondered if you meant to imply that thereare-
+no suspended solids geing intothe Ohio River? v S

Dr. Worman.. No.. . .- D
.. Mr. Cowartr.. Isthat tho standard they are seeking ?

- Dr. Wormax. The four:freedoms that they seek. % said, and I'want -
to repeat, that they themselves feel that a good:deal more needs to be
accomplished in order to get these four freedoms; even ‘though as T
$ay about a billion dollars hag beenspent. = S S
- Mr.:Cowaptm:  Well, this would imply secondary treatmeént at least.
- Dr. Worman, Yes. oo o i om0 S
. Mr. Cowapre. InallthecitiesalongtheOhio. = -~ ‘

Dr. WoLman. Well, it implies secondary treatment certainly on
some-of them. Tt implies also a greater degree of industrial action.
. Mr. Conasie. If you had secondary treatment, wouldn’t you still
" be getting 10 percent 6f the solids dumped into the rivers? v
Dr. V‘%’LMAN. Yes, but their effect or their physical impact may -
ot be too important. But it remains to be seen, in turn, ‘whether, say, -
~ Cincinnati, fot'example, would have to go to tertiary treatment. ‘
‘Lsaid almost at.the beginning of this testimony that such decisions
~will have to be made forever because first of all your total use of the
. river is inereasing. .. S ' ‘
Mr. Conapre. Astandard adopted by Orsanéo must be much more
. ‘complex than just no suspended solids in'the water. ‘ ,.
- Dr. WoLMan. Yes.  As a matter.of fact, I don’t want to quote it
‘because I am not sure it is public yet, they have already formulated
.and forwarded to Interior their proposed standards for the Ohio, in
‘compliance with the Federal act. : L
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Mr. Mosuzr.. Dr. Wolman, I think we have to recognize that the
success of this compact required a great deal of ‘political effort. I
. happen to have been in the Ohio Senate at the time ‘Ohio ratified this
i venture and participated. in-some of the proceedings. It required a
lot of effort on the part of various State legislatures to put this to-
-~ gether. For many of the regional compacts which we need, we are

going to need a similar amount of political effort.:” .-~ =

Dr. WoLman. Yes. As you know, having been: present at the cre-
ation of the Ohio compact and having something to: do with its for- -
mulation and language, we were perfectly aware of the fact that you
are dealing with people, you are dealing‘with money, and you are.
dealing incidentally with alternative necessities for money.- - =

Of course, it is interesting and striking in this particular documen-

. tation—there is no suggestion on the part.of any witness that first of .
all there is a limitation to money and there is 1o limitation ‘or neces-
sity for public expenditure. This is one of the problems with which
we necessarily always have to deal. | T e

We have again in the total field of our society alternative.choices
to make. . I realize that when we go to ourown legislature, for exam-
le, which is a party to the Potomac compact, which I would say -
as even less powers than the Ohio, but does aireasonable job. ‘The.
~legislative assembly-asks very promptly. what are’our commitments
toit?  Usually, of course, there are two rmoney, and - the conversion of = -
their State power to‘an external agency. Many of them are very -
-jealous of that. ‘ SO et e
I cannot say much more on the questions of standards and criteria,
excepting to say that if I were to take the Lake Erie area one might
very well say that you have two things to de, one of which you-are
already doing under the Federal impact, and:that is establish the.
standards that you want Lake Erie to have as-a receiving body of -
water. - The seécond is to look hard. at whether-you want to establish
‘minimum requirements for the waste discharges. == ;- = .. s

I say look hard at it; because I would not be prepared to say that =

this is what.you would promptly want to'do, except on’a minimum

basis, - Thatyoumayiwantt’ogo. L PIT e

-The universalizing over the entire country of‘the same criteria for -

waste discharge I think would be a mistake, simply because it is a

vast country with a variety of situations, natural and man made.

I think it was Mr. Wagner of TV A who pointed out that there is a
tremendous difference between what you should do and can do, main-

- taining high quality, on the Holston, and what you would do on the
Mississippi. T'wo plants in both instances of gimilar character and of
similar production would not be warranted in exércising exactly the
same degree of waste control. PR TR :

There are many reasons why we would be;in fact, making an un-
economic use of the resources of the country.: My iown inclination is

“that we use those resources, again, as wisely as we know how, rather
than normalizing them., : LI e

These efforts to have what was called the postage stamp idea for all
criteria is not tenable. There is a difference after all between the deep
harbor off of Seattle and the nonexistent harbor off of Spokane. “We
do not wipe out easily these natural differences by simply saying all of

‘them should be alike, ' ' o SR
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+ Mr. Dapparto. : That is-included in:
sectional, and regional standards will

Dr. WoLmaN; Yes, - - o

Mr. Dapparto. To takecare of this problem.
Dr. WorMAN; Yes. " - R . :
- Mr. Davparro. A standard would apply within.these areas rather
than cut across all of the sections: = - S :
- Dr. Wonmay, . Yes.  Because I think not only will it be untenable,
* but it would be unwise. " Fhe use of Puget Sound for the docking of
.~ the deepest draft:ships we have is a reality.. Spokane may feel that -
. geographieally. it has been “gypped,” but I know of no way in which
*one can equalize that. ~ o i SN
And yet the feeling that has been expressed by some that all munici-

- pal waste, for example; inthe United épmms should have tertiary treat-
ment;, I do not'believe has either wisdom or logic. The policy should
- be one of definitive resolving of issues in each case, the Delaware River,

" Lake Erie, Lake Michigan, and the like." : -

- You may havea series of common objectives in the whole lake system.
- That 'may be possible: B doubt very much whether that system -

criteria would be the same you would have, say, on the Mississippi, the -
- “Missouri, or the Columbis S e e , el

A number of other: are exploration appear in the testimony
. and I amafraid I shall not le to cover thiem, Mr, Chairman. But
- T do want to-add one here which seemsto me to be very badly lacking

{O‘u‘r prophecy-that institutional,
ave to be developed. ~

in inquiry. It has been commented on by a number of the witnesses.

Tt is what I call the environmental determinants of disease. In less
fancy phraseology, it. directs itself toward the comments made by Dr.
- TPukey, Dr. MacLeod, Pr, Buckley, and by Colonel Meyer, that so

- far the impact of environmental insults on man has not demonstrated
any very signifieant deleterious effects. Sl :

. This “statement is:somewhat inconsistent with the statements of =
- several of the agency witnesses, who said that illness and death caused
by air pollution is one of the great dishonors of this country. - I am
- paraphrasing it. ¢ oo : , -

7 One must agree that the evidence on this needs to be very heavily
explored.  Even though there is a bit of an incomsistency, which you
called attention to, Mr.. Chairman, even in the Tukey report, it still
' remains a valid statement.in their report that this impact, if it exists,
is not:detectable. - - b T co
- We then come:tot] estion, which T think you also:raised, what
guarantee does that. give us that these insults for the long term may
not have: secondary and impertant disease implications? . Here re-
seiar(ihais very, very badly meeded, and incidentally very badly ne-
- glected. : : :

‘Mzr. Dapbirio. 'We worry about, that conclusion, not so much: be-

cause the effects can’t be determined, but because, as we understand it,

no effort has been made to determine them. - So the fact that little re-.
- search has been done in’this area is only because .the problems are -
not visible on the surface, and no intensive study has been made to
even:come to the conclusion that research is necessary. - -

- Dr. Wonman. No. . Lthirik it is a little ‘better than' that, on the"
, }Jresent. situation. . There have been a-number of studies made, particu-

- larly of the group of respiratory diseases. S e T
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Mr, Davparto. T am not talking about the effects in all-instances.
Dr. Worman. Yes. = - R
Mpr. Dappario. But in some cases we are; just making assumptions -
" and there has been no study whatever made, N ORI R e
Dr. Worman. I think this is true. This is why I stressed the fact
that these studies, difficult as theiy; are, should be pursll.ed‘. _Each “of
your witnesses pointed out that this kind of an epidemiological look
is not only time-consuming and expensive, but professionally very
difficult to do. . : e
" Mr. Dapparto. But it ought not to be passed over only because it is
difficult. : o :
Dr. Wormax. No. Isay it is an area that needs tremendous em-
phasis if for no other reason than either you assume that it'has no
_1mpact or you assume it won’t have. Either reason is a valid reason
for exploring it. ' ' v : c
It is staté(i for example, that the rise in emphysema in our country
is due to air pollution. However, it is also stated by competent medical
- profession that their evidence indicates the contrary, that'two things
have happened, that emphysema has increased tremendously in paral-
lel with increased smoking by women and greatly with men because
smoking hasnot yet been materially reduced. o
However, if one talks to the British, as I have again this past June,

they feel that emphysema in England is very closely related to air

‘pollution.  They point out that peo}ll)le on the Continent, the rest of
‘the industrialized Furope, do not have the same disease situations
that London, Birmingham, and Manchester areas have. This dis-
ease is known as “the English disease.” It does not occur in large
numbers anywhere else in Europe. S o

This is a very interesting thing. It is another example where the
extrapolation from London to the rest of the United States or to the
rest of Europe ma,{r not be warranted. But this is a simple explana-
tion of what I still think needs a very, very detailed -100~£. Ce

The next problem is the question which comes up again and again
on systems analysis, models, and computers. LT

I think, Mr. Vivian, you came in after I had described what I
considered to be the first: fine study in the Delaware estuary. It was

an exemplification of the tremendous value of systems analysis over =

the last 2 years in the use of mathematical models and, of course, the .
computerized valuesthat went with it. : , . o

- It would not have been possible to have disclosed the alternatives
presented by these more modern procedures. They were used, at least
in this field, extremely carefully and extensively, and incidentally very -
intelligently. , : = :

. This provided a policymaking group with almost dozens of answers
that you normally would not have been able to do anything more than' .
guess at and probably guess at erroneously. - This kind of study needs

to be done on a very much wider basis geographically throughout the -

United States and in many, many directions aside. from estuaries.
Because we have dozens of choices, this was one of the-few times that.
you could plug them in and really find out what their impact on your
answers were to be. - S

Reuse of waste, which is No. 13. * T want to call the committee’s
. attention to the fact that in 1960 there was supplied to the Kerr select
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- .committee; the Senate select committee; a document, incidentally—for
which my own associates and I were responsible—on the presént-and
prospective :means for improved reuse of water. Tt-is° Committee
“Print No. 0. It has a listitig of all the existing reusés and a listing
of all the potential ones, and some discussion as'to what those poten-
tial usesmay be. o . T '

"I call your attention to it because reuse of water is very old. Reuse
of waste is qtite old. - I happen to come from an areain which we have
the greatest, reuse of sewage treatment effluent in the world, namely
at the Bethlehem Steel Co. plant at Sparrows Point. * They take the
- entire sewage from the City of Baltimore for industrial purposes.after
- treatment by the ¢ity and by them.. It is the largest one in the world. -
- The ‘use-last month was about 125 million.gallons a day. - 5

- Now, one.can do this if geographical juxtapositionis favorable.

. In other words, the Baltimore City treatment plant and. the largest.

integrated steel plant in the world are 26,000 ‘feet apart and two
- major pipelines connect them.. They pay the city for waste water
- which ‘we were having some difficulty of getting rid of in a little

ereek, o :
~ As I say, this is the largest reuse of water. It is one of many.
.- Whether one reuses waste  water or river ‘water or-lake ‘water is'not
. that you do it for fun; but it is that you explere whether it is worth

your doing it. Amd this again is not a universally applicable system. -

It isone-which is adapted to the particular and peculiar circumstances

- ofgigiven situation,

~All of these-are enumerated in Committee Print No. 30, which was
the result again of a request of Senator Kerr. : '
The question was raised in the testimony,'and here too I thirnk we
should have somerecord of it, as to why you cannot do a great many
things, say, with municipal'sewage, even of a profitable nature. And
we have searched for that a great many years: = - SN T
; ‘Forfsimplicit%’s sake T will simply mertion this one fact. Tt is
‘ndt the same as being able to manufacture beer or bourbon or the like.
- Sewage has a peculiar characteristicin modern systems. As we all
know, it is a water carriagesystem. = So what we aTre treating is water
“which has been sullied by one-tenth of 1 percent of its total. In other
words, we are fooling with 99.8 and 99.9 percent water which we
‘brought in in the first place. Using the poetic term we sullied it,
-and then we turned around and tried to take out of it what we put in.
- 'But we are trying to take out one-tenth to two-tenths of 1 percent of

~ something; and this is no mean trick.

“We have attempted, for example, to borrow from the brewery in-
dustry, how could we sterilize this whole-volume, then add a yeast ot
a bagterial system or something which would-do the job more cheaply -

- and more eficiently for us. Of course, such & method would drive us
out-of thebusiness because we cannot sell a bottle of water for the price
- of abottle of beer. It isa cheap commodity. ,
~ The committee ought to bear this in mind, that we are dealing with
a rather extraordinary complex, due to the tremendous advance made
in the sanitation of the world by the water carriage system. This
system now turns out to be a plague to us and we will and should put
some money into finding out what to do. L s
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I have four or five others, but I shall not give them to you. - Your
time has disappeared. I do want to be subject to whatever questions
you may have that may disclose some of the remaining ones here. .

Perhaps I should add the acid mine waste problem.. The total prob-
lem of mines—the slag pile, the acid mine waste—is where I came in
35 years ago.- We sat on a board, a regional board for the coal-pro-
ducing States, what.we now loosely include in Appalachia, and we
spent, from memory, about $20 million at that time. We did not suc-
. ceed and the Bureau of Mines Director pointed out that they have
no real solution to acid mine wastes.. B S

Here is an area where deep-seated and prompt research is absolutely
essential. We have let it ride for a period of about a third of a cen-
tury, but there it is, and it never stops. ;

Mr. Dabpario. You would not subscribe to the idea that because it
has been said that nothing can be done about mine drainage, we ought
to ‘consider it to be a natural phenomena and forget about it? ,

Dr. WoLman. No. I do not think it ought to be left that way, be-
cause it does do a great deal of damage in many ways. :
_~To be confronteg with something unresolved for the rest:of our
lives does not sit well with me. Research on a multifaceted area needs -
to be pushed and sponsored. There is no question about it..

Some years ago, a group-at the Johns Hopkins University did
work on this for 2 or 3 years. It was thought, maybe overoptimisti-
cally, that a way of curbing it had been found. This turned out to be
a biological phenomenonin the abandoned mines, the unworked mines,
and it was approached from that standpoint. - It meant in essence that
one would have to go back into these mines and paint the exposed’
‘walls, which were the sources of sulfuric acid and the like. It-never
got anywhere. e ¥ ‘ Bt

I have the feeling that it ought to be reopened and other procedures
isolated and determined if possible.. —

Mr. Daopario. Dr. Wolman, we don’t have much time, but I would
like you to touch on a point that we have talked about informally. I
do think it is important to have your thoughts on the record.

Related to the question of separating sanitary and storm sewers is
the possible expenditure of some twenty-five to thirty billion of dollars
to accomplish certain end objectives. - "'What would it and what would
it not accomplish?  What is your feeling generally-about this part.of
the problem and its relationship to pollution generally ¢ The expendi-
ture on separate sewers is one of the largest put before us. - N :

Mr. Mosaer, Mr. Chairman, he touched on this while'you were out.

~Mr. Dappario. Oh? ' R

Dr. Wormax. May I resume it or simply summarize it very briefly ¢

I am opposed to a heroic expenditure on the assumption, first, that
it_can be done, but more important that if it- were done it would be
worth anything like that amount of money from the standpoint of -
the quality of the receiving body of water.

Now there are alternatives to that kind of a separation, that would
cost very much less and which incidentally have already been put into
practice in the last 4 or 5 years, at least in the State of %Iichigan, and
probably in several other States. - . . Loy : ‘

They require that, if you put in the combined system, storage tanks
must be constructed. Fvery rainfall exceeding the minimum amount

68-240—66—vol. 1-——30
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which is built into the system going into-the treatment plant, brings
the storage tanks intotplay. ,‘%"‘hey“holid ‘those  rainwater flood dis-
charges, later releasing them, at'a low rate, into-the sewer that goesto.

. the treatment plant, = " o7 R RO E RS
In other words, their assumption is that barring a catastrophic
runoff, which the tanks might be too small to retain, you-would catch
about 85 percent of your normal rains, which normally would have
%‘one overboard into the nearest tributary. With such storage the

iquid is ultimately released at a low rate to the treatment plant.
- Mr. Mosuer. Wherearethey doing this? - S '
. Dr. Wormaw. In the State of Michigan. I think their require-
ment dates back 4 or 5 years, and they have been building them. -
I could summarize this véry quickly. To get it into your record,
by reference to the recent paper by Mr. Reeg of the Public Health
Service on the very question you raise. The paper spells out, and
- spells out very maturely, the alternatives to complete separation.
© Mr. Dappario. I use'this only as an example, merely to show that
we ought to-be thinking about alternate propositions in many instances.
. The matter of automobile exhausts and the $50 gadget is an example .
I think where the public will be expending about half of a billion
dollars and no one really knows if the problem will be solved or not.
We must also recognize that if the device does not remove all of the
-effluent, the absclute amount of effluent will eventually increase.
Dr. Worman. Yes. ' S e
Mr. Dappario. What are your thoughts, Dr. " Wolman, about the
effects local pollution will have on the entire country? Take, for
example, all of the pollution activity in New York City. Doesn’t this
affect all of us rather than just New York City itself? Shouldn’t we be
thinking about some proposal which would direct us toward the al-
leviation of pollution ]i)lights of this kind as a general way to get rid
of a problem which in fact affects all of us, even though it emanates
from one small section of the countiy ¢ N v
Dr. Worman. Well, let’s first make this comment. New York
City has spent until now something of the order of $1 billion on sewage
treatment. - It has nhot resolved all of its problems. 'The estimate
on: the additional amount that it needs to spend may be something
of the order of another half abillion: e A
It has done a job of protecting: a very large series of its recreational
areas very successfully. . Its beaches have had most of the sewage
removed. It has, because it is an old city, in all of its boroughs the
combined system. It has therefore begun at considerable éxpense the
actual installation of the tanks that I speak of, because they eould not
tear up -all of Brooklyn, all of the Bronx, and all of Marhattan. I
would say it would be physically impossible. They Liave turned to -
the alternative of trying to put these floodwater tanksat the terminals:
of their systems.* - et BRI R e
Now it would be to the advantage not'only of New York but of Chi-
cago, where the conditions are entirely different—it would be to the
advantage of all of them if there were improved technology- of mu-:
nicipal waste treatment. There is no question about that. o
The search for this hasnot been either too intensive or too revealing.
Within reason perhaps the search moved particularly on the Federal
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level largely toward determining the merits, the costs, and’ the ‘meth-
odology of tertiary treatment, which as I said before is not quite what
- I'think the answer will be. : . R
Tt will be a valuable additional answer where needed, but it does
not, resolve the central question, because I think one of your withesses
testified that if you subjected all sewages to tertiary treatment it
would double to quadruple total cost, in capital, operation, and main-.
* tenance. T believe this is'so. And I believe you could do it. “You
< could do it today pretty much. : R
' But my own search would be for procedures which are needed
in a number of instances that are different from what we now do
that are not mere repetitions of our orthodox procedures, and hope- -
fully would be both cheaper and better. On this exploration, we
are still Tairly short. v
Mr. Dappario. Mr. Mosher? : S
Dr. Worman. I do not want to close my own comments without
making one general observation on-industrial waste, but simply be-
- cause I would like it in the record. o e e
A great deal has been done with industrial waste. - If T were pressed
for one sentence of conclusion, however, it would be that 1- think
their pace of correction is too slow. Now my: industrial friends would
“probably shoot me when I leave the room, but I think it is too slow.
I am aware of the reasons why it is possibly too slow. Some re-
straint is obviously due to obsolete plants, in which the economic cost
~ is high; obviously a dollar spent in process brings a: far -greater
return to industry than a dollar spent on wastes. = o
My own feeling, my own hope would be, that much of the research
in industry would go into:in-house process adjustment and not into
- external treatment. 1. do not like to be confronted forever with.

- having materials discharged that you haye not. found a use for and - '

then try to do something with them: v _
T woild even say to industry, as I have; I hope you will aim at &

~ “closed cycle.

Mr. Dappario. Mr. Mosher?

Mr. Mosazr. No further questions.

Mr. Dapparto. Mr. Vivian.

Mr. Vivian. Mr. Chairman. - : T S :
- T have listened with considerable interest today to the mahy topics -
you have covered. I think perhaps I sense a lesser interest in pro-
gressing rapidly than I would like. ‘ R

Dr: Worman. Yes? PRI : E L

Mr. Viviax. And I think perhaps my reasons for it are that I think
‘there is a great tendency to let the ocean solve a'lot of roblems.’
T am not at all sure that this is any wiser than the attitude we had
a hundred years ago when we said let the streams solve the problems,
_or 50 years ago when we said—for example, In my own area, let Lake
Erie solve the problems. C R
My reaction tends to be that I would dispute with you the many .
‘comments you have made that we need’to slow down, that ‘we need.
to lean back. : R conL T
" Dr. Worman. May I interrupt, My. Vivian? - ’
4 MroViovian. Yeso ot o
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- Dr. Worman. You.came in after I said we need not slow. down,.
‘after I pointed out explicitly—— . i
- Mr. Vivian. It was probably well T came in after that point, because -
from listening to the details I concluded you meant that. =+ -

Dr: Worman. No, I think you did me an injustice. .
©Mr. Vivian, I will be glad to correct that. - . - v
. Dr. Woryan. I feel tiat is important, because I stated in my
memorandums on “areas of agreement” that come out of the test1-
mony that there is no reason to stop correctives because of nonexistent
technology. We have enough existing technology to proceed apace.
. »'Then your witnesses proceeded to carve out—and this is the part:
-that you got—carve out the “areas of exploration.” But my first state-

. ment, and-T think the chairman would bear me.out, wasan insistence

~“on the fact that absence of technology need not, stop our operations.
"Mr. Dapparro. I have a quote from you, where you say “Se we -

need not stop.” That was your earlier statement. EEPE R AT

© just, because what I was talking about when you came in was truly .
areas—what I would describe—of relative ignorance, and these ought -
to be clarified, investigated and stopped. And obviously you might
then get the impression, I am quite sure, that, I was saying we do not
know this and we do not know that. These statements cannot be sepa- -
rated from what I said we did know. . . : Cooe T,

- Mr..Dapparto. It might be helpful if Mr. Vivian would take an ex= .
ample or two. where he believes we should be going ahead further

- and see what you think about it. o

- Dr. Woraran. Allright. Yes.
<o Mo Vavian, Al :Itiight., LRI R : i
. You mentioned- quite a number of areas. For example, you men- -
tioned the subject of power technology, generation of power from -
~atomic energy, and you quoted a number of problems which you felt

Dr. Wotaan, I think, Mr, Vivian, it is important that I try to ad-

would impede the progress in this area. However, whatever those . -
‘problems may be, there is no.evidence that I know of that they will ~ -

e any worse than the present problems. In fact, they will be less
’croubiY

esome than the problem of commercial or conventional fossil.

fuel technologies. - These are in trouble for two or three reasons; one . . -

- of which is pollution, another of which is resources, and the third of
~which is/international distribution of resources, : -
- Dr. WoLman. Yes. . ‘ '

Mzr. Vivian. I realized that you would not be appreciative of my

~ commnent. - The reason for my making it is that I think it is important

we make it clear that when the issue lies between holding back and
going ahead we should go ahead. I think experience shows that very
~few pollution abatement systems or processes have exceeded their need;
just as very few highways have exceeded their need over the past gen-
eration. We are growing so rapidly in both population -and. tech-
‘nology that what we once thought were the marginal problems become
the central problems and what we thought were the far-out problems
]o;ecetlme the day-by-day problems. I am quite concerned about. slow-
“ing down. o : :
I wish to shift to a completely different subject aresn. This being - -
the conclusion of the present series of hearings, it seems to me that *
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an essential step at this point is to ask the old simple questions of
what, when, why, how, who and where, as regards progress in this field.

For example, many particular problems have been brought up in

water pollution, in air pollution, in solids pollution, in thermal pol-
~ lution, in radioactivity pollution, or in noise pollution—and I am
sure I have left off a few. What I don’t see in this whole sequence,
and this is in no way a reflection on yourself, sir, is an understand-
ing of how our own Government is progressing in an organized way.
‘to attack at least the technological basis of the problem. R

Now, for example, there is in the Department of Interior today the
Water Pollution Control Administration.

Dr. Worman. Yes. ,

Mr. Vivian. I am certain it doesn’t cover all aspects of water pollu-
tion control. For example, I doubt that it covers thermal pollution
of waters. : . : o

. Dr. WoLman. I would suspect that it could.

Mr. Vivian. It could, but I bet it doesn’t.

Dr. WoLman. I say I would suspect it could. ~ e

Mr. Vivian. Yes. Then, for example, on air pollution control, T
believe that activity remains in Health, Education, and Welfare.

Dr. WorLmAN. Yes. : :

Mr. Vivian. And on solids, disposal of solids, there is a group in——

Dr. Worman. HEW. : :
© Mr. Viviax. In HEW, but there also happens to be the mine waste -
problem,. which is half solid ‘and half liquid. I am not quite: sure
where. that lies in relationship to the Department of Interior’s water
pollution and/or HEW’s air pollution and solids pollution aetivities. -

Mr. Dapparto. If the gentleman would yield for a momen !

Mr. Vivian. Yes. ' e el el T

Mr. Dapparto. Part of the staff activity which is going on-is an
investigation into each of these departments so that part of our record
will show where everything is. We will be able to find out what they
are doing and perhaps how each of them could be expanded. B h gl

Mr. Vivian. This is the nature of my present concern: As the prob-
lem has grown in consequence, which it certainly has, and as it has
grown in expense, which it certainly has, responsibility is shifting
slowly from a local area handled by local ¢ontractors with local offi-

~cials; to one in which the States play a role. But the States’ resources -
are inadequate and the Federal Government is now playing a much
more important role, Regional organizations are playing a role, but
the need for the Federal Government to handle the problem by itself
has increased. : S

It would seem to me that one of the concerns that we need to pay
attention to is which of the specific problems that we have run across
need attention and what is being done to solve them. Second, what

* kind of time schedule can we set for each one of these specifics, and
- why have we set these goals? Beyond that we will very quickly come
to the questions of how and who and where, and we will immedidtely
come back to the Federal: Government. We may need some recom-
mendations as to how and why these different organizations tie to-
gether, and what goals and guidelines should be set for them to live by.
I am particularly concerned because I don’t think any of these orga-




466 ADEQUACY OF TECHNOLOGY FOR POLLUTION ABATEMENT

nizationsare concerned with the pollution of the sea. I am not aware
- of any one of them which pays any significant attention to the pol-

“lution of the.sea. . SANE G i S

- Dr. Wormax. There is a new one just created, that is your Ocean-

‘ographic Counecil. - And I would like to comment not only on it, Mr.

Vivian. My Nos. 15 and 16 in “areas for exploration,” where I was .

the victim of time and I did not reach—No. 15 was interagency com-
munication and coordination, and 16 may surprise you, was communi-
- cation and coordination on the congressional level, which I would
incidentally rate as of high importance. And I hope you will forgive
me for mentioning it. But I did want to point out in interagency.
operations that we have a whole series of recently created councils.
We have the Federal Council on Water. We have the OST Office,
‘which is supposed to keep an eye on the total research operations and
. perhaps even have some suggestion as to where it ought to be allocated
~and, incidentally, how much and how fast. 'We have the new Ocean-
- ographic Council, which I understand has just been created and will

. be in operation.

. Asa long participant in governmenta1 actions, even on the Fed-
eral level, I gave up long ago, Mr. Vivian, ever hoping that we were

 going to have a simplified structure in the Federal operation. So

what I do as an individual is try to design and strengthen the lines .
- of communication, which I know is in your own mind. But I'do not
_‘know of any substitute for it, because we have myriads of agencies to
struggle with, sometimes on the same subjects as you point out. When

I listed Nos. 15 and 16, I would make a plea that somewhere or other o

we have some kind of meshing. I am not so much interested in elim-
inating competition in research, because I think there are values in
that, but I do wish that we could keep them from falling over each
other and also from seeing that some of these necessities do not fall
in between the cracks and nobody does them. - v R
~ Mr. Vivian. Can I ask you 1f the Oceanographic Council intends -
to look into the subject of pollution of sea? Is that a major interest

 of the Council?

Dr. Worman. I would say offthand that it probably was not, and I
~will do my part-to see that it becomes so, because I rate it very high.
" The reason I say it probably does not, I would simply recall to you

* that'in the earlier work in Los Angeles and New York City the whole
- tremendous problem of sewage disposal, in which as you know millions
and millions of dollars were spent for correction, the amount of money

- spent initially on oceanographic inquiry I think was much less than
$100,000. The amount of money spent on corrections, which, inci-

- dentally, have since been modified and spent again, was of course run-

ning into the tens of millions of dollars. “And oceanographers them-

selves were critical of the fact that you were going out into'the ocean
‘without any understanding of the ocean behavior. A good deal of that =
isbeing corrected, but not enough. PR R
“Mr. Vivian. Mr. Chairman, I would agree with a number of the
comments made a few moments ago by Dr. Wolman. He brought up
the point of congressional committee coordination which I myself find
to be an exasperating subject. I think because there is no clear-cut
- place in the administration that I personally could find, which shows
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any broad scope interest in polluting control, this perhaps is a place.

where the Congress through this committee could make’a more ag-

gressive attack than is possible within the administration at this mo-

ment. For that reason, I would suggest to the chairman, as I have .

previously, that, in addition to using its own staff resources andan addi-

* tion to using individual consultants who are acquired for specific guid-
ance, this committee might desire to initiate study contracts with some
major research firms in the Nation for the purpose of coming up with
comprehensive and detailed reports on a great many topics.

T know the chairman has given some thought to that matter and I do
not ask him for any opinion at this time, but I would like to pose this
for the benefit-of my other colleagues who are present. - !

Mr. Dapparto. You know that T am favorably inclined toward the
suggestion that you have made, Mr. Vivian.  Ithink it has a great deal
of merit and certainly will be considered as we begin putting the mass
of this information together. From the standpoint of the congressional
interaction, this committee has for a time directed some of our efforts
toward advising the committees which have operational authority, and
they have followed our advice. So we have done really what you have
said-—we have strengthened lines of communication. 'That seems to me
to be a favorable development and one which we will keep in mind as
we begin making recommendations in our report. - :

Mr. Conable? ' : : : :
 Mr. Conapre. Mr. Chairman, I don’t have any qﬁlestions,for Dr.
Wolman, but I would like to say to him that I think he has given us a
very illuminating morning. ‘We have every reason for gratitude for
not only your having been here this morning but also for your having
been able to comment on the testimony of many of the other witnesses
who appeared before this committee. I think your testimony has been
an extremely valuable addition, not only of our own knowledge but
also of your thoughts on the points that have been expressed by these
other men. » : ‘

Mr. Chairman, I would like to ask now where we go from here. We
presumably will have a report which I trust will draw together much"
of this testimony as Dr. Wolman has done. This will be used as a piece " .
of source material for the Congress—part of the process Mr. Vivian
was talking about. o

T am wondering what our plans are for the immediate future, this
‘being the last day of the hearing? ' B

Mr. Davpario. Even though this is the last day of these hearings, it
does not mean that we are not going to continue taking testimony.
Many people are continuing to show an interest and we will allow them
" the opportunity of submitting information for the record. We have
- numerous questions going out to witnesses who have appeared and to
~ others who wish to participate in this way. We must hear from the

agencies. This committee will not recess permanently when we recess
today, but will be meeting again when new information is received in

the weeks ahead. ; S

Mr. MosaEer. Do you have any date as a target date for a report?
Mr. Dapparto. We would have hope that we could have this done by

December 1. : ; »

- Mr. Mosuzr. December 1.
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*Mr. Dappario. December ‘1 is the target date I had in mind, Mr.
Mosher; but -one which will necessarily be flexible in the event we
find the task so great that we can’t put 1t together in this period. -

The fact that we have closed ouir formal hearings here does not mean
that we do not intend to take further information and to follow some
of the channels which have opened up tous. I think there is a mass of
material to be gathered and a number of unusual opportunities for
“this committee to make a positive contribution in this whole area.

Mr. Conarre. Are you planning, Mr. Chairman, to have any execu-
tive sessions of the committee and meetings with the staff to discuss.
- the hearings while they are still fresh in our minds and perhaps-to
chart future events, or do you think we should ‘wait for the report?

Mr: ' Dapparto. Oh'no. - We will be having executive sessions. We
will be sitting down with the staff and with some consultants as we get
the pieces and the parts of the information together. It will entail
considerable activity and work on the part of the committee.

I would like to have unanimous consent from the committee that the
report on pollution which Dr. Wolman previously made for the Re-
search Management Advisory Panel of this committee be placed in the
record following Dr. Wolman’s testimony this morning. If there is
no objéction, it:shall be done. . o S

(The document referred to follows:) "
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GENERAL SUMMARY

A review of the present status of water, air, and land pollution
and proposals for abatement thereof makes reasonably cléar that
corrective legislation  has quite well outrun both factual bases for
action and smooth machinery for development and regulation.” One
need not belabor the interesting question as to how these “‘crisis”
laws appeared so prolifically, except to note that they were presumably
sparked by sudden awakenings of social consciousness,

As time passes, the health implications of many of the underlying
justifications for speedy action will become clearer. It is evident,

owever, that some exaggerations in this area will be dampened.
That society wishes cleaner water, air, and soil is abundantly clear.
Whetl(lier it 1s willing and able to pay for them remains to be demon-
strated. '

‘Throughout the inquiry, it is manifest that the objectives need to
be defined, if only in general terms, in legislative directives and in
administrative rule. The wide spectrum -of ultimate purposes now
. prevailing provides little guidance and much confusion. ‘

A more specific and less propagandistic factual basis should be
developed for abatement guidance.  The blanket tabulations now in
print are designed for gross alarm rather than for detailed isolation
of problem. We are badly in need of information on'the present
condition of water, air, and land-—as base lines for intelligent action
in the future. : o

In the field of economics, information on local capacity to pay is
-singularly deficient. It may be universally true that, as one observer*
puts it: “the problems are in the municipalities and: the money is in
Washington.”” The documentation on this presumed axiom is missing.

With the growth of Federal grants-in-aid, in this field alone, over
30 were operative in 1965. A search for alternatives to these prolifera~

469
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tions via a blanket tax return to State and local governments or some
other simple device may reduce rising Federal administrative:costs
-and complicated grant machinery. ' ‘
The participation by private industry in research, development,
and correction is very limited and -too frequently ignored. This
deficiency needs careful review, since many of the problems and the
solutions have their origin in industrial practice. _
‘An assessment is needed of the present state of science and tech-
nology. in the abatement field. What and where have the research
grants-in-aid produced fruitful results? An analysis of the experience
to date, difficult and hazardous as this may be, should be periodically
explored. Great special problems remain to be resolved, e.g., behavior -
of estuaries and rivers, eutrophication of lakes, storm water dis- -
charges, agricultural land runoff; stack gas dispersion, 8O, removal,
and CO; cumulative effects, 7 .. B R IRU
- Tt'is not surprising that, in the desire to accomplish multiple results
in such varied activities as ait, water, and land pollution, coordination
“should be deficient on both the legisfative and executive levels. It is
not presumptious to suggest that in this category of action, real value:
‘of interrelationship might be discovered and implemented. 3
At the risk of undue reiteration, the following brief suggestions for
consideration are specifically noted: -~~~ S
Legislative - el L ,
- Seek policy clarification on: goal of pollution-control endeavors:.
Foster establishment of such instrumentalities as conservancy dis-
tricts and watershed authorities for designing, financing, and operating
regional quality-management programs—include financial incentives
. toward this end. : ‘ T
Invite consideration of extending the corporation tax investment-
credit privilege (now -7 percent -applicable to expenditures for pro-
duction facilities) to stimulate waste-control installations with credit.
rates up to 30 percent for' this type. of investment. SR

Administrative - : : - =
Explore means for relieving tensions in relationships with the
States, - particularly by substituting consultation conferences for
present adversary-type proceedings.. . - - ' R e
Assign by contract with the U.S. Geological Survey the task of
monitoring. quality conditions and thus be armed with independent
assessment of situations that may lay claim for enforcement actions. :
Review justification for long-term, multimillion dollar comprehen-
sive basin studies of pollution and examine alternative procedures for
" prompt ‘identification of problem areas and planning of corrective
measure. - . O T . ~ P
. Institute, in collaboration with "States, periodic aerial and boat
surveillance of selected areas to expedite detection and correction. ef

. yisual ‘evidences of pollution. , , S

. Create procedures for handling citizen complaints that would relay
such reports to States, request reply on action taken or contemplated,
advise complainant of referral to State agencies, and provide follow
through on disposition of matter. ‘

Fiscal ,

. Determine if congressional appropriations for municipal sewage-
. plant construction are realistically geared to achievement of national -
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aspirations. Analyze inequities in present methods of State alloca-
tions. . ‘ S
Seek an increase in grants to States for enhancing their adminis- =
trative capabilities, with the proviso that the States must increase
their appropriations to be eligible for such aid. S

Research and development o
‘Assess relative effectiveness of intramural and extramural research
programs as a basis for realinement of future budget allocations. '
Emphasize research on physiological aspects of water and air quality
with respect to man. S
Evaluate productivity of research grants awarded to academic insti-
tutions, to industry contractors, and other extramural agencies, as
contrasted with in-house results. T
Encourage practical application of promising research findings by
offering developmental grants.to equipment manufacturers and others -

INTRODUCTION
THE QUALITY OF THE ENVIRONMENT

In the last 10 years the Congress of the United States has increas-
ingly interested itself in the impact of population growth, urbaniza~
tion and industrialization upon the water, air and soil environment.
This interest is manifested in an increasing number of legislative acts
emanating from several committees in both the House and the Senate.

Administrative implementations resulting from  these legislative

directives have now had cumulative experiences running from .10 . o

years to less than 1 year. Sufficient activity, however, has been
~ engaged in to warrant a review of where we now stand in relation to
the objectives originally formulated. S
~The present document attempts'such a review, with full recognition
of the difficulties and limitations in any effort to assess both national
“ policy and resultant effects in fields as broad as water, air and s0il
pollution. Although each of these areas of interest has. similar
philosophical implications, they differ significantly in quantitative
aspects, in geographic extent, in responsiveness to public, and private -
~ decision and in financial loads imposed upon offenders and valuesupon .
beneficiaries, o ‘ ‘ : s
Waste output, for example, measured in gross terms of tons perday
for an assumed urban unit of 1 million people, has relative order of
magnitude, as follows: ) e ,
(@) Sewage: 500,000. :
(b) Refuse (solid wastes): 2,000.
e () Pischarges into atmosphere: 1,000. "~
e () Particles: 150, o e
Ceme o (57) SO, 15007 '
o i (gi7) - Nitrogen oxides: 100. C oo
(i) Hydrocarbons: 100, o mer e oo i
() Carbon.dioxide: 500. S e
Water pollution has been chosen for major elaboration in the text
hich follows largely because its legislative history on the Federal level
~ is largest, the record of implementation is more extensive, the magni-
tude of waste discharge is greatest, and administrative experience in -

. :
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: l’(}pntroland prevention :is likewise most elaborate. The problem in
water pollution abatement and the attempts at nationwide resolution
. thereof have; however, many analogies with ‘those incréasingly ap-
" parent in air and soil pollution, to which less space has been devoted
-1n-the present review. . .
In the exposition which follows, the primary desire has been to
determine— . , .
7+ (a) What the national objectives in fact are;
.~ (b) The faetual basis upon which action has been delineated;
: u-namebir, ‘the impacts of polhition upon man and upon nature in
eneral; = - : , o , ‘
{c) 'The nature ‘and/or the universality of standards of environ-
g (d)T - ;
(¢) "The'significance of geographica “diversity; :
(f) The validity or invalidity ‘of ‘crisis action; and e
. (9). The identification of underpinning (research and develop-
- ment) required for more effective action and more verification of
A deleterious effects, if any. ‘ ,

- These purposes have been recently translated into realistic congres-
sional values by Congressman Daddario in the following terms: ‘
(1) To mmprove judgment of alternative actions and timetables
R ‘iﬁ,‘%)(;]lutio;l abatement legislation ; ‘

0y
istrative action to the intent of Congress;
"7, (8) Toimprove the analysis of costs and benefits to the Nation
_in areas of subjective judgment, such as aesthetic eonsiderations;

"7 (4) To. prevent waste of funds in hasty and ill-considered

. - implementation of pollution laws; :

" " (5) To establish baseline definitions of environmental quality,

.. forecast future pollution loads,-and assess the results of abatement
“ " aotivities; and , ;

" (8) To arrange for the optimum participation of Federal, State, -
~-and loeal governments, and:the private sector in developing and .
- .-employing advanced techniques for pollution abatement. L

Y J

¢ economic or money benefits resident in'costs;.

TeE NaTuRE oF WareEr PorLutiow

-+ "Pollution is an unnatural and undesirable change in either the visible

. or invisible characteristics of a body of water. Pollution may thus be
regarded as a condition often traceable to the activities of man and
subject to his control. ‘Hence, it is a condition deemed unsuitable at -
# given time and place for a given use. ' -

. Yhere Nature alone js responsible for variations in water quality. it
i inappropuiate to describe such chanzes as evidence of pollution.
’ B; i 5 esivable. generally thev are no SCeD-
. | 2 st either limit his use of such waters o
- Qtherwise adapt to the situation. Thus we find swampland waters
, ‘domestic supply whose natural acidity would cause

these waters to be classified as polluted and rejected as unsuitable in
other areas where waters normally are alkaline, People living along
rivers ‘that' drain the flatlands of the prairie accept as a matter of
course that these sluggish waterways are ‘naturally destined to be

"0 ‘assess the responsiveness of executive/ agency admin- =
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turbld and therefore not polluted simply because they lack the sparkle
of mountain brooks that tumble across rocky beds free of any sediment,
‘ ed noﬂuhon asthe
d by man._ - Too,
purpose 1n ‘
v USBLOr.agoTl al e -.u-. oo much-—so tha 1% become
Slect for maintaining aquatic life or for récreational Hursni
he mere addition of something to a body of water does not neces-
sarily constitute pollution. It is  the injury caused by “too much”
that gives rise to concern. From a purely technical standpoint the
exercise of control consists of (1) establishing limiting concentrations:on
- substances that are prejudicial to desired uses of the water; and (2)
securing compliance with means to prevent those concentrations from
being exceeded. :

TYPES OF POLLUTANTS

\ The discharge of any materials into Waterwa s that offend the.
- aesthetic senses of sight and sméll may be tagged as universally un-
desirable, and therefore, classified as pollutants. Other substances -
‘ potentlally capable of causing undesu'able changes may be broadly
classified mnto two groups:
: (1) Persistent (refractory) materials.—Those whose detrimental
, influence is mitigated only by dilution once they are permitted to
enter a body of water; and
(2) Die-away (decay) substances.—Those that. are capa,ble of
. being assimilatéd or' otherwise converted to an innocuous ‘state
by biological purification processes ‘that occur naturally in -
" Waterways

] ‘n Tecent years, new types ol synth lly compounded
pemicals have been added to this list.. Among these, until the
ormulation was changed only recently, were so-called q@rd detgr%ggg

And now there are a galaxy of pesticides and complex agricultura.
chemlcals that are belng Washed from the land into waterways. - A -

llof’rhqesulsacsmt .t when_th

esirable effects on water ug 1t
oecause elt

ewage, for example, is’ qulte unstable n a ﬂowmg stream
and so are residues from cannery operations, as well as organic. mdus-
trial compounds such as phenols. However, as these materials are.
converted into simpler, inoffensive constituents this: self-purification

‘process makes a demand upon the oxygen resources in the water.. This -
may result in the depletion of oxygen levels below those suitable for
the maintenance of fish life, and if the organic loading completely

~ exhausts the available oxygen septic conditions will result. Further-
more, where conversion of these organic materials produces nitrates
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. -and.phosphates these byproduets have a fertilizing effect on the watets
. with a resultant proliferation of undesirable aquatic ‘growths; notably -
* taste- and odor-producing algae. . e T
*Not all potential pollutants lend themselves to such a neat and .
classification.. Radioactivity, for example, does have die-away -
bcteristics; but with some radioisotopes this decay.is so. slow
‘they might more properly be regarded as a persistent form of

s %é} same might be said about certain toxic' compounds.
- Furthermore, some substances exert synergistic effects; that is, they
combine in the presence of each other to multiply their individual
- pollutional potential. . This is the case with compounds that impart

“taste and odor characteristics.. Phenolic materials exhibit this -
~ tendency. Some of them alone in rather high concentrations cause
..rélatively little taste and odor difficulties; but in association with
7 even the most minute quantities.of chlorine or organic materials their
undesirable effect is markedly multiplied. ;

The conclusion to be drawn from this brief outline of the nature of
pollution is that we are dealing with an exceedingly complex array of
materials and "of reactions.  This is not to suggest, however, that
technical measures have not or cannot be contrived to cope with the

- situgition. It does call attention to the need for professional compe-

‘tenee of a high order-to. diagnose conditions and to prescribe appro-
priate remedial measures. R R S

' IMPACT AND SIGNIFICANCE OF POLLUTION:

.The impact and significance of water pollution may manifest itself
in different ways. As a consequence the ‘‘pollution problem’ means
different things to different people. o A
- "To" the public at large, pollution asserts itself in terms of offensiva,
- dights or smells in a river or lake, or by the evidence of an unnatural;

“Yaste or odor in the drinking supply. ~“The dutdoor enthugiast identis,

- “fieg pollution as any abnormal condition.that interféres with fishing, -

“ swimming, or boating. - An industrial plant manager‘cataﬁogs.pollu-;
| %ot ds someththg that degrades the quality of water required for
“processing, cooling, or*steam generation. And.to health authorities.

‘pollution is anything that may be classified as contamination and=a,, -

Ppotential threat to public health and safety. ~ AR |

*-Because of ‘these multiple points of view there is an elusiveness to,

thre definition of pollution. ' Presumably they all seek, to express the

sime hotion; namely, that pollution is an impairment of gualitv tha

&prejudicial to the swutability of water for define es. However,,

‘this is not at all appareit in the proposalsrelative to policy and prae-

- teeedar the control of pollution.” - =« =~ o0 7 TRy '
i 61 of pollution has been historically.identified as an gnyiron
-thental sanitation measure. However, it encompasses much Te.
than this. It is much more meaningful to delineate the pollution:
problem as the quality-management element of a water resources
program. ‘Today it would be a narrow view, indeed, to conceive of
pollution-control efforts designed only with regard to sanitation
significance. - Con ; -
Economic and social consequences of water quality degradation:
compel attention to control measures that are referenced to goals:
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beyond those associated with public health alone. For example, con-
sider the limitations imposed on ehloride-ion (salt) levels in. waters to:
be zused for drinking water. Here a concentration value up to 250
parts per million would be acceptable so far as potability is concerned.
- But from the standpoint of suitability for industrial purposes a water’
supply with a concentration of salt exceeding even 100 parts pet
million may lead to accelerated. corrosion of piping and equipment ’
and be rejected for steam generation. Thus control of salt content.
referenced only to consideration of drinking water standards could be
criticized for not giving cognizance to the economic consequences of. -
industrial-water suitability. g TR
Another example relates to the control of discharges eontaining. -
_certain ‘metallic ions, stich ‘as copper: or zine. = If limitations were
drafted solely with regard to.pu Xi

ie health considerations, it is not
unlikely that aquatic organisms and fish would be harmed long before

the permitted concentrations in the water should present a potential =~

hazard to humans. DI : \ e
Without deemphasizing its public health connotations, the fact is
that pollution control may be more favorably ‘administered under
arrangements that emphasize evaluation of the impact and significance
of all aspects of water quality variations. This concept has been
gaining acceptance in State pollution-control practice. At the present
Hime at least 20 States have established independent agencies outside
of their health departments for administration of comprehénsive
control programs; 10 others have created specific agencies for this
purpose although they are linked organizationally with the “health
department. S ; .
Similar motivation must be attributed to the 1965 amendments .
to the Federal Water Pollution Control Act which, among other things,
transferred administrative authority for execution of this function
from the Public Health Service to a new and separate agency in the
~Department of Health, Education, and-Welfare.! ; R
wj%hile these changes provide administrative -recognition to -the
tmipact and significance of pollution control in the social consciousness
'I\P%hjfioh, _much Temains to be done to convert

-

and political fabric of the
concepts into practice. - e : ; i
The term “water quality management”” has been advanced as a
‘more precise and positive description of the goal of pollution-control’
.practice. But notions of what it should encompass and how it might
be implemented have lacked definition. and structure. Equally
elusive has been an understanding of how economic analysis and
.optimization techniques might be applied in the design of compre-
hensive waste-management systems. - oo
- SMeéantime, it should be noted fhat a major objective in the 196:
_afendment to the Federal Water Polfution Control Act js the estab-, -
lishment of quality “standards” on all interstate rivers. Among
- other: things, this would seem to reflect the. assumption that an -
adequate basis ‘exists for an evaluation of benefit-cost relationships
in setting such standards. Such a presumption has no basis in fact.
Indeed, it would appear that even the scientific basis for standard
setting is inadequate because in 1963 Congress was persuaded to

1 1tlﬁ 1966, many of these functions have been: transferred to the Department of the
nterior. .
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- appropriate $4 million -for thé' création of two mnational research
laboratories ‘“‘to establish relisble water quality standards.’ (See
p: 64 “A Staff Report to the Committee on Public Works, U.S. Senate,”
88th Cong., Ist sess.) These laboratories currently are in the design
stage and presumably will soon be under construction. ‘

. Nevertheless, the 1965 amendments specify that unless the States
- have established standards by June 30, 1967, the Secretary of Health,

~ Education, and Welfare will do'so. Presumably this will leave little
for the two new “standards-research’” laboratories to contribute after =

~ they are built; if decisionmaking on standards matches the deadlines -

< set-forth in the new legislation, _ P EUNERTEE S
~ There is enough visible evidence in waterways of the Nation=-or

- at least in sections of them—to demonstrate the necessity for aggres-

- sive action -in’ halting gross and obvious degradation of water re-
sources. Public indignation is aimed primarily at this manifestation

_of pollution. :"The data at hand are not at all convincing, however,
that-the current situation is one of national crisis or that gross degra-

.dationis universal. =Certainly, no spidemics of waterborne disease have
occurred. While there is'reason to believe the depreciation of water

~quality is producing, in some-instances, undesirable economic con-
sequences, the assessment of such effects has not yet been sufficiently
advanced to make meaningful estimates of benefits versus the cost

of appropriate control measures.

STATUS OF "SC‘IENQEf AND TECHNOLOGY

The evils of water pollution have been with us a 1ong time. But
-80 have the means to ameliorate most of these evils. There are no

technological ‘obstacles, for example, in halting gross and obvious o

pollution.  If raw séwage is being discharged from a community, or
if cyanides: and phenols are reaching a waterway from -an industrial
- operation, the resulting pollution cannot be attributed to a lack of
scientific acumen “or technical tools for dealing with it. “The abuse
f waterways represents a lack of social tesponsibility. ‘ =
~In brief, and by way of preface to these comments on the status
- of science and technology, it can be asserted that we already know
much more than we are actually applying to improve the condition
of our waterways.  This is.not to suggest, however, that basic re--
search and the development of techniques of water quality manage-
~‘ment should not command vigordus ‘attention. The question is:
~'Are we addressing our talents most creatively and advantageously?
- With respect to:scientific matters; not. of least interest is a better

QAersStanding o e _Denavio O W

: ! 1§ 111 3. 1€ * [OGE LOT Dréd] i
o ol change. - Present empirical forniulas and the translation of results’
rom.experiments in laboratory bottles fall short of providing the
kinds of information that are needed for more economical design of
control measures, - > , : : I
Equally challenging is the-tonduet of a comprehensive inquiry into
the physiological aspects of water: quality. The major objective of
- such an investigation ‘would be to determine if unsuspected publi¢'
~health hazards may exist as a result of trace constituents from indus-
~ trial -and- other’ waste discharges that may find: their way into water-
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ways. Principal attention thus far has been focused on the gross’
toxicity created by certdin compounds, Questions relating to ‘the’

possible subtle physiological effects of ‘small’ quantities of metallic

ions; chemical compounds and certain natural-occurring substances’

" in water have not been answered.

“ Concerning the public heslth implications of water quality it would
also be desirable to intensify research on disinfection ‘techhiques.-
With good reason; heavy reliance has been placed on the employmnient
of chlorine for this purpose in the United States. Its virtues as a
bactericide are well established. But the same cannot be said con-
cerning the effectiveness of chlorine as a virucide. Present concern
with virus infections that may be transmitted through water carriage
(hepatitis, for example) would seem to justify emphasis on the explora-/
tion of techniques applicable to virus disinfection. e " o
Technological developments ' Ll

Fundamental principles for the purification of waste waters devel-
oped a century ago—gravity settling”of: solids, chemical precipitation:
and biological oxidation—eontinue to be applied to: this'day.” But:
this is no reason to presume that technology has been static or that
current practices are outmoded or inadequate. Significant advances’
have been made in design of components and in operating techniques.’
And it can be said that incressing advantage-‘is"%eing' taken of new
developments in physics, chemistry, electronics, mechanical engi-
neering, and allied technologies. SR . B

For example, recent. discoveries associated with the performance of
polymer chemicals known as polyelectrolytes is already finding appli-
cation for the improvement of coagulation practice:in waste treatinent:
Use of chemicals for treatment of sewage is an old art'and was widely:
exploited in England in the 1880’s and shortly’ thereafter'in the United
States. Current experimentation with the use of polymers suggests -
that we are on the threshold:of ‘a new era in the employment- of
flocculation techniques for pollution eontrol. ‘ ‘

Meantime, under the leadership of the Public ‘Health- Service a:
host of so-called advanced waste-treatment  processes are being
investigated. This program is oriented primarily to Jengerange needs’
for safeguarding water gquality, when convertional methods of waste
treatment, coupled with' reliance upon'the -assimilative ‘capacity of '
streams, may not prove-adequate to meet ultimate requiréments for
multiple reuse of water. However, the work has short-range implica--
tions as well in providing means for removal of so-called refractory:
pollutants.. : woE S

Basic objectives of the program are to develop processes for treating
waste effluents.in such fashion as to (1) concentrate the contaminants’
and provide for their permanent disposal; and (2) produce purified
effluents of such quality that it is suitable for direct reuse. = - _

~.Among the possibilities for accomplishing: these objectives . are
techniques employing principles of adsorption, electrodialysis, emulsion+
separation, evaporation, extraction with solvents, - foaming, freezing,
hydration with gas, ion exchange, and oxidation. . ool vl R

“From the standpoint. of technological adequacy this research pro-
“gram is believed to be “doomed for success,” because some of the:
processes already show capability of meeting the objectives. The"

68-240—66—vol. 1——31
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measure -of success will. be based. not only, on. effective removal of .
substances, but.on. whether the cost is worth. the benefits, For every.
situation this determination will be unique; depending on the chargcter -
of ‘the wastes to be treated, on geographical and logistical factors and
on the intensity of water reuse that is desired. .~ . . =
- Science and . technology are not static in water pollution control.
Processes and. .equipment are being made available effectively with
current, problems and for those that are foreseeable in. the near future.

T Sy o RESULTING KBY ISSUES. . - . o
Water-golbution. o
- Emerging from-the ¢urrent review are several key issues relevant fo:.
national: p%,l@y;Farpurp%@sas of disgussion they may be classified:
into four categories—legislative,fiscal; institutional, and technelagieal.:
(1) Legislative issues IR
- Neither the original Federal legislation on control of water pollution
nor: its;mewly: amended .version-ean be regarded as explicit. with
respect: hé,;habionaliigga,l,;;;}'Ngwhereris,po ution. defined: - .. ,
. /The.preamble of original legislation concerned itself primarily with
theiexercise of jurisdiction: deglaring. it ‘* * * to be the policy of:
the.Congress: to recognize, reserve, and protect the primary respon-'
sibilities and rights of the States in:preventing and. controlling water
pollution *.* *7 e ' s - R
Amended legislation signed by the President on ‘October. 3, 1965,
presumably attempts to clarify matters by inserting an introductory
sentence to the existing preamble that says: “The purpose of this
act is to enhance the quality and value of our water resources and to
establish a national policy for the prevention, control, and abatement
of vc;?.‘;;erapoﬁllution." But, again what is meant by the term “pollu-
tion”? : .
Defining pollution.—For the execution of a program of control—for:
giving meaningful direction to.the attainment of a national goal— 3
there is need to reach understanding as to what constitutes pollution.
_Is it the discharge of anything in our waterways? - Or is it the dis-:
charge of “too much” of something? If 50, how much is too much?
Is pristine purity the goal we are seeking? Or do we settle for some-
thing less, such as maintenance of quality conditions that avoid a
nuisance—that satisfy water supply needs—that are hospitable to
fish life—that are suitable for recreational purposes? Should the
objective be an efficient adjustment to the attainment of water
quality that will take into account the benefits and costs of alterna-
© tive accommodations?. Should the objective be the same throughout
the Nation? In fact, is it practicable or even possible for the ob-
jective to be universally the same? : ‘ )
Until agreement is reached on what we are aiming for, the admin-
istration of ‘pollution control will continue to be—as it is now—en-
veloped. in confusion with respect to ultimate objective.
It serves no useful purpose to-asseverate, as has one of our highest
officials in the Federal service, the following viewpoint on the objective:

' There are still some who hold to the belief that the utilization of a stream as
a receptacle of waste is  legitimate use of water, congistent with water pollution
. eontrol policy. ": % * Whatever may have:been acceptable or unavoidable in
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yéb;rs past; however, it.is clear that ‘stir’ goal now ‘and in the years gliead, in an
age: of 'vast industrial expansion and rapid urbanization, must be:to prevent:any
sort of water pollution.? . : Lo :

. While one might agree philosophically with the conclusion, ‘there
still remains the question of what kind and what amount of “waste”
constitutes pollution. . In brief, pollution is a relative matter. For
all practical purposes, as previously noted, pollution of water is an
alteration of quality prejudicial to the suitability of the water for
defined uses. - If ‘the addition of a waste efftuent does not adversely
affect - desired uses, such waters might well not be considered as

No clue may be found in Federal legislation, nor in the pronounces
ments or practices that pertain tosits dpplication, that provides enlight- -
enment on how pollution’ should bé definied. ' It mighttbe noted, -
however, that in drafting a Suggested State Water Pollution Control
Act based on the experiences of successful State agencies, the Federal
Department.of Heaﬂh, Education, and Welfare punectiliously asserts: -

“The most important definition . in
poﬂution.”vs i R R : ; ERES
" While the Federal ‘agency saw merit in: laying -down a detailed
guideline-for the States it has seen no virtue thus far in adopting &
similar guideline for its own conduct.- S e
" Meantime, the Congress and the public are barraged with state-
ments from the U.S. Public Health Service that stream: pollution is
increasing and that “billions” ‘of dollars will be needed for ‘corrective
measures, . So long as the Federal authorities sidestep the issue of
defining what is meant by “pollution’ there is reason to question the
validity of appraisals of the magnitude of the problem and the esti~
mates of costs associated with remedial action. ‘ R
Who 48 in char%e?—-—Ano‘e‘her key issue ‘with respect to legislative
intent relates to the question: Who is in charge? This involves: the
sensitive area of relationships between Federal and State authorities
and those who are subject to regulation. ‘ : o

Laid to rest in 1948 with the passage of the first Federal Water
Pollution Control Act—but only after years of prolonged debate—
was the matter of whether or not the National Government should
assert a direct role in stream cleanup efforts. - The decision was yes.
But in reaching this conclusion in Congress envisioned a partnership
‘wherein Federal actions would be designed to abet and supplement
State efforts, but not to supersede them unless a State actually
" defaulted in meeting its obligations.. ‘

Three sections of the original and recently amended Federal Water:
Pollution Control Act are positive with respect to congressional intent.
One of these is the preamble, which declares it to'be national policy
to recognize, preserve, and protect the primary responsibilities and

right of the States in preventing and controlling water pollution.

“the - aet 1s’ the 'definition of

2 James M. Quigley, Assistant Secretary of HEW, in a 1061 address before the Izaak
Walton League in Chicago. .

3 As set forth in the May 1965 revisioniof the act weread:  ‘Pollution’ means such contamination; or other
alteration of the physical, chemical, or biological properties, of any waters-of the State, includi- g changein
temperature, taste, color, turbidity, ot odor of the waters, or such discharge of any liquid, gaseous, solid,
radioactive, or other substance into any waters of the State as will or'is likely to ¢reate a naisance or render
such waters harmful, detriméntal, or injurious to public health, safetgr, or welfare, or to domestic, commer..
eial, industrial; agricultural, recreational, or other legitimate beneficial uses, or to livestock, wild antmals,
Dirds, fish, or other aquaticlife.” . - POEEEES : . s
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Another. section, relating to interstate matters, calls. upon the
Federal authorities to ‘“‘encourage compacts between States for the
prevention and control of water pollution.” : s

Finally, in that section of the act dealing with Federal enforcement,
the procedures outlined are designed to stimulate and not attempt to:
emasculate the exercise of State responsibilities. . TR

.- These sections of the act in particular, and other provisions in
general, would seem to leave no doubt that it was the intention of the
Congress for the Federal Government to employ its resources to act
in concert and not in competition with State efforts.  There is reason
to question, however, that the conduet of several ‘components. of
Federal activity are achieving this purpose. S

- Perhaps the major departure from the intent of the Congress has

“ gceurred in the conduct of relationships on enforcement. Originally,

“the act provided for & four-step procedure in situations where a Gov-
~érnor may request intervention. on.interstate pollution, or when the

- Secretary of HEW believes:that such pollution may exist. SR

. The first. step is the calling of .a conference of such State and inter-
state agencies that may be involved for the purpose of exchanging
views and examining evidence relating to the alleged: conditions.

- The second step is a determination by the Secrotar , based on the:
evidence, as to what, if any, remedial measures should be undertaken
by the appropriate State agency; 6 months were allowed for the State
to initiate corrective action. - , .
If at the end of this 6-month period the Secretary was not satisfied .
that appropriate action has been taken he is empoweréd . to call -a -
public hearing. Based ‘on findings of the hearing board “a formal:
notice and schedule for compliance would then be issued. to those
persons (public or private) who ‘are causing pollution. This ‘consti~
tuted the third step in procedures spelled out in the act. SRR
The fourth and final step. open to ‘the *Secretary, ‘if compliance.
lagged behind the established schedule; was to refer the matter to the.
U.S. Attorney General for prosecution. . :

What'has troubled the States is that these carefully drawn proce-
dures, designed to encourage the exercise of their responsibilities and

~to‘provide backup-support, have been bastardized in a manner that
does exactly the opposite. . What has occurred is this: The Federal . -
‘authorities have not sought to confer with the State agencies in the'

sense that the parties concerned are brought together for an' intimate - -
exchange of facts and viewpoints. Instead, the so-called conference”

is conducted virtually as a public hearing, -generally in the ballroom™
of a large hotel and with advance publicity guaranteed to generate
the attendance of hundreds of people. . : S

- These meetings have been shrouded with the atmosphere of an ad-
versary proceeding. Formal presentations of the Federal authorities
often leave no alternative for the States than to adopt a defensive
attitude. . Conditions are hardly conducive for dispassionate. appraisal
of the issues involved and their resolution: -Quite to the:contrary the

- ! State conferees. are confronted with “recommendations and findings”
-, that are normally formulated in advance of the conference by the"
- Federal authorities and ‘therefore not mnecessarily reflective of sub-
i sequent State evidence, S s ‘ R
* The amendments to the Federal act, which-were signed into law only
on October 3, 1965, call for a fresh approach to Federal enforcement
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ventures through the promulgation of water-quality standards.; - ‘The
States are given the initiative.. However, it remains. to be seeri'if the
proceedings so carefully spelled out for this purpose will be execuited in
accord with their intent. - Here again the act'specifies that a confer-
ence be conducted among State-and Federal agencies as a first step in
the resolution of differences.. And only after this step is it ordained -
that a public hearing ‘be undertaken, B
- Apparently sensitive to the dissatisfaction previously registered with
the Congress by the States because of violation of the style and sub-
stance of so-called conferences, Congressman John A, Blatnik, one of
the authors of the amendments, carefully stressed that the first step
to be taken by the Secretary of HEW in a matter under dispute;was
the conduct of “an informal conference with all parties concerned.”’
Unfortunately the bill itself does not eontain the word “‘informal.”
With respect. to that section of the act calling for encouragement of
the formation of compacts among States for the control of interstate
. pollution there has been no apparent diligence displayed by the Federal
administrators in furthering this. At-the present time eight interstate
agencies are recognized by the Public Health Service as eligible for
Federal aid because of this probable identification with some aspect of -
water pollution control. 1 of them owe their existence solely to the
initiative of the States involved; and the four that are concerned ex-
clusively with pollution abatement came into existence prior to enact-
ment of the Federal act in 1948, If the Federal authorities ‘have
sought to encourage compacts, the-results have not yet manifested
themselves. 2o ‘ T
(2) Frscal issues. R , , B
~ The once-traditional notion that installation of municipal sewage- -
‘treatment facilities is solely a local responsibility to be paid for with
community funds no longer is valid.”. Beginning in 1956 the Congress
established the pattern of appropriating annual sums to furnish
Federal financial assistance to communities for this purpose. . For the
first 5 years the annual total was $50 million; but this has been
radualfr increased and for fiscal 1966 the. amount is $91 million:
riginally intended to stimulate sewage-treatment undertakings in the
smaller, financially distressed communities, a-grant of Federal funds is
now regarded as a prerequisite by virtually all communities before
such projects are initiated. ~Originally the size of a project grant was
limited to 30 percent of the cost, but in no case to exceed $600,000; the
_latter limit has now been raised to $1,200,000 for a single project.
* Multicommunity projects are eligible for as much as $4,800,000 or
double the amount previously authorized. ; % :

A few States also provide limited financial assistance. -In Pennsyl-
vania a unique plan was.inaugurated in 1956. It provides that every
community upon completion of sewage treatment is eligible for an -
annual State subsidy of up to 2 percent of the cost of the project. The
amounts made available for distribution each year is dépendent upon
legislative appropriations. In November 1965 the New York State
electorate supported overwhelminglfr a bond issue of $1 billion. . The

_proceeds will permit the State to allot to a community a 30:percent
“share of the construction cost and prefinance a 30-percent Federal
- share, later reimbursable to the State by the Federal :Government,.
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Taken together the State and Federal grants in New York State are
intended to defray up to 60 percent of the cost of local préejects.:  The
estimated cost of the 6-year program:is $1.7 billion. = . . o
‘While there liave been doubts that communities. are incapable of -
financing sewage disposal requirements (for example, using:revenue
- bonds retired from sewer service charges), the principle is now well -
established ‘that a substantial share of this buri;n should be:carried
by the Federal Government. And it appears to be only a matter of
- time before similar convictions will arise with respect to supplemental
funds from the State.  All of this has evolved without any documen-
tation anywhere to demonstrate capacity or inability to pay via local-
service charges. - = Ll o ‘ R
Disposition of Federal funds.—With respect to Federal expenditures
for implementing the Water Pollution Control Act two key issues may
be identified: . (1) How much.money should be -appropriated ; and (2) -
for what specific purposes.shall it'be-allocated? .= - .. -

In disoussinﬁ thése issues an éxamination of the ap{vropriations for
fiscal 1966 is illuminating. -Here we find that $91 million is allocated
for construction grants, an increase of only 1 percent over the previous
‘budget.. For.all other purposes (planning, research;, enforcement,
training; ete.); the operating budget is $44.5 million, an increase of
2,«7\1percent over last year.. 1. ' SRR
-+I -the:national goal is to expedite the abatement of pollution—and
a major route to accomplish this is by constructing adequate control
facilities at. sources of pollution—then it would appear that - the
Federal amounts allocated for this purpose are out of balance with
the funds made available for Federal administration. And if budget
allocations and percentage increases may be regarded as appropriate
criteria’ of where émphasis'is being placed; it would appear that con-
struction funds hardly ranked in importance with the emphasis placed
on research, planning, and administration.- : '
" Another aspect of budgetary decision that claims scrutiny is the
relative weighing accorded to appropriations for Federal enforcement
with those allocated for strengthening State administration of control.
Here we find $4 million" for Federal activities. - However, only $5
~million is earmarked for distribution among 54 State and territorial
agéneies and 8 interstate -agencies. Incidentally, it might' slso be
‘notéd that while funds for ‘Federal ‘enforcement activities " were
increased 8 percent, there was no increase in the total allotment .
for the States. " ‘Among the conclusions that might be drawn is that
Federal money is being harbored to broaden Federal control at the -
expense ‘of strengthening the role of the States. 'This, of course,
is contrary to the expressed declaration of the act. =
~ Construgtion. grants program.—The adoption of grants-in-aid may be
regarded ‘ag an ‘acknowledgmént 'that Federal enforcement action
" could not bé dny more effective than State efforts in obtaining munici-
pal compliahce unless it was ‘accompanied’ by infisions of financial:
subsidy.  This is a point_to be kept in' mind when assessments ‘are
made of ‘the relative merits of Federal versus State performance in
dealing with the complexities of stream pollution. ~ - o
Lacking the sugar of subsidy to sweeten public attitudes toward
compliance the evidence suggests that during the first 8 years of its
trial the Federal impact added little to what was already being accom-

plished by many of the States.
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In 1956 the Congress made the first appro;t})]ri’aﬁjon{fpr subsidies to
‘municipalities, '~ The amount allocated to each State’for distribution-
to municipalities was, and still is, proportioned to a formula based on a
ratio of population coupled with per capita income of that State to
the entire %nited States. However well this may satisfy ‘equitable
distribution from a political standpoint, it has not been' well suited to
meeting pollution-abatement needs. A recent amendment will seek
to remedy this in part by providing that, when funds‘should be appro-
priated in excess of current authorization, the excess will be allotted
on the basis of population. . o o

Under the prevailing allocation scheme it turns out that States
whose sewered population is quite high may not be eligible for much
more Federal aid to stimulate treatment plant construction than. are,
for example, the Virgin Islands or the island of Guam. Each of the -
latter are eligible for about $1;500,000. Yet, a State like Indiana
receives only $2 million. Since few municipalities now show any dis-
position to build treatment works without a Federal grant, the result
is that State progratis are geared to the amount of Federal money
allocated for distribution among municipal claimants.

Ve

It may well be concluded that consideration should be given to a
more rational procedure for allocating Federal funds to municipalities.
Up o and incl%din 1965, over 30 Federal grant-in-aid authorizations -
for State and local subsidy have been provided. In‘each instance,
elaborate administrative machineryhadp to be established to handle
these in accordance with legislative intent and with'maximum equity.-
Such machinery normally requires at all levels of Government, in-
creasing numbers of advisory groups, fiscal reviewers, auditors, and
post-checkers. .It is about time to reconsider this whole procedure
and hopefully evolve a blanket tax return to local areas to be used
for the purposes intended. When it is recognized that, in addition
to the grants in the pollution abatement category, myriads of other
grants have been initiated, it is no surprise that many officials are
appalled by the labyrinth of Federal supplements through which he

must'now wander. R e
 The search for a simpler fiscal relationship”does not. denigrate the -
leadership function of the Federal Giovernment or the unevenness of
correctives in the Nation. The general‘grant, sometimes used in the -
depression thirties, was attractively simple in contrast to today’s
increasingly intricate web of Federal grants. Unfortunately, the
flexible general grant has declined, while the closely controlled cate-
gorical grants have multiplied greatly. =~ ' o

Quite aside from éxploring possibi{ltie‘s of ‘a more rational formula
for allocating Federal aid—but allied to it—is a recommendation
that an appraisal be made of the merits and shortcomings of the

sewage-disposal grant program.: Ten years of experience have been -
*accumulated on ‘this relatively new form of Federal aid. = How ‘effec-
tive has it been? Are appropriations realistically geared to aspira-
tions? What can be ledarned from the éxperiences of various States
who have acted as “middlemen’” in the distribution of funds? = These
questions are merely illustrative of what it would be useful to know,in
urther development of national pelicy. _ I ,

A similar inquiry would be justiﬁedy in connection with Federal aid

made available to the States for administrative purposes.
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Incentives for industrial waste control.—Not the least of fiseal policy
Issues relating:to pollution abatement has been the question of pro-
viding incentives for industrial establishments. More than & quarter
‘century has elapsed since the National Resources Planning Board,
in . response to a request from President Roosevelt for recommenda-
“tions -on national policy for pollution - abatement, suggested that
- consideration be given to providing grants to municipalities and loans
 to’industry as a.means for accelerating stream cleanup. P

Grants-m-aid to municipalities became an - established policy in -
1956,  However, little sentiment has been erystallized for proyiding
construction loans or any other form of subsidy to industry. ~The
prevailing view has been that the private sector of the economy must
recognize the burden of preventing pollution as an element of its
production costs. Lo : ' Co
. At various times proposals have been suggested in the Congress to
offer industries the privilege of accelerated depreciation on capital
investments made for pollution -abatement. " The Treasury Depart-
~ ment has hot favored this special-classification proposal. Industries
have had mixed feelings regarding the virtues of this type of rapid
~writeoff of corporation taxes. Large corporations, for example, have
pointed out that they find it of ‘dubious benefit as to whether they
pay required taxes sooner or later, - They point out rapid tax amorti-
zation 1s hardly an incentive; it does nothing more than provide some
flexibility with respect to payments. : , '
. Several States (such as. Massachusetts, Vermont, New Hampshire,
Maine, Oregon, Idaho, Wisconsin, North Carolina, and New York)
do offer a subsidy to industry in the form of property-tax exemptions
~ for land and equipment devoted to air or water pollution abatement
purposes. . The resulting tax benefits appear to be minimal. It is
questionable whether this incentive can be credited with having much

of an impact on the decision of an industry to undertake a pollution

" abatement program. = = . :

An incentive proposal receiving increased attention is the imposition
of a sliding scale of charges related to the quality and quantity charac-
teiistics of industrial .effluents contributed to streams, The smaller

“the amount of polluting material contributed the lower would be the

- charge imposed. . Advocates for the adoption of this policy see this as

" » means for furnishing every polluter with an immediate and well-
defined incentive to minimize ]ixi‘s liability ‘and the automatie result
would be cleaneér streams. . = - , o
Not so clear, however, is. what would happen. to the condition .of
- ‘streams where contributors of pelldtion might find it more convenient
to pay the chsrges rather than take measures to reduce. the pollution.
And not yet illuminated is the matter of who could collect the charges
(the State in which the water is-located or the Federal Government?)
and for what purpose it is intended that the acquired revenues be used.
At the 1965 White House Conference on Natural Beauty, one speaker
envisioned possibilities of ‘the  Federal-Government collecting such a
tax to sustain a revolving fund of several billion dollars, which would
be available for beautification purposes. e
- The virtues associated with employment of “effluent charges” as
- an industrial waste control incentive seem to have originated from a
misinterpretation of practices in the Ruhr Valley of Germany. Here .
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a group of watershed associations—organized as cooperative under-'
takings, the membership of which includes municipalities, industries;
recreation interests, and other quasi-public and private constituencies
with a stake in water use—provide a variety of services to insure
optimum use of the resources. . - L
Among other things, these associations offer a choice to its members
of treating their wastes individually to a required standard or to
utilize centralized treatment facilities built by the association.  In-
dustries that elect to satisfy their waste effluent control requirements
in full or in part by utilizing association operated treatment facilities
pay a charge based on the quality and quantity characteristics of
 their waste. But it is to be noted that this charge is made for a
‘service rendered ; namely, the treatment or modification of a waste-
water efuent. Furthermore, the judgments made with respect to
maintaining certain quality conditions in a stream, based on de¢igions
that reflect a weighing of benefits and costs, is not made by a regula-
tory agency remote from the region, but by the meimbers of the asso-
ciation who represent the various interests in ‘the valley and are
assessed for their share of this cooperative undertaking. o
" The attempt to transpose the Ruhr Valley practice of “offluent,
charges”. as an incentive device for control o pollution, without
giving recognition to institutional arrangements through which such
charges might be made effective for their intended-purpose, represent
a grave misunderstanding of the procedure. - - .. . ,
Actually, the effluent-charge philosophy ‘employed in Germany
should be regarded as representing nothing more nor less than the
application to an entire river system of the. principle of municipality
imposed waste-load surcharges. - The latter practice has won increas-
ing favor in the United States since its introduction at the turn of
the century, as an equitable means for sharing costs of treatment,
facilities among industrial users of a community provided service and
for encouraging reduction of pollution loads at their source. Here
again it should be reiterated that the incentive is not a tax, it 1s for.a
service rendered and the decision to utilize this service or to provide

alternate means is optional upon the producer of the waste.

o » o

~ What is to be emphasized is that the entity imposing the surcharge—
in this case a municipality or metropolitan sewerage authority—ear-
marks and employs tI])Jis revenue for building and operating facilities
to satisfy a specific and universal requirement. To apply. this
principle to a river watershed or original area requires a type of
Institutional arrangement that has not received: much attention in
the United States.  What this involves will be discussed later,

Tncentives to industry may also stimulate undue emphasis upon
waste treatment, rather than upon “in-house” reduction or even.
elimination of wastes. g o A
~ The private sector of our economy has not been entirely deprived of
governmental aid in coping with industrial pollution control.. A sub-
stantial amount of industrial waste (perhaps as much as half of the
total produced) is already being handled in municipal sewage treat-
ment works. These municipal Tacilities are eligible for Federal sub-,
sidies amounting to at least 30 percent of their cost. In addition,
several States provide someform of limited financial aid to communities
for treatment facilities. Therefore, wherever industries.pay & pro rata
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share for the use of municipal facilities their costs are reduced in
proportion ‘to the subsidies, already received by the municipality
from Federal and State funds, - :

- Furthermore, while industry has regarded it a dubious blessing that
Government research may develop solutions to industrial waste con-
trol problems, which heretofore may have been conveniently cataloged
as technologically unsolvable, the fact is that as insistence mounts for
correction of these problems industry may benefit from findings that
have emanated from Government supported research. =
- In terms of dollar expenditures, federally sponsored research’ is

- not insignificant, _In fiscal 1966, for example, the budget of the Public
Health Service, Division of Water Supply and. Pollution . Control, -
has sllocated $6 million for research grants (an increase of 44 percent) -
for in-house research, technical, and training activities. Industry
must regard itself as one of the beneficiaries of whatever these in-
vestigations: contribute to the art and technology of pollution control.

(3)_Inst’itutioml 188Ues ; o o
- With respect to. institutional arrangements the issues that Have

dominaaed.gnbﬁb e arer - T
(1) On whit level of govérnment—-Federal or State—should
| primary veliance be plk’aﬁCéd* for the "'a,dmi‘ inistration of pollution

' “control; and™ " ‘ : JEL
) Whers ‘in the Federal Establishment among the several

. agencies engaged with water resources activities is it appropriate

___to lodge responsibilities for pollution control?

Preoccupation with these issues has submerged attention to the
potentialities of other institutional arrangements for effectuating
pollution control. “Considering the billions of dollars that are esti-
mated ‘to be spent for this purpose, and taking into account short-
‘comings inherent in both"_‘Stgate‘ahd;_zE’edvéral regulatory approaches, it
~would be'in the national interest to explore the potentialities of various
in$tfumentaliﬁiés; that could be suited to the management of river
quality. A PR R Y R o
“The conservanty district ‘procedures pioneered in Ohio and the

‘recently enacted legislation in Michigan to promote establishment of
- watershed councils and river district management agencies are illus-
trative of institutional devices that claim attention in the search for
more effective solutions to the “pollution” problem than are currently

‘employed. e R

In this connection, who can say that the potentialities of the inter-
state compact have been adequately proved? ' This device hias unique
capabilities, a number of which have not yet been exploited in water

resources management. - L )

“More ori’ this matter ‘of instititional arrangement will be discussed
in the section of this report dealing with mechanisms for the imple-
mentation of policy. ~ Something further needs to be said at this point
about the two issues that have captured primary attention.

Issue No. 1.~—As matters now stand, it appears destined that water
pollution control affairs will be increasingly dominated by activities
and actions on the Federal level of Government. Along with similar
tendencies in other Feéderal-State relationships, the central fact is -
that in' polh ~control State prerogatives are being attenuated
rather than strenigthened. - - 5 R
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While it must be acknowledged that administration of pollution
abatement in some States may in the past have left a good deal to be
~ desired, this can hardly be accepted as evidence that Federal control
must be thrust upon all States. Yet this view is being aggressively
promoted. ~ :

As a result two things are happening. = State agencies instead of
. being inspired to put forth their best eflorts are either being. em-
broiled in jurisdictional matters and- thus rendered less effective,
or they are being diverted from matters they regard as having priority
in order to accommodate to Federal edicts. The Federal bureaucracy
is swelled in manpower (often by stripping the best from State agen-
cies) and financial resources to undertake what the States are being
handicapped in doing:. ' VTR PN ‘

Those who understand the intricacies—technical, economic, and
social—of pollution-control endeavors, question “the propriety and
the desirability of the National Government assuming: the central
role for decisionmaking and responsibility. ~Among other things, they
point to the fact that contrary to undocumented pronouncements. of
those ~who: have recently ‘“‘discovered” the pollution: problem, the

- secord of many State agencies has been outstanding in dealing with it.

The record shows, for example, that long before pollution became
a high-pitched political issue—and, with only - modest outlays for
administration and with no subsidies available to municipalities—
substantial progress was being made by the States in-advancing water
pollution control. In this connection one might scrutinize accomplish-
ment prior to 1956 in such States as Illinois, New Jersey, Wisconsin,
Indiana, Ohio, Iowa, California, and Pennsylvania, to naine some of
* those with outstanding records. (In Illinois, for .example, less than 2
~ percent of the population had sewage treatment in-1929; by 1964 the

percentage had increased to 98.6. Other States have e‘qilaﬁy impres- -
sivegains.) : R oo :

Some 30 years ago, as revealed in testimony before a congressional
~ hearing, ships in Philadelphia could not em ark passengers on the
evening before sailing because the stench of the Delaware River was
unbearable; such a condition does not prevail today.

Reports of the Chicago Sanitary Commission a half century a%‘o
show that the streams in that metropolitan area were so grossly
olluted with sewage solids that chickens, dogs, and cats could seurry

ack and forth across the scum-encrusted. surface. ~Not mary years
later Chicago began the construction of sewage-treatment facilities
that today are acclaimed as one of the “seven wonders of the engineer-
ing world.” P , . S
' hese examples are cited not to su%gest that everything:is well in
the control of water pollution. But they might serve as.( ogumentas
tion that solutions to the problem’ were being effectively: advanced
- somewhat antecedent to the last few years and at places in the Nation -
rather remote from Washington. What is still lacking is a realistie
documentation of the present quality of our watérs and of the publie
and private waste treatment plantsiactually built over the last 5 to 10
years. - B L
..~ Issue No. 2.—An assessment of the ,apﬁ)lropriwte‘ place withifi the
" Pederal establishment to lodge responsibilities for pollution control
calls for a bit of background. ~ - R - Do e
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- The eurrent formal transfer of these responsibilities from a division
within the. Public Health Service to a separate division ‘within the
Department of Health, Education, and Welfare, is heralded by its. -
proponents as an “‘“‘upgrading” of this “activity. . Other observers ~
mterpret this move as leading to an estrangement of cooperative
relationships in technical aid and services between the Federal
Government and the States, which had long been fostered under the
" auspices of the Public Health Service. ‘ :
Beginning ‘in 1912 that agency created a Streams Investigation
Station in %inc_inna;ti, the .purpose of which was to conduct funda-
mental research-on water poﬁut}ion’ and to assist the States in advancing
their programs. -Over the years this modest venture produced 'the
richest dividends. - Cincinnati became the Mecca, not only for State
personnel, but for people throughoiit the world who sought knowledge -
on pollution control techniques. .-~~~ = T ' ‘
II:, was an. acknowledgment of ‘the competence and capabilities of
the Public Health Service in the field of water pollution thist:Yed to
designation of -this agency as the appropriate one to administer. the
Water Pollution Control Act, first passed in 1948. ‘The act was
designed to strengthen State administration and specifically cited
the intention to provide Fedéral technical aid and services toward
this end. - In-this area of endeavor the PHS not only excelled, but
had developed a nice sense of rapport among the States. : :
Conservation groups who had-fought for ‘the passage of legislation
that would have supplanted 8tate control with Federal control, not
only were dissatisfied with- the act, but also with the fact that by
tradition the PHS was more scientifically oriented than regulatory
minded. ' Thus what might have pleased the States in terms of &
partnership relationship was not at all acceptable to those who favored
- aggressive Federal control. S T
When the act was amended in 1956 to strengthen enforcement
provisions under the auspices of the Secretary of Health, Education,
and ‘Welfare, the designation of the Surgeon -General of the PHS to -
- administer the act was continued. But in 1961 when further changes
were made to emphasize enforcement the administrative respon:
-~ sibilities were given solely and directly to the Secretary of HEW.
- Although throughout these changes the Secretary ‘continued to use.
the PHS for conduct of the program, it gradually became apparent
~to the States that they were a.ctuﬁly dealing with two different entities
in PHS—a new group intent only on enforcement“aspects and the
- original component that now retained only those duties related to
the technical and grant-in-aid elements of the program. - -As time
went on'the pace of intervention in matters relating to enforcement
increased. and it became quite obvious that the dominant thrust of
PHS activity was to be in ‘the direction of compliance proceedings. -

“ . The 1965 amended version of the ‘previously twice amended act

_establishes s Water Pollution Control Administration in-the Depart=

ment of Health, Education, and Welfare.. Thus the Public Health
Service has been formally stripped-of all administrative concern: with
pollution control. , N o TR
- Whether or not this event represents an “upgrading” of the status
of water pollution affairs in-the Federal hierarchy remains to be seen. .
Some observers believe that this is only an interim step. To give
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substance to this view is the introduction of a bill in the Congress by
Senator Frank Moss (S. 2435 submitted on August 19, 1965) to
redesignate the Department of the Interior as the Department of
Natural Resources and to transfer certain agencies to the Department.
Among the activities recommended for transfer are the water-pollution =
control functions of the Secretary of HEW .4 , R
The arguments supporting such a:change follow this-line of reason-
ing: Pollution of water has an impsaet-on the economy of the Nation
that goes beyond considerations of health. Henceé, the administration
of control measures should be centered in an agency that has broad
experience in matters relating to water resources. " The Interior De-~
partment would appear to qualify in this respect by virtue of the
fact that several of its component units—such as the Geological
‘Survey, Fish and Wildlife Service, and Reclamation Service—have
long been identified with varied aspects of water uses and develop-
ment. Furthermore, its Bureau of Mines is a logical unit for assign-
ment to mine-acid drainage control. -~ What the future holds in the area
of relocation of administration of Federal policy is difficult to prophesy.

(4) Technological issues =~ * _ o

Any discussion on technological issues should be prefaced with
some comment on the state of the art. It is not uncommon to heéar
it said that nothing new has been added to sewage-treatment tech-
nology for a half a century. .
© It _is_true that no spectacular innovations have occurred wit,

‘espect t0 basle processing components. 18 may be regarded ag

he encineers and scientists who pioneered the art. - ey

were so thorough in uncovering fundamental principles and s0_in-

genious in applying them to practice tha.t,.!gpter—daz co% tributions -
- Juay be regarded ‘primarily as refinements of component design and

gperating techniques, DBut this is no cause for beliel that methods

are outmoded or inadequate; they may not be fully employed, byt

ﬂ_le% are available, S 4 :
e technological issue that does command attention is & tardiness
in the application of a system-desif'n‘ concept in the planning and
operation of stream pollution control endeavors. The challenge here
is to devise and apply a combination of measures to attain desired
‘quality at theleast cost. : SRR '
The traditional approach to pollution control has relied primarily
‘upon the installation of treatment facilities at points of waste dis-
‘charge. 'Actually there are a variety of methods for mitigating
pollutional effects and enhancing the quality of waters. o
Among: them may be cited low-flow augmentation, a proposition
‘that is eurrently being promoted by interests allied to the construc-
tion of multiple-purpose réservoirs. Operationally, the practice of
‘augmentation has not yet been effectively geared to quality control
requirements, , , e
nother alternative is the mechanical reaeration of streams. 'This
technique has not yet been given the consideration that it.should un-
doubtedly command in view of the progress made in the development
of aeration equipment, e oo :

4 This was accomplished by Presidential Order in 1966.
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Still another technical alternative is the storage 'of waste-water
effluents and scheduling of ‘their release in accord with variations
of streamflow.” This practiceis creatively suited to take advantage
of h{drologic’vhria;bﬂiby in the management of river quality. '
These are but a saropling of technel%gical methods that raay be used
rsI(‘al}]):au'a’c(.aly' or in combination to optimize pollution control endeavors.

& opportunity of apl}])lying them is hindereéd, however, because Gov-
ernment policy and the existing laws and institutions for its imple- -
" mentation are wedded almost exclusively to the exercise of regulatory

functions; namely, the promulgation of prohibitions and their enforce-

Under these circumstarices conditions are -not " compatible for the
“exploitation of the riew tools and techniques for systems' design and. .
. operation in the management of river quality. . . . .o

" Among other technological miatters that lay .claim for attention
from the standpoint of public ‘policy, there are three that deserve
comment: Storm-sewer separation, deep-well disposal of wastes, and
" mine-acid drainage control. - : sl Tt
Storm-sewer separation.—On the basis of what must be regarded as
incomplete evidence of benefits to be derived the Federal panic button
'has been pushed concerning the pollution of rivers caused by overflow
from community sewers during storm periods. The Congress has
been told that cities must be equipped with two separate sewer sys-
" tems—the existing network mp((il'1ﬁe£ to exclude the entry of anything
but sewage snd a new one added for the exclusive purpose of-cenduct-
iz rain: rumoff - directly “to the river. The cost—to-be-financ dby
substantial- Federal grants—is estimated to amount to~$25" to$30
billion, or even more. . (See “Pollution Effects of “Stormwater and
Overflows' From Conibined Sewer Systems,” U.S. Department of
“Health, Education, and Welfare, Public Health Service Publicationt
No. 1946, November 1964.) “ S e

*With commetidable prudence the Congress has not yet committed
itself to wholehearted acceptance of this pro osul,w - But it did prd®
'vide in the 1965 amendment to the Water Pollution Control Act its -
~authorization of $20 million annually for the next 3 years for the
‘purpose of assisting demenstration projects related to methods for con-
trolling discharge of inadequately treated wastes from sewers that. -
-carry.storip water. . ... PR o L ‘

" The issue is this: If storm water runoff is segregated will the bene-
fits be commensurate with the investment required? : All we know is
that storm overflows bypassed by sewage-treatment plants may: con-
‘tribute—at the most—about 2 percent of the total “pollution load
-entering the Nation’s- streams. . Those who are adyocating - storm-
“sower: separation- mighjt Je. challenged on another peint: Simply to
isegregate such flow for direct diversion into a stream would seem to
have dubious value because storm water, at least in its first flushing,
_.¢drries a-considerable amount of pollution: originating from debris on
-streets and roofs. o - ' ; ‘ :
Deep-well disposal of wastes—Searching for ways to minimize the
cost of keeping difficult-to-treat liquid wastes out of streams, indus-
trial enterprises are evidencing a lively interest in using deep.-wells for
this purpose. This practice was pioneered by oil-well operators and
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later by processors of brine deposits. In both' cases the extraction
through wellholes of either oil or brine liquors left the processors with
‘the problem of getting rid of large quantities of unwanted salt water.
When State regulatory authorities called a halt to the discharge of
this salt water Into streams the processors took the obvious step of re-
turning this liquid back into the earth via disposal wellg...» -
The relative' ease and economy of this pra#fice has captured the
‘attention of other industries with a liquid waste disposal problem.
As a result such wastes as spent acid are being pumped underground.
‘While this may solve the immediate problem of preventing stream
pollution it raises the question if adequate safeguards are being em-
‘ployed to the prevention of ground-water pollution. According to
the U.S. Geological Survey there is a paucity of knowledge about the
movement of underground water.” - L ’ ‘
The public policy issue presented is this: Do our State and Federal
regulatory agencies currently possess sufficient knowledge to provide
‘assurance that present and proposed deep-well waste disposal installa-

tions will not ultimately produce irreparable quality deterioration of

ground-water resources? If the answer is “No,” then prudence would
‘suggest that governmental authorities discourage this practice. .
- Mine acid drainage control—Efforts to devise:and apply measures
for the control of acid drainage from abandoned and active coal mines,
with only a few exceptions, represent, until recently, a. dismal record
.of frustration and ineffectiveness. T

» Pragmatic approaches toward amelioration of mine ‘acid pollution
* had their origin in the 1930’s when air sealing of mines was recom-
mended by the Public Health Service to provide unemployment re-
lief during the economic depression of that period.. Following. this
the States of Pennsylvania and Indiana encouraged application o:
‘various empirical measures, such as strip mine submergence, chemical

neutralization and drainlgge diversion in efforts to minimize the adverse -

‘effects of mine acid.. More recently the Ohio River Valley Water
Sanitation Commission (Orsanco) promulgated control measures in
the eight-State area under its jurisdiction based on-an elaboration of
the empirical practices that were found to be effective in Pennsylvania
and Indiana. - = : s : TR

If it did nothing more, this action by Orsanco dispelled the psychol-
-ogy of defeatism which has shrouded attempts to deal with the
problem. It brought forth an acknowledgment from the coal industry
that practical means did, in fact, exist to ameliorate mine drainage
pollution. This prom{)ted ‘State legislatures ‘to remove the legal
“exemption from control obligations that heretofore had been enjoyed
by the coal industry. Ce T
- “Quite recently; several Federal agencies have displayed an unusual
‘amount of interest in the mine acid problem, among them the Public
Health Service, the Bureau of Mines, and the Geological Survey.
The availability of research funds—supplemented: with Appalachia
‘moneys—has resulted in a host of surveys, investigations, and
-demonstration projects. R o SRk

Tt now appears that competition for identification: with mine

drainage control rather than appraisal of opportunities for coordinated
effort s the distinguishing characteristic of these endeavors.. Con-
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_sidering that the amounts being spent are not small-—one investigation
.project is budgeted at a million dollars and several others of similar
-scope are being planned by the same agency—it -would appear appro-
priate that attention be .fzr)‘cuse‘d' on the disposition of Federal funds
or mine acid control with reference to the relative utility of current
undertakings and duplication of effort. : o :
Substantial sums are being devoted to rather detailed and long-term
survey and research projects. In view of the fact that certain empiri-
‘cal practices have already been proven to be efficacious in minimizing
acid mine drainage, the public interest may be better served if a
‘greater portion of the Federal funds were employed.at this time in an
- effort to secure immediate benefits. For example, experience sug-
_gests that the construction of diversion ditches to exclude the entry -
 of surface water into abandoned mine workings would yield benefits
“ip acid reduction. . .- - . :

. Quine Priyerpres For FuruRE Natronar, Stare; anp Locaw
N Povicies S

" Basic ‘policy questions that confront the Nation today are not
unlike those posed 30 years ago when the Congress and the Executive
.'Office of the President riveted serious attention on water pollution
-control. The debate thien, as now, centered on-— / -
<7 (1) "How clean should a stream'be; and™'
(2). Which:level of government should exercise what respon-
sibilities'for the abatement of pollution. R RN
" However similar the policy questions, a great difference prevails
today /in the social, economie; and political climate within which
- the’ debate-is carried on. Socially, there is a mounting pressute to
hasten the cleanup of streains. %conmically, the affluence of the
Nation is such as to dismiss any question that this desire cannot-be
-satisfied. Politically, proponents of Federal control have come a
~long way in advancin(% the concept that this is the “‘painless,” if not
- the'preferred way of dealing with the situation. o ’
" Therefore under conditions. that-exist today it is no:longer realistic
to assert ‘that the States can maintain their traditional posture of
individually discharging primary responsibility for all aspects of
-water pollution control:  “This does not imply, however, that the
‘States should ‘be supine in: determining the goals to bé sought nor
should " theﬁ lessen their efforts *in "bringing about achievement of

‘desired goa , ~
Do WHAT LEVEL OF GOVERNMENT?
In seeking accommodation to the circumstances that now exist, it
“would ‘be appropriate to reassess and delineate: the respective roles
-of . Federal; State, and local entities in this common task of water
* quality management,. S E , by
Responsibilities have become. blurred, with the inevitable. result
that contentiousness between the Federal and State bureaueracies
have hindered both cooperation and coordination. The initiative,
as well -as the authority, of the States has suffered from erosion by
statements and actions calculated to enhance Federal control.
‘As a guiding principle for making an accommodation that is com-
patible with circumstances and needs, this philosophy might be
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asserted: Only that which cannot be done effectively at the lowest
echelon of government should become the responsibility of succes-
sively higher authorities, An analogy presents itself in the accom-
modation devised for the administration of justice. Except under
special circumstances grievances are not brought before the purview
of the U.S. Supreme Court without first seeking adjudication in the
lower courts. It is. submitted that if the present trend of Federal
intervention with respect to pollution control continues every facet
~ of this complex undertaking will have to be brought to Washington
for deeision. ERETEIEUAE o S
Grassroots responsibility i
~ Several guidelines for delineation of responsibility suggest-them-
selves.  With respect to promoting exercise of responsibility at the
grassroots level, neither State nor Federal Governments have been
- distinguished in giving leadership to the establishment of watershed
or regional institutions through which. the solution: of pollution prob-
lems might be more. intimately harnessed to: the interests of these
upon whom the burdens and benefits should fall. = Yet 1t is within:the
framework of such institutions—authorized to plan, finance, design,
-and operate facilities to satisfy local needs—that perhaps the greatest
opportunity may -lie for .implementing optimum  quality-eontrol
measures as well as for freeing the State and Federal regulatory -
agencies of detailed administrative supervision. .

‘National policy might not only declare that instrumentalities of
this kind are to be fostered, but also provide incentives-for their
creation and administration. " : o

One form of such an instrumentality might find expression through

. an  interstate compaet—with broader responsibilities and powers,

however, than those associated with  existing ‘eompacts on water =

pollution. In this connection attention is invited to the compact
establishing the Port of New York Authority and to the manner in
which this agency is organized to perform a specialized regional service
and does so on a self-liquidating pro&ect»basis without making inroads
on the taxing base of the signatory States or the Federal Government.
Serious consideration of such a structure is desirable, even with the
awareness that it brings with it political problems of what controls
the electorate forfeit. : o : .
Another type of institutional arrangement—and one which is
specifically adapted to a watershed or portions thereof—is a conserv-
ancy district.. So far as is known the employment of such an agency
_in the United States for water pollution control has not been given
adequate trial, although such agencies have demonstrated effective-
ness in dealing with flood control and. other aspects of water-resources
management., g ‘ : :
- Perhaps the most sophisticated form of local-entity management of
pollution control is to be found in the operation of the cooperative
water boards of the Ruhr Valley of Germany. Although they are
subject. to the broad purview of goth the state and Federal Govern-
ments these boards are otherwise independent and self-supporting
institutions with a record of performance dating back in some cases
for half.a century: .- R T

68-240-—66—vol. 1—32
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. 'These examples simply illustrate a range of institutional devices

that may be judged applicable to the purposes of engendering effective

action on the local an‘cfregiona‘l levels of government. LA
In California, a study is' being initiated to provide the legislature

of that State with a review of possibilities for implementing a region-
wide ‘waste-water collection and disposal system and other means for
maintaining water quality levels' in the San Francisco Bay-Delta
area. ' ‘What is significant ‘about this study is that it is specifically
aimed toward analyzing the potentialities of a regional institution
that will have the authority and capability to integrate the finanecing,
construction, and operation of a complete .physical system. The
study is designed also to illuminate procedures to be employed for
optimizing water-quality control measures and the rmethods. for
allocating costs to beneficiaries, - . B o
State responsibilities S R L RS S

State:regulation of pollution control has never been favored with -
budgetary resources commensurate with- the responsibilities ‘that it
hasiinvolved. Furthermore, the effectiveness of State regulation
has-been in large measure contingent upon persuasiveness in generat-
ing response from loeal entities. ‘After all, it is the municipalities
‘and. industries who must actually finance the construction of control
facilities and their operation. e :
 This important detail may not be fully: appreciated by those who
Jrave presumed that Federal fiat haS«a;“»specimlp II:)

’ ind of magic. Federal
‘fiat lacks: vitality without substantial .infusions of Federal subsidy.
" The American Municipal Association made this quite plain in' 1956
in testimony before the Congress some 8 years after the first: Federal

“Water Pollution Control Act was passed and dissatisfaction had

‘mounted with respect to lack of accomplishment. ‘
- Association spokesmen representing millions of citizens in thousands
of local communities in effect said this: “If you expect municipalities
to comply with Federal edicts to build sewage-treatment plants, then
the Congress has the obligation to provide Federal funds for their
construction.” T . ‘ s

These things are mentioned simply to place in perspective the nature
of the problem with which State agencies -have been confronted and
thus provide a basis for assessing their role in-the advancemient of
pollution control objectives. . S STl
It is doubtful that the States can make available sufficient financial -
‘resources to satisfy with any promptness the demands resulting from
social pressures and the expressions of Federal concern for stream
cleanup. :In fact, it must be acknowledged that State budgets have
long been less than adequate to' cope with urgent current necessities to
say nothing of laying the groundwork for more sophisticated erideavors.
oI w‘oulg appear, therefore, that the discharge of State responsi- -
bilities in pollution control should be concentrated” on "imprOVing ]
‘capability in the conduct of routine, but vital, day-by-day operations
associated with securing compliance with existing regulations. Pro-
moting the installation of control facilities is basic to this end.” But
there 1s something more than this involved.

Perhaps the greatest deficiency in administration of pollution control
to which the public can be exposed is failure to deal with the obvious.
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~ The public is concerned with a different—and more pragmatic—set of
values than most professional workers when it comes t0 gaging efe
fectiveness of control efforts. It matters little to a citizen, for example,
to be informed of progress being made in conducting research and in
drafting comprehensive plans if year after year he sees no diminution
of iﬁa,unch manure being discharged from an abattoir or oil from a steel

Distressing as it may be to shift efforts from systematic investiga-
tions ‘and preparation of reports to the more mundane’ tasks of field
inspection and prompt cha enging of violations, the fact is that no
function of a regulatory agency is more vital—or neglected today—
than such activities. *Small wonder, therefore, that the public fails to
comprehend exactly what it is that control agencies are doing.

In brief, there is & policing job to be done. Aside from the virtues
that this holds in furthering abstement of obvious pollution, it en-
hances opportunities to assure a proper return from the huge invest-
‘ments already made for the construction of treatment facilities. Itis
commeon knowledge that these plants, in'the absence of routine in-
- gpection, ‘often fail to produce results they’ are-designed to achieve.

Unless the States do make the choice of improving their capability
to carry on day—"by;day“()peratin‘g responsibilities there would seem to.
be no alternative but that this burden be shouldered by the Federal
authorities. Let it be noted that the Federal Government has already
initiated in a few' States routine ‘performance: audits® ‘of those
mupicipal sewage-treatment plants that have been built with the aid
of & Federal grant. If the States had been ade uately handling this
basic regulatory function there would be smaﬁ ‘reason - for Federal
inspectors.” s i o ,

' connection with both the Lake Michigan and Lake Erie Federal
enforcement ¢onferences, it was made uite clear that, if the States
involved lacked the capability for estabcfi'shing and maintaining  sur-
veillance of discharges from entities under their jurisdietion, - the
Federal authorities would be prepared to doso. =~ -

All of this suggests there is a vital area wherein. the States can
unqualifiedly find room to assert and exercise responsibilities.
Federal role L ' s

The philosophy and wording . of the Federal Water Pollution
Control Act rather nicely conforms to the view that it should be the
policy of the National Government to supplement-—not supersede— -
the resEonsibilities of the States. It is in the execution of this act
from which evidence ¢ontinues to multiply indicatin%) that the author-
ity, if not the existence, of the State agencies may be jeopardized.

Such situations: command ‘candid  examination, in ~wiew of : the
increasing evidence of conflict.on what constitutes appropriate Federal
responsibilities. The(aiy’ should not be lightly disposed of as_simply
“politically motivated.” The op({x,ortunities presented to the National
Government to supplement_and ‘abet local -and State efforts :are
enunciated in the Water Pollution Control  Act. They - include
financial support to municipalities for construction of sewage treatment
facilities; grants-in-aid ‘to States for upgrading - administration;
conduct of research snd training activities; and the development of
.comprehensive river basin studies. - el
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However, there can be.some question as to whether these programs
are being adequately implemented. ~ As discussed earlier the formuls,
for allocation of construction funds to the States leaves something to -

- be desired insofar as matching available money to-needs; - .. .
. - Any decision to increase the grants substantially should undoubtedly
be preceded by an objective analysis of the impact:of past grants upon
both the rate of correction and the absolute amount of -construction
compared with previous years. ' RS S
A Concerninf grants-in-aid to States for improvement of administra-
tion it would be desirable for the Federal authorities in consultation
with ‘the States.to undertake an evaluation of the use and effective-
ness of -these expenditures. - Where are such. funds being. channeled:
Into researchi? - Into river quality monitorin ?“For the employment
of inspectors? For the conduet of public education programs? For
th% gug‘chase of laboratory équipment?: : S

oices for the use of these funds are rather bewildering. .- Condi-
tions in each State agency will differ regarding matters that-should -
command priority. -On the basis of 8 years of experience among o
many agencies undoubtedly there are some common denominators -
for guidance in making choiees. . G

For example, what has been the-nature and scope of State research
efforts and how productive has this been in realization of the objectives
of the agency? Some obsetvers express the view that, if a State
agency is already laboring to keep abreast of its regulatory functions,
- it.is folly to invite the diversion:of manpower and funds for researeh;

From an historical standpeint the use of grants-in-sid is regarded
as one of the most. effective deviees available toa central govern-
ment for stimulating better performance on the part of State and
local levels of government; ' What needs to be examined is whether -
current implementation of this-principle as applied - to the administra-
tion of State water. pollution control programs is effectively oriented.

National policy is also committedp to the principle that Federal
responsibility embraces the conduct of research and technical training.
Such aetivities have now proliferated to - the point where' current
appropriations_ (fiscal 1966) total $15,900,000—an increase of 44
. percent over the year preceding.- This is in addition to more than
+ 89 million allocated for extramural research and ‘training grants,
These substantial and increasing ' expenditures lay claim to the
establishment of guidelines by which their validity may be examined
- and justified. S cor : .
s e HOW CLEAN SHOULD A STREAM BE?

Thirty years' of debate on mational policy relating to pollution
control—from  which Federal legislation, thrice amen ed, has
evolved—has not been distinguished in providing a practical definition
of the goal to be sought. The: unresolved question.is: How clean
should a stream be? -~~~ .. .. - ¢ N T TR Tl

This matter dominated: deliberations at the 1960 White House .
Conference on Water Pollution and produced contradictory recom-
mendations. The first. asserted that “asers of :public: waters have ‘a.
responsibility of returning them as nearly clesn as is technieally
possible.”. This was: followed by the declaration that— -

There is need for a more systematic approach’ to the evaluation’ of ‘the water
pollution problems to include health, aesthetic and market values. A framework
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of analysis must be developed which will provide a relatively precisé understanding
of benefit cost and which will form the basis for the design of publie policies and
programs for effective water quality management. o

The first recommendation means literally that pristine purity should
be the objective, regardless of what costs or benefits may be associated
with. pursuit of. this goal. - The second proposes -that the objective of
pollution control efforts should be the management of river quality -
* gonditions so as to yield the greatest overall net: benefits from’ water
resources. o e S
. At least partial recognition.of this latter concept had previously
. found expression in national legislation, if it can be presumed that the
section “of the act-calling for development of comprehensive river
basin programs embraced theé notion of identification of costs and
benefits. In fact, studies and reports related to comprehensive
planning projects account for the expenditure already: of  many
millions of dollars. . - - - BT

However, in: the conduct:of Federal enforcement conferences it is
not at all apparent: that findings from these comprehensive program -
studies are geing ‘weighed in the pronouncement of conclusions.

- Quite to the contrary, the central thrust of the decisions appears to be '

that all municipalities and: industries should provide the maximuni -
degree of treatment -technically available regardless of'-physical;
hydrologic; and economic.characteristics of the basin. o
. The anomaly of dedicating substantial sums of money for prepara-
tion of comprehensive plans. and then not giving them appropriate
consideration in formulating action programs at enforcement hearings
illustrates -the inconsistency that exists with respect to Federal
pollution control objectives. L : T SR
.. The most recent attempt to develop a meaningful approach to deter-
mination of how clean should a stream be, is.to be found-in the 1965
amendments to-the Water Pollution Control Act. A section has'been
added dealing with adoption of water quality criteria applicable to
interstate waters followed by the promulgation: of standards for their
achievement. The original intent of the Senate version of the act .
“called for establishment of national standards. . 'The :¢ompromise
measure that was passed offers the-option to the States to undertake
this assignment. However, should a State not comply: and complete
this work within 1% years (June 30, 1967), then the Secretary is author-
ized to call a conference of the interested parties following which he
~will promulgate standards. If a Governor of a State is not satisfied
with these standards then the Secretary shall convene a publicthearing -
before: a board: of five or -more persons. appointed by the Secretary.,
Decision of the hearitig board will be final. L R T
- 'With respect to guidelines to' the States and to the Secretary for
“establishing standards, the ‘act furnishes these clues: “Standards .~

shall be such as to protect the public health or welfare, enhance the

quality of water and serve the purposes of this Act.” '[Emphasis added.]
Note carefully the italicized phrase. -Does this mean that regardless
- 'of the uses of & streamor thie Hatural eondition with-which it may
- have been endowed . that ‘the standard maust. be - established - to

Mtenliance” quality? RO el R
_If this'is the objective, then it would appear to-be negated in &
- following section of that act setting forth these guidelines upon which
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““appeared. fu | ‘
" discernible : future . problems. - Almost’ everywhere, the regional.or

“of obvious' emerging hazar ) i
proaches is one of pragmatic response to challenge—sometimes belated,.
- occasionally with real foresight.. -~ '
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b
. ~Icial review shall be based. Should an alleged violator of thestand-.
ards seek to challenge their validity or applicability, the court is
instructed to make'a determination as follows:
The court, giving due consideration to the practicability and the physical and
economic feasibility of complying with such standards, shall have jurisdiction to.

- enter such judgment and’order enforcing such judgment as the public <nterest

and the equsties of the case may require. [Emphasis added.] :
These instructions; it should be pointed ‘out, command considera= -
tion of a number of factors other than enhancement of quality. In
fact, they spell out rather precisely the considerations that have been
inherent in virtually all prior c¢ourt determinations relating to pollus -
tion. Furthermore, these are the considerations that ﬁ‘avenbeen
stated, or at least implied; in Statéelegislation and which have served
as~a basis for administrative decislens made by State regulatory

At this point it is releva.n’ﬁ to comr@éﬁt on a;'ifrequéllit‘ Qriticism that : :

State regulatory agencies spend “too. much itime’ in'reaching deter-

- minations -of ‘pollution-control requirements. 'Apparently what ‘is.
overlookedis that:in these endeavors the agencies have been ‘thor«

oughly ‘aware of how the courts: will analyze -such : requirements.

"They earnestly seek to resolve such complex issues as practicability,
‘physical’and economic feasibility; the ‘public interest and the equities

involved prior to the formulation of regulations. As a result they
have been qiiite sucéessful in ‘minirhizing the need for judicial review
and court determination of their actions... SRS T
- Long ago State agencies learned that resort to:‘court action is not
only a costly procedure but a far slower process than is:generall

realized. . It has not been unusual for legal proceedings to'stretch o
over a period of a decade—and in the meantime nothing is accom-
plished 'in actually-curbing pollution. ‘ .
The promulgation of standards—without some cognizance of factors
other\tga,n"the"dictum of “enhancing the quality of water”’—may dis-
appoint the hopes of those who believe that this may speed up pro-

- cedures for controlling pollution. Nor can it be said that the recent

amendments to the Federal law have as yet furnished a basis for a
clear-cut understanding of the'goal or objective of national policy.in.
water pollution-control.. .« - i S T S A

.+ 'REGIONAL AND BASIN APPROACHES'

Many “problems of pollution abatement. transcend the political
boundaries  of municipality, county, and State. Many encompass
more than a single stretch or even multiple stretches of a river and its
tributaries. ‘Exampleés of institutional attempts, many successful and
’ rtial in function, abound in the United States and else-

here, .

par ] ] )
heﬁ‘e\‘ﬁri‘s‘l'ved;hisbomcailly ‘to. meet acute issues. - They rarely
- blown' in ‘order to meet: nonexisterit or even. faintly

bagin machinery came into (:f)lay'beca;mé“-of acute problems or threats -
d.. . ‘The: history -of. these institutional ap- .

Some selected examples of these app: oaches are ‘bri‘ebﬂy reviewed
here. They may be contrasted with simpler, but experienced, efforts.
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on a basinwide scale on the Potomac River. Here development has
been slow and control has been elementary via the Potomac River
Interstate Commission, with its severely limited powers. Contrar,
to much hostile publicity, however, the river in much of its total Iengtﬁ
is of good quality. Basin development is at its beginning and machin-
ery for its growth and its functions will undoubtedly evolve.

The Ohio River Valley Water Sanitation Commission
This is an interstate compact agency created jointly in 1948 by the.
.. States' of Illinois, Indiana, Kentucky, New York, Pennsylvania,
~ Virginia, West Virginia, and Ohio, with approval of the Congress of
the United States. The purpose of the agency was to abate existing
pollution and prevent new pollution by motivating communities and
mdustries to finance and build sewage and waste control facilities.
For the most part, the accomplishments herein noted were the result
largely of persuasion and rarely of compulsion.
The coordination of these activities took place via the agency
- known as Orsanco. The district for which it assumed responsibility
embraces portions of the 8 States, within the Ohio River Basin, -
covering an area of 154,000 square miles and a sewered population
of 11,400,000. It is drained by the 981-mile Ohio River and 19 major
tributaries. L - Ce ST
In the 17 years since the creation of Orsanco, $370 million has
been spent for treatment on the main river and another $748 million by
the communities on the tributaries. Local funds have financed nine-
tenths of“this capital outlay. Federal grants-in-aid, not available
until 1956, account for the remaining one-tenth.

Expenditures by industries for pollution abatement are not a matter
of public record. The States report, however, that 1,560 of the 1,723
?Stfl?liShments discharging effluents to streams have installed control

acilities. o . v

The local expenditures of more than a billion dollars have resulted
in providing sewage treatmient for 93 percent of the sewered population
in the valley, half with secondary treatment and another quarter with
intermediate processing. : ‘

In the commission’s current program two deficiencies appear.
Some 10 percent of the industries still are delinquent in compliance.
The second deficiency, in spite of accomplishments, is the limited
capability of the State regulatory agencies to keep up with their in-
creasing responsibilities. The agencies require more staff and greater.

_operating bud%ets. : e B
A considerable part of the activity of Orsanco is pursued through a
" series of industry and advisory committees. These meet frequentl
with the commission members and the staff and are often responsible
for assistance in developing criteria for stream quality and for provid-
ing public education and corporate understanding. Such committees
have covered problems of aquatic life, the chemical, coal, metal
furnishing, petroleum, pulp and paper, and steel industries, and of
water users in general. e
The Delaware River Basin ST

The Delaware River has been the subject of control and develop-
ment management for over three decades. For most of this period,

‘an institution:known as Incodel—the Interstate Commission on the
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Delaware River—performed an active, although limited, basin func-
tion. Its concern was dominantly with upgrading the quality of the
river for all-purpose use. It had to its credit, with virtually only a

skeleton full-time staff, the creation of many quality standards reason-
ably and generally enforced by the participating States of Delaware,
New Jersey, New York, and Pennsylvania. This early commission
had legislative sanction; limited ‘authority, other than investigative
and education, and an even more limited budget. Its basin coverage
was some 12,000 square miles. . ... :

. Increasing dissatisfaction, primarily with the rate of development
of the Delaware River and Valley, led to the drafting in 1961 of a new
interstate-Federal compact. It was submitted to the Congress of the
United States and to the legislatures of the four States for approval
and ratification. This was accomplished and a new regional agency is
now in existence. Its central assignhment is to administer compre-
hensively all aspects of water use and development in the valley and
. to promote sound practices of watershed management. Implicit in

_the creation of the agency was a strong affirmation of acceptence of -
local responsibility, no doubt accompanied by an equally strong intent
to tap existing and future sources of Federal money. A mechanism
is now available for:determining policies and their implementation
according to the desires of the people of the valley. Simultaneously,
detailed provision is made for -the coordination -of existing Federal
agency interests—some 25 in all. In the philosophy underlying the
institution the Federal Government is a full voting partner, but not
necessarily the sole arbiter of destiny or the source of all funds.

The Delaware River Basin Commission has relatively broad powers.

Among other functions; it may— . ° . -~ .

" Plan, design, acquire, construc¢t, reconstruct, complete, own,
improve, extend, develop, operate, and maintain any and all
projects, facilities, properties, activities, and services determined

.. by the commission to be necessary; convenient, or useful for the

- . purposes.of the compact. B e D .

Negotiate for such loans, services, or other aids as may be

. lawfully available from public or private sources to finance or

" assist in effectuating any of the purposes of the compact; and to

~ receive and accept such aid upon such terms and conditions, and
- subject to such provisions for repayment, as may be required by
Federal or State law or the commission may deem necessary or
desirable. A ,

- From time to time, after public notice and hearing; fix, alter,

. and revise rates, rentals, charges, and tolls and classifications.

- thereof, for the use of facilities which it may own or operate and,

~ for products and services rendered thereby, without regulation or
control by any department, office, or agency of any signatory
arty. ‘ , e ¢ AR ,

- The l‘ifz and the activities of this commission have been too limited
fo assess, as yet, the accomplishments versus the hopes. In any

event, the machinery for action, reflective of local, State, and Federal
partnership, is now available. There is every reason-to anticipate
that successful development on a coordinated front should ensue-over
the near future. Total water management, with -an appropriate
major ingredient of pollution abatement, will undoubtedly be demon-
strated as within the capabilities of a regional entity. = ‘
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The Ruhr distriet- ‘ , .

The Ruhr district comprises six river basins each under the control
of a water authority, the genossemschaft. From south to north-on
-the right bank of the Rhine, the basins are those of the Wupper,
Ruhr (itself), Emscher, and Lippe. More or less parallel to the}iéft
bank lies a district of small streams tributary to the Rhine, and next
the River Niers, which spills across the Dutch border into the Meuse..
> The whole Ruhr distriet has an‘area of 4,200 square miles (compared
with the Ohio River Basin of 154,000 square miles). It is ‘slightly
smaller than ‘the State of Connecticut. The largest community is
‘Essen, with about three-quarters of a million inhabitants. The total
population is some 7.5 million, ‘ : :

The first special act created the Emscher Genossenschaft in 1904.
The term “genossenschaft’ literally means “fellowship” or a close
association for common benefit. The creation of this institution was
the result of mounting abuses of the stream, accompanied by court
actions by downstream complainants. The same concepts of asso-
ciation for a common purpose were subsequently given full expression
in the organization and mandates of all six river basin-authorities :of
the Rubr area. All-of these were ratified by the appropriate legisla-
tive councils and the chambers of parliament in the period between
1904 and 1930. The special law establishing the Emscher Genossen-
schaft was so well drafted that in substance it was the pattern for all
succeeding river basin authorities. administratively responsible for -
pollution abatement and water management ingeneral. -

The legal structure of these *‘associations’” was designed to.let them .
investigate, plan, design, construet, operate, maintain, repair, and re-
place all necessary installations or engineering works for the abate- -
ment of the basin’s waters; The task was to be accomplished in
cooperation and codetermination with all piblic and private corpo-
Fations or persons that were themselves polluters or drew benefits
from proposed improvements. Financing took the form of “public
loans for capital imprevements and internal allocation of operating
‘expenses to the members of the association, insofar as expenses were
not covered by income, ' ‘

The administrative machinery consists of three groups: (1) The
assembly, (2) the board ‘of ‘directors; and (3) the board: of appeals.
Two categories of membership ‘are Fecognized: associates or fe lows,
and partidipants. Associates are the municipal and rural adminis-
trative districts that empty all or part of their waters into the rivers.
The participants are mines, other industrial enterprises, railroads, and
the like, and public administrative bodies other than the municipal
and rural districts; principally communes. _ o :
" Modifications of these compositions of membership are to be found
in some of the districts, where special conditions prevail. For
example, in the Lippeverband, special associates are the Federal
Republic, the proprietor of the barge canals; the state, respousible -
for the upkeep of riverbanks; and the waterworks and levee ‘associa-
tions. v ‘ ' a

The governing organ is the assembly. Its delegates are in propor-
tion to annual financial contribution. :{\To
1o matter how large its proportionate contribution, may out-vote the
others. The board of directors is the active manager of the business.

single membership category, = -
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The board is the lawful representative of the association, its legal
competence-being certified to by the supervisery public authority or
* -Ministry, such as the Ministries of Food, Agriculture, and Forestry,
.. Protests against the decisions ‘of the board of directors can be car-

riéd-to a board of appeals, on which members of the board of directors

may not sit. Nine members compose the board of appeals in the
Emscher Association, three appointed by the public authorities and
six' elected by the assembly. ~Until the past decade no recourse was
available to the courts from the. decisions of the board of appeals.
All decisions were final. Today, the courts hold that.the door should
be left open for an appeal to the courts after all other means of adjust-
ment have been exhsusted. PR Y T o o

Liet us look briefly at the results of these-administrative instruments. =
and: practices. In spite of their current favor in discussions outside

~of Geermany, no significant emulation of these institutions has occurred = =

in:the past decades elsewhere within: Germany. . Since all of the
‘rivers listed in the six districts are small, and the population densities
very high, dilution of wastes even after treatment is meager. Many
of the stretches of the rivers, therefore, would not meet the: quality
-standards usually acceptable in the  United States. In fact, the
oldest control system—namely, on the Emscher—has only. been
-able, under most severe loads, to maintain:at this time a river which is
‘essemtially:an open sewer. This situation has forced the gssociation
to eonstruct a gisnt settling plant:in which the: entire dry-weather
“flow of the Emscher is clarified. . :More recently; artificial aeration
‘of ‘the.entire river has been undertaken to: attempt to:alleviate ‘the
-untoward results of a necessary and inescapable overuse of a stringently
limited water resource, i v, e S S R
S A PonLuTion

:+With air, as with water pollution, the issue posed above all others
-is-whether the real goal is to remove at all times all contaminants at
-the source, This goal is.implied in much official and unofficial dis-
cussion. Yet it is obviously untenable.. Apart from. being imprac-
ticable, this uncompromising approach, as in the parallel -case..of
-waters receiving wastes, ignores the fact that the atmosphere normally -
- .has a great capacity for accepting and: dispelling pollutants without
causing. objectionable conditions.- In. general, the practical problem
. of abatement is normally. limited to relatively short periods of time
and areas of limited extent.’. In many heavily industrialized regions,
however; natural ventilation is.go sluggish.that objectionable or even
critical conditions may be frequent.. In'a few. such areas a more or
less permanent pollution problem exists. . ... . ... - .,
+ To insist on clean air, therefore, has little meaning, unless one
defines how clean, at what cost and for what purpose. . In the Clean
Air'Acts of 1963 and 1965 none of these questions are either specifically
-posed or resolved. It.may be assumed that they have been relegated
to . moving administrative regulations and decisions.. If this is so
then ' congressional committees must accept the responsibility of
frequent reassessments of beth national policy and:-of fiscal and
- regulatory implementation. o v
Implicit in much of the debate is the assumption that conditions
in . Los Angeles, Donora, and London are characteristic of all the
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areas of the Nation. This is far from the case. It ‘has also been
assumed that air pollution and disease %o hand in hand." The evidence
for this assumption is still limited. The response of the individual to
varying levels of SO, is not too clear. Air pollution is'suspeet as an
etiological factor in the production of chronic bronehitis, but it is
difficult to indiect it with certainty “since it is but one of many noxious
factors in urban life.” The same guarded conclusion may be made
with respect to emphysema. It is still less than clear that ‘polluted
air has any significant impact upon this disease. If anything, ‘the
correlation Wit%nsmoking is far more impressive. : R
Continued and intensive exploration of the biclogical effects of
prolonged- exposure to ordinary urban air pollution is certainky to be
emphasized. ‘The present situation is fairly and wisely stated most
recently in the Tukey report (PSAC) in the following terms: ’
While we all fear, and many believe, that long continued exposure to low levels
. of pollution is having unfavorable effects on:human health, it i§ heartening to
know-that carefyl study has so far failed to produce evidence ‘that this is '80,-and
that such: effects, if present, must be markedly less noticeable than those asso-
ciated with cigaretite smoking. Attempts to identify possible effects ‘of ordinary
urban air pollution on longevity or on the incidence of serious disease. hayve been
inconclusive. = Special attention has been focused on lung cancer, which 18 known:
to be closely associated with tobacco smoking, and with the inhalation of radon,
other radioactive materials, nickel carbonyl, chromates, asbestos, and other
chemicals. There are consistent findings of a greater incidence of lung cancer
in the cities than in the country, and it is possible that urban air pollution is a
contributory factor in this disease. But its role is uncertain -ex¢ept in special
situations, such as proximity to industrial plants that handle known carcinogenio
materials. - v o o
‘Regardless of current looseness of ‘definition of problem, of place
and of effects of air pollution, certain quantitative ‘agpects for ‘the
predictable future are important. “Almost all projection of social and
~ economic activity between 1960 and 2000 indicate ‘th £ residues-dis-
charged into the air will multiply manifold, due to great increases in
population and resulting industrisl, domestic, and automotive activi-
ties. Electric power production, on all prophecies, will be multiplied
threefold or fourfold.” Probably two-thirds of this power will still be
from fossil fuels. Motor vehicle population, if current public policy is
continued, will mount by some fourfold by 2000. .~ - =
- In the motor vehicle and in power production lies the bulk of the
air- emission problem; via motor fuél and'coal; oil, and natural gas,
Between them, they ‘account for a major part of the problems ‘with -
particulate matter, sulfur dioxide, nitrogen-oxideés, hydrocarbons, ‘and
“earbon  dioxide.  Congressional ‘discussions: give due ‘fecognitionto
two pressing issues: the control of hydrocarbon emissions from motor
vehicles and the development of low-cost techniqiies to reduce emis-
~ sions' of oxides of sulfur in the combustion of su fur-containing fuel.
In both of these areas, economics and technology play significant roles.
The primary questions as to the Clean Air Act of 1965 -are whether
its regu]iatory and research assignments to the Departmeént of Health,
Education, and Welfare and the Department of the Interiot ate best
calculated” to produce the' results “earnestly desired “by Congress.
Unless the agency activities are geared more closely to private c’“t?ilrgoa
_ rate developments than is indicated in the recent record with other
pollution*alln)atement ‘efforts, the successes are likely to be slow and
disappointing. SR
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Certain fundamental questions should be resolved in this as well
s in water and land pollution. . The magic words of “aceelerated re-
search. programs” which appear in all the legislation on pollution
‘abatement endow .the Federal agencies with a responsibility for:de~
- veloping expertise;in dozens of industrial complexes from the coin-
. bustion engine to the synthetic chemical fibers. In the absence of real

" and enthusiastic industrial participation, possible only in a climate of

' jeint understanding, such agency expertness in science and-technology
will be most difficult, if not impossible, to create. e
A second dilemma in the. air pollution effort should be recognized.
~The-drive toward controls for internal combustion engines to reduce
noxious. effluents adequately may: fall short- of present ‘promise-and
hopes.” More important, however, is that the enforcement -agency,

‘in the drive, not lose sight of possible more: desirable alternatives. -

~~In essence, what is required is a radical new approach to the problem
of motive power for transportation... Conceivably, the electric powerad
automobile for many metropolitan-uses, the return of metro transit
and the creation of more efficient combustion equipment -should be
explored intensively. The accomplishment of such departures from
the installation of devices on existing motive power units requires an
integration of effort among a number of Federal agencies as well as
- with industry.. Machinery for such integration is not only lacking;
‘but interagency comity still leaves something to be desired. :
~An analogous situation prevails with respect to ultimate correctives
in' the power industry. Fly ash and.sulfur dioxide remowal is cons
“tingent upon the availability of equipment, upon variation in- chosen
- fuels, 'upon powerplant location; .and upon economic feasibility. - In
these objectives again multiple agency impact and private industry
cooperation  hold the keys to success.” Is:such joint implementation
by HEW implicit either in legislation or in administrative behavior?
It must be reiterated that, despite widespread concern with the
problem, little or nothing appears ini most hearings and only limited
study has been given to the engineering and economic aspects of pro-

~posed: performance levels for combustion equipment in relation to air
. pollution. ]?hysiolo%ical tolerances vis-a~vis-capital investment costs

‘to attain acceptable levels are rarely discussed or presefited.. T
- The Building Research Advisory Board. of NAS-NRC recently re-
- viewed this gap in its study for FHA of flue-fed apartment house -
- inginerators. - Some 60,000 of these units are operated in the United
Btates.. . A theoretical ideal goal was the production of no more than
0.65 pound of particulate emission per 1,000 pounds of flue gas:
-However, a level of 0.85 was recommended by the ad hoc committee
‘8% an immediate goal, with 0.65 for some future attainment. Even
this more lenient first goal would entail an average investment of

- $2,500 per unit. A performance level of 0.65 apparently would re-

quire electrostatic preeipitaters at some $8,000 to $12,000 apiece. -
-In-addition, they are complex to maintain on such small installations:

In.any event, immediate complete compliance with 0.65 would
necessitate capital investments from $480 to $720 million. For the
lower limit, some_ $150 million would be ‘entailed. Performance
levels hence should be closely related to practicable and economical
eqlgpment commensurate with physiologic and aesthetic necessities
or desire. - - :
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The experience of the Tennesses Valley Authority with its massive
coal burning powerplants (perhaps the:{argest in the world) -makes
clear the same interlocking of many forees. Nome of these lend
themselves too easily to any generalized -legislative requiretnent.
Over at least 10 years TVA has struggled with air pollution preven-

“tion. The three basic methods have dealt with deviess to control or
reduce stack emissions, the elevation of stack-emitted plumes, and
actual curtailment of operation or the use of lower sulfuf content
coal in extreme and infrequent periods of inadequate atmoéspheric
ventilation. So far plant scale removal and reeovery of SO for com-
mercial purposes-have not been demonstrated as successful. =

The experience with stack heights has been illuminsting. Pro-
gressively the heights have risen from relatively low levels to 170,
400, 500, 600, and 800 feet (Bull Runplant).” = = - S D

All the  operations are accompained by semiweekly statetnents
known as ‘‘stagnation trend advisories.” ‘These on occasion give

- . way t0 “stagnation alert-bulletins.”. - On vare situstions, the “extrenie’

local stagnation warning” is issued. In such episodes, operations in"
fact are curtailed or shut down. .~ -~ ’

These details are recorded to illustrate the importance of local,
regional, or even single plant regulation to create the most satisfactory
equilibrium between weather, fuel, and general operating regimie.

The “air pollution abatemeént program, theérefore, requires (¢) the
determination of whether a real problem exists and where, (5) definition
of what the problem is, (¢) the demonstration that economical and

- effective. methods for eorrection: are available;, (d) the seleéction of -

- alternatives to compulsion, (¢) where compulsion is indicated, the .-
. provision of wise and fair administration, .and: (f) the placetnent of
administration as close to problem location as possible, often within
the municipality or the metropolitan-region. . =~ = .odih o
During the preparation of this document, the American Assoéiation
- for the Advancement, of Science issued, in 1965, the report of the Air -
Conservation Commission (Publication No. 80). The. Commission
made four basic assumptions essential for rational consideration of
the problem of: air pollution. These are: (1) Air is in the public

domain; (2)-air pollution is an inevitable concomitant of modern life;

(3) scientific knowledge can be applied to the shaping of public policy;
~and (4) methods to.reduce air pollution must not increase pollution:
in-other sectors of man’s environment. - I v

Once more a careful study by an eminent group results in a reitera~ -

tion of basic principles-in its list of recommendations. 'These are few

in number; of obvious. validity, and rest upon sane administrative

practice, tempered by time to assess and to identify problem and
solution. In brief, the Commission recommends that— -

(1) Scientists in all disciplines become familiar with the avail-

‘able information about air pollution, and they play active roles

© . ininforming both the public and public policy bodies of the facts
_ and their significance; = . . SRR T DI

"0 (27 Decisions  on. what to do about. the facts—the sactual

weighing of risks versus benefits—should be a responsibility of .

the entire community, including scientists (special emphasis is

“placed upon the care which must be exercised in the development
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.. of standards for ambient air quality: by the conscientious use ahd
.. documentation of all .ayai

ilable scientific information); . - .
. (3) Air pollution be viewed as & problem that transcends polit-
ical boundaries and as oné that has global significance. -~ .-
- 1{(4), Communities, metropolitan areas, States, and appropriate
. .Federal ;agencies should give special consideration not only to "
.. the elimination or reduction :of air pollution, but.alse to:air

... conservation planning. T C L
. This .Clommission, as well as all other:students. of ‘the:problem,:
agree that/ metropelitan: air. pellutien -éssentially stems from:motor

~vehicles, pewer,-stations; -assorted. industries, :and;-householders:

Strangely. enough, ‘individualicitizens, by their -use of cars, by:itheir
inerpasing: - demands - for ieléetric; power, and: by-the running: of their:
homes; are the principal, centributors:. Their understanding: will-be:
improved by. sound -menitoring: jprograms, ~identification: of sources
" and: effeet, advice of. experts,:regulations: based :on: sound :scientific.

data; and enforcement of such regulations, ...~ & e R

(R LA

 Sorip Wasrss

_In.discussing the amendments to the Clean Air Act of 1963, Mr.
Harris (Arkansas). presented to the House on September 24, 1965,
certain pertinent comments-op. title II—which deals with the problem
of the dispesal .of solid waste.. He stated (p. 24145, Congressional
Record, Housé): . . . -, e .
" There are those who feel that this is-an unnecessary invasion and interference .
by the Government into a problem that should be primairly.loeal. -, -
7 If 'we accepted the viewpoint of those who-feel that the Federal Government is
. 'going t0 assume the responsibility and the obligation of disposing of garbage and
all solid' waste of municipalities all over the country, then they would be right,
b;l% hIéw?‘i‘;);t to make it abundantly clear here and now that this is not the purpose
of the program, o . :
“The g)ul%oslgqf this program is research, investigations, experiments, training,
‘surveys, studies; and demonstrations, relating to the operation of, financing, and. -
otherwise  digpositig” of this solid waste -product. That 'is what this program’
involves. R S S N i
~ Thus Mr. Harris succinétly and accurately describes the issues
involved in this area.of public activity. The Clean Air Aet of 1965,
as passed and signed, includes title II. By this step, under the guise
of Tfacilitating solid waste disposal and reducing air pollution, the
Federal Government in fact moves into another area of local responsi-
bility. By ‘a simple declaration of national interest, one local or
regional function after another suctcumbs. to the transfer of duties.
to the Central Government. If this reasoning is valid, it is difficult
to- discover .any local function which is not of national interest or-
import. RIS o ‘ .
In reality, solid waste disposal, as all other municipal functions,
poses a fiscal problem, as well as a significant technologic problem.
. Some comiunities handle the function well, others poorly. Gen-
erally, cheapest methods are used first—the open burning dump.
Then the community moves to controlled landfill, then to incineration: -
 and the like. The progress is clear, slow, and dollar motivated.
- Whether the intrusion of Washington will engender a permanent. -
increase in'local resident consciousness and conscience remains to be:
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demonstrated. Whether it will produce more rapid technologic.

answers than those normally developed in the past likewise remains.
to-be-shown. At any rate,. it is. woerth trying this additional route.
for research and development if for no other reason than to rescue:
this field -of activity from low public interest and equally low teehiio-
logic progress. - ... o R o ;

-Of the major contributors to-air: and water pollution, solid wastes
are propertionately the least significant. - Present methods of disposal
of .the solid wastes .of society are too-often aesthetically. objectionable.
or--undesirable. . Present legislative acts are calculated to upgrade’
public opinion and official behavior, by providiig more for research:
and development in seience; and technology. .- - . _ v
- »As.dn-the other polhition issues-hitheérto discussed, the same 1n-*
vetified agsumption is-made in the-present, category of problem as:in:
the previous omes, namely: v g e R

This is ‘& challenge which State ‘and . Tg Yernments ‘cannot’ meet ‘withoirt
asgistance: from ‘the Federal Government: The handling and. disposal -of-selid
wastes .are costly operations that strain the resources of g‘o‘ate and, local agencies:
(vefer to committee repqrt; on clean air ,)g,f_ 1965, p. 7, 1965). T R

No evidence to justify this broad statement appears-in any of the
testimony: Thousands of public. ‘disposal units mm the United States
are locally financed and operated. :That more do not exist or are.
not improved is due te'local aeceptance.of the status'quo, to disinterest
in aesthetic values, to lethargy, and to the normal behavior of officials: .. -
and citizens pressed: for many -other: public expenditures. Are all
these to be cured by Federal legislative fiat-and money? Or are we
warranted in assuming that research in solid waste disposal under
Federal stimulation and aid will'disclose better and more economical
procedures and practices  than we now have? Let us look at the -
nature of the problem, , : ;

- The annual output of urban solid wastes, containing such things
as paper, grass and brush cuttings, garbage, ashes, metal, and glass
has been estimated as 1,600 pounds per capita or over 125 million
tons each year. The collection and disposal costs approximate be-
tween $2.5 and $3 billion a.year.” - PR

No easy answer to either-eollection: or disposal has so far appeared.
Early efforts at salvage or recovery of materials have gradually
given way to high-temperature destruction, as organic constituents.
of "iarbage were drastically reduced by refrigeration and modern
pac

aging and as markets dwindled for grease, low-grade fertilizers,
mixed . metals, ‘and glass. Easy answers in composting have not
materialized sufficiently to offer simple and economical solutions to
most urban areas, where increasingly long-haul collection costs to -
central disposal points are becoming prohibitive. .

Most of these problems wait for solution upon scientific and techno-
logic inquiry, by the combined forces of public and private agencies.
The delusion that urbansolid wastes reépresent a hidden “gold mine” of
recoverable materials still awaits realistic demonstration. -

A similar lack of realism characterizes the current solution of
regionalizing solid waste collection and disposal—as if this were
purely a semantic rather than an econormic problem. In many
mstances, handling the issue upon a regional basis becomes a com-
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pletely uneconomical :solutic;‘nf“i*‘becduse’ of excessive transportation -
costs. In any event, simple answers wholly unrelated to any factual

demonstration should not blind us to the complex task confronting-us

“swith urban solid wastes. ‘

- ~The deep-seated problem of these Qvastes lies in- the fact that the

~producers of consumer goods, as far asis apparent, have rarely if ever
given a thought to the residual wastes which their products inevitably

“create. The time has arrived when this linkage between producer

and disposer must be forged—or else society will be submerged in the -

byproducts of all the: attractive  materials, foods, and equipment.

which it now only partially consumes: - The rest is consigned to the
‘public official, to the nearest roadside heap, swamp, park, valley, or:

‘highway borrow pit. The listing:of’ these byproducts of :modern -
living are impressive. Each: of them should pose & challenge to the:
“producer. The official responsible for disposal should not- be: left:

alone “holding the bag’ literally and figuratively.

Serap iron and steel are generated at a rate of 12 to 15 million tons -
_ayear. About a third of this is in derelict automobiles. The amount:
“of these being recovered is declining substantially. Salvage of other’

metals is still relatively high.

Paper products reaching the;ﬂmarkéﬁf :a,ﬁhud}ly are of ‘thv;'a"r‘oi'-dfer"bf ‘

30 million tons. About a third of this is salvaged to make new paper.:

Sotne 15 percent only of rubber products are recl aimed-—approximately

260,000 tons.

. "“The case of plastics ,poses*a#n‘{iﬁbrés;éing prdblein;iﬁ: ‘disbo-sali.a of
the 8 billion pounds produced each yeut; only 10 percent is recovered.

To these astronomical amounts we must: add each year 48 billion- 4

cars, 26 billion bottles and jars, 65-billion metal and plastic caps, and
- vast array of other packaging materials—virtually all of which,
after use, lands in the lap of the refuse collector. =~ = =
“In'searching for escapes from this dilemma of society, several avenues
of ‘attack must be opened. Some effor '
~the technology and imagination of the’pr
_wastes in the area of disposal. + Secondly; the producer must devote
increasing attention to the disposal implications of the long list -of

things he sells. Thirdly, more satisfactory and economieal processes

for disposal and recovery must be developed.

ust:be expended to match
Hicer of the sources of urban-

One. does not often include the farm in discussion of solid waste
roblems. . Yet, the accumulation of the excreta of farm animals has~

ecome an acute issue in many areas. The mass production of

poultry and waste resulting from the large feedlot finishing: of ‘beef

* cattle are additional examples of situations, where:it is:sometimes
assumed that rural areas are free from waste difficulties.: o

In similar fashion, mining presents solid waste- disposal issues of

: %reat magnitude. One estimate indicates that in 1963 inore than 3.3

illion tons of waste rock and mill tailings were discarded near mine’;

sites. In other collateral operations, mountains of slag, ash and other -

waste materials attest to the industrial activity of our-country as well
as to unresolved problems of waste disposal management.

"It should be reasonably clear.that not all of these solid wastes can be
gither collected, disposed of or salvaged in the same way.: Their

amounts, their diverse character, their potential value and their places:
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of origin indicate the wide spectrum. of CFroblem ‘and«the\,c‘f‘ geq_uent
necessity for broadly based. research and ] ;
collection and disposal will not provide the long-térm - answers so

universally missing:

Rerorr oF THE ENviRONMENTAL PonnutioN Panen (tak Tukey
-RePORT) e e

(President’s Science Advisory Committee) -
In November 19,65; the White House issued the. abové. report. It

is the most recent documentation of the problems and proposals in. -
the general field of pollition of the environment. Its title ‘revéals

development.. -Subsidy for - :

“the temper and objective of thé committee responsible for its prepara-

“tion “Restoring the Quality of Our Environment.” The environmental
Eollutidn panel was headed by John W. Tukey. The list of its mem-
ership and its advisers is a veritable who’s who of distinguished and
experienced scientists and technologists,
The report is perhaps the best exposition now available of the
problems, the solutions and the unknowns in the pollution field:. It
is orderly in treatment, matured in judgment and surprisingly free of
propagandistic ‘“‘crisis and alarm.” The basic definition upon which
 the document is predicated is long overdue, namely, that “Environ-
mental pollution is the unfavorable alteration of our surroundings,
wholly or largely as a byproduct of man’s actions, through direct or
indirect effects of changes in energy patterns, radiation levels, chemical
and physical constitution, and abundances of organisms.” Ingredients
of the definition may well be spelled out in the objeetivesin abaterient
of pollution of water, air, and soil both in legislation and in administra-
tion, :
The declared position of the Panel is best stated in its own words:
Present levels of pollution of air, water, soils, and living organisms are for the
most part below the levels  that have been demonstrated to cause:disease or
death in'people. * * * Prudence and self-interest dictate that we exert ourselves:

not only to prevent further building of pollutants; but to reduce present burdens
of pollution in our air, our waters, and our land. :

The volume carries an abundance of earthy wisdom as to what we
do ‘and do not know, as to the complexities of control procedures at
various levels of government, as to what standards we are shooting

. for, at what price, and what intelligent and imaginative management
-will require in ‘all kinds of skilled manpower. ' ,

The report should be read from cover to cover. Full récognition

of the clarity of reason dnd statement will be best fulfilled by such a
reading. The recommendations, covering prineiples, actions, co-
- ordination and systems studies, baseline megsurement programs,
development and demonstration, research, and manpower, should be
required homework for congT'ressiona.l committees, administrative
. agencies, and policymakers. They should serve as a sourcebook for-
national activity for probably the next 5 years. Little significant
exception may be taken to most of what is encompassed within pages
16 to 38, inclusive.

Specifically, little is said in the report regarding either money or
current Federal administrative policy and practice—issues which are

68-240-—66—vol. 1——33
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distinguished' in ‘almost' all other docunients, as well as in this one, by

their absence.. ‘It may well be ‘that- the - Panel -chose to dlsregard

these two problems as outside their purview. v
On the more positive side, one should underline the three recom-

mendatlons ( f
' B-26—Efforts be increased’ to establish the scientific bases
upon which standards of environmental quality can be set.
C-1—The establishment. by, the National Academy of Sciences-
National Resea;rch Councﬂ of an’ “Envn‘onmental Pollution

Board.’!
- -

Mr. DADDARIO. And I WQuld also. llke ‘unanimous consent tha,t a
statement; -k -had:prepared to close th o-hearings also be placed in.
the record. If there is no objection, that -will be done - :

. (The statement referred_ to follows; )

REMARKS oF  CONGRESSMAN EMILIO Q DADDARIO AT CONCLUD/ING HEABING IN
WASHINGION ON SUBCOMMITIEE' ON ‘SCIENCE, RESEARCH, AND DEVELOPMENT‘
ON POLLUTION ABATEMENT TECHNOLOGY

Today s testimony concludes this phase of the subcommittes’s inquiry. ‘X be-
lieve‘these hearings have accomplished our objective of illuminating the level
of -dévelopment in pollution abatement technology. I appreciate the contributions
of .our mahy excellent withesses and the interest and diligence of subcommittee
members.

~ The record requires careful and “thoughtful study as to its implications for
further research and development and also as to the time table for installa-
tion of presently available processes and equipment. Certam preliminary con-
clusions-areapparent to me at this time,

First, we have heard that:the lack of information om complex relationship

* among living things with their demandings makes it -extremely. difficult to

set goals ‘for the quality of the environment. In many cases, the I'lSk to our
welfare, if not-also to our health, cannot be adequately evaluated in com-
parison 1;0 the benefits of using air and waterways for waste disposal.

These uncertainties are barriers to progress in pollution abatement and
increaséd knowledge through research could do much to remove them. -

 Second;-the cost of catching up in pollution abatemeént, and of keeping waste
management up to date, will be in the order of $100 hillion spread over the next
10 to 20 years. Continuing costs of operating treatment plants and devices will
run to several billion dollars each year. We have seen a recognition and accept-
ance of these costs which have been absent before in the United States.’

These large expenses suggest an immediate opportunity for research and

-~ development on a more economical means of abatement. The need: for more
efficient technology is urgent’' because in many instances we cannot and should
not delay in corrective action. - To some extent, it:may be wise to divert a. por:
tion of expenditures from 1mp1ementation of present technology to the develop-
ment of better-technology.
" Third, the sciénce and engmeering resources of private industry will be hec-
essary in ‘developing new and improved technical approaches to pollution con-
trol; both to solve internal waste management problemg and to serve a growing
market for abatement equipment.. The private sector laboratories are more
likely to contribute meaningful and timely results if the Government can move
forward in setting realistic criteria for air and water quality. But we see that
this leads us in a full circle back to the ecological uneertamtles which I men-
tioned as a first point.
. Thus, it is clear that the persent research effort in enwronmenta,l pollution
. is inadequate.  To guide us beyond the immediate abatement of gross and obvious
contamination, we must seek every means of accelerating the aequlsmon of more
knowledge.
- It.seems to me that our national gogl is really twofold These ¢closely related
objectives are concisely phrased in the titles of the landmark reports which we
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have learned so mmeh about in the past few: weeks, I can think of no better:
words for' the goals: than “Restoring the Quality -of Our Environment” and
“Waste Management and Control”., There is a great challenge to the sciéntific
and engineering community in these phrases. I urge all-of us to be imaginative
and bold in meeting this challenge, .

Mr. Dabbagto. Dr. Wolman, I thank you for a very thoughtful
presentation. Again I 'want to call to everyone’s attention how help-
tul you have been to us,and second Mr. Conable’s request that you will
be working with us as we proceed from this point. ~

Dr. Worman. Thank you, sir. ‘

Mr. Dapparto. This committee will adjourn to a time and place to
be determined by the Chair. S ‘

(Whereupon, at 12:17 p:mn., the subcommittee was adjourned.)



vk e




THE ADEQUACY OF TECHNOLOGY FOR POLLUTION
~ © ABATEMENT

MONDAY, SEPTEMBER 19, 1966 -

Housk or REPRESENTATIVES,
CoMMITTEE ON SCIENCE AND ASTRONAUTICS;
SUBCOMMITTEE ON SCIENCE, RESEARCH, AND DreveLoPMENT, . ‘
o : e Washington, D.C. .
The committee met, pursuant to adjournment, at 10 a.m.; in the
auditorium, Old State Building, 217 West First Street, Los Angsles,
Calif., the Hon. George E. Brown, Jr. (acting chairman of the sub-
committee), presiding. » I R
. Mr. Brown. This is a special meeting of the Subcommittee on
Science, Research, and Development of the House Committee on Sei-
ence and Astronautics. - e I y o
We are here this morning to hear a previously scheduled witness and,
if we have time, further witnesses who may choose to appear-or submit
. statements. ‘ o ' R O
. _This morning we have Dr. Haagen-Smit, Mr. Louis Fuller, from the
.~ Lios Angeles County Air Pollution Control District, Mr. Eri¢c Grant,
. from the State Motor Vehicle Pollution Control Board, and My, W. L,

Rogers from the Aerojet-General Corp. S
Before we call Dr. Haagen-Smit, I have.a brief opening statement
~which I will read, and then we will proceed with the testimony of the
witnesses. R 3 S
I am pleased, along with my colleague, Mr. Bell, to bring this field
hearing of the Subcommittee on Science, Research, and Development
of the House Science and Astronautics Committee to. Los Angeles.
Our chairman, Mr. Daddario, was most anxious that the tecord include ..
testimony from today’s witnesses which was not available to us in
- Washington because of the recent airlines strike and limitations. of
time there, HIE GRS I S

“The thrust of these hearings is to review the state of the a
pollution abatement technology, We want to know where the compe-
tence is available to move ahead with capital investment and also
where our present ignorance dictates the diversion of funds to-move
research and development. T

- Several committees of the Congress have been instrumental in impl_;
menting the growing public consensus for action in restoring. the
quality of our environment. The activities of our committée are com-
plementary in that wé want to make sure that American science and
* engineering are supporting the newly expressed goals and timetables,

© 8o far, our studies have shown that the key to pol fo;n,gbgtgn\}ent
is proper waste management. In other words, our society is a using,

&
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not a consuming, system and we, have only recently recognized that

" there are no free or even cheap disposal routes for wastes and byprod--
- ucts. Some pollutants must be eliminated at the source. Others must -

be: recycled for further use. Still others must be safely conveyed to
ocean depths, deep. wells, or similar perpetual storage. v :
- Los Angeles represents a unique and 1llustrative focal point of our
hearings. The air pollution problem has equaled the cinema and
orange grove in spreading our name. But also, this area is recognized
as the greatest concentration-of scientific and technical resources in
the world.: These resources are essential to practical pollution abate-
ment, even more so than institutional and economic innovations.
‘Wastes will always be with us, and their more efficient management
is a direct-benefit to our welfare, beyond the elimination of gross and
obvious pollution. . ; L

So here we are with the problem in its most obvious and concentrated
form. And here today are leading proponents of the technology to
‘deal with'it. 'The committee is anxious to hear specifics on how re-
search and development can give us new and improved tools to meet
“ the. challenge. , i
_ Mr. Bell, would you care to add to that? ‘
' 'Mr, Bery. There is not much I could add to what you said, Con-
gressman Brown. However, I want to point out that we are lookin,
at the situation as it presently is, and also the future possibilities o

g ~ 'developing of some kind of methods of waste abatement.

o »

“'T was interested in hearing from one of my friends about a’sci--
entific meeting that occurred in one of the hotels up north in which
one of the scientists indicated as he spoke that the water in that hotel
really was only needed for purposes of drinking water; that a per-
son actually doesn’t need to use water for a bath—they could use some
kind of power that would clean the skin—and the waste disposal could
be handled by some kind ‘of chemical recycling, and so forth. ’
These ideas that may appear to be way out, I think, bring home
the importance of why we are here in Los Angeles. The aerospace
“industry here is deeply involved in stiidies of this kind for the future,
and also, of course, the problem of our pollution right here in Los

Angeles. I think that further and deeper research could develop

~ into some kind of proper waste management.
Mr. Broww. Thank you, Congressman Bell.

" Qur first witness this morning is Dr. A. J. Haagen-Smit, who is
probably the best known name in the field of air pollution research.

" Dr. Haagen-Smit, would you take a seat here! I want to say a
few nice words about you before you start your testimony. I think
all of us are well aware of the contribution he has made. ' I like to
recall it was, I think, more than 10 years ago that I first called on
Dr. Haagen-Smit for advice and counsel when I was serving as mayor

-of the city of Monterey Park, and we were considering solving the smog -
_ problem of fumes emitted from gasoline stations. : o
. T am sure now we wouldn’t have solved the problem had we not had
the benefit of Dr. Haagen-Smit’s counsel at that time on these prob-
lems. I have since read with great pleasure his increasing contribu-
tion tothisfield, - '
Dr, Haagen-Smit.
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STATEMENT OF DR. ARIE J. HAAGEN-SMIT, CALIFORNIA
‘ INSTITUTE OF TECHNOLOGY - . '

Dr. Hascen-Syrr. Thank you, Mr. Brown and Mr. Bell. Gentle-
men. L : , . :

The problem isa very large one, as you have pointed out. I would -
like to discuss briefly a few sections of that general problem.

1I slent in a brief statement to Washington, and ‘I will follow this
closely. ) oy R N

In Zhe first place, T would like to talk about stationary: sources of
pollution and then about moving sources, the automobile, naturaily.
Then about the efficiency of the different methods that are available
now. Then I would like briefly to mention some of the criteria that
we have to establish to see how far we have to go, what decisions we
have to make between economy and between the health of the people. -
" Now, my statement that I sent to Washington started out ‘with
this sentence, “The nationwide application of existing methods of air
pollution control would go far toward cleaning the air of most of
our cities.” e :

Now, this is not contrary to what: you are trying to accomplish.
The only thing that T want to express here is that most of our cities
would be greatly benefited by the application of existing methods.
We can mention quite a number of cities all over the country that
would be greatlyqbeneﬁted with ordinary engineering methods and
with existing dust collection and fume - collection-methods.

This, however, doesn’t take away the fact that we have to refine
our methods. The increase in the population, and the increase in the
urbanization demands more and more technical ‘skill to accomplish
what we want to.do. , R ‘

I was most impressed about 2 years ago to see in the New York
World’s Fair what they call a demograph, which showed how many
people were being added to the United States. A light flashed on
when somebody was born every 714 seconds. Every 17 seconds some-
body died. So you have an excess there. Every 1274 seconds there
is an extra person in the United States.

As you know, when you divide that into the number of seconds
that there are in a year, you will see that easily amounts to around 10
million people. So we have to work hard to keep up with just the
growth of our population. g _~ ‘

Now, Los Angeles has dealt quite well with its stationary sources,
as you will undoubtedly hear from Mr. Fuller. We had here some
rather ugly problems in the metals industry, the steel factories—two
large steel factories—some 120 foundries, and, of course, we had a
number of large refineries. All of these have been controlled.

If we go to the area of Torrance, Dominquez, and in the southern
part, such as Vernon, there is the difference between da; and night
compared to when we started in 1950. As a matter of fact, the Teal
estate development in that area—in the Inglewood area and Rolling
Hills area—would not have been possible without the control of the
stationary sources which have been taken care of by the air pollution -

0

control district. o ,
While it might cost a little, the financial advantages of the control
are so great that we could easily spend much more than is being
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done presently. If we divided the amount of money that is spent all
over dthecountry, it amounts to only about 80 or 50 cents per'in'cﬁvidual‘
per .ay. . ‘ ’ Lk : ’ )

" Now, we are talking here only about material advantages. There
are many of us who believe there are some other advantages in our
health. We began to believe also that we have a right to the enjoy-
ment of life. It isn’t just that we have to watch out for being sick, we
also want to enjoy life when we are healthy. ,

This means that we have to have much greater control than we have
at the present time. : ‘ -

. Now, as I said, we have good control in Los Angeles, but as there
1s an increase in population we will have to control further. -

Now, in the dust field we usually control the larger particles, but
for every large particle that we catch, there are millions of very small
ones that. escape into the air. You den’t see them, but they find their -
way in yourlungs. There is ho barrier for them and there is a general
belief now by the medical people that this might have adverse effects.

So the methods that we do have, such as the electrostatic method, do

_not trap these-small particles. :
- Here is a_field of development that needs the best brains of the
country, and we should spend considerable amount of ‘effort in that
direction. _ ‘ : ‘ T .

Then, of course, we have the old problems, such as sulfur dioxide.
We have solved ‘this problem, to a very large extent, here in Los
Angeles by the use of natural gas during the summer months, and as
a matter of fact; even longer.  First, we had only 7 months of gas
use. Recently, through the action of the Los Angelés Air Pollution
Control District, another 100 days was added to this7 months. Those
are the worst smog days.

Of course, there are other cities that want gas and would like to

" have a share of the cleanest fuel that you can use. Thus there will

be more and more competition, and more and more people that want
more and more power. When wesee the program of power expansion,

~ then you begin to worry a little bit. You say, “Well, what do we have
to do? VV%a,t about those small particles? ~'What about sulfur
dioxide?” - : - s

Several methods are under discussion. . One of them is, of course, to.'

‘locate. the power production source outside this basin. There is also
nuclear energy, but here too new problems arise. They are not the
type that you can see, such as one. can see dust and soot. But there is
small atomic radiation, and we might have to go to refined methods.
This development of nuclear -power should. parallel the developments
offmgthods to-eliminate any. possibility of release of noxious com-
pounds:. Feoio TP R T S
¢ ‘Then, we have the automobile here in T.os Angeles as a major soutrce
that still has to:be cleaned up. It isn’t only %uO*S Angeles which is
plagued by this problem.. There are other cities too that may not have
the problem as frequently as we have. I believe that the California
State Health Department determined.that about 75 percent of:the
time; people complained about smog here in our-area. Up north, it is
only about 40 percent, but still if you complain 40 percent of the time,
thatisstill tooyauch. - : 2 -
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T have been in New York when there was smog, and in Chicago
‘where the smog has the typical odor of the Los Angeles smog. I
also smelled it in. Philadelphia and in some European countries. -

'S]gl we need to put all ofr resources behind solving the automobile
problem. o C L

Now, as you know, there is work going on in the automobile indus-
‘try in Detroit. There is work going on at several of the universities;
but a great deal more has to be done. The State motor vehicle pollu-
_tion control board has done a good job in getting the people to work
and set criteria and standards, but these criteria and those standards
will have to be stricter-and stricter, because of the increase in the num-
ber of people.

T think we have not yet found a satisfactory solution to the auto-
mobile combustion problem. Maybe the current devices will tide us
over. I think it is good that we have devices, such as air injection and
the Detroit packages; but more has to be done. Thereisn’t any doubt
about that. o : =

T would like to mention in this connection that I feel that not every-
thing should be left to Detroit or the local community. When Detroit
is asked for inspection of cars, that was a reasonable demand. We
ask the same from the individual. Why shouldn’t the individual go
through a reasonable inspection of his car? .

Then there is a great deal to be gained by measures which can be
adopted in the local area. This is difficult, I realize. “We have here
76 different governmental organizations which have to get together

- on just a common pattern of traffie. : o G bl

This morning it took me three quarters of an hour to come down
to this meeting, and it wasonly 12miles, . - RN Ea

I think some improvement could be made without too great diffi-
culty, if we do some thinking about this. Now, I think I have said
enough about this technical part. You will hear more about that
from Mr. Fuller. ' :

I would like to mention something about instrumentation. This:
" is a field where a great deal of work has to be done since we must
measure to control, The Air Pollution Centrol District monitors
our air so that people have the certainty that they are not being sub-
jected to lethal concentrations of pollutants. This i good-and ‘it .
works very well. L N

But in Judging the control of automobile exhausts, we need instru-
ments to measure, and in this field a tremendous amount of work has
tobe done. Itscomplexity gets greaterand greater. . o

This is not only true with air pollutants, such as ozones, carbon
monoxide and a few others, but also with agricultural chemicals which
are extremely complex, such as 24-D, for example. This problem
is going to be extremely complex, and this is where we need a great
deal of development. R S :
.. There is one other thing that I would like to mention, and that is
the criteria, on which we base our control methods. ~We must have
criteria. There are some people that want nothing in the air except
nitrogen and oxygen and carbon dioxide for the plants. There are
others that say a little carbon monoxide won’t hurt you, but in be-
tween there must be a basis found for a technical solution.
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 Now, the fact is, we do not have:a community criteria for any single
automobile'pollutant. This might come as a-surprise to many people
because many of those compounds have been around a long time.
Sulfur dioxide has been around for a long time. So has carbon
monoxide, fluorescein, and ozone, but we do not have criteria for a
community. R ‘ :

What we have is criteria for an industry, but industry criteria is
completely different from a community criteria. If a fellow works
in a factory, and doesn’t like the smell, he can still find another job.
-In a community, this is a completely different thing: This man is.ge- =
ingﬁo:live here, and he:is not: going to go because he doesn’t like the
smell, . 2 3 PR . .

"There is' one other item:and this is the question-of statistics ‘which
:is very-difficult in the case of a community. “We say as a standard -
‘that only 1 percent, 10 percent, or one one-hundredth of a percent of
the:'people ‘will be bothered but when you calculate what one one-
 hundredth of a percent is in a population of 10 million people, that
is'an-awfullot of people and an awful lot of complaints.

- So- it is éxtremely dificult-to-develop the criteria for a community.
‘The kind of reséarch we need there is preventive research. That is,
-we' must study: the physiological acts that appear when there is-a
compound in the air, and then ‘seé. when the first changes begin to
ocour. - These begin long before a man enters. a clinic or before he
‘becomes drowsy. This is the type of work that has to be done on a
“very largescale. : i S :

As I said, there isn’t-any pollutant for which we have at the present
‘time that kind of a figure. For example, the industrial level for car-
bon monoxide is somewhere around a few hundred parts per million.
The California State Health Department has accepted the level of
80 parts per million. At 30 parts per million, 5 percent of your
‘blood hemoglobin is taken up by carbon monoxide, instead of oxygen.
That is not%ing» serious. But the smoker inactivates another 5 per-
« -cent, so-together thatis 10 percent. : : :
¢ The judgment was made that 10 percent of the hemoglobin inacti- -
‘vated might be-acceptable, but'who determines whether it should be
5-or-10 percent? At a matter: of fact, I ‘don’t’ like ‘to have
“the court determine that"I am all right with 5 percent of my blood
hemoglobin inactivated.

I don’t like to have inactivation at any time. So here is where a
tremendous amourt of work must be done by the people in the uni-
versities, the different health: departments, and everywhere you can

- ‘find competent people. 1 ' . a

‘Thank you. Ve : . '

"Mz, Brown. Thank' you, Dr. Haagen-Smit. - Your testimony has
‘certainly covered the gamut of problems that exist in the field of smog

control and the necessary research.

- I want to ask just one question to start off with, and then I will ask
Congressman Bell for questions. , ‘
" 'We are faced within the next year or so with a requirement for
exhaust devices on automobiles, which even at a modest cost of $50 per
automobile for 10 million cars produced a year would mean about
$500 million, which of course will be paid by the automobile pur-
chasers—by the taxpayers. I e
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Do you feel in your opinion, we are justified in adding that amount
of cost on the American automobile buyer at the present time, or do
you feel a part of that money, say, 10 percent . of it,.could be better
spent on additional research before we require mandatory devices?

" Dr. Hasgen-Surr, Well, Mr. Brown, I’have been through that pro-
cedure since 1947, when I first entered the smog field, and talked with
you, if you remember. There was always the idea of putting things
off and there is always this idea that we have a-solution around. the
corner.. - S : :

You hear of the electric car, you hear of all kinds of 1deas. I am
all for rapid transit. But, if we start digging now, you know we
won’t have a transit system by the year 2000, I mean a good one.

So my answer is to install the devices. -Many figures are very
" misleading. I am a moderate drinker, I should say.. My bill per year
{is probably around $50a year. = - . T LA
. Mr. Brown. That ispretty moderate. T EERETEI
. Dr. HasceN-Syrr. That is very moderate. - You mist. admit that.
" 1f I had to choose between leaving drink alone or having clean-air,
‘I like clean air. ~ I U T SRR ' Co

Mr. Browx. What you are saying then is that we. should use the
device, do the necessary research also, and if the extra money hurts,
maybe do without tail fins, or items like that ? SRR
" Dr. Hascen-Surr. Every time I look at a car; I am. surprised how
" much unnecessary stuff thereisonit. .~ ...~ : L

Mr. Brown.. I agree with that. Lo

Congressman Bell? , R x

Mr. Brzr. Dr. Haagen-Smit, it is a pleasure to welcome you to the
committee. I, too, think your statement is most informative. and
covered abigarea. : Do

One question, Dr. Haagen-Smit. Should more of the NIH research -
be directed toward community hygiene problems, rather than well
. defined diseases, such. as cancer, heart; and so forth? - ;
 Dr. Haacen-Smrr. No, I wouldn’t make a choice there. We are
rich enough to afford both and; as a matter of fact, there is over-
la%Ping, you know. : S : L e

here are quite a-number of substances which have pathogenic ef-
fects which might lead to cancer; so there is an overlapping. I think
that  solution to those problems and then the criteria that will haveto
" be established will come from both sides, that s, the study of’eancer
for cancer’s sake, and the study of the effect. of those minute sub-
stances in the air. o : c S

Mr. Berr. In other words, the studies should not affect each -other
in any shape or form; you should study both the hygiene problem and
the cancer and heart problems?. &= - :

Dr. Haseen-Smrr. There is no reason at all to let it.nterfere. =~
Mr. Berr. Do you see adequate cooperation within universities in
research programs and training and control ¢ In other words, do the
departments of chemistry, biology, sanitation engineering, and so
forth all plan a program together, or is the research fragmented in
some WIa-JIyZ : v L . RN
Dr. Hasges-Sarr. I think that it is most often fragmented, but
then I think that is probably due to the peculiar nature of professors,

rather than a feeling that they should not cooperate. ‘
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However, there"is ‘cooperation. There is no doubt ‘about it. We
have at ourInstitute, Dr. M¢Gee, who 'is heading ‘the environmental
‘pollution group. - His interest is mostly in water. . - ‘ ‘

We have also Dr. Fredamalather, who s specifically interested in
the deposition of material in air. So this is/an air pollution problem.
He ta’lﬁs freély to his colleagues, - There is no'doubt about it. '

If you mean i§ there a tendency to form a united group, T think that
“in most cases you will find thisabsent. c ‘

Mr. Berr. In other words, you are saying there could be more
cooperation, ‘ i UL S

- Dr. Hascen-Smrt. There ‘could be more: cooperation, but T think -

that'the Federal'Governtient has done a very worthwhile ‘Jobim given

training gratits'to the different universities.” - ) AR
T know ‘of about 10:of those different groups across the country, at
Harvard, South Carolina, Virginia, and a few ‘other places. A staff
~ member is added to the existing group of people, 'and he then organizes
a‘unit on'énvironmental hygiene. - ' : :
Mr. Berr. Dr. Haagen-Smit, in the broad picture do you think
there is a lack of skilled manpower on management techniques in the
~pollution abatementindustry? = . B e R e
" Dr. Haseen-Saerr, Oh, yés. - e _
. Mr.Berr. ‘You think there definitely is? R A I oy
+* Dr. HaenN-8ssrr. That report that we wrote, “Restoring the Qual-
ity of the Air and Environment,” which ‘was issued ‘by a:Presidentisl
Panel, has so many quotations and chapterson the manpower require-
‘ment. Is there any doubt about it that we must have more men ?
_The question we discussed in this report was where we could get this -
‘manpower. o : :
Mr. Berr, Go ahead and comment, on that. ' :
o ?*Dri. Hasguw-Surr. There are several places where you ¢an get those
" people, 3 B st teitab Shane S Al SN
First, of course, you have-let’s call them the old ones, since T am .
old myself, T can-call them the old ‘ones—the ones that have learned
the trade 25 or-maybe 50 years ago.’ These should have retraining .
%ograms.‘ I resented it when one of my colleagues said “retreading.”
Vhat we:dre dealing ‘with here is the introduction of new substances -
“in the Los Angeles area. ‘We have the photo industry enter the area,
‘and ' the ‘old:'smog-inspector is, of course, at a han icap because he
doesn’t know anything'about photochemistry. : =
.+ The new specialists will learn-about this, When insecticides, for
~ example, get into the air, how do the older men cope ‘with them?
“There should be a retraining;and this is partly done by the :Federal
- Gevernment-~the ‘Department of Agriculturé, the Department of
- Health, and the Department of the Interior. L R
- Then:we ceme, of course, to the group that will take over frem. us,’
‘the new ‘ones. . This is where those Federal training ‘grants come in,
“and they’ could easily be increased. We should have .many - centers
“where this training of modern air pollution control men take ‘place.
We should alse have the funds that are necessary to attract people
~ into this field, because it is very often forgotten that we buy our stu-
dents now.’ ST ‘l ‘
- Mr. Brown. Just like our football players?
Dr. Haseen-Surr. That is just about right.. -
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It is hard for some-of us to get over this idea, but there are so-many
attractive fields. If you consider a boy at the beginning of his life
who can work with Dr. Pickering (Jet Propulsion Laboratory) and
design spacecraft for flights to Mars or Venus, while an alternative 1s

-to clean up the pollution problems from a powerplant, for example.
The latter may be a very.noble enterprise, but it doesn’t appeal to the
IXI ow, money speaks a good deal and we must have the support of
these fellows to want to go into such a field. ~ T :
Mr. Berr. Thank you, Dr. Haagen-Smit, BRI .
I have one other question I would liketoaskyou.. ~ - L
Should the Federal funding of technological development stop ‘at
. the proof-of-principle stage, or extend on to hardware prototypes and.
to demonstrations, and so forth? Where do you think the Federal
Government’s rolé shotld extend to in this particular area? = ‘

Dr; Haacen-Smrr. I don’t believe that this answer can be given
quite one way or the other. - Let me give an example. S

The Bureau of Mines has for many, many years dene research on
shale. After all, shale'isnot as valuable as coal, but we have lots of it
0 a great deal of research went on, basic research. They also had
pilot plants, because nobody else wantedtodoit. .. . o

- Now, if we leave this to the coal people, maybe something like that"

I believe that in the automobile field, for example, some competition.
wouldn’t hurt the automobile industry.. I think that the work whish
is going on, for example, at UCLA, and at some of the oil companies

- on reducing oxides of nitrogen and also hydrocarbons is good. It was"
very .good when outside agencies, the muffler makers; began to produce
mufflers. - By the time it was set to be put on a car, we suddenly found
there were some other solutions, too. R CL SR

I think we should always be in a position to havé the funds and
knowledge with which to cope with such a sitnation. ‘Somy answer.is

~ that there should be a certain competency in the (tovernment organi-

~zations and at the universities to do certain things. - .~ =~~~ "o

- Mr. Bern. In other words, you do feel as far as the Federal and

local governments and universities and industry, there should be some

‘cost sharing in this program, too? I am talking about.for research
contraocts. ‘ o

. Dr. Haaeen-Surr. The Federal Government, of course, should pro-
vide support as well as State governments. There is no reason why
the industry couldn’t support research, and they do, as a matter of fact.

There are brains in the university which may not be available to
the industry, which may not be better but do represent different ap-
proaches. Some of the people in mathematics, physies, or chemistry
might do better in the university atmosphere; and to-draw upon their
talents funds should be supplied.. ‘ S *

Mr. Berr. Of course, we all recognize the difficulty in industry and -
in other areas, too. It 1s an additional cost to-industry, basically, and
I suppose from that standpoint you could say it would be necessary
for some kind of cost sharing and participation of governmental or-
ganizations until we can get over the difficulties of the extra cost

‘Involved. : s S - S

Dr. HaaeeN-Surr. There is a certain extra cost involved, yes; but
on the other hand, there are some advantages to be gained, too. So I
don’t feel too sad about the—— : T
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Mr. Berr, In other words, there may be created an incentive to free
enterprise from the development of additional methods of selling
programs?“ ) .v . v‘ : . A‘ . 7 i N i - N L ’ -

" Dr. Haacux-Surr. Thatisa possibility ; yes.

‘Mr. Berr Thatisall, =~ - U

"Mr. Brown. Thank you very much, Dr. Haagen-Smit. The com-
mittes has certainly benefited from your testimony. ' -

: . .

If we have any further questions which we feel need to be,explpréd, (

T hope vou will allow us to send them to you in writing.
Dr. Haseen-Smrr. Thankyou. "= =0~
(The information requested is as follows:) -

StateMENT BY DR, ‘A, J. HAAGEN-SMIT, CALIFORNIA INSTITUTE OF TECHNOLOGY

The nationwide application of existing methods of air pollution control would
go far towards clearing the air: of ‘most of our cities. High efficiency dust col-
lection electiostatic: precipitators, scrubbers, ‘etc., can-take care of ‘particulate
matter and a variety of gases..:There are, however, some notéworthy exceptions .
to.thig general statement.. One has to do; with the development of smog in large -
urban areas, stich: as, Lios Angéles, where automobile exhausts are a major cause. ”
of Concern. Control methods have been applied biit ‘caléulations of theoretical -
efficiencies coupled with practical éonsiderations show that we must go further in
control than-is presently contemplated. This eontrol includes hydrocarbons and ...
their derivatives as well as oxides of nitrogen: formed .in the high temperature
reactions between nitrogen and oxygen, )

“While it is true that efficient control methods exist for' dusts, fumes and
aerosols, and the efficiéncy-is high for larger particles, smaller particles escape
and remain suspended:in:the atmosphere. - Our. upper respiratory system, ig:a
barrier to.the larger particles;:the smaller - ones which are not controlled.
readily reach the lungs. With. our-increasing urbanization and increaging. -

:pollution with small particles, ways have to be found to catch these and prevent
serious damage to our-heéalth. - oo o R

In all control work instrumentation iy of great importance. . One has to meas-
ure pollutant levels in the atinosphere and also the quantities emitted by various;
sources of pollution. There is a need for instrumentation. which gives a. con-
tinuous récord and where price is of secondary importance. 'There is also'a need.

" for low cost analytical tools, v . ;
- Control of our pollution 13 indicated when our health is affected or our: senses
are offended, when animal and plant.life is affected, and damage to materials
is seen. . In each. case the degree of control is.a balance between technical feasi-
bility and economic judgment. “For control purposes it is of great importance to
dequire-the knowlédge at ‘what lévels harm may be done. These criteria form .
the basis of legal standards for eontrol. ‘At present there are ‘no satisfactory
criteria for any one of the pollutants and a greatly accelerated program:to ac-
quire this fundamental knowledge for.any comirol program is of prime importance.

:Mr. Brow~. Thankyou. . .5 .o i R
. Our next witness is Mr. Louis J: Fuller. ~Mr. Fuller is the airpol-
lution control officer in the Los Angeles County Air Pollution Control
Districty:and in that capaeity I am sure he has had considerable ex-
posuretothis problem, -~ . Lo e
- 'We are happy tosee you here, Mr. Fuller.

STATEMENT OF LOUIS J. FULLER, ATR. POLLUTION CONTROL OFFI- -
CER, LOS ANGELES COUNTY ATR POLLUTION CONTROL DISTRICT

-Mr. FowLer, Thank you, Mr. Chairman, Mr. Bell, and gentlemen.
.+ I think the-urgency of eur situation here in Los Angeles wouldshave,
been more apparent if the hearings had been held last Friday, rather:
tha'nt’oda'y; T e e Ty SN R

* Mz, Beown., Larrived last Friday, and I appreciate your comment.
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‘‘Mr. Forrer. T think I can also’appreciate the position you gentle-
men are in. You have a grave responsibility which I recognize.

I think further that you will also recognize that it is usual for any
speaker or witness to recall a statement from some previous person
which has some bearing. I would like to at this time make references
to a statement from one of the political giants of our American his-
tog, Thomas Jefferson. . N L T

o wrote that “men are inherently capable of making proper judg-
ments if they are properly informed.” ~That is what you gentlemen
are seeking, I am sure. S : R

Now, this presupposes, I am sure, that a witness'is capable of giving
you information which is proper and on which you can base sound
judgments. -Iwilltrytodothis. .~ ... '

I have %repa.red a statement here; but because of the atmosphere
which has been generated by the testimony of Dr, Haagen-Smit, rather
informal, I think I will depaxrt, if I may, somewhat from my prepared
statement. : ‘ - : : “

- Mr. Brown. That will be very satisfactory. - RN

- Mr. Forrer. But in leading up to what I have to'say, and a recom-
mendation I would like to make for your consideration, I would like
to discuss briefly the financial burdeén which has been borne by the
-county in thelast 18 years. =+ . . e e

The air pollution experienced during the late forties and.early fifties
consisted of about 40 percent emissions from stationary sources-~in-
dustry and rubbish disposal-—and about 60 percent of emissions from
automobiles. Today, pollution from rubbish disposal has been elimi-
nated, pollution from industry has been reduced almost to the prac-
ticable minimum, but pollution from motor vehicles has been con-
trolled only slightly. We are making a tremendous inroad o this; and.
lest there be any misunderstanding in what I have to say, let me make .
this statement at this time. : :

I think that the efforts and the work that has been accomplished by
the motor vehicle pollution control board and its staff since 1960 has
been highly commendable. They are pioneering in a field in which
there was resistance, and what they have accomplished I think con-
stitutes the highest type of public service. They are to be, in my
opinion, congratulated for the efforts they have made.

At present, control measures now in effect are keeping a total of
6,185 tons of pollution out, of the air of Los Angeles County every day.
Of these 6,185 tons, 5,085 tons are controlled as the result of the steps
taken by the air pollution control district in regulating. stationary
sources. The other 1,100 tons are being controlled by the installation
of crankease and exhaust control deviees. . - = fpf, o

Still uncontrolled and being emitted are pollutants totaling 18,780
tons per day. Of this, 1,310 tons come from all stationary.sources
including not only industry, but all combustion processes such as do-
mestic heating and cooking as well. . The other 12,420 tons are being
emitted from motor vehicles, meaning for the most part from the ex-
haust pipes of gasoline-powered automobiles. =~ = T

That is the balance sheet: 6,185 tons controlled ; 13,780 tons uncon-
trolled. That which can be controlled from nonmoving sources has
been almost completely controlled; that which can be controlled
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percent of-our problem. o , ) ,
- The cost to control 5,085 tons of pollution from stationary sources
has been-at least three-quarters-of a billion dollars. Some of this we

from automotive sources has scarcely been touched and makes. up 90

" can measure with exactness, the remainder we can estimate. For ex-

ample,a perndit must be obtained for every piece of: air pollutien con--
‘trol equipment installed in Los Angeles County, and we keep a pre-
cise record of the: cost of this equipment. - Our records show. that in-
dustry has expanded more than $130:million for such control equip-;
ment. 'This does not. include, however, the cost 6f maintaining or
operating this equipment, or the value of the land it occupies, nor.does
it take into aceount the eost of designing:and building:into. other basie
equipment the modifications necessary toneet our requirements with-
out use of separdte ‘control devices. - Wherever this is: pessible, it is
done..  The.true cost to industry may be twice the $130 million. An-
other item which we measure precisely is the amount paid for fees
for these permits, and the amount paid as fines for convictions of viola-
tions of our rules. Since 1948 -these two items:amount to $2,875,000.
- We also know. accurately'the cost of the air pollution: control district
- for the 18 years of its: existence: $42,530,000. -Of this amount, more
than $6 million have beeni spent, for basic research. In addition, how-
ever, Los' Angeles County taxpayers have also-borne a pro rata share -
of the air pollution expenditures of the State of California and of the
Fedeéral Government ; and that is a.sizable amount.

- Another area of expense has been rubbish eollection and disposal,
which costs an estimated $55 million & year in Los Angeles County.
Sinee 1957 this has amounted to $450 million. :

~All of this expenditure for control is only the top.of the iceberg of
the cost: of air pollution. There'is no way of knowing the full cost
to Lios Angeles County over the past 20 years, but we can make an
estimate. President Johnson has given the Federal Government’s
estimate of the cost of air pollution to the Nation as $11 billion each
year: Los Angeles County represents about 5 percent of the national
market, and if we assume that we share the national air pollution cost

- in the same 5-percent proportion, then in 20 years we have suffered a
. loss equal to $11 billion. ~ ' , ‘

Because the figure is:so‘staggering, our inclination is to discount it,
and then discount it again, but éven so-we must conclude that the loss
has been tremendous. And that is without taking account of the loss
of -productivity due to the distress of ‘air pollution,and the price of
pain: a(n;dsuffeﬁng, impaired health, and loss of well-being for millions
of-people. : Nor does it take into account the general friction and drag
on the entire mechanism of society caused by the debate, and pullin
and hauling over the problem; the deluge of billions of words printe
and: speken about: the: subject ; the legislative hours expended, and the
cost in time and.money of proceedings such as this very hearing. For
example, the.cost. to the APCD of just two proceedings that have ex-
tended; oven the past 3 years have cost about a quarter million dollars.

Now, we have been fortunate, gentlemen, in receiving some high com-
ments and- aceolades. from the Vice President of the United States.

Lmight quote a recent statement.of his. - Hesaid:
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The war Los Angeles is waging against air pollution. is.already a modern
legend * * *. The experience of Los ‘Angelés has shown that local government
can coritrol most sources of air pollution, if they will * * . %, ‘The skeptics would
do well to take a close look at what you have achieved here.

Now, at this point, gentlemen, if I may, I will not read the rest of
this statement, but I would like to hand to you a report on air pollu-
tion engineering in Los Angeles County. ;

Mr. Berr. Mr. Chairman, I move this be made a part of the record.

' Mr. Brown. Without objection, that will be made a part of the
record. , T :
" (The report referred to is as follows:)
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) . - INTRODUCTION
. A1k POLLUTION ENGINEERING IN Los. ANGELES COUNTY

Los Angeles County, the largest heavily-industrialized, semi-tropical area in
the world, is afflicted with a serious and well-publicized air ‘pollution problem. -
This' problem is accentuated by .average wind speeds of. less than six miles per
hour, and temperature inversions'on more than 260 days per year, which restrict
-« digpersion of the air contaminants generated by. the activities. of seven million
people, Sunlight acting upon the mixture of. contaminants in_the stagnant
reservoir of air induces the phenomenon known-as photochemical air pollution,
commonly called smog. . This type of air pollution is identified by distinctive eye
irritation, ozone formation, vegetation damage, rubber - cracking, and reduetion
in visibility. B o N

Non-meteorological factors have been contributing to. intensification of the
smog problem. over the years. Since 1939 population has more than doubled,
indystry has expanded from approximately 6000 establishments to, more than
20,000 in- 1966, and automobile registration,” gasoline .consumption and fuels
. ‘usage have increased -sharply. The only influence opposing this growth has
. been the stationary source eontrol. program.  Bighteen years of prosecuting
this vigorous program in Los Angeles County has demonstrated that industrial
operations can be compatible with clean air in a-community with strict air
pollution laws. ~ This program. also has shown that remedies now are available
for most types of air pollution problems wherever they may occur.. .

The program has not been cheap. In addifion ‘to nearly two decades of ex-
penditures by the District for research, engineering and enforcement, industry
has expended during this same period 127 million- dollais for the installation
of new control equipment units and 882 million dollars for- basic production
equipment.  The cost of the basic equipment has undoubtedly been increased
substantially to insure that it will comply with the exacting standards of the
District’s Rules and Regulations. Moreover, although there are no deseriptive
figures available, sizable sums also are spent-each year to operate and main-
” tain both basie and control equipment. ~Records indicate the cost of air pollu-
" tion control equipment averages 25 per cent of the cost of the basie production
equipment, but without these controls, air pollution in this.area would be very
measurably worse. ) . Lo '

Table I shows that this program is preventing some: 5085 tons of various air
contaminants from entering the Los Angeles atmosphere each day. Of this
total, control measures of the petroleum industry are ‘responsible for removing.
some 3425 toms. The prohibition of burning of high-sulfur fuels accounts for
another 535 tons. The ban on single chamber incinerators and open burning
prevents another 605 tons from entering the atmosphere. The control of air
contaminants from mineral and metallurgical industries accounts for another
420. tons, : ) : :

Of the 5085-tons of various air contaminants now prevented from entering the
Los Angeleg atmosphere from, stationary sources each day, 1195 tons aré hydro-
carbons, 1820 tons are sulfur dioxide, 1945 tons are carbon monoxide, 470 tons
are aerosols, and 155 tons are oxides of nitrogen. : e L

Table II compares the emissions of each category of industry: from 1948 to'
1966. As low as the industrial emigsion levels of 1966 are, howeyér; the program
will not be complete -and a problem will still ‘be present in future years until
offective control over the last remaining major sources of air pollution in Los
Angeles County are achieved. These sources are the gasoline-powered vehicle,
which is the largest source of air contaminants, fuel oil burning and organic
solvent usage. .

LEGISLATIVE SUPPORT

The accomplishments of the Los Angeles control program are attributable -to
strict application of offective air pollutien legislation. “Thig legislation stems’
from the enactment of the basic. State law in 1947 by the California’ Tegislature.
This act was Asgembly Bill No. 1 and was added as Chapter 2 to Division 20
of the State of California Health and Safety Code. o '

Thig act established the machinery for the adoption of Ruleg and Regulations
for the Los Angeles County Air Pollution Control District. The statute enables
a District to enact new and more stringent prohibitions when needed and when.
essential technical information becomes available. Over the years this pro-
vision ‘has been utilized as shown by the addition of 138 new prohibitions and
many amendments to existing prohibitions. Rach addition or amendment fol-.
‘Jowed a thorough investigation of the emissions, pollution problems and control
onotential. ’ : :
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The statute also provided for a permit system, which in Los: Angéles County
requires approval by. the Air- Pollution Control Office . prior to construction
and prior to operation of-equipment capable of emitting air:contaminants. This
‘permit system is one of the most effective means -of preventing air pollution,
and the provision for a construction permit has saved may companies the expense
of installing and subsequently replacing inadequate control equipment.

Under other provisions of the State law, a quasi-judicial Hearing Board was
established to hear petitions for variances and appeals from denials of permits.
If the Hearing Board judges that the evidence and equities justify a variance,
it determines the conditions, duration and extent that a variance from require-
ments are necessary -and permitted.  To obtain a variance, the petitioner must
demonstrate that he is diligently following a Temedial program: to-develop or
install controls for the-equipnient involved. ; el :

PROHIBITIONS

" The prohibitiohs ¢ontained in the Rules and Regulations of the Los Angeles
County Air Pollution Control District are the most stringent anywhere in the
world. - They govern smoke, nuisance, particulate matter, sulfur compounds, .
combustion - contaminants, dusts and fumes, open fires, incinerator burning,
storage of petroleum products, oil efluent-water separators, ‘gasoline loading,
sulfur content:of fuels, gasoline composition, animal reduction Pprocesses and
gasoline loading into tanks:, These prohibitory rules and their intents are:

Rule 50: Ringélmann chart—Establishes the maximum permissible time

_and opacity limits for the discharge of any contaminant. -

Rule 51: Nuisance ~—Defines a nuisance. Lo ‘ ‘

Rule 52: Particulate matter—Establishes the maximum allowable weight : :
of discharge, of particulate matter per cubic foot of effluent. - -
_ Rule 53: Specifis contaminents—Establishes the maximum allowable con-

“centrations for the discharge of sulfur compounds and -combustion con-
taminants. g ) : : :

‘Rule 53.1: Scavénger plants—Specifies the conditions under which a sulfur
scavenger-plant may operate. : ’ )

Rule 54 Dust and fumes.—Bstablishes the maximum allowable weight of
discharge for dust and fumes. . .

Rule 56 Storage of petroleum products—Describes equipment that can be
used for-the control of hydrocarbons from the storage of gasoline and certain
petroleum . distillates. : . : )

Rule 577 Open fires—Bans burning combustible refuse. in the open.

Rule 58: Incinerator burning —Bans the use of single chamber incinerators.

Rule 59: 04l eftuent water separators—Describes equipment that.can be
used for the control of hydrocarbons from oil-water. separators. -

Rule 60 : Ciroumvention.—Prevents the use of equipment which would tend
to conceal the emissions of - air contaminants without actually resulting in
the control of air pollution. : ‘

Rule 61: Gasoline loading into tank trucks and trailers—Describes control
equipment that can be used for the control of hydrocarbons from the loading
of gasoline into tank trucks.

Rule 62 and 62.1: Sulfur content of fuels.—Bans the use of high sulfur fuel
oils in the Los Angeles:Basin, : e .

Rule 6387 Gasoline spectfications~~Prevents the sale of high olefin.gasoline.

Rule 64: Reduction of animal matter‘—Describes equipment that must be E

used to control odors from rendering operations. -
Rule 65: Gasoline loading into trucks.—Describes the equipmeént that must
be used to conticol hydrocarbon vapors from the loading of gasoline ‘tanks.

It can be seen that the Rules and Regulations affect the operation of every’
industry, almost every commercial endeavor, and, in the case of open fires and
incinerator burning, every homeowner in Los Angeles County. Through their
enforcement,‘controls have been applied to such diverse sources and operations
ag incinerators, rendering cookers, coffee roasters, petroleum. refineries, chemical
plants, rock crushers, asphalt plants; open hearth farnaces, electric furnaces,
automobile agsembly plants, as well as less obvious sources such as restaurants,
crematories, and housing tract developments. From the smelting of metal to the
.production of dog: food, air pollution-prone. operations have been brought within
the scope of the control program, ! : '
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ENGINEERING CONTROL: EQUIPMENT L

“From April 1948 to Januaty 1966, 66,756 perinits for basic and control equip-
ment were issued by the Los Angeles County Air Poliution Control District.
During this same period of time, the Air Pollution Control District denied
5457 applications for basic and control equipmnet valued at $526,655,000. The
approximately 12,000 air pollution control devices installed in industrial plants.-
vary widely in cost and collection efficiency. The principal types used in the
engineering control program included electrical, precipitators, baghouses, fume
burners, centrifugal collectors, scrubbers and washers, vapor collection equip-
ment, absorbers and adsorbers. ) o

. Hlectrical Precipitators separate and collect particulate matter from dirt-
‘laden gas streams. 'The control device containg. oppositely ‘charged, high -
voltage plates and wires. ' The solid materials in the gas stream are given '
-an-electrical charge by the wires, and ‘then are attracted to the oppositely
charged plates. Periodicélly, the particulate matter ‘deposited on the plates
are “rapped”’ or washed off and collected for harmless disposal. o
‘.. Baghouses collect particulate matter, and function much like the house-
hold vacuum cleaner, They contain a number of tubular bags made of
glass fiber, felt, or similar material. Dirt-laden gas streams are vented to
baghouses through inlet headers, which distribute the gas under pressure into
the tubular cloth bags. The gas passes through the cloth, while the aerosol
contaminants are filtered out and retainéd on the cloth, The filtered aerosols
are removed from-the bags by periodically stopping the gas flow and shaking’
" the bags or jetting air back through the bags, allowing the ‘material to be
collected in hoppers and the bags to be restored to operating efficiency. ’

Fume Burners incinerate the combustible materialy contained in a waste
gas stream. These devices consist of a refractory-lined, ghell equipped with
one or more natural gas burners, Sufficient time and temperature are most -
-important factors in the ultimate efficiency of such devices.

Other Collectors and Separators commonly used tocollect solid materials
are cyclone separators and settling chambers. Cyclone separators employ
the principle of centrifugal force to throw the solids out of the swirling
gas stream, and function much like a cream separator. ‘Settling chambers
collect large solids by slowing the gas stream to permit heavy particles to
settle out. P L o

Scrubbers and Washers cleanse particle laden gas streams by use of a spray
which strikes the solids and washes them from the;gas. Gas also may be
bubbled through a liquid bath for cleansing. . i : )

Vapor Collection Equipment captures vapors generated during the storage
or handling of gasoline and other volatile products.  The:vapors expelled
from gtorage vessels are conveyed through vent piping to collection equip-

" ment such asg vaporspheres. The control gystem may compress and con-

* ‘dense the collected vapors back into a liquid state,"or may process them for
removal by absorbers. In some cases, the vapors can be used to fuel boilers,
and in other cases, they are incinerated in fume burners. . "

Absorbers employ a process in which a liquid dissolves a gas. They may
‘be used to remove sélectively one gas from another. Usually, absorbers are
eylindrical towers which are packed with an inert material or equipped with’
trays or plates to increase contact area and efficiency of: absorption. .

Adsorbers employ a physical process in which the molecules of either a gas
“or a liguid are captured and held by a solid material. Activated carbon is: -

"a common adsorbent and has a large surface area available in the form of - .

many very small capillaries to capture and hold gas and liquid-molecules.’
The activated carbon very frequently is regenerated by steam which vapor-
izes the adsorbed material. ~A condenser returns the steam and adsorbed

material to the liquid state, ) ' : : o

CONTROL PROGRAM ACHIEVEMENTS

Bach type of device possesses its own advantages and limitations. Each
source poses different problems in terms of the volume, temperature, and charae-
teristics of the waste emitted from it. In effect, a solution must be tailored to -
the source. The degree of control which a community requitres will dictate, in -
the main, which type of control will be utilized and-the cost of the control system.
Concrete examples of contaminant emission reducing actions, many employing
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the preceding devices, that have: been ‘effective in the ‘Los Angeles County Air
Pollution Control District’s control program.can be pointed out in almost every
industrial aetivity. : : .
Large crude oil tanks at petroleum pipeline tank farms and marine terminals
dre equipped with vapor centrols, such ag floating roofs. . Wet gas from produc-
tion fields ig collected and processed innatural gasoline absorption plants and
{dry. gas is compressed, where necessary, and ‘sold or used as ~fuel. Vented
thermal dehydrators have been réplaced with electrical dehydritors to reduce
hydrocarbons emitted through greater evaporation at 'the ‘elévated temperatures.
Vapor emissions from petroleumn distillate storage tanks Have been curbed
through enforcement of Rule 56, enacted in 1953. ' "The first tohitrol niedsure of its
type anywhére, this rule specified that all tanks greater tham 40000 gallons in

capacity must be controlled when used for the storage of ‘a petroleum distillate
-having a.vapor pressure of 1.5 pounds per square inch absolute or gréater. This -

one rule has resulted in a reduction of hydrocarbon vapor emissions of approxi-
mately 355 tons per day. = o

. Attempts to control oil-effluent water separators began in 1953 and became
effective ‘with'the enactment of Rule 59 in 1955. This rule prevents the emission
of mdlodors. and approximately 105 tons per day of hydrocdrbons, = Compliarnce
with the riile is 100 per cent and, so far as is known, this is the only drea of

‘the United States in which controls for separators are requiréd. .

Visible ‘evidence of technjeal progress in air pollution control in the ‘petro-

- leum industry is provided by the réplacement or conversion of cofnvéitional
flares to smdkelesstype flares. “One type of sniokeless flare uses team injéction,
another usés a serfés of venturi biirners actudted individually or in groups by
pressure increments. Since 1956, the operating controls of steam-injected re-
finery flares have been elaborated in ax effort to make them ¢apable of handling
without ‘sitioking the largest release of vapors expected, éven during disaster
conditions, . .

L Fluid catalytic cracking presents an’ air pollution problem bécause of the
discharge of visible pliimes, carbon monoxide, catalyst dust, hydrocarbons, and
other air contaminants. In Los Angeles County, all fluid catalytic cracking
units are ‘equipped with approved dust colléction equipment, such as electric

. DPrecipitators, to control the catalyst dust. In'addition; carbon mionoXide waste
heat boilers effectively and- economically control discharges of hydrocatbons,
carbon monoxide and plumes from these unity, == P

Because of the limitations imposed by regmlations of the bis’triéﬁ,‘ _axidfthrough

the ‘modernization of the refinery and petrochiemical units; contintied air pollu-
tion control improvement for process equipment has been realized. - The last
major vacutm jet dischirge into the atmosphére in this area wag, controlled by
Incinerating the efffuent vapors in a heater firebox. An estimated 450 pounds per
day of hydrocarbon vapors from this one jet are now ‘being used as a source of
fuel. Mechanical seals'on centrifugal pumps, manifolds for emergency relief sys-
‘tetns to smokeless-type refinery flares, sealed draing, and controlled. shutdown and
startup procedures have further decreased the hydrocarbon emissions from such
manufacturing eperations. S ) o )
Rule 61, which was adopted in 1956, requires that the hydrocarbon qurs dis-
- blaced from tank trucks during their loading with large volumes of gasoline be
"collected and.disposed of in -ah approvéed system. -Approximétély 50 tons per
day of hydrocarbotis now are préventéd from being discharged into the atmos-
... phere during loading operations by this rule. ‘This is a savings to the industry.
“:Gasoline loading ‘is contrélled in no other 4rea and, ih fact, thée control tech-

" wology was developed locally.

© 7 -An additional 14 tons per day of hydrocarbony are preverted froin etitering the
* atmospliere by control of the filling of underground gasoline storage tanks from
tank trucks, mostly in gasoline service stations. .Ruleé 65, adopted in April 1964,
prohibits the loading of gasoline into a stationary tank with a capacity of 250
‘gallons or more unless. through & permanetit submerged fill pipe, or unless the
tank'is equipped as specified in Rule 56.

.. The control of sulfur diexide was one of the first major programs undertaken

*»- by the District after its formation in 1947.. One of the. first successtnl phases -

- of this effort invélved the control of sulfur dioxide from sulfuric acid plants,

-.all of which now-are operating in compliance with Rule 53a. This rule limits

: the concentration of sulfur dioxide in the effluent gases to.o -maximum concen-
tration of 0.2 per cent.by volume. ) : :

£
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“An 1mportant breakthrough in the overall sulfur dioxide. program came with
‘the commercial development of the Claus sulfur recovery -process, and- with’
the expansion of hydrogen sulfide extraction -facilities in the refineries. - The
Claus sulfur recovery-process converts hydrogen sulfide into elemental sulfur.
Refineries which previously burned their hydrogen sulfide in combustion equip-
ment to sulfur dioxide now send this hydrogen sulfide to sulfur recovery -
plants.

In 1949, the first sulfur recovery plant constructed:in this area began opera-
tion to produce elemental sulfur from the hydrogen sulfide extracted by four
refineries. .In 1950, two more refineries began recovering their hydrogen sulfide
and trucking it to a sulfuric acid plant. Today, nine sulfur recovery plants-are
operated by or for refineries in-the area and as of January 1966 were preventmg
emissions of 885 tons of sulfur dioxide per day. )

Barly in the Los Angeles County air pollution eontrol program, it was de-
termined that severe local nuisances and daily emissions of hundreds of tons
of organic compounds and particulate matter resulted from open fires, single
chamber incinerators, and burning dumps.. - These emissions contributed to local
nuisances, visibility reductlons and other typical smog synmiptoms,

Soon after the activation of the Air Pollution Control District on October 14,
1947, action was started to prohibit these obvious and serious contributions:
to air pollution.. The first abatement efforts of. the District, were directed -
at the open burning dumps. Injunctive actions brought against the dump
operators proved very. effective, and by the end of 1949, the open burning of
refuse.in all.but one of ‘the. 54 dumps in Los Angeles County had been effectively -
eliminated. The last burning dump was eliminated.in the folowing year. . In
1955, Rule 57 was-added to the Rules and Regulations. of the District, pro-
hibiting, with but few exceptions, the open burning of any combustxble refuse in
the Los Angeles Basin. .

Efforts of the Distriet next were directed to the elimination of more than onev
and one-half million. domestic single chamber incinerators and several thou-:
sand of their inefficient industrial and commercial counterparts: On June 9,
1955, Rule 58 banned the use of all single chamber incinerators after September’
30, 1957, the deadline date being fixed to permit the incorporated communities
of the County sufficient time to provide for other means of refuse. disposal.
On March 14; 1957, the Board of Supervisors adopted Rule 58.1, which-advanced: -
the deadline for the ban to July 1, 1957, for single chamber incinerators at com- -
mercial and. industrial ‘establishments, as well as at multiple dwellings.

Those operations, which require the burning of combustible waste products, =

“‘now camn be conducted only in multiple chamber incinerators, . Bmission ‘stand- '
ards applicable to this equipment were tightened in 1958 so- as to-reduce allowable

concentrations of ‘combustion contaminants from 0.4 to 0.3 grains per standard-

cubic foot of gas at 12 per cent CO.. . Multiple chamber incinerators which meet -

this new: standard decreased emission of combustion contaminants about 90 per

cent compared with the operation of single chamber incinerators.: -
Refuse presently being -burned in approved multiple chamber incinerators: 1s

principally from commercial and industrial establishments. There are also -

several large industrial incinerators, ranging in size from 500 pounds per hour to
6,000 pounds per hour, and designed primarily to dispose of wood, paper; and °
cellulose type waste material created by mass productlon industries. The num+
ber of multiple chamber incinerators constructed since the ban of single chamber
incinerators has not been as great as.expected. Instead, most of the rubbish .
formerly burned now is being hauled to sanitary landfill sites.. -In general, rubbish
collection charges have decreased since the ban, and most commercial and indus-
trial establishments find it more economical to use refuse collection services than
to construct a multiple chamber incinerator.

Asphaltie concrete batching plants have been controlled in Los Angeles Gounty'
with the use of water serubbers. Most collection systems consmt of simple cy-
clone, used as a precleaner, followed by one or more long,  internally fluted
eylindrical spray chambers in which the dust-laden gases are admltted tangen-
tially at high velocities. '

Bmissions from concrete batching plants have been reduced by process changes
and cloth filter devices.

Malodors are the principal air contaminants caused by inedible rendermg
‘operations. Noxious ordors are evolved from the handling and storage of “dead
stock,” packing house s¢rap, blood, ete. ; but, by far, the largest ordor sources.are
heated rendering cookers and driers. It is generally congidered that handhng and '



534 AD’EQ"UACY OF TECHNOLOGY FOR POLLUTION ‘ABATEMENT

storage malodors aré. 1ns1gn1ﬁcant in coniparison to those odors emitted from
cookers and driers, Rule 64 was enacted in 1959 to ‘combat noxious odors from
inedible rendermg operations. - If requires, essentially, that all gases and vapors
~créated in the heated reduction of inedible animal matter be incinerated at 1200°
“ By or‘treated in'a manner equally efféctive for purposes of air pollution control.
fé&ll rendering equipment:is vented to adequate odor control devices as of this

ate.
Since 1961 the total quantity of feedstocks handled in local rendering systems -
has increased by approximately 40 per cent while reduction in total-odor emission
due to control measures has remained at better than 99 per cent. ' A quantitative
megsurement of odors developed by the Engineering Division has enabled the
Ajir Pollution Control District to check constantly on the degree of control main-
tained by the rendering industry, and on industrial compliance with the stand-
drds specified in Rule 64.

Since 1959, nuisance complaints of rendering odors received by the Air Pollution
"Control District have decreased sharply. 'Where gource identification has been
Possible these have been traceable either to'malfunctioning of control equipment,
- to operator megligence, or to inadequate housekeeping practices. The exact
- “quantity of odors exhausted to the atmogphere during these excursions is impos-
«sible to assess, but it'is apparent that any one of the plants engaged in ' rendering
. operations is capable of producing more odors, if uncontrolled, than the total -

quantity of odors emitted from all Rule 64 control equipment combined. Under
~-the impetus of Rule 64, and with guidance from the District, industry deéveloped
and placed in operatlon much original control equipment. As an example, the
first unit in the U.8.A. to control odorsfrom fish meal driers by mixing efiluent
gases with chlorine and scrubbing with sea water began in operation in May 1962.
Since 1948, metallurgical melting operations in Los Angeles County have been

"+ subject to vigorous air pollution control measures. Both ferrous and non-ferrous

metal melting operations have been affected. Ferrous operatlons ‘include gray
‘iron foundries and steel foundries. Non-ferrous operations ‘include foundries
making castings of brass,; bronze, aluminum, zine, lead, and magnesmm, as well
- ‘ay secondary smelters used in the recovery of these metals. - Air contaminating
emissions from' metallurgical industry melting operations congist principally of
smoke, dusts, and metallic fumes. Characterized by their extremely small
particle size, control of metallie fumes -emigsions requires highly efficient collec-
“tion equipment.
Four types -of ferrous melting ‘furnaces now ‘operated’ in Los Angeles County
include gray iron cupolas, reverberatory and open hearth furnaces, electric arc
“furnaces, and electric induction furnaces. Aerosol emissions resulting from cu-
- pola furnace operations consist of dust, smoke, and metallic fomes in varying
. quantities depending upon the materials charged. The voluminous opaque emis-
+ siong from cupola furnaces were ah air pollution problem which required early
a_tten'tion of the Air Pollution -Control District. Detailed source tests showed
. the emissions to be in excess of weight limits as well as opacity limits. Enforce-
_ Toent and applieation of permit standards secured proper control 'of all cupola
v~furnaces ;
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Since 1948, substantial increases have occurred in the total number of electric
furnaces in use in-Los Angeles County, and in the total tonnage-of steel melted
in those furnaces. From 1948 to 1953 the total tonnage of electric steel production
increased greatly, even though the number of furnaces in operation remained the
same. This resulted from the replacement of smaller capacity furnaces with
larger ones. Since 1953-54, the reverse has occurred, with a substantial increase
in usage of small capacity furnaces, having only a moderate: effect on total pro-
duction tonnage. Application of permit standards has insured that all electric.
gteel furnaces operate in compliance with Air Pollution Control District Rulés.

Currently there are over 400 companies engaging in non<ferrous metal melting -

operations. Over 100,000 tons.per month of aluminum, brass, lead, magnesium,
zine and other non-ferrous metals are processed in approximately 1600 furnaces.
Engineering estimates show that 75 tons of aerosol contaminants are prevented
from entering the atmosphere on an average day  and but:three tons are
emitted. :

The main regulatory statute foreing pollution from all types of metal melting
furnaces to be reduced to acceptable levels is Rule 54, which limits the weight
of emission on a graduated scale corresponding to the amount of metal processed,

Vigorous application of Rule 54 has changed the industry from one of almost
no control in 1988 to one of almost complete control in 1966, through the installa-
tion of over. 300 devices consisting meostly of baghouses and electrical precipita-
tors. Culminating this program, but by no means ending this period of achieve-
ment, is the placing in operation of a baghouse, the first installation of its kind
to collect all emissions within a building containing steel melting and pouring
operations. This major piece of air pollution. control equipment has been con-
structed at a cost of over 1.5 million dollars. g i

ENGINEERING “FIRSTS”

In staying at least one pace ahead of the problem, the engineering control pro-
gram has produced many “fipsty” during the past eighteen years. “The type of
equipment and approximate costs involved are listed in Table ITI presented in the
following pages. With the technological developments necessary’ to keep pace,
even some of these “firsts” are no longer in use since better methods:of solving
the air pollution problem bave been found and adopted.- ;

Table IV gives a list of typical basic and control equipment installed ‘in Los
Angeles County over the past eighteen years. -In gome cases, the cost of the con-
trol equipment is but a small fraction of the cost of the production equipment.
In other cases, the cost of control equipment is greater than the costiof the basie
equipment.
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PROELEMS FOR FURTHER CONTROL

“'The three air pollution problems in Loy Angeles County which are/ still of
maJor concern and which must be further controlled are fuel oil burning, organic
solvents and the motor vehicle, .

1. Motor vehicles

The complete solution to the smog problem in the Los Angeles Basin® depends
not only on control of stationary sources, but also upon the control of emissions
from ‘motor vehicles. - As stationary sources have been controlled, and vehicle
populamlon has risen, pollution from vehicles hag increased in relative nnportance
‘until it.is now respons1ble forabout 85 per cent of the contammatwn in the
atingsphere in-the Los Angeles Basin.’

To indicate the magnitude of the problem, in the beginning of 1965, 3.5 million
= motor vehicles.in Los Angéles County were consuming a daily total of 7.4 million

gallony of ‘gasoline, resulting in‘emissions to the: atmosphere of 12,800 tons of -
air-contaminants. This figure’is indeed startling when. it-is reglized that only
5800 tons of contaminants were emitted from vehicles'in Los Angelés County in
1948. - (See Table V.)
: The most ‘conspicuous. effects of smog, eye irritation, reduced v1s1b111ty, and

damage to growing vegetation and to property, are traceable to the “photo-
chemical smog reaction”. ' This occurs when auto exhaust is acted upon by
sunlight. The hydrocarbons, which are present in the exhaust as unburned
gasoline, react chemieally with oxides of nitrogen, which are formed during the
burning process in the engine, The resulting chemical products create smog.

‘While the exhaust is respons1ble for the largest emission from motor vehicles,
crankcase and evaporation emigsions must also be considered. Crankcases must
bé ventilated if the engine is to continue to operate propéfly, buf the fumes vented :
contain substantial amounts of unburned gasoline that leak past the piston
rings.  ‘Thiy leakage, termed “blowby” accounts for' about. 25 per cent of the:
total hydfocarbon emission from automobiles.”’ For this type of emission there is
a’simple’ system of control which inwvolves recirculating the crankcase emissions
back into - the ‘enginé intake system 80 they are drawn into the cylinders and
burned.

TABLE V. —Emissions of air contaminants into Los Angeles County atmosphere'
from motor vehicles

Average daily emlssions of air contaminants (in tons per day)

. : Hydrocarbons Oxides of Oxides of | . Carbon : 4
. Source . . ., and other nitrogen sulfur . monoxide Aerosols
: organic gases . . . ) .

10481 | 1065 | 1048 | 1965 | 1048 | 1065 | 1048 .| 1065 | 1948 1965

Gasolinespowered vehicles:

Exhaust | e30| 1,400 215 {-4p0| 47| 30 4,570 10,800 | " 20 45
Blowby ®_ .- 215 190 |-viso|omon 35 30 oo emnn
Evaporation.___... 156 b7 11 28 (ORI DUAON USSR . ———
Diesel«pOwered vehlcles 6 81 6- 8 1 2| 2 2 2 | 2
Total (rounded) - . ... —--} 1,000 1,040 | 220 | 500 | 50 | .30 -5,000 | 10,330 | - 20 45

11948 emission data has been revised on basis of 1965 baseline dats:
ﬂ Blowby emissions are not controlled in 1948 and are partially controlled in 1965.

A a result of laws passed by the California State Legislature in 1959 and
1960, the State of California occupled the field for control of the motor veh1cle
Under. these laws, .the Motor Vehicle Pollution Centrol Board was. given
jurisdiction over vehicular emissions in the testing and certifying of vehicle

control. devices, Wh}le the Depaitment of Public Health was given jurisdiction
over health aspects, in the establishing of standards for air quality and motor
vehicle exhausts. More recent federal statues shift the respons1b111ty for new
car control to the federal governmeit; leaving only used car control in the hands
of the state government
" _Neévertheless, the 13-man California Motor ‘Vehicle Pollution Gontrol Board
was the first to. estabhsh criteria for both crankcase and exhaust control devices.

68—240-—66—vol. 135
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‘COrankcase emission contrel systems have been installed on most new cars sold °
in California since 1961 and most used. cars are required to be equipped with
“blowby” control devices when sold. American “automobile makers have been’
equipping all models manufactured in the United" States since 1963 with Cali-
fornla-approved crankcase control systems.

At the game time, great progress has been made by the automobile manu:
facturers in their attempts to reduce exhaust emissions, California motorists
now have new ears delivered to them with factory-equipped deviees or -engine,
modifications permitting the, exhaust emissions to. conform with the Oallfomm’_.
State:Standards for Clean Air. . This solves part of. the ‘problem,: and it s,
anticipated that the remaining part, control of exhaust emissions from used cars,.
will be controlled by some of the devices developed catalytic and direct-flame.
afterburners.

But neither this, nor any. other solution' to the motér vehicle problem, or any - -
other air pollution problem, could have been envisioned, much less developed, if -
the public had nat demanded.action .and the control agency and the government
officials had not.accepted.their responsibilities and worked to find the solutlons.

2. Fuel oil burning

The boilers now operating in steam power plants in Los Angeles County dis-
charge visible smoke emissions ‘when fired with heavy residual” fuel oil and’
emit substantial quantltles of ‘sulfur oxides, partlculate matter and oxides: of

: mtrogen .

The Joint Researeh Council on Power Plant Air Pollution Control wag formed
in 1956 for the express purpose of eliminating air contaminants from power plant
flile’ gases.  Since then, a great deal of moneéy has beén spent by participating.
power plant operators, both on the study of plume formation and on means of
removing pollutants.

Some important research by the. Southem California Edison Company to
control the partlculate matter- emissions from. power plants indicated the
possibility of using an electrical precipitator. A one million dollar électrical
precipitator was built but did not prove up to expectations. Subsequently, .a )
one and one-half million dollar glass filter cloth baghouse was constructed to
serve a new unit durmg oil-firing and is still being investigated. To increase
effectiveness in removing. particulates: from the flue gases, powdered dolomite is
injected into the gas stream as a filter:aid prior to entry to the baghouse.

Strong efforts have also been made to secure additional natural gas supplies
80" that fuel oil burning can either be eliminated or restricted to periods when
weather cenditions are not condué¢ive to smog formation. The substitution of
natural gas-eliminates six-sevenths of the pollution from power plants. During
the peak periods of fuel usage; if all:gas were burned the emissions would be
reduced from 1,285 tons per day to 290 tons per day—eliminating 995 tons per
day. The reductions of specific contaminants are: sulfur dioxide, 735 tons per
day; oxides of nitrogen, 185 tons per day ; aerosols, 65 tons per day; and hydro-
earbons, 10 tons perday.

3. Orgamc solvents

.In the industrial, -eommercial and domestlc activities carried on in Tos Angeles
County many different solvents are-used-which are eventually vaporized into
.the atmosphere Alcohols, ethers, pamt thinners. and lacquer thinners, are -
included - in the definition -of organic solvents. - These organic solvent vapors
react in the Log Angeles atmosphere to ‘produce smog in- the same mianner as’
gasoline vapors.

Surveys have been made to identify gources of emissions and usages of solvents;
research experiments ‘have been performeéd to determine the reactivities of
various solvents; and engmeemng projects have been completed to develop
feasible controls. The most recent estimates indicate that about 550 tons per
day of these solvents are discharged into the atmosphere.

Enginee,rlng studies indicate three approaches to the sticcessful reduction of
organic solvent vapor emissions: (1) installation of equipment to capture, or
consume, the organic vapors; (2) introduction of an operational change; and
(3) alteration of ‘the type of solvent used, probably the substitution of les$
reactive organic solvents or inorganic solvents such as water.

Many direct flame incinerators are used in Los Angeles County today’ for
control of odors and other combustible gases, including solvent svapors. These

" “vary in size; some can incinerate 700 pounds of solvent daily, others only a few

. pounds.’ One plant alone has 14 units which incineraté a total of 4,800 pounds
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of Solvent éach day. Taboratory inalysesi haverprovided dataineeded on the:
efficienty of umits inincinerating solvents evaporated:during the baking.of various. .
organic surface coatings-to guide the Air Pollution  Control District engineers
in their evaluations of permit applications. ‘ . .

The adoption of Rule 66 will be the District’s major action to ehmipatg or
reduce the effect of solvent emissions. Cognizance by industry of the Dlstmqt’s
intent with regard to solvents has led to several technological ad.vance‘s which
are Engineering “firsts” in air pollution control. One such “first” is the mtegx.‘aL
bake oven-afterburner combination wherein the direct-fired afterburper supplies -
all the heat required by the oven. ‘The first such unit, was placed in operation
August 1964. There are now many- units in operation in Los Angeles County
that are partially heated by the ‘afterburner control. o

CONCLUSIONS

From our experiences over the years we can draw two important conclusions.
First, the technical know-how and the actual control ‘devices are now available
for the-control of almost any air pollution problem existing from stationary
sources and soon will be available for the control of vehicular sources. Second,
each community must determine for itself the degree of clean air it desires and
the price that the community is willing to pay for that degree of clean air.

‘In Los Angeles, the price has been high because the control program was a
pioneering effort. The price in other areas shouid be much lower because of that
effort. Results, answers and techniques now are availablé that can be of benéfit
to other areas. Our experiences need not be repeated in every urbanized area
facing an air pollution problem. The mistakes, as well ‘as  accomplishments, -
should prove valuable- gunidelines for other areas to follow. The “price, any
community pays, therefore, for a comparable reduction in air poliution should
be far less than it has been in for Los-Angeles: ' ' :

- Mr. Furuer. The ink is hardly dry on this report, but I-would like
to invite your attention to page 15 of that report, gentlemen. Now,
when I tell you that millions of dollars have been spent locally, and
that the burden of the expenditure has been borne.by the local tax-
payers, this is what I mean to indicate.  That as a result of:the work
we have aceomplished over the past 18 years, in conjunction with in-
dustry, and I would like to stress that, we have achieved a degree of
control of stationary sources which I believe is second to none any-

where in this world. : B ‘

Now - that this research has been accomplished, the results of the

research are very apparent. The types of industry which are being
controlled is clearly set forth and delineated here.: :
- If T might, I will ask you to move forward in the report to page 25.
There is a list of sources of air pollution from industrial operations,
the size of equipment, the cost of the basic equipment, and type of
control equipment and the cost. 1 am sure this ‘may be of interest
to the Library of Congress because I think it belongs there;,

T believe further, gentlemen; that all of thig work which has been
done has shown conclusively. that the vast majority of industrial
operations which produce air pollution can be controlled. There isno
question about this. : T e

I think it would be a waste of public funds to duplicate this. "I
would suggest to the committee for their consideration that all of the
research and data which has been accomplished by this district over
the past 18 years be made available to every other urban area with a
population m excess of 50,000. ~

We have produced some guidelines in the way of manuals which
are the Bible now for other air pollution agencies. The Public Health
is now printing our Engineering Manual of which there has been 2
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crying need- of agencies just waiting for it. When the proofs of our
manual were forwarded to' Cincinnati T received a call. They said,
“May we start usmg ‘this now? VVe don’t want to even Walt for the
pubhcatlon »
T'think this manual alone cost us over $100,000 to produce. . C
- _Now, if we have this information, .qent,lemen and we do have i, T
“think it would be a gteat contribution to the reduction of air pollutlon; :
in other urban areas throughout the United States if this could be
made available piece by piece. If you want to know how to control
an asphalt saturator, we know how to control it.
Last week I received a telephone call from Toronto Canada -on
how to control asphalt saturators. We send out this information.
It is a cost factor. We receive visits. from all over the world, in-
cluding the Soviet Union, incidentally. "Weé have given freely of all
of the 1nf0rmatmn which we ha,ve, but it is a cost- facbor
Now, lest you get the impression I am asking for dollars, T am not.
Al T ask is that if this information which is so vitally needed by other
_areas could be made available at no cost to the district (and no profit), -
we would be most, willing to. cooperate with, ‘the Federal agencies to
have them send a staff of people: mto this area - for the purpose of
- reproducing all this information. :
In my bagket this morning I received a letter whlch is typwal and T
will read just one portion of it, if T may. .
There is ohe itemn of unfinished business, however, which we must not neglect

and that is to thank people like yourself who gave so much assistance in our long
fight.  Your: very helpfui advice, the information obtained from you and the

" Help so freely given by yevurself were all ofk tremendous assiqtanee, and for that

we are most grateful. -

We do this daily, and we hke to'do 1t but 1t i§ certainly a cost to the
: taxpayers of Tos Angeles County. We don’t have the personnel who
- can sit down and ‘write this information in terms which could be of
extreme’ value to local air pollution agencies that do not have an
engineering staff.

Anything they have of a-local nature, an industrial source which
lends itself to the type of control llsted here page after page, you can
see that it is available.

In some of these areas I think you will find the cost of the control
equipment: exceeds'the cost of the base equipment. - In some instances,
industry has come to us and said voluntarily, “We think we can control
this erssion from our opera,tlons, and we Would like to build this type
control equipment.”

Our: engineers would sit down Wlth them' and make a determination,
and the:cost to industry itsélf has been on ‘occasion, for a single con-
trol device, in excess'of a million dollars. - '

Now, thls, to me, represents an attitude on the:part of industry
which must ‘not be: re]ecte(’:l I’ think industry generally throughout
this coulitry has ani expertise and the knowledge ﬂmd skllls Whlch must
be brought'to bear on this problem. - -

This i niot 5 Probler which can be controlled s1mply by the creation
~of a public agency and a few tax dollars.’ Industry must be brought
mto full partnership,if we dre to whip this problem.

So i’ domlusmn I would only w1sh to read the 1ast paragraph

SHF pa e
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‘From our experiences over the years we can draw two important
conclusions. First, the technical know-how and the actnal control
devices are now available for the control of almost any air pollution
problem existing from stationary sources. Second, each community
must determine for itself the degree of clean air it desires and the price
that the community is willing to pay for that degree of clean air.

In Los Angeles the price has been high because the control program
was the pioneering effort. The price in other areas should be much
lower. The results and answers and techniques now are available that .
can be of benefit to these other areas. ' The experiences in Los Angeles
need not be repeated in every urbanized area facing an air pollution
problem. There are valuable guidelines for other areas to follow, and
the price which any community pays for clean air, therefore, should be
far less than here locally. '

Thank you, gentlemen. '

Mr. BrowN. Thank you, Mr. Fuller. Your statement and your re-
port will be of tremendous value to the committee. = Your offer of
sharing the know-how of Los Angeles County I am sure should be
taken advantage of, as inany agencies have already taken advantage of
it, and if we can be instrumental in helping to further this, I am sure
‘M. Bell'and 1 have énough pride in Los Angeles that we will do our

Mr. Furper. I am sure you will.

Mr. Brown. I wanted to ask-a couple of guestions, -~ +

With regard to the devices which have been developed for control-
ling the various manifold number of stationary sources of emission
around here, is there a problem with regard to proprieta,ri or patent
ri%hts that may have been generated on these devices as they are de-
veloped, particularly by local industry? Would there be that sort -
of problem in sharing that know-how, or do you feel this is not sig-
nificant ? : ; R
~Mr. Forrer, No, I don’t think that is 2 problem, because the device,
whether they be precipitators, afterburners, or what ever, are in pro-
duction by private industries. We do not have a proprietary right to
‘a ‘specific device. When devices have been developeg' in eonjunction
‘with engineers from industry, we finally arrived at solutions to specific
problems, and these devices have met the test of our rules and regula-
“tions, and they are effective.

I don’t think there would be any problem involved there. '

Mr. Brown. I'noticed in glancing rapidly through the list of devices -
and instruments and so forth that there are some which have the ef-
fect of cleaning the air, or washing it clean, but in effect translating
the pollutant into another medium.

r. Fureer. Yes. . S o

Mr. Brown. Has this problem of translating an air pollutant or ajir
contaminant to a ground contaminant raised any problems as yet in
this area? R h ' B )

Mr. Forrier. No. As a matter of fact, there are some industries
which are showing a profit as a result of the control device which they
are eperating. N : G
- This is true in evaporationlosses from refineries. ‘This is true in the
contaminants generated by the making of steel. ’ >
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- One of the local industrial operations—I try to keep away from
‘names—has found that the contaminant which has been recovered was
running a very high percentage of nickel, S S
. This was reduced and pelletized and shipped to Utah for smeltering,
‘and they have recovered the cost of their control.equipment. o

Mr. Brown. I wish that could be.true of all-industry, - .

<. Mr. Furier. I do, too. B T
. Mr. Brown. Congressman Bell ¢

Mr. Brrr. Just a few questions. : v , ,

; It is a pleasure to welcome you here before the committee, and T am

«certain, as Chairman Brown has indicated, we can take great pride
in sending to other areas suggestions you have made.

How can the training and equipping of local agency officials be
coordinated with industrial pg%uticm’c-ontr_ol personnel ?

Mr. Forrer. I am sure you gentlemen are aware of the fact there is
presently in effect grants for the training of air pollution officials in
‘the universities, one particularly in the University of California. .

I think this effort is in swaddling clothes at the present time. I
thing there has to be a review of the training programs to bring a
‘more practical aspect to it. I think it is time for the coveralls to
‘be put on, and to actually enter industry and get acquainted with. the
problem in that area under the heat and stress of production, rather
than in the classroom with the blackboard. L

I think that the program can be advanced. As to how this can be
accomplished,. again t]%e local agencies, including this agency, have
reached the extent of our fiscal responsibility here, and I don’t think
we can go any further. - Lk SR
I have heard rumors there is a city back East that has unlimited
funds they dole out by the basketful.” I don’t necessarily believe that,
_but I think that the Federal Government has a responsibility to pro-
ceed as far as is absolutely necessary, but no further. ; .
~ In those areas where the local district is completely handicapped
sither by technical knowledge or financial support, then the Federal
Government does have the responsibility for the health of its people.

- Mr. Brrr. Would you say in the Los Angeles area the Federal Gov-
-ernment has some responsibility ? S A . )
Mr. Forrer. Yes, I do, for this reason. I don’t want to paint too
rosy a picture here, I don’t want you to leave here under the impres-
sion everything has been solved here. It hasn’t. There are still some
- .problems that are very knotty problems, and will require the finest
type of research. . : R :
. " For example, the control of nitrogen oxides. Oxides of nitrogen
are a very serious problem because they, as you know, are highly
toxic, and last longer than carbon monoxide. ;
- So there are still.some areas where we don’t have the ability in Los
Angeles. We have a modest laboratory here, but we no longer have
the support and money to proceed with that type of research, but it
1ust be done.. : o e : o ;
- Mr. Beir. 'So you feel there:-should be some additional effort on
the part of perhaps a partnership arrangement between State, lpcal
-and Federal and industry generally to further research and study
in this area ? ‘ Co .
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Mr. Forier. Yes. This is a tough one, but certainly industry will
play an important part. They are certainly willing to do so, In my
opinion, and I think that the financial support necessary for this must
be obtained. ; o '

Mr. BeLr. One more question, Mr. Fuller.

To what extent should zoning of selected industrial locations in
. ‘respe(zzt‘to population be used to decréase the need for effluent treat-
ment ¢ o . . .

In other words, the moving of industries, and so on. How far
should we goin this area? g ‘

Mr. Forrer. T think this is a problem that I think is facing every-
body. Even as the mayor of Monterey Park, you had a zoning prob-
lem. Where a small community must rely upon industry for fiscal
responsibility, there is a tendency to say, “Well, it shouldn’t be there,
but we need it and we invited you, so go ahead, and we will zone this
aresa for manufacturing and whatever 1s necessary.”

Of course this is a most important aspect of air pollution control.

We here in the district have a meteorological section in which we
deal in micrometeorology which the Federal Government has said they

~don’t have the degree of exactness that we have here. - Because we
“have been at it a number of years here, we can prédict where pollution
will occur In a certain portion of the basin, which we did last Friday.

We said there was a strong possibility of a smog alert downtown, -
which we almost got to. We got to a reading of 46, and 50 would
have cansed analert. _ ' _

Weé cooperate with zoning commissions and boards throughout the
county. We are available on call for testimony to produce meteoro-

“logical information to help on any zoning. Lo ‘ ‘

This is certainly a very necessary part of expanding whenever you

are faced with a situation like we are now, where I don’t think moving
“a factory 1 or 2'miles in either direction is materially going to affect
~an area such as this Los Angeles Basin, * -~~~

Mr, Berr, Mr. Fuller, I would like to commend you for a very fine
statement. - ’ '

Mr. Fouter. Thank you. ‘ o ’

Mr. Browx. Just a concluding word, Mr. Fuller. This job for you
is a second career, S - ‘ ‘

Mr. Furier. Yes. I am about to enter into a third one. I gota
call from Washington this morning. The Secretary of HEW asked
me if T would accept the chairmanship of hearings between Maryland
and Delaware. So I may be a professional consultant on abatement.

Mr. Brown. You have certainly shown the ability to master this
field, and it indicates at least some people can solve this problem of
retraining that Dr, Haagen-Smit spoke about. - '

Thank you for being here this morning. o ,

(The prepared statement of Mr. Louis J. Fuller follows:)

PREPARED STATEMENT OF Lovuts J. Fuirer, AIR PorrurioNn CoNTROL OFFICER, Los
R * ANeELES COUNTY. ATR PoLLUTION CoNTROL DISTRIOT

My name i Louis J. Fauller. I am the Air Pollution Control Officer of Los
Angeles County. - It is a pleasure to .appear here today to:provide any informa-
tion that I can, which may be helpful to your Honorable Committee.. - . . .
COLet me begin by describing the statuts of air pollution control in Los Angeles

ounty.
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As you gentlemen are -aware, air pollution first’ became:a noticeable problem
in Los Angeles during:World War II. . Today, more than twenty years later, it

-8till, remaing; however it is’ not the same problem, any more than thl& is the

saime Los Angeles

The air pellution experlenced during the late forties and early- ﬁfties con-

sisted of about 40% emissions from stationary sources—industry: and rubbish

-disposal-—and about 609 of emissions from automobiles. Today, pollution from
rubbish disposal has been eliminated, pollution from industry has been reduced
almost to the ‘practicable minimum, but pollution from motor vehicles has been
controlled only slightly. -In the meantime, the number of motor vehicles has
more than doubled; and there is more than twice as much pollution from this
source as there was when the control program began. .The ratio now is approxi-
mately 109 from stationary sources and 90% from motor vehicles,

At present, control measures now in effect are keeping a total of 6185 tons of
pollution out of the air of Los Angeles County every day. : Of these 6185 tons,
5085 tons -are controlled as the result:of the steps taken by the Air Pollution
Control District in regulating stationary sources. The other 1100. tons are

: bemg controlled by the installation of crankease and exhaust control devices.’
Still uncontrolled and being emitted are pollutants totaling 13,730 tons per
day. Of this, 1310 tons come from all stationary sources including not only in-
) dustry, but all combustion precesses such as domestic heating and cooking as
well. The other 12,420 tops are bemg emitted from motor vehicles, meaning
‘for the most part from the exliaust pipes of gasoline-powered automobiles.
.- That is the balance sheét: 6185 tons' controlled; 18,730 tons uncontrolled.
- That which can be controlléd-from non-moving sources has béen almost com-
pletely -controlled ; that which can be controlled from automotive sources has
‘gearcely been touched and ‘makes. up 90% of our problem,
The cost to control 5085 tons of pollution from stitionary sources has ‘been
- at least threerquarters of a billion dollars. Some of this'we ¢an measure with

i -exactness, ‘the remiainder we can estimate. ¥or example, a4 permit must be ob-

tained for every piece of air pollution control equipment installed in Los Angeles
County, and we keep a precise record of the cost of thig equipment. Our records
show that industry has expended more than $130,000,000 for such contro¥ equip-
- ment.  Thiy does not include, however, the cost of maintaining or operating this
equipment, or the value of the land it occupies, nor does it take into aecount: the
cost of designing ‘and building into other basic: equlpment the modifications
necessary to meet our requirements without use of separate control devices.
‘Wherever this is possible, it is done. The true cost to industry may be twice
the '$130,000,000. Another item which we measure precisely is the amount paid
for fees for these permits, and the amount paid as fines for convictions of viola-
tions of our Rules. Since 1948 thege two items amount to $2,875,000. We-also
know accurately the cost of the Air Pollution Control District for the eighteen
years of its existence: $42,530,300. Of this amount, more than $6 million have
been spent for basic research. - In addition, however, Los Angeles County taxpay-
- ers have also borne a pro-rata share of the air pollution expenditures of the State
of California and of the Federal Government; and that is a sizable amount..
- Arnother area of expense has been rubbish collection and. disposal, which: costs:
-an estimated $55;000,000 a year in Los Angeles County. - Since 1957 this has
. -amounited to about $450,000,000.

All -of this:expenditure for control is only ‘the top of the iceberg of the cost
of air pollution. There is no way of knowing the full cost to Los Angeles County
over the past twenty years, but we can’ make an estimate, President Johnson
has given' the Federal Government’s estimate of the cost of air pollution to the
nation ag eléven billion-dollars each year. Los Angeles County represents about
five per cent of the national market, and if we assume that we share the national
air pollution cost in the same five per cent proportion, then in twenty years we
have suffered a loss equal-to eléven billion dollars. Becguse the ﬁgure is so
staggering, our inclination is-to-discount it,-and then discount it agam, but.‘even

. 8o we must conclude that the loss has been tremendous. And that is- without
=taking -aceount of the loss of ‘productivity due to the distress of air pollutioh,
and the price of pain and suffering, impaired health and loss of well-being for
millions of peoplé. . Nor does it take into account the general friction and drag on
the entire mechanism of society caused by the debate, and puiling and hauling
over the problem; the delugs of billions of words printed and spokeén about the
subject; the legislatiVe hours expended, and the cost’in time and money of pro-
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ceedings such as this very hearing, For example, the cost to the APCD of just
two proceedings that have extended, over the past three years—the hearings
before the Federal Power Commission on applications to bring more natural’
gas here, and the case in- the Superior Court brought by the Western Oil and
Gas Association—-have cost.the County of Los Angeles at least $250,000, and:
the end ig not in sight for either of those matters, which will exhaust all possible
avenues of appeal before they terminate. : . : :

It is against this backdrop®of cost and loss—the three-quarters of a billion in’
costs of control, the eleven billion -in loss due to air pollution—that: we must-

evaluate the steps nécessary to stop this bleeding. : : -
..Now I would. like to tell you something about the Air Pollution Control Dis-
trict, and what ‘we are doing to control air pollution here in Los ‘Angeles County.

The Los Angeles County Air Pollution Control District has 305 personnel, and
our budget for 1966-67 is $3,565,000.. Our District is organized into 6 divisions:
Engineering, Enforcement, Technical Services, Evaluation & Planning, Public
Information & Bducation, and Business Management. )

You will forgive me if I say with some pride that the Los Angeles County Air
Pollution Control District is récognized internationally as the leading agency
of its kind. Its function and structure dre a model for the guidance of other
agencies. The U.S. Public Health Service has printed as the standard: guidebook
“The Air Pollution Control Field Operations Manual,” which describés our prac-
tices and procedures.  They are now printing our Engineering Manual which sets
forth the design-criteria of both basic'dnd control equipment. - They are the
“How-to-do-it” for air pollution control officials everywhere. The Vice-President -
of the United States recently said; “The war Los Angeles is waging against air
pollution is already a modern legend , .. The experience of Los Angeles has:-shown -
that local governments can control most sources of air pollution, if they will ...
The skepties would do well to take a close look at what you have achieved here.

The prohibitions containéd in the Rules and Regulations of the Los Angeles
County Air Pollution Control District govern smoke, nuisance, particulate matter,
salfur compounds, combustion contaminants, dusts and fumes, open fires, in-
cinerator burning, storage of petroleum products, oil efluent-water separators,
gasoline loading; sulfur content of fuels, gasoline composition, solvents, and
animal reduction processes. )

. Tt can be seen :from this impressive list that'the Ruley and ‘Regulations affect
the operation of every industry ; almost every commercial endeavor; and, in at
least one direct aspect, every homeowner in Los Angeles County. Through their
enforcement, controls have been applied to such diverse sources-and operations as
incinerators, rendering cookers, coffee roasters, petroleum refineries, chemical
plants, rock crushers, asphalt plants, open hearth furnaces, electric furnaces,
automobile assembly plants, as well as less obvious sources such as restaurants,
crematories, and housing tract developers. From the smelting of metal to the pro-
duction of dog food, air pollution-prone operations have been brought within the
scopeiof'the control program. . ‘ .

The types of control devices installed vary-widely in cost and: colleetion effi-
ciency. Among these are electric precipitators, baghouses, afterburners; sepa-
rators, scrubbers, absorbers, adsorbers, and various types of -vapor collection
equipment. Each type of device possesses advantages and limitations that must
be considered carefully. Bach source posés different problems in terms of volume,
temperature, and characteristics of the waste emitted from it. The degree of con-
trol which a community requires will dictate, in the main, which type control
device will be utilized and, hence, the cost of the control system.

From our experiences over the years we can draw two important conclusions.
First, the technical know-how and the actual control devices are now available
for the control of almost any air pollution problem existing from stationary
sources. . Second, each community must determine for itself the degree of clean
air it desires and the price that the community is willing to pay for that degree -
of clean air. N .

In Los Angeles, the price has been high because the control program was a
pioneering effort. - The price in other areas should be much lower because of
that effort. Results, answers and techniques now:are available that can be of
benefit to other areas. The experiences in Los Angeles need Hot be repeated in
every urbanized area facing an air pollution problem. The mistakes and accom-
plishments in Los Angeles should prove valuable guidelines for other areas to fol-
low. The price any community pays, therefore, for clean air should be far less
than it has been for Los Angeles.
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Mr. Brown, Our next witness is Mr. Eric Grant, éxecutive officer of
the California State-Motor Vehicle Pollution Control Board. =

We are glad to have you here, Mr. Grant..- I think it is obvious to
everyone here, and to the committee, I am sure, but Mr. Fuller and -
Mr. Grant have complementary responsibilities in the‘smog field.
Basically, the emphasis on the part.of Mr. Fuller was with the control
of stationary sourcesin Los Angeles County. S

Mr. Grant’s responsibilities deal with the problems of moving:
sources, the automobile, the truck, and anything else related to motor
vehicles. o o ' o ‘
G We are very happy to have you here to hear your testimony, Mr.

rant. . ’ ' ST

STATEMENT OF ERIC GRANT, EXECUTIVE OFFICER, CALIFORNIA
STATE MOTOR VEHICLE POLLUTION CONTROL BOARD
Mr. Grant. Thank you, Mr. Chairman,

I would like to indicate that Mr. Fuller and I have many relation-
ships in common. It wasmy luck almost 11 years ago while going to
law school to be hired by Mr. Fuller to go to work for Los Angeles
-County Pollution Control District. So'lie is keeping an eye on me.

. T'have a prepared statement, Mr. Chairman, and also some informa- .
tion that I would like to submit for the record, so.you can review it
at gfur pleasureand leisure, - TR DUNRNERE

~Mr/Brrn. Imove that bé a part of the record. -~ > <o v

Mrd Broww. Without objection, they will be made part of the
record. ~ : »

(The prepared statement of Mr. Eric Grant-and the information re-
ferred to follows:) o A e e
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PREPARED STATEMENT oF MR.'ERIC GRANT, EXECUTIVE OFTFICER, CALIFORNIA STATE
. Motor VEHICLE PoLruTioN CONTROL BOARD * L

Mr. Chairman and Members of the House Committee, it has always been the
policy of the Motor Vehicle Poltution Control Beard to keep you well informed
as to the activities and progress which we have been able to accomplish toward
corntrol of emissions from motor vehieles. . . RN

It is my pleasure;to indicate to-you Loday that our accomplishments have been
- significant; that-our control programs are eliminating large amounts of raw

* gasoline from the atmosphere; and that the future results from our continued
efforts we feel confident, will ultimately eliminate the motor vehicle as a source
of pollution. .

This chart (p. 560) shows, we have made great progress, but there is still a long
way to-go. Weknow that each day less pollutants are going into the atmosphere.
In Section 1 of the pamphlet submitted for the record, the information contained
therein indicates that the control systems on 1966 model- vehicles are working
effectively, and the 1967 model vehicles will be: equipped with even better sys-
tems. . -The efforts of the Motor Vehicle Pollution Control Board, as a result
of the strong support received. from this Committee, the .Governor’s Office, and
the Senate Transportation Committee, have allowed us to cooperatively demand
from the American automobile industry .controls that gctually do function
effectively and conserve our natural resource, air. . e o E
. We know that our efforts have caused the manufacturers of motor vehicles
te not only install control equipment, but to be more concerned about quality con-
trol in: their production.- They. have up-graded the quality of .carburetors,
ignition..systems, and many other. components of the engines. We also know
that throughout the State of California, pre-delivery gervice performed by, dealers
prior to delivery of the vehicle to the purchaser has, greatly .improved. -The
ultimate result is that the motorist in Oalifornia ig purchasing a better vehicle,
" We know that our efforts to date with over six million vehicles equipped with
crankecase control devices, and with approximately 800,000 1966 model vehicles
equipped with exhaust control equipment, keep from our skies-nearly 400,000
gallons of gascline each day. A unique factor involved in this i3 that a large

percentage of this gasoline is being used by the motorist.at: a considerable saving
to him... As an example, we. know that a prqper,lyvinvs'talled erankcase emission
control system results in about a 39, increase in mileage,. since raw gagoline
which was going out into the air is now kept in the engine and psed as fuel.”
There is also a report made to the Board by Mr. John Maga, 'of the State
Department of Public Health, Bureau of Air Sanpitation, which indicates in
Tigure 1 that the results of our efforts to date,haye,caused‘a;bout' a 80% re-
duction in emissions into the atmosphere of contaminants’ which would have
been present if we had not taken action commencing in1960. . . .
" “In Section 3 of the information is a report on the crankcase control program.

7

Of particular importance are the statistics on Page 4 which indicate that there

are itill about 1,250,000 vehicles which still-heed to be equipped, and presumably
a sizable percentage of these will be subject to our regulations beeause of sale
and transfer of ownership ib the future, i 5 .

We have alsc made a real effort to cofitrol emissions from diesel vehidles.
The obnoxious black smoke which, under some ‘conditions is emitted from diesel
vehicles, has been reduced on'the highways of California due to legislation passed
at the last Session, and the cooperative efforts- made by ourselves and the Cali-
fornia Trucking Association, which organization has made a  diligent effort
to secure cooperative interest on the part of its own members to achieve control
of their diesel vehicles. ’

We now have standards for odor and visible smoke, and possibly in the future
devices will be developed that may be applied to diesel vehicles. In the mean-
time, however, due to the complexities of the control of these emissions, we feel
that strong on-the-road enforcement, plus cooperative interest, have and will
achieve a great deal. )

There has been considerable interest shown in the control of oxides of nitrogen.
In Section 5 of the submitted material, we have Title 13 of the California Ad-
ministrative Code. On Page 5 are the criteria which have now been finalized.
We are prepared to evaluate any device to control oxides of nitrogen. None as
yet has been presented to the Board. .
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- In-Section 6 of the pamphlet, you have for your files a copy of all ‘the laws
relating to motor vehicle emission eontrol in the Health .and Safety Code. This
includes those séctions from Assembly Bills 72, 78, T4; 75 and 98, passed at the
last Session, e fe A o S

I'hope, Mr. Chairman; that this has defined the present status of the Board.
I'would like to indicate additional areas of concern. The Board, at its last meet-
ing, took a strong position in support of the need for contihued increased effort
to secure more and better ‘control of emissions from motor vehicles. As the
chartsindicate, we cannot achieve 1940 air unless this action is taken. The auto-
mobile-industry and the Federal Government have been made aware-of the ab-
solute necessity of accomplishing the 1970 standards recommended by the:State
Department of Public Health. o

‘We strongly support the need for a state-wide concept of conservation of our
air resource, which necessitates the creation of a state-wide ageney which will
function as a coordinating, and if necessary enforcing agency, to eontrol emissions
from all sources. We are convincéd that the people of California, the Legisla-
ture, and’ thé Administration no longer can permit indiscriminate, uncontrolled,
illegal contamination of the air we breathe, - i :

Present standards established' by the State Department of Public Health are
only- recommended for 1970 under present law. - They would not become manda-
tory until two or more devices have been developed to meet the requirements.
I feel that as the charts indicate, it is essential that we make these 1970 stand-
ards mandatory and give notice to industry that their vehicles shall not exceed
these basic requirements. I feel that it is within'the ability of the industry to
control their vehicles'to this degree, and that certainly a timely notice to them
would give them sufficient time to'comply and deliver to the California ‘motorists
“vehiclesthat do not emit excessive pollutantsinte our atmosphere.

We in California’ cannot take a chance that the ‘Federal Government will
answer our needs. - 'We recognize that your Federal efforts will result in a strong
vehicle emission control program nationwide, However, at the same time we
know that our control efforts here must continue at the strong leadership level
we have established. e : Vi ‘

All present eontrols on stationary sources in America are patterned after the

Los Angeles County Air Pollution Control Districts’ program. ‘
. All present controls on'vehicles in the world are patterned after our State
Motor Vehicle Pollution Control Board's actions and leadership. - c
o you and yonr ‘colleagues in Washington must recognize the importanee of
this ‘and not llow Federal entry into this area’ to diminish its ‘effectiveness.

Local, State and Federal efforts to ‘collectively work together to a¢complish our
Deeds have in the past and should in the futyre result in significant program -

gains, B R S R
Gentlemen, in eonclusion I would like to indicate to you again that'the Board
is confident that considerable pollution is being kept from the air, and that this
is an important factor in the fact that there have been fewer incidents of air
pollution’; and that with each day that passes, there will be more and. more
vehicles on the road which are controlled.” I would like to emphasize, however,
that we dre a long way from our goal. There is still serious air pollution, and
if the weather is adverse we shall have smog alerts, We shall put forth con-
tinued effort so as to assure the people of Califronia that eventually the air
of California will be fit to breathe, . - '
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A
 BrATE oF CALIFORNIA MEMORANDUM

o : Avausr 10, 1966.
Po: The Chairman and Members of the Board.

]s.ﬂrggn :tMotOvr Vehidle Pollution Control Board, Eric P, Grant, Executive Officer,
ubject.: MR R : : : .
_“The 1966 motor vehicles equipped in Califorfije with ‘exhaust emission control
devices are the result of dction by your Board in ‘approving systems submittéd
by:the manufacturers.  The conditions of approval were based upon engineering
evaluations, in the State’s laboratoriés and proving-ground data’ accumnulated
hy -the manufacturers, indicating that thé deyices would satisfactorily control
emijssions to the'required State standards.’ Letters’ of repregentation from
edch of the manufacturers indicated that the systems would ‘comply with the
basic criteria-when in service and installed on the motor vehicles sold to the

amotoring public.

’.I‘hg Board now must consider systems for the 1967 model vehicles.

Action by the Legislature and this Board eliminated compulsory annual re
charging or servicing of exhaust devices, such that they must have durability
-equal to the car itself.  As you are well aware; our test procedures require that
durability and certification fleets be run by the manufacturers. The durability
- fleets are representative vehicles of the various engine, transmission combina-
tions. These were run for 50,000 miles. By running the vehicles for thig period -
‘of. time, a trend of emissions was established for the life of the vehicle or 100,000
miles, Each manufacturer then fitted into this basic curve all the other various
inakes and models, The data thus accumulated from manufacturers indicate
compliance with the emission standards for the life of the vehicle. R

Surveillance data indicates that -the average emissions are 223 PPM H.C. .
and 1.17% CO on a hot-start basis and 281 PPM HC and 1.62% €O on a ‘cold-
start basis. The reasons for this variance are discussed in the report. ' Average
proving-ground data supplied for 1967 certification is 220 PPM HC and 1.23%
CO. These figures represent a composite of the durability data supplied by
the manufacturers for the 1967 model vehicles. You will note that the emis-
sions are lower than those found on the 1966 models in public use. The im-
portance of these figures are two-fold. First, that the manufacturers have
achieved a significant reduction, and when considering all available data, have
complied with the basic State standards as required by this Board. Secondly,
these data are subject to question in that it represents a relatively small number: .
of vehicles under various test conditions, as indicated in the-attached report.
There is a wide range of emissions, even between identical vehicles. - Other-
variations in emissions are significant depending upon the type of tests,: 1d
versus hot, conditions under which the vehicle was received; the mileage on the
motor vehicle at the time of the test, and. many other factors.

In considering the approval of the 1967 systems, the Board should consider
surveillance data accumulated by the staff on 1966 model vehicles in use in Cali-
fornia, and also improvements made in the bagic systems.

Of great importance is the need for continued surveillance, representing more
vehicles.. There is considerable effort being put forth to have more and better
surveillance data available. Surveillance is being carried on by your staff, and
increaged effort will be made to get more tests, both hot and cold. Addi-
tional tests .are being run by the motor vehicle manufacturers. In addition,
there is the ever present need to stabilize test methods and test conditions
specified for the vehicle when it is received.” It is our intent to nail down with .
the manufacturers. an éxact procedure and co-relation factor, if one can be
established between hot and cold start tests. It is the feeling of the staff that
by far the: better method statistically: would be to secure a very large number of
hot start tests and corelate these to cold start officials test procedures. How-
ever, as is pointed out, there is this problem of relating cold to hot starts.

State standards :

The original State standards. established by the ‘State Department ¢f Public
Health were based on average emissions of the car population (as measured
in 1956) of 1375 parts per million -of hydrocarbon, and an 809% reduction of
these emissions was required. This resulted in a 275 part per million State’
standard. - Based upon the data herein presented-and the projection of emis-
sions for the 1967 systems, the systems meet the requirements gpecified by the
State Department of Public Health., Present emissions in the vehicle popula-.
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tion are considered:to be less than the original 1375, due largely: to improve-
ments in test technique, and. are -éstablished at approximately 900 parts per
‘million. Based.upon this figure, thereis a 70% reduction of tofal exhaust hydro-
carbon emissions due to the installation.of these Systems.  The carbon monoxide
standard- is based upon existing emissions, and & 60% reduction of carhon
“monoxide was specified. Again, based upon surveillance data and submission
_of test emission data from. the manufacturers, the 1967 systems do ‘comply with
these requirements. . .. .. oo " N o

The reason for this reduction.in total average emission can be attributed to
several factors, one of which is improvements made by manufacturers.

I feel that the efforts of this Board have resulted in a total emission reduc-
tion from all vehicles. All manufacturers now consider “emissions” as a major
design criterion for engines.

Vivid evidence of this is present today when several manufacturers will
present new “controlled engines” for your consideration, which have achieved
State standards by considering emissions early in the engine design phase.
These “controlled engines” are also less costly to the motorist than present air
injection systems. . :

Of particular importance also is the direetion influence that your honorable
Board has caused upon the manufacture, assembly and pre-delivery preparation
of automobiles in California. ‘

Quality control, assembly upgrading and pre-delivery service have all been
improved. The end result is a better vehicle being sold to the motorists of
California.

Oriteria

The Board has numerous criteria with which any system must comply, in
addition to State standards. These criteria basically relate to the cost and
operation of the system when installed on the motor vehicle. Surveillance data,
and the letters of representation from officers of each of the corporations, gives
assurance that the systems have in the past, and will in the future, continue
to comply with the criteria established by this Board. This is not to indicate
that there are no problems with the vehicles when in operation by the motor-
ing public. Our surveillance data indicates there have been problems with the
operation by the motoring public. However, the data does support fully that
these problems have not been great in number. Problems of heat, starting of
the vehicle, rough idle, etc., have been present and are being resolved when they
appear.

Staff and Board members have driven representative vehicles and found
problems present, and others did not. Our public survey of owners of 1965
and 1966 vehicles resulted generally in the same complaints being expressed
but perhaps with slightly greater frequency on the 1966 cars equipped with
exhaust control systems.

Emissions controlled ‘

As Has been reported periodically, the emissions controlled due to the in-
stallation of exhaust control systems on 800,000 1966-model vehicles, have re--
sulted in control of 110,000 gallons of gasoline each day in the State of Califor-
nia, and more than 1600 tons of carbon monoxide each day. This control in
conjunction with crankcase emission control results in 400,000 gallons of gasoline
each day being kept from the skies of California and in many cases being used
by the motorists at a considerable savings. Certainly these -accomplishments
will increase with the passage of time. :

Recommendation

It is therefore my recommendation as Executive Officer that under the pro-
visions of Section 24886(4) of the Health and Safety Code of the State of Cali-
fornia, this Board issue certificates of approval to those “manufacturers who
have requested certification for their systems or amended certifications to their
existing applications as required by Resolution 64-30 which limited the 1966
certification to only one model year.

Exemptions

It is my pleasure to report that there are no exemptions requested of the
MVPOB for 1967 model domestic vehicles. Those vehicle manufacturers and
assemblers who had originally requested exemptions such as, ambulances and
other specialized equipment have met with the staff, and it has been determined
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that there is no justlﬁeatlon to exempt any of these vehicles.’ Olass A vehicles
(foreign) have ‘been granted an exemption by prior action of this Board for the
one model year 6f 1967. Indications from the foreign manufacturers are that
they will be able to comply for the 1968 model year, and be able to supply. to
“the California market, vehicles in ‘compliance with the ‘State standards and the
reguirements established by this Board.
It is anticipated therefore that every vehicle sold in the State of Cali:fomia
whether from a foreign manufacturer or not, will be eqmpped with exhaust and .
crankcase emmssion control sy&tems by t:he 1968 model year. i ) o
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» i  CALIFORNIA AND FEDEB.AL Moron, Vertors EMISSION STANDARDS
California Department of Public Health, Bureau of Air Sanitation, July, 1966

.On March 30, 1966, the Federal Government adopted standards for exhaust
“and crankcase emissions.  These standards are to be effective beginning with
1968 model cars. The purpose of this report is to evaluate quantitatively what
the impact would be on vehicle emissions if California were to adopt standards
similar to the Federal ones for small vehicles. The effects on émissions in Los
Angeles. will-be. used as.examples. Because the Federal standards pertain only
to hydrocarbon and carbon monoxide, consideration will be mainly concerned
with these two contaminants. e : : :
In California, emission standards have been established for exhaust hydro-

" _carbons, carbon monoxide, oxides of nitrogen, smoke, odor and irritation; for

‘hydrocarbons in crankcase emissions; and evaporative losses.. In 1970, more
stringent standards for exhaust hydrocarbons and carbon monoxide will ‘be in
effect in the state. =~ ) ! } :
Federal exhaust standards for Class A vehicles are more. liberal than the
corresponding Califorina standards. .The Federal crankcase standard, on the
other hand, permits no emissions while California limts emissions amounting
to 0.19 supplied fuel. Both crankcase emission standards, however, have the
effect of requiring dévices that are virtually 100% effective. Table I compares
the standards established by the two governmental lévels. o o
The effect of more lenient standards for Class A cars on the California p:
gram is dependent on the percent of these vehicles in the state’s total
_population. Direct information on vehicle distribution by engine displs
‘is not available either for the nation ‘or the state on the basis of registratior
figures. The distribution shown in Table IT was derived from data contained
in the 1965 “Automotive News Almanac”, which gives numbers of cars in
operation in California by model year and make. Bstimation of engine class
was made by the Department for each model and make according to. the pub-
lished data. The summation of this information yields the percentage of each
engine class. Foreign cars were similarly estimated from ‘reported figures for
California in the Almanac.. . : . o

TaBrE 1—Comparison of California and Federal standards

. Californias 0 L] .- Federal
Source ' Class’1 ‘Hydro- |- Carbon '| Oxidesof | Heydro- | Carbon | Oxidesof
S Sy ca?gon», fmonoxuge .Ni»t{ogen ca’rtb'on monoxigtie 'nitx;(s;gen
parts per | percent |parts per | parts per | percent | parts per
llion millign million million
_ Exhaust (current standards) . 275 1.5 360 (O] @
275 1.5 350 410 2.3
275 1.5 360 350 2.0 | None.
275 15 350 275 L5
275 1.5 350" | 275 1.5
275 L6 350 275 L5
k 275 1.5 350 275 1.5
P 276 1.5 350 275 1
Exhaust (1970 standards) . -..| Allclasses. 180 1.0 350 |
Crankease . o aoeececemmcccoana|mmeas! do_... 0. 1% supplied fuel.? ) Permits no crankcase
: . emissions. .
Evaporative emissions . cooe--f-auas do....|6grams hy}lrolcargtl)(ns per day, None.
’ uel tank,
2 grams hydrocarbons per None.
soak, carburetor.

1 See table II for engine displacement.
2 Exempt.
31n effect, requires virtually 100 percent control.

1 Presented at the August 10, 1966, California Motor Vehicle Pollution Control Board
meeting, Los Angeles, California. .

68-240—66—Vol. 1——36
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TABLE II.—California motor vehicle population distribution by class.

P Seronid e i M nyiepldee- ¢ | Percent of | Estimated
Class | ment cubic total State tota] !
o B laen s inches .. : : i

<50 © 03] 30,000
6. < 604, 060

T - 1,007, 00

-1 Bagod on 1965:yearserid California registered:motor vehicle: populati.no ,0,065,600 rounded oﬁ to nearest

.t OUS as ried by artment of motor yehicles
l}"V %E‘dwag % E1) rcant oY elass X2, hor 42 p@rcent of the combmed classes of Al A2, a‘fxd A3

vehicles
i erWéu M)m Automotive News Aliiariae, 1965 issue, arid departmetit of motot’ vehicles

'The e]}'eot&- iof ihe Fedemz Sta/ndwrds

: ram. = Two chart 1 ) ',awn, mg-ure 1
n g droearbon'a“nd Fi»gu showing carbon monoxide wi‘th an additional
‘curye showinf the_ éffect of the fless v¥ict. standard for Class A ecars. The
ifferences by ween theé controls re 1i~ed by the Federal and Cahfqrma standards
are sh.gh,t at present; but uhless t e Téderal Government adopts stricter stand-
ards Which w,111 e effective 1, o h,forma, thosé' differences W111 Dbe substantial
‘ f Federal stand-
gree of control,
present Federal

¢ 'sourees to achive the sami
'under the Califorma and

standards for ‘future years. =

By 1980 the projected uncontrolled emisions of hydrocarbons will ‘be’ 4140
tons/day (see Fig. 1, P 560) apd 18, 000 tons/day for carbon monoxide (see Fig.
2, p. 561). The contemplated réduction under the Federal program of crankcase
and exhaust controls by 1980 will amount to 27JOO tons/day or 659% for hydrocar- .
bong while-carbon monoxide will’be:reduced 9750 -tons/day or 549%,. By contrast,
-California’s - contrel -program--of - erankcase, stricteér exhaust and evaporative
gontrols is estiinated to:effect reductions of hydrocarbhons by 1980. of 3400 tons/
day or, 82%, and 12 480 tons/da,y or 69% for carbon meonoxide.
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Standards based on quantity of emissions

On-September 15, 1965, the Department reported to the Motor Vehicle Polln-
tion Control Board on the feasibility of exhaust standards effective in 1970
based on quantity of emissions. One approach was to apply a given degree
of reduction to the average quantity of emissions from each class of vehicle.
Under this scheme the 1970 concentration standards for Clasy A vehicles would
be approximately the same as those recently adopted by the Federal:Govern-
ment.. In order to meet the objective of rolling back the Thydrocarbon emissions
to the:1940 level, the standard for vehicles in classes B through F would be
approximately 160 ppm. i . . -

This analysis does not include oxides of. nitrogen .emissions from exhaust be-
_cause thé Federal Government has not established ‘standards for these.com-
pounds. . The concentrations of ‘oxides of nitrogen -in ‘the ‘exhaust from dif-
ferent clasies of vehicles do not differ greatly,  Tf a standard is established
based on guantity emissions, the allowable concentration will be inversely pro-
portional to exhaust flow rate. Class A vehicles, with lower exhaust volumes,
would be permitted higher oxides of nitrogen concentration in their exhausts,
while vehicles with large engines and high exhaust flow rates would be. aliowed
proportionately ‘lower concentrations of exhaust nitrogen oxides.

TABLE IT1.—Motor. vehicle emissions in Los Angeles under different standards

| Hydrocarbons, tons/day Carbon monoxide, tons/day
Yearend -
California!| Federal? | Difference | Californiat|. Federal 2 Difference
standard | standard standard | standard :
1970, without evaporation ‘
Control .o e mammaan 1,690 1,730 40 9,320 9,620 300
1975, without evaporation
FITe 117 ) U 1, 360 1,510 150 7,110 |- 8, 530 1,420
1975, with evaporation control. 1,160 . 1,510 350 |- - i
1980, without evaporation :
COBALOL- oo e mnm 1,150 1,440 280 5, 520 8,250 2,730
1980, with evaporation contro . 740 11,440 700 1. :

1 Assuming emissions will compl'& with standards now adopted in California.
2 Agsuming no change in the prqsent Federal stgandards.
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Figure 2
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STATE OF CALIFORNIA MoOTOR VEHIOLE POLLUTION CONTROL BOARD
STAFF REPORT ON CRANKCASE SYSTEMS, AUGUST 10, 1966 ‘

I: Crankcase device applicants under consideration
There are at present four companies who have signified their intentions to ap-
ply for certification for used cars. :
These companies are : e )
Eichlin Manufacturing Co. (Installed Fleet) :
T' & J Control Filters (Partial Installation of Fleet)
Salyer Sta-Ready Filter Co. (Partial Installation of Fleet) .
Co-Recti-Fire'Co. (Will begin Installation soon)

II. The board on May 11, 1966 requested o status report on the crankcase con-:
trol program o BRI AR i

On June 15; 1966 a letter was sent to all crankcase device manufacturers for- .
uged vehicles. : L

The questions,put to each manufacturer and their guarded composite replies.
are as follows: The figures given are estimated as deduced from the informa--
tion received. A : '

(1) The total number of sales to July 1, 1966: Approximately 1,750,000.

(2) The number of field men and their location: These varied from 1 to 80. -
Some concentrated their activities in Northern California.

(8) The number of devices manufactured to date and reserve stock: One-
manufacturer is in' short supply. The others appear to have adequate stock..
Total estimated regerve about 150,000 kits. i :

(4) Present means of Sales Distribution : Most manufacturers use wholesalers.
and jobbers. Some use franchised stations. ‘

(5) The total.number and kind of complaints and their distribution: The-
number of complaints in 1964 far exceeded those in 1965. The number of com-
plaints in ‘1965 has decreaséd te_an insignificant number due to the more-
strict ]
Patrol. . . i

(6) The number of legal suits and their disposition: Only one manufacturer )
had a legal suit, directed against him. This was settled in his favor. There
were a few suits against installers and the majority were found in favor of the
defendants. : : :

(7) Training program : Most manufacturers‘conducted special schools. Some-
sent instructions to installers and franchised stations. BEESY

‘(8) Please submit copies of product literature for Board staff use: The re-
sponse was most favorable. - .

‘station- personnel licensing “requirements by the California Highway, -

(9) Bstimation of public response: Most manufacturers felt that the response- o

was favorable. Some felt that the public was merely following the law. .

(10) Opinion as to the feasibility of extending the program to 1950-54 cars.
at this time: The majority was of the opinion that the program should be ex-
tended to include these cars. One manufacturer had inadvertently disposed of’
these kits. However, he still was not against including these cars. .= -

(11) Future Plans, business forecast for 19671968 : Most manufacturers were-
optimistic and some even intend to expand their operations. Only one felt that
the market was limited. Some manufacturers felt that their system was su-
perior and therefore intend to concentrate on the replacement market.

(12) The present and future availability of replacement parts: All manufac-
turers felt that the availability of their replacement parts would be adequate for -
the future. - : - . o ! SRR RN RO ERE S o

The Staff thanks the manufacturers for théir kind cooperation in. the past
4nd - intendsito work closély “with them’ td” asSure the continued sudcess of the
program. : L el }

The year 1965 may be considered as the turning point in"the program. ““The
number of complaints on crankcase device installations received by this office
averages about or or two a week and these are mostly due to other causes.
The staff wishes to thank the California Highway Patrol for their sincere efforts:
and cooperation in the qualifying and policing of licensed stations and mechanics..
The public has also been alerted to contact the highway patrol directly in the
advent of any complaint against an installer or smog device. For the period
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from May 15 to June 15, 1966 there were only 18 complaints received by ‘the
California Highway Patrol traced to an improper installation. ‘

There are at present two revocation proceedings against licensed stations and
one against an installer.: .o . : . . . .

- III. Sale of “pseudo” AC and mi’das valves ’

A thember of our staff has purchased ‘valves which have the appearance of
AC and Midas products. : L . i :

The manufacturer was notified in writing to immediately desist from the sale
of these valves in California and that all valve§ on dealers shelves must be
immediately removed. \ i Co i )

He was also advised that he has the option to apply for certification if he so
desired. ' o )

The California Highway Patrol was alerted to be on the lookout for these
valves. o o i ’ ‘ o )

IV. Present status of the K & B crankcase emission control device

The K & B Corporation completely redesigned and changed the material used
in their Vac-U-Tron valve from steel to plastic. )

At a meeting held at the offices of the Motor Vehicle Pollution Control Board
on July 8, 1966, between representatives of the company and staff engineers, the
following was agreed upon :

1. K & B would run at least 10 cars for the 12,000 mile test to determine
the efficiency and durability of their new valves.

2. The system would not be sold to the public until the completion of these
tests.

K & B is now running 100 cars on their own for evaluation purposes. They
will start the official 12,000 mile tests when they are satisfied with the per-
formance of their modified Vac-U-Tron valve.

V. The following statistics were derived from the best sources available

- (@) Status as of February 1966

10, 060, 000

Number of registered autos and trucks -
Number of cars and trucks equipped with crankcase devices:
State of California ) . 6, 139, 000
Smog counties only . 4,420, 000 -
Number of cars and trucks in smog counties which do not have )
devices but will require them on transfer (as of August 1966) ... ' 1, 260, 000
Number of out-of-state cars which will require devices in 1966
(usually register at end of year) 114, 000
Potential market (balance of 1966) . 1, 374, 000
Number of additional cars and trucks added to the program:
If all counties were included-_— L - 1, 070, 000
If 1950-54 models were included : . : 1, 087, 000
Total 2,157, 000

Hydrocarbons emitted by the 2,157,000 cars.through the crankcase: 660,000
pounds per day or 100,000 gallons per day. s

Cost to the motorist (at 30 cents a gallon) : $30,000 a day or $10,950.000 per
year. ‘ )

Cost of installing crankcase devices on 2,157,000 vehicles, at $15 each:
$32,355,000. i

The savings on gasoline will therefore pay for the devices in less than 8 years.

(b) Crankcase device installations on used vehicles, Jan. 1, 1964, to July 31, 1966

Installations since Jan. 1, 1964 :

Commercial (1950-54 models) : L 98, 000
Autos  (1950-54 models) : . 116, 000
Commercial (1955 and later models) i : 3 . 260, 000
Autos (1955 ‘and later models) .mew 1,043, 000

Total __ 1,517, 000
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Hydrocarbons prevented from escapmg ‘to atmosphere:from crankcase 450,000
pounds per day or 68,000 gallons per day.
:Savings to motorist at 30 cents a gallon $20,400 per. day or $7,500 000 per year.

VI. Requests for installation instructions for fowmerh/ exempt cars 1950—1960
and for out-of-State cars 19611965 models. ..

The staff has received numerous. ‘requests from mstallers for installatlon in-
structions for these cars, 1950-1960, which had been formerly exempt and for
1961 thru 1965 out-of-state vehicles seeking registration in California.

The manufacturers have been notified of this situation and the staff intends to
work closely with them to assure that proper 1nstruct10ns are available to.the
installers for these veh1cles .

Based on the attached data, we are aware that many of these vehicle owners
must have .devices ingtalled: at time of transfer and in other cases, pre-1955,
will desire to install a system to control emissions and secure ‘the other benefits
of a crankcase control system, even though the laW does not require such action
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_ D) ;
REPORT ON . DIESEL FUEL ADDITIVES AND OTHER MATTERS RELATING TO DirsEL EMIs-

810NS8, A8 REQUIRED UNDER SENATE CONCURRENT REsoruTIoN: No. 90 INTRODUCED
BY SENATOR COLLIER, CHAIRMAN, SENATE COMMITTEE ON-TRANSPORTATION :

Concurrent Resolution 90 directed the Motor Vehicle Pollution ‘Gontrol Board :

1. To test or cause to be tested various diesel fuel additives to determine

compliance with State standards, costs, detrimental side effects, if any, and
-effect on operation of diesel trucks and buses, AL : )

2. To cooperate with the California Highway Patrol to determine if such
additives would reduce smoke density on ‘diesel equipment below existing en-
forcement levels for “excessive sioke.” R _

3..To render a progress report concerning the effectiveness of ‘diesel fuel
additives to the Sénate Factfinding Committee on Tratisportation and Public
Utilities, and the Assembly Interim Committee on Trangportation and Com-

*. ‘merce by July 1, 1966. b B :

INTRODUGTION'

‘As.a result of emission standards being established by the:State Department of
Public Health for smoke and odor from motor vehicles, the Motor-Véhicle Pollu-
tion Control Board has been engaged in‘several areas of activity. to:secure com-
pliance with these standarxds, - S e S : N .

In addition -to this activity, which is directed toward certifying a device;the
staff of the Board has endeavored to secure the cooperation-of the petroleum and
trucking industries te purposefully.accomplish better emission control from diegel
vehicles prior to the time, and possibly in lieu of, actual dewiees, - =7 . 0 o

It is the policy of this Board, and has-been in the pastin relation to other areas
of control, that the primary objective is to secure compliance. *If, through co-
operative interest, emissions:from: diesel vehicles: can-be’ Feduced without the
. necessity of énforcement of the law, this is by far'the best:course of actionto
take, = i el : crih R :

Y FUEL ADDITIVES :

‘The principle of utilizing an additive to ‘diesel fuel to eliminate visible emis-
gions has been recognized for many years as & potential means. of control. . As
is.discussed in the attached paper to be presented by our;Supervising Engineer, at
the August SAE meeting in Los Angeles, significant reduction of emissions may
be achieved. Due te this:reduction and the preponderance of evidence that there
is no injury to the engine or significant increase in cost, it appears at this ‘time~
that an additive will be added to diesel fuel-supplied to the California market.
The use of this fuel additive should result in effective smoke reduction. - Unfortu-
nately, it-appears that it will not be-added to-all diesel fuel marketed, but only
as a premium fuel ds:an addition cost to the trucker if he wants to place the addi-
tive in his fuel tank after he has purc¢hased the untreated fuel. .« o

Extensive tests and evaluations by the Lubrizol Céfporation and several Cali-
‘fornia petroleum refining companiés clearly indicate that no -damage; after hun-
- dred of thousands of miles, will resiilt to'the éngine from the use of a fuel addi-
tive.~ The attached report from the Lubrizol-Corporation ‘containg data-and ma-
terial relating to their evaluations: el :

‘Phere dare two observations:and possible objections to the fuel additive approach
- for diesel smoke suppression. - First, the Départment-of Public Health, although
- they find no foreseeable injurious effect as a resilt of fuel additives; feel'that to
require the use of an ‘additive is, in a sense; requiring something similar to lead
in gasoline. ‘It may or may not be'a health problem. -Basic ingredients of a fuel
additive are metals, such as barium and iron, and have the effect. of being a com-
_bustion improver. There-is, however, a residual which results from their use.
. The best information to date from all sources is that there iv no potential prob-
lem found in their use: However, it does concern the ‘Department of ‘Public
Health that if they were to be required by law,. it would be-specifying an:addi-
*tional ingredient whichrmay: be a potential problem. - B T D S

The second objection to the additive approach is that since it acts-as a .com-
bustion improver, increased available horsepower results! and the operator of the
' vehicle could: re-adjust his:driving practices:and engine adjustments so as to
-utilize the horsepower, rather than getting the benefit of the smoke.reduction. In
other words, he would utilize the horsepower rather than-allow the additive to
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cause a reduction in smoke. - The net result would. be that the diesel would con-
tinue to smoke, but more horsepower would be used by the driver, 2
Experience with additives indicates that it would be'desirbale to have the fuel
-additive used as:an alternative method for smoke reduction, It i inconsistent
with established Board policy, however, -under .existing law,-to specify its use
since it would appear that it is not a device, as defined in the laws under which
this Board must operate. - : )

OTHER AREAS OF EMISSION REDUCTION

Asg Mr. Brubacher points out in the attached paper, maintenance, driver .
Ppractices, fuel specifications, engine modifications, and engine derating all have
their effect on diesel emission reduction. Through a cooperative campaign with
‘the California Trucking Association, we are endeavoring to inform:the trucking
industry of the benefits of all of these approaches.. We have met;and will con-
tinue to meet with representatives of the petroleum.industry, in. an effort to
‘determine the advisability of securing tighter fuel specifications. ' We know
‘that quality fuel will help reduce emissions, - We also know that if a diesel
‘vehicle’s injectors are set for a certain grade of fuel, a change in the fuel may
cause he vehicle:to emit smoke. "As an example, a Los Angeles trucking operator
‘maintaing excellent shop* facilities, good driver habits are followed by ‘the
-drivers, and he purchases a quality fuel for his vehicles in Los Angeles. A truck
moving from Los Angeles to Redding would re-fuel at that Northern California
<¢ity. Unless'he has available substantially identical fuel, the vehicle may smoke,

In a follow-up report to the Commitee we hope to indicate that a cooperative
program-between the refinery industry, the trucking industry, and ourselves will
‘be solving this problem. - - : Sl :

LR ENFORCEMENT

As you are well aware, the Legislature, in Senate Resolution 18, directed law
-enforcement officers within:the State of California; and particularly the- Cali-
Tornia Highway Patrol, to increase their efforts in the area of visible smoke
emissions. - The number of citations-issued-has indicated that this directive has
been given a great deal of support. It is my considered judgment that the strong
enforcement now being ‘utilized in the State of California will cause the diesel
aser ‘to recognize-the need to control emissions, and to reéspond, in the areas
mentioned above, to see'that they are in compliance with'the law,

DIESEL ' TECH‘ NICAL ADVISORY COMMITTEE

. The Diegel Technical “Advisory Committee to the Motor Vehicle Pollution
‘Control Roard has niet, and will meet in the future, in relation to-the technical
approach-to this problem.  Intéresting observations were made by these technical
-experts (a list iof the Committee is attached) that basically, in the low eleva-
tion areas in the State of Oalifornia, visible diesel emissions can be eontrolled
‘within existing legal réquirements, ' .
+ A major peint of concern, however, was the difficulty, due to reduced 0Xygen
concentrations-in the air at higher. elevations, of keeping emissions at a low
level. The problem is this: We know that oxygen decreases with increase in
elevation; because of the decreased density of the air. .Since all motor vehicles,
including the diesel, rely upon the available oxygen in the air, the combustion
process: is affected. It may therefore be suggested (and this would again be
the subject of future reports to the committee) that an allowance be made for
legal emission levels when the vehicle is at higher elevations, As an example,
possibly a -No. 1 Ringelmann would be used at sea level to 2000 feet; and above
2000 feet a'No, 2 Ringelmann, ' An alternative would be to fit an aneroid control
.to:the engine fuel systém. This would -hold smoke essentially constant with
altitude.  However, the fleet: operators may object to the resultant slight horse-
~power decrease at altitude. § : g
To summarize, therefore, in. this interim progress report to your committee,
congiderable effort is being put forth to reduce visible  emissions from motor
vehicles, particularly the diesel, with significant results. Plans and procedures
are being prepared whieh, as a cooperative effort of all concerned, hopefully will
result in a significant reduction in visible smoke. In conjection with this
. program, enforcement policies are being strongly supported by law enforce-
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-ment officers. Test procedures and criteria for the evaluation of devices to con-
‘trol emissions are being prepared by the Motor Vehicle Pollution Control Board,
‘in cooperation with the Technical Advisory Committee. :

The problem of odor control from diesel vehicles is one of substantial difficulty,
poth as to it definition and as to its control. Nevertheless, we are recognizing
this fact, and through the cooperative effort of the committee and the Board,
will establish satistactory means of evaluating such a control system.

The results of this effort will hopefully be immediate reduction of visible
.emissions and the necessary administrative-procedural means to evaluate any
.device or system that is submitted to this Board by private industry that will
meet the standards established by the State ‘Department of Public Health.
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2000: -Requirements. R

2001. Plans Submitted, ...+ -

2002. State Standards.

2003. Other Criteria.

2004. Motor Vehicle Classification.

2005. Board Action.

2006. Notification.

2007. Device Identification,

Article 1. Certification of crankcase emission control devices

2000. Requirements—Crankcase emission control devices will be certified for
approval pursuant to Health and Safety Code Section 24386(4) only if such
devices operate within the standards set by the State Department of Public
Health pursuant to Section 426.5, Health and Safety Code, and meet the criteria
adopted by the Motor Vehicle Pollution Control Board pursuant to Health and
Safety Code Section 24386(3). ) .

Note: Authority cited for Chapter 3: Sections 24386, 24387 and 24388, Health
and Safety Code. ] o ’

2001. Plans ;S’ubmitted.——Any person seeking a- certificate of approval by the
Board for any device to control crankease emissions from motor vehicles shall
submit plans thereof to the Board at its office in the Subway Términal Building,
Suite 1085, 417 South Hill St., Los Angeles, California, 90018, Such plans shall
be accompanied by reliable test data indicating compliance with the.California
Standards for Motor Vehicle Crankcase Emissions adopted by the State Board
of Public Health December 2; 1960, and with eriteria as established by the
Board as contained in this article. .

2002. State Standards.—RBvery device controlling crankcase emissions from
motor vehicles receiving a certificate of -approval from the Motor Vehicle Pollu-
tion Control Board shall meet the standards as established by the State Depart-
ment of Public Health in Title 17 of the California Administrative Code, Chapter
5, Subchapter 5, Article 1, Section 30530, . )

2003. Other Oriteria.—Rvery device controlling ~ crankcase emissions - from
motor vehicles receiving a certificate.of approval from the Motor Vehicle Pollu-
tion Qontrol Board shall meet the following criteria : :

(a) Be so designed as to have no adverse effect on engine operation or
vehicle performance.

" (b) Operate in a safe manner, o

(¢) Have sufficient durability so as to operate within State Standards and
other Motor Vehicle Pollution Control Board Criteria for at least 12,000 miles
without maintenance. ) .

The effective date of this amendment shall be the 1966 model year or
October 1, 1965. S :

(d) Operate in'such a manher 80 as not to create excessive heat, noise, ot
odor beyond the standard characteristic of the motor vehicle without such:
device. i : '

(e) The purchase or cost of installation of such. device shall not counstitute
an undue cost burden to the motorist. ;

(f) Installation of such device shall not create or contribute to a noxious or
toxie effect in the ambient air. B ) ‘

(g) The adequacy of metheds of distribution, the financial responsibility of
the applicant, and other factors affecting the economic interests of the motoring
bpublic shall be evaluated and determined satisfactory to protect the motorists.

2004. Motor Vehicle Classification.~—Motor vehicles for which-crankease emis-
siti):p control devices will be certified are divided into the following classifi-
cations :

(a) Under 140 cubic inches engine displacement.

(b) 140-200 cubic inches engine displacement,

{e) 200-250.cubic inches engine displacement, -
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(d) 250-300 cubic inches engine displacement.

(e) 806-875 cubic inches engine displacement. -

(£f) Over 375 cubic inches'engine displacement. S

(g) Motor vehicles which because of unusual engine design by the manu-
facturer require special control methods for crankcase emigsion regardless of
engine displacement,. . ‘ i to

9005, Board Action.—The board upon review and evaluation' of appropriate
tests shall make a finding at a duly called public meeting as to whether a specific
device for control of crankecase emissions meets the standards and criteria
specified in this article. If a device is found to be in compliance, a certificate of
approval will be issued for its operation on a classification or classifications of
vehicle. ‘ L : i

2006. Notification.—When two or more devices have been granted a certificate
of approval for a classification of motor- vehicle, the. Board shall notify the
Department of Motor Vehicles by submnission of an appropriate Board Resolu-
tion within 30 days of the date of their action. ) : :

2007. Device Identification.—(a). The device shall be permanently and visibly
marked with the tradeniark or hamé, and the modél designation, in letters and/or
numerals .at least %¢ inch in height. The manufacturer’s initials will be
acceptable as the name, and trademarks shall include at least one letter g inch
or more in height. .

(b) .The required markings shall be die stamped or molded on each major
component, or imprinted on a permanent name plate on each major component
of the device or, as determined necessary by the Ixecutive Officer of the Motor
Vehicle Pollution Control Board. : i ' ’

(¢) Samples of working models may be required by the Motor Vehicle Pollu-
tion Control Board as needed for inspection and approval and may be retained
by the Board for reference and comparison purposes. ' . C

(d) This section shall be immiediately.applicable to deyices approved after the
effective date of this regulation. Devices approved prior to that time for used
motor vehicle application must comply with the provisions of this section by
January 1, 1964. Devices approved for new vehicle installation at the factory
must comply by the time of the 1965 model year or October 1, 1964. '

Article 2. Certification of cwhaust emission control devices for. conirolling
hydrocarbons and carbon monovide Ce

2100.. Requirements.—IExhaust eniission control devices for controlling hydro-
carbons and ‘carbon monoxide will be certified for approval pursuant to Health
and Safety Code. Section 28386(4) only if such devices operate: within the
Standards for said pollutants set.by the State Department of Public Health pur-
suant to Section 426.5 Health and Safety Code,.and meet: the. criteria adopted
by the Motor Vehicle Pollution Control Board pursuant to-Héalth-and Safety
Code Section 24386(3). - ‘

2101. Plans Submitied.—Any person seeking a certificate-of approval by the
Board for any device to control exhaust emissions from'motor vehicles shall
submit plans thereof to the Board at its office in the Subway Terminal Building,
417 South Hill Street, Los Angeles. . Such plans shall be ‘accompanied by reliable
test data indicating compliance with the California Standards for Metor Vehicle
Txhaust Emissions adopted by the -State Department-of Public Health pursuant
to Section 426.5 of the Health and Safety Code, and with criteria as established
by the Board as contained in this article. . e

2102. State Standdrds.—Every device controlling exhaust emissions from motor
vehiclés receiving -a certificate of -approval from the Motor Vehicle Pollution
Control Board shall ‘meet the Standards for specified pollutants as established
by the State Department of Public Health i Title 17 .0f the California- Admin-
istrative Code, Chapter 5, Subchapter 5; Article 1, Section 30520. .

2103. Other Criteria.—No device controlling. exhaust emissions from motor
vehicles shall receive a certificate of ‘approval from the Motor: Vehicle Pollution
Control Board unless it meets the following criteria: - o e

(a) The purchase or cost of installation of such device ‘shall not constitute
an undue cost burden to the motorist. : R s Lo

(b) Such device shall operate on a designated: classification of motor vehicle,
as specified in Seetion 2104, so that, with vehicle maintenance ~vhiech- is. .char--
acteristic of general usage by the motoring ‘public, its-average -emisgsions:-are
within the limits established by the State Standards.. @ - -0 -7 7wl 0 :
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(c) Such device shall operate in a safe ‘manner and §0 the " devwe will,
not result in any unsafe condition resulting from excessive heat applied to the-
floorboards, hydraulic brake cyliniders, brake lines, gasoliné tank, fuel pump, fuel
lines, transmigsion or other components of the motor vehicle or otherw1se result:
in an unsafe motor vehicle. .

~ {d) Malfunction or failure of the device shall not endanger life or property

(e) Such device shall not malfunctlon or fa11 under the stress or backfire in.
the exhaust systém.

(£) Such “device shall not. allow exhaust products of the motor vehicle to

enter the passenger compartment in a. voluine beyond the yolume characteristic - -

of the motor vehiclé with a standard exhaust system.’

(g) Heat emanating from an operating device shall not create a hazard to
persons or property who.are in close proximity to the motor vehicle,

(h) Such device shall not cause an increase in fuel consumption or a decrease:
in vehicle performance beyond the limits established in the Fleet & Life Testing
Procedures of the Motor Vehicle Pollution Control Board.

(i) Such device shall not be permanently impaired by the variety of severe
motor vehicle operating conditions frequently encountered in California includ-
ing heavy rains, mountain and desert driving, and other severe operating condi-
tions.

(j) Such device shall operate in a manner so as not to creaté excessive noise
or odor beyond the standard characteristics of the motor vehicle equipped with
a standard exhaust system nor should the installation of such device create
a noxious or toxic effect in the ambient air.

(k) Such device shall be so designed-as to have no adverse effect -on engine:
operation or véhicle performance.” - !

(1) The adequacy of methods of distribution, the financial responsibility of
the applicant, and other factors affecting the economic interest of the motoring
public shall be evaluated and-determined satisfactory to protect the motorists.

2104. Motor Vehicle Classification.—Motor vehicles for which exhaust emission
control devices will be certified are divided into the following classifications:

(a) (1) Under 50 cubic inches: engine displacement,

(a) (2) 50-100 cubic inches engine displacement.

(a) (8) 100-140 cubic inches engine displacement.

(b) 140-200 cubin inches engine displaceinent.

{e¢) 200-250 eubic inches engine displacement.

(d) 250-300 cubic inches engine displacement.

(e) 300-375 cubic inches engine displacement.

“(1) 'Owver 375 cubic inches engine displacement. : H

" (g) Motor vehicles which because of engine design by the manufacturer include~
or require special control methods for exhaust emission regardless of engine-
displacement.

2105. Board Action.-—The Board upon review and evaluation of appropnate
tests shall make a finding at a duly called public meeting as to whether a specifie-
device for control of exhaust emissions meets.the Standards and criteria specified.
in this article. ‘If a device is found to be in compliance; a certificate of approval
will be issued for its operation on a classification or classifications-of vehicle.

2108, Notification.—When two or more devices have been granted a certificate:
of approval for a .classification of amotor:vehicle, the Board shall notify the-
Department of Motor Vehicles by submigsion of an appropmate Board Reso-:
lution.

2107, Device Identification.—~(a) The devme shall be permanently and vigibly:
‘marked with the trademark or name, and the model designation, in letters and/or:
numerals at least 14 inch in height.” The manufacturer’s initials will be acceptable~
as the name, and trademarks shall include at least one letter 14 inch or more in
height.,

(b) The required markings shall be die stamped or molded on each major com-
- ponent, or imprinted on a permanent name plate on each major component of’
the device or, as determined necessary. by the Hxecutive Officer of the Motor-
“Vehicle Pollution Control Board.

(¢) Samples of working models may be required by the Motor Vehicle Pollu-
tion Control Board as needed for ingpection and approval and-may be retained by
the Board for reference and comparison purposes. .

(d). The effective date of this section shall be January 1, 1965.
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Article 8. Certification of ewhaust emission control devives for ctmtfrollifnig7 “owid
of nitrogen S R ; it bt it

2200. Requirements.—Exhaust emission control devices for controlling oxides

of nitrogen will be certified for approval pursuant to Health and Safety Code:
Section 24386 (4) only if such devices operate within the Standards for said
pollutants set by the State Department of Public Health pursuant to.Section
426.5 Health and Safety Code, and meet the criteria adopted .by the Motor
Vehicle Pollution Control Board pursuant to Health and Safety Code Section
| 24386(3). : e ..

. 2201, Plans Submitted.—Any person seeking a certificate of approval by the
Board for any device to control exhaust emissions from.motor vehicle shall:
submit plans thereof to the Board at its office in the Subway Terminal Building,.
417 South Hill Street, Los Angeles.. Such plans.shall be accompanied by reliable )
test data indieating compliance with the California Standards for Motor Vehicle
Exhaust Emissions. adopted by the State Department of Public Health pursuant .
to Section 426.5 of the Health and Safety Code, and with criteria as established
by the Board as contained in this article. . .

2202. State Standards.—Every device controlling exhaust emissions from motor
vehicles receiving a certificate of approval from the Motor Vehicle Pollution Con-
trol Board shall meet. the Standards for specified pollutants as established by
the State Department of Public Health in Title 17 of the California Administra-
tive Code, Chapter 5, Subchapter 5, Article 1, Section.30520. 5

2203. Other Oriteria.—No -device controlling exhaust. emissions. from motor
vehicles shall receive a certificate of approval from the Motor Vehicle Pollution .
Control Board: unless it meets.the following criteria.; PN )

() The purchase or cost of installation of such device shall not constitute
an undue cost burden to the motorist. : L S

. (b). Such device shall operate on a designated classification of motor vehicle,
as specified in Section 2104, .s0 that with vehicle maintenance which is.charac-
teristie of general usage by the motoring public, its aver_age,emissior;;s are within..
‘the limits established by the State Standards. v . : :

(¢) Such device shall operate in a safe manner and so.that the device will
not result in any unsafe condition resulting from- excessive heat applied to. the
floorboard, hydraulic brake cylinders, brake lines, gasoline tank, fuel.pump,.
fuel lines, transmission or other components of the motor vehicle or otherwise
result in an unsafe motor vehicle, : R

+ (d) Malfunction or failure of the device shall not endanger-life or property.
. (e) ‘Such device shall not malfunction or fail under the stress of backfire in:

the exhaust system. : i e : "

. (£).-Such device shall not allow exhaust products of the motor vehicle to enter:
the passenger compartment in a volume beyond the volume characteristic of the:
motor vehicle without such a device. : e 4 L 4R

.(g) Heat emanating from an operating device shall mot create-a hazard to-
persons or property who are in close proximity to the motor vehicle. i

(h) Such device shall not cause an increase in fuel consumption or a decrease:
in vehicle performance beyond the limits established in the Fleet: & Life Testing:
Procedures of the Motor Vehicle Pollution Control Beard. - : .

(i) Such device shall not be permanently impaired by the variety of severe
motor vehicle operating conditions frequently encountered: in:California includ-
ing heavy rains, mountain and desert driving, and other severe operating- .
conditions, oo .

'(§) - Such:deviee shall operate in a manner 86 as not:to-create; exeessive noige
of odor beyond the standard characteristics of the motor vehiele equipped with
a standard exhaust system; nor should the installation of such device create or
contribute to a moxious or toxic effect in the ambient air, including emissions.
of hydrocarbons and:carbon monoxide which shall not be:beyond the: emissions. .
of said pollutants from a certifiable exhaust emission control:device:ifor eon-:
trolling said pollutants. : : . :

. (k) “Such ‘device shall be so designed as to have no adverse effect on engine-
operation.or-vehicle performance. : o

(1) The adequacy of methods of distribution, the financial responsibility of
the applicant, and other factors affecting the economic interest of the motoring-
public shall be evaluated and determined satisfactory to protect the motorists.
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12204, Motor Vehicle O'Zasmﬂtmtwn —NMotor vehicles for which exhaust emission
control devices will be certified are divided into the following classiﬁcatlons

(a) (1) Under 50 cubic'inches engme displacement.

(a) (2) 50-100 cubic inches engine displacement.

~(a) (8) 100-140 cubic inches engine displacement.
(b)) 140-200 cubic inches engine displacement.
"(e) 200-250 cubic inches engine displacement.

(d) 250-300 cubic inches engine displacement.

" (e) 800-375 cubicinches engme displacement. -

(£) Over 375 cubic inches engine dlsplacement ’

(g) Motor vehicles which' because of engine des1gn by the manufacturer
include or require special” ccntrol ‘methods for exhaust em_lssion regardless of
engine displacement.

2205. Board Action. —-The Board upon’ review and evaluation of appropriate
tests shall make a finding at a duly called public meeting as to whether a specific
device for control of exhaust emissions meets the Standards and criteria speci-
fied in this article. If a device is found to be in compliance, a certificate of
aproval will be issued for its operation on a classmcatlon or classiﬁcations of
vehicle.

2206. N otiﬂcation ——When two or more devices have been granted a certiﬁcate
of approval for a classification of motor vehicle, the Board shall notify the
Governor and- the State Legislature by submlssmn of an appropnate Board
Resolution.

2207. Device. Identiﬂcation—(a) The device shall be permanently and visubly
marked with the trademark or name, and the model designation, in letters and/or
numerals at least 14 inch in height. The manufacturer’s initials will ‘ be
acceptable as the name, and trademarks shall include at least one letter % inch
or'more in height. |

(b) The required markings shall be die stamped or molded on‘each major
component, or imprinted on a permanent name plate on each major component of
the device or, as determined necessary by the Execut1ve Officer of. the Motor
Vehicle Pollution Control Board.

(c) Samples of working models may be required by ‘the Motor Vehlcle Pollu~
tion Control Board as needed for inspection and approval and may be retamed-
by the oard for reference and comparison purposes

- Article 4 Identical devices .

-2800. Defined.—An *identical device” is‘a device’ identical in a],l respects, m-
cluding manufacture, installation and operation, with a device which has been
certified by the Motor Vehicle Pollution Control Board pursuant to Health and
Safety Code Section 24386 (4) but which is manufactured. by a person’ other
than the original manufacturer of the “certified device.” -

2301. Proof of Identical Device.—Any person mbendmg to manufacture an
identical device shall first submit proof to the Motor Vehicle Pollution Control
Board that said device is an identical device as defined in Section 2200, supra.
Such proof shall include the following :

1. Statement of principle of operation: of the device. ;
" 2. Design drawings including materials and spec1ﬁcations

3. ‘Installation drawings.

4. Sample device.

5.  Other material as deemed necessary for evaluation by the Executlve
Officer. -

2302. Subject to Origimal Certification.—An identical device is subject to and
dependent upon the original application and certification of approval on which it
is based.

2303.. Evaluation.—The board after review and evaluation of such proof and
other date shall make a finding as to whether or not the pfroposed device is in
fact identical to that which received prior approval.

2304. Notification. —When a device has been approved as an identical device, -
the Board shali notify ‘the: ‘Departmént of Motor Vehicles and the -California
Highway Patrol by submission of an appropnate Board Resolution Wlthln .30
days of the date ofvtheir action. .
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F
CHAfTER 8, DIVISION 20 OF THE HEALTH AND SAFETY CODE OF CALIFORﬁ'lA‘

Article 1. Application

24378, The Legislature finds and declares: .

(2) That the emission of pollutants from motor vehicles is a major contributor
10 air pollution in many portions of the State; : ) :

(b) 'That the control and elimination of such pollutants is of prime importance
for the protection and preservation of the public health and well-being, and for
the prevention of irritation to the senses, interference with vigibility, and damage
10 vegetation and property. L o i I
-~ (¢) That, as the Department of Public Health has established standards for
air quality and for emissions of contaminants from motor vehicles pursuant to
Section 426:1 and 426.5, the State has d responsibility to establish uniform proce-
dures for compliance with these standards. i R

24379. (a)-As-used in this chapter the following terms shall be construed as
defiried in the Vehicle Code:

(1) Commereial vehicle
(2) Implement of husbandry
(8) Motor vehicle
(4) Motor-driven cycle
(5) Used.vehicle : .

} (6) Passenger vehicle : R

(b) As used-in this .chapter, “motor vehicle pollution ‘centrol device” means
equipment designed for innstallation on a motor vehicle for the purpose of reduc-
ing. the pollutants emitted from the vehicle, or a system or engine ‘modification
on a motor vehicle which causes a reduction of pollutants emitted from:.the
vehicle. . .

(¢) As used in this chapter, “certified device” means a motor vehicle pollution
control device for the control of emissions of pollutants from a vehicle, including,
but not. limited to, the exhaust system, the crankease, the carburetor, and the
~ fuel tank, for which standards have been set by the state department under Sec-

tion 426.5 and.for, which a, certificate of approval has been issued by the Motor
Vehicle Pollution Control Board. Whenever under this chapter or any other
Jaw a motor vehicle is required to be equipped with:a certified device, such. require-
ment refers to the certified.device for the control of the specified pollutants from
the particular source involved. et R e

24381, The provisions of this chapter shall not apply to any motor vehicle many-
factured in the year 1988 or prior thereto, if such motor vehicle is operated  or
moved. over the highway solely for the purpose of tsking it to a place. for his- a
torical exhibition or other similar purpose. . S S
Article2. Motor Vehitle Pollution Control Board c SRR
24388, There is in the State Department of Public Health a Motor:, Vehicle
Polliitioti Control Board, ~The board sball be responsible directly to the Governor.

‘Administrative services for the board shall be provided by the State Department

‘of Publi¢ Health. The board shall consist of 13 members, nine of whom ’,fhﬁillf‘b'e
appointed by the Governor with the consent of the Senate, and four shall be the
following officers of theState, or their nomihees: Director of Public: th,
Director of Agricnlture, Commissioner of the California Highway Patrol, and
Director of -Motor Vehictes: ..~ " S L

24384 (a) Of the nine members originally appointed by the Governor, three
shall be appointed to serve until July 1, 1962, three shall be appointed to serve
until July:1, 1963, and three shall be appointed to serve until July 1, 1964, '

" Thereafter, 21l members shall be appointed for a term of four years. All mem-
bers shall hold office until the appointment of their successors. Any vacancies
ghall be immediately filled by the Governor for the unexpired portion of the térms
in which they oceur. . - ) o .

‘(b) Members of the Motor Vehicle Pollution Control Board shall gerye without
compensation, but each member shall be reimbursed for his necessary traveling
and other expenses incurred in the performance of his official duties, =~ . -

(¢) . The members of the board appointed by the Governor shall be selected in
such a fashion that the interests of yarious affected groups throughout the State,
including agriculture, 1abor, orvganizations of motor vehicle ‘users, the motor
vehicle industry, science, air pollution control officials and the general public are
Tepresented to the fullest extent possible. :

68-240—66~—Vol. 1-——37
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24385. The Motor Vehicle Pollution Control Board shall select annually from its
‘membership a chairman and vice chairman, Only those members who have been

~appointedby the Governor shall be éligiblefor these offices. -

24385.5 All meetings of the board shill be open and pubhc and all persons shall
be permitted to attend any meetings of the board.

- 24386, The Motor Vehicle Pollution” Control Board shall have the' powers and
Cauthority hedessary to carry outthe duties 1mposed on, it by th1s chapter mciudmg :
but not limited to,.the following:

(1) To adopt rules and regulatlons in aceordance’ with the provisions of ‘the
Admimstrative ‘Procedure Act (commencing at Section 11870 of the Government
Code), hecessary for proper éxecution of the powers: and ‘duties granted to, and
lmposed upon the board by this chapter, -

H(2)" T étiploy such technical and other personnel 2s may be necessary for the
performance of its powers and duties. X

(8) "To'determiiie and publish the’ critetma for approval of motor vehicle pollu—
tion control devices. In determining thé eriteria the bodrd shall take iinto con-
sidération the cost of the device and ity installdtion, its’ durability, the ease and
facﬂlty of determining whether the device, when instatléd on‘a- motor vehicle,
is properly functioning, and any other faeﬁors which, inr the opidion’ of the board,
render such a device suitable or unsuitable for the’ eontroi‘ f motor vehxcle air
pollution or for the health, safety, and welfare of the publ ;

) (4) To issue certificates of approval for any motor ve! éle pollutlbn control
device where, after being tested by the board or tested and recommended by a
laboratory designated by the board as an authorized vehicle poliution’ control
tes«tmg laboratory, the board: finds that the device operates within the standards
‘set "y ‘the ‘state departmeént under Section 426:5 and meets the criteria adopted
‘under‘subdivision (3) of this séction provided that no certificate: of approval
shall be issued for any dévice'’ required by -subdivision'-(d) of Sectlon 24390 of
this code if: " -

{a) The cost of such devwe, lncIudmg mstallation is more than sixty-rﬁve

j‘dollars ($65) & dj ustmem '
&

‘(b) The annual ‘maintenatce cost of the device;. 1n0111d1ng }
' ‘necedsary for its proper operation in order to meét the standards set

""to Seetion 42’65, isTikely'to éxceed fifteen dollirs ( $15) ayear;or - :
The does bt éqiial of exceed “thie performamce riteria: eé‘tai)-

: motor vehicles ‘or, in'the alternatlve, hdve'an expec ( useful llfe of 50000
milesof operatmn :
(5) To’ exempt from Artlcle 8 o-f this ehapter desagnated elassiﬁcations of
hi

< whode emissions are found by appropriate: tests to meet state sbaﬁdards without
additional equipment, and motor-drivéil ¢ycles; implements: of husbandry; and
vehicles whxeh quahfy for speclal ‘license plates under Sectlon 5004 of the V e:hlcle :

i Aprevmusly g-fanted upon EX et' y
tor vehicle or,

T

,0ng any MOtor veh;cle is équipped With a cert1ﬁed. dev1ce it shall not thereafter
‘be déeméd’to bé in violdation of this chapter or Séction 27156 of the Vehlcle Code
‘because a. certificate, of. approval for.such device. is sulbsequently revoked, sus-
pended or restrlcted, and replacement parts for such device may eontmue to be
supphed a;nd used ﬁch vehlcle, unles yrevocatlon, suspenslcm Or res/tric-

“chapter within 80 days ‘after such ﬁnding
:A%). Progeedings under this chapter with respect. to the denial
for'the issuance of certificates of approval or the %ranting of
‘the  revocation,, suspension, or restriction of certi f
issued, or xemptmns prevmusly granted, by the bogr sha 11 be
accordance “the provisions of Chapter 5. (commencing with S
‘Part 1, Division 3, Title 2 of the Government Oode .and th Bodrd
the powers ra,nbed therem .
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24386.1 The Motor Vehicle Pollution Control Board may issue permits for the
testing of experimental motor pollution control devices installed in motor
vehicles.

24386.2 Any manufacturer of a device required by subdivision (d) of Section
24390 of this code shall, as a conidition to certification of such device by the board,
agree that so long as only one such device is certified by the board such manufac-
turer is made available for sale to the pubhc the board shall, taking into con-
4s the board determines are necessary to insure adequate competition among
manufacturers of such devices to protect the public interest; or (2) agree as a_
condition to such a certification that if only one such device from one manufa’c-
turer is made available for sale to the publie, the board shall, taking into con-.
sideration the cost of manufacturing the device and the manufacturer’s suggested
retail price, and in order to protect the public interest, determine the fair and .
reasonable retail pricé of such device and may require, as a condition to continued’:
certification of such dev1ce, that the retail price of such device, incliding installa-’
tion; not exceed such price as determined by the board. In either event the retail
price so determined by the board for a device required by subdivision (@) "of’
Section 24390 may be less than, but shall not be more than, s1xty ﬁve dollars
($65) per vehicle.

24386.5 The Motor Vehicle Pollution- Control Board shall submit a report to’
the Governor and the Legislature not later than 10 calendar days following the
commencement of each general session of the Legislature covering the board’s
recommendations concerning such legislation and other action as is necessary
for the implementation and enforceinent of this chapter. The board shall submit-
1ts first report to the Governor and the Legistature at the 1961 General Session. -

"924887; The Motor Vehicle Pollution ‘Control Board shall adopt regulations’
specifying the manner in which a ‘motor vehicle pollutxon cc-ntrol device shall
be submltted for testing and certification. -

24388, " Whenever the Motor Vehicle Pollution Control Board isues certificates
of approval for’two or more devices for’the control of emissions of pollutants:’
from a particular-source of emissions from motor vehicles for which standards:
have been set by the state department under Section 426.5, it shall ‘50 notify the
Department of Motor Vehicles. = =

Article 3. O’ernﬂcatwn, sale and. installwtum of motor q;ehwle pouutwn condrol.,
. devices. . .

24390 (a)- Every 1966 or later year model motor vehlcle subJect to reglstra-
tion in this state shall be equipped with a certified: dev1ce or; devices to control
emission of pollutants froin the crankease and exhaust:. = .

+(b)-'On and after December 1; 1965, every mofor vehlcle of 1963 or later year
model. subject ‘to registration in-this"state -shall be ‘equipped swith-a certified:
device to:¢ontrol the emission of pollutants from tlie crankease., .~ -

(c) Rvery motor vehic¢le of 1955 through 1962 year model subject to registra-
tion in this:state upon transfer of ownership and reglstratlon t0-an owner . whose
residence is in a.county or portion of a county within an air pollution control dis->
tiiet which: may function and -exercise its powers; shall be ‘equipped with & cer'tl-
fied device to ‘control the. emission of pollutants from-the erankcase. . .

(d) ‘Every motor vehicle of 1955 through 1965 year model subject'to registmtwn ¥
in-thig state upon transfer:of ownership-and registration .to an.owner whose resi-
detice ig in a county or portion ofa county within an ain pellution control district.
which may function and exercise its powers, shall befequipped w1th a certlﬁed
device to.contrel the emission of pollutants from the.exhaust.. .

(e). The provisions:of subdivisions (a}), {b)y (c), and (d) of thw sectlon shall
not: be ‘applicable to any of the following: :

(1) ,Any motor:vehicle or:class: of: motor vehacleSa exem,pted by the Motor Ve-
hicle Pollution Control Board. -

(2) Any motor-driven cycle, 1mplement of husbandry or vehlcle Which quah-
ﬁes £6r special plates under Section 5004 of the Vehicle Code.

““(£) “The provisions of’subdivisions (¢) and: (d) ‘shail mot: be applicable: in-air
potiution’ controi ‘districts formed between Janudry:'l, 1964, and the effective’
dateof the: amendment of this sectlon at the 1965 Regular Session of the Legi@-‘
lature.

~(gy On and after December 1, 1967, every 1068 ‘or Tater year Hiodel passenger”
vehicle except motoreycles, subject to registration and first §old and registered
in this-state shall be equipped with a’ certified devicé or devices to control emis-*
sion of pollutants from the crankcase and exhaust. - Notwithstanding any other:
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prov1s10n of this section or Seection 24386 the Motor Vehicle Pollution Control
Board may only grant an exemption for not to exceed 1 percent of a manufac-
turer’s passenger vehicle sales in California in the preceding model year.

(h) On and after December 1, 1966, every 1967 or later year model commercial
motor vehicle under. 5,001 pounds unladen, subject to registration and first sold.
and registered in this state shall be equipped with a certified device or devices to
control emission of pollutants from the crankcase and exhaust.

(1) On and after December 1, 1968, every 1969 or later year model truck, truck-
tractor, or bus, except those which are diesel-powered, subject to registration
and first sold and registered in this state shall be equipped with a certified device
or devices to control emission of pollutants from the crankcase and exhaust.
Notwithstanding any other provision of this section or Section 24386, the Motor
Vehicle Pollution Control Board may only grant an exemption for.not to exceed
1 pereent of a manufacturer’s truck, truck- tractor and bus sales in California in
the preceding model year.

(j) ‘Motor vehicles found by the board to meet: estabhshed state standards and
board criteria without additional equipment are exempt from the provisions of
this section.

(k) The provisions of subdivisions (¢) and (d) of this section shall not be
apphcable to motor vehicles registered to an owner whose residence is in any
county in which an air pollution control district may function and exercise its
powers if (1) prior to the effective date of this section, the board of supervisors
of the county has, pursuant to Section 24394, found that the equipment of motor
vehicles with devices to-control the emission of pollutants is unnecessary for the
preservation of air quality in that county, and (2) no air pollution control district
created pursuant to Chapter 2-(commencing with Section 24198) of Division 20
has ever been authorized to function and exercise its powers in any. county adja-
cent to such county; nor shall such provisions be applicable to motor vehicles
registered to an owner whose, residence is in any county adjacent to such a
county, which adjacent county is includéed within the boundaries of an air pollu-
tion control district created by special law, to include the area of two or more
counties, and in which county such air pollution control district created by special
law may transact business and exercise its powers.

(1) The provisions of subivisions (¢) and (d) of this section shall not be
applicable to motor vehicles registered to an owner whose residence is in an area,
designated pursuant to this subdivision, of any county having an area in excess
of 7,000 square miles in which an air pollution control distriect consisting of a
slngle eounty may function and eXercise its powers and within 60 days after the
effective date of this section the hoard of supervisors of such county has-clagsis
fled the county. into two areas because of substantial: geographic iand climatie
differences between the two areas, and within 60 days after the effective date of
this section the board of supervisors of the county has found that within one of
such aresas, designated by the board, the equipment of motor vehicles with devices
to control the emission of pollutants is unnecessary for the pu*eservation of air.
quality within that area.

24891, No -new motor vehicle requlred pursuant to this chapter to be equipped
with a certified deviee to control the emissions of pollutants from the crankcase
or exhaust shall be sold in this state unless the manufacturer thereof has filed a
certificate with 'the board within the preceding 12 months.stating that all new
motor vehieles of that make, model and year will be equipped at the factory with
certified devices asrequired by this chapter.

24395, No ‘person shall:gell; display; advertise, or represent as a certiﬁed device
any device which, in faet, 18'not a certified device. No person shall install or sell
for installation upon any motor vehicle any motor vehicle poliution control device:
which has not been certified by the Motor Vehicle Pollution Control Board

24396. Any violation of thigarticle is a misdemeanor,

Article 4. Authorized motor vehicle poliution control testing laboratories

. 24397. The Motor Vehicle Pollution Control Board may designate such labora-
tories as it finds are. qualified and equipped to analyze and determine, on.the
basis of the standards established by the board, devices which are so designed
- and equipped to meet the standdrds set by the state department under Section

~426.5 and the criteria.established by the Motor Vehicle Pollution Control Board.

24398 The Motor Vehicle Pollution Control Board may contract for the use
of, or. the performance of the tests or other services by, a laboratory or labora~
tories operated by.any public:or private ageney,, within .or without. the State,
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All testing of devices by the board for purposes of certification shall be per-
formed pursuant to such contracts, ) -

24399. All devices tested for purposes of certification shall be tested by a
procedure which includes tests of the device to measure its ability to control
the emission of pollutants while a vehiclée is operating at full performance.

State standards

426.1 Health and safety code—The State Department of Public Health shall,
before February 1, 1960, develop and publish standards for the quality of the
air of this State. The standards shall -be so developed as to reflect the rela-
tionship between the intensity and composition of air pollution and the health,
jllness, including irritation to the senses, and death of human: beings, as well as
damage to vegetation and interference with visibility.

The standards shall be developed after the department has held public hear-
ings and afforded an opportunity for-all interested persons to appear and file
statements or be heard. The department shall publish such notice of the hearings
as it determines to be reasonably necessary. . :

The department, after notice and hearing, my revise the standards, and shall
publish the revised standards, from time to time. - B

428.3 The State Department of Public Health shall by February 1, 1967, define
and publish criteria concerning the levels, duration, and frequency of occurrence
of contaminants in the atmosphere, including those contaminants emitted from
motor vehicles, which, if occurring in the atmosphere of any area in this state,
will pose a substantial threat to the public health, including irritation to the
senses or will interfere with visibility or damage vegetation. e

The criteria shall be developed after the department has held public hearings
and afforded an opportunity for all interested persons to appear and file state-
ments or be heard. The department shall publish such notice of the hearings as
it determines to be reasonably necessary. T T i

The department after notice and hearing may: revise the criteria and shall
publish the revised criteria, from time to time, =~ - .

496.5 -It shall be the duty of the State Director of Public Health to determine
by February 1, 1960, the maximum allowable standards of emissions of exhaust
contaminants from motor vehicles which are:compatible with the preservation
of the public health including the prevention of irritation to the senses, inter-
ference with visibility and damage to vegetation. . .

The standards shall be developed after the department has held public hearings
and afforded an opportunity for all interested persons -to appear and file states
ments or be heard. The department shall publish such notice of the hearings
as it determines to be reasonably necessary. - ' S o

- The department after notice and hearing may revise the standards, and shall
publish. the revised standards, from time to time.: In revising the standards the
department: shall, after February 1, 1960, take into account all emissions from
motor vehicles tatlier than exhaust emissions only. i k

‘Whenever the department revises the standards it shall submit a‘copy of such
revised standards to the Legislature if the:Tegislature is-in session, or to the
Senate Fact Finding Committee on Transportation and Public Utilities and the
Assembly Interim Committee on Transportation. and Commerce if the Legisla-
ture is not in session, and such revised stahdards shall not become effective until
the 81st day after such submission. ' Ce

Vehicle code: Sections relating to' motor vehicle pollution control

2813. Hvery driver of a commercial vehicle shall stop and submit the vehicle
to an inspection of the gize, weight, equipment; and smoke emissions. of the
vehicle at any location where members of the California Highway Patrol are
conducting tests and inspections of commercial vehicles and when. signs are
displayed requiring such stop. ) . : :

2814. Roadside inspection—Kvery driver of a passenger vehicle shall stop
and submit the vehicle to an inspection of the mechanical condition and equip-
ment of the vehicle at any location where members of the California Highway
Patrol are conducting tests and inspections of passenger vehicles and when signs
are displayed requiring such stop. i

The Commissioner of the California Highway Patrol may make and:enforce
regulations with respect to the issuance of stickers or other devices to be displayed
upon passenger vehicles as evidence that the vehicles have been inspected and
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have been found to be. in safe mechanical condition and equipped as required
by this code and equipped with certified motor vehicle. pollution control devices
as required by Section 24390 of the Health and Safety Code which are correctly
installed and in operating condition. Any sticker so issued shall be placed on
the windshield within a five-inch square in the extreme lower left corner thereof
with respect to the driver’s position.

If, upon such an inspection of a passenger vehicle, it is found to be in unsafe
mechanical condition or not equipped as required by this code and the provisions -
of Section 24390 of the Health.and Safety Code, the provigions of Article 2 (com-
mencing with-Sectioni40150) of Chapter 1 of Division 176€ this code shall apply.

4000.’ Registration requirements.—No person shall drive, move, or leave stand-
ing any-motor: vehicle; trailer, semitrailer, pole or pipe dolly, or auxiliary dolly
upon-a highway unless’ it 'is registered and the appropriate fees -have been paid
under this code. - . : o ’

No person shall drive,/move, or leave standing any motor: vehicle upon a high-
way which has been registered in violation of Chapter 3 (commencing at Section
24378) of Division 20 of-the ‘Health and Safety Code.

4000.1 (a) On and after December 1, 1965, the department shall require upon
transfer of ownership and registration of any motor vehicle subject to Section
24390 of the Health -and Safety Code, a valid certificate of compliance.from
a licensed motor vehicle pollution control device installation and inspection sta-
tion indicating that'such vehicle is properly equipped with a certified device
or devices which:are in proper operating condition and which are in compliance
with the provisions-of:Chapter 8 (commencing with Section 24378).of Division 20
of said code.: .. - e : .

(b) The Motor Vehiecle:Pollution: Control Board established under ‘Chapter 3
(commencing with Section 24378) -of Division 20 of the Health and Safety Code
may: exempt: designated classifications. of motor vehieles from' the provisions of
Subdivision (a) asthey deem necessary, and shall notify the department of such
action ; provided, however, that no exemption shall be granted to those vehicles
subject to the provisions of subdivision (g) or (i) of Section 24890 of the Health
and Safety Code, except as provided therein.

- 4750. The department shall refuse registration or renewal or transfer of reg-
istration upon any of the following grounds : :
«{a) That the application contains any false or fraudulent statement.

(b) That the required fee has not been paid. : e

(¢) That the registration or renewal or transfer of registration is prohibited
by the requirements of Chapter 8 (commencing at Section 24378) of Division 20

.6f the Health and Safety Code. s =
- 9250, A registration fee of eight dollars ($8) #hall be paid to the department
for the registration of every vehicle of a type subject to registration, except as
are expressly exempted under-this code from the payment of registration fees.
and except those referred toin Section 9253.

‘During the 1966 calendar-year, the registration fee imposed by this section
shall be nine dollars ($9) for each such vehicle ; during the 1967 calendar year,
the registration fee imposed by the section shall be: ten dollars ($10) for each
‘such vehicle; and commencing with .the 1968 calendar year and each:calendar
year -thereafter, the:registration:.fee :imposed by this section shall be eleven
dollars ($11) for each such vehicle, " .5 . .

9253, ‘A registration fee of nine-doHars ($9) shall be paid to the department
for the registration of every station wagon, which is subject to registration..

During the 1966 calendar year, the registration fee imposed by this section
shall be ten dollars ($10) for each:such vehicle; during the 1967 calendar year,
the registration fee imposed by this section shall be eleven dollars ($11) for each
such vehicle; and commencing with the 1968 calendar year and each calendar
year - thereafter; the registration fee imposed by this section shall be twelve
dollars ($12) for-each such vehicle.

' 24007, (a) No dealer shall sell a new or used motor vehicle which is not in
compliance with the provisions of this code and department regulations adopted
pursuant to this code unless the vehicle is sold to another dealer or for the pur-
pose of being wrecked or dismantled: :

(b)) No dealer shall sell a new:or used motor vehicle subjéct to the provisions of
Section 24390 of the Health and Safety Code which is not in ¢ompliance with the
provisions of Chapter 3 (commencing with Section 24378) of Division 20 of said
code and the roles and reguldtions of the Motor Vehicle Pollution Control Board,
unless the vehicle'is-sold to dnother dealer or for the purpose of being wrecked
or dismantled. -The*dealer shall, with each applicition for transfer of registra-
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ion of every 1955.0r later year model motor vehicle sub;ect to Section?g&sgp:‘df, S
alth and Safety Code; transmit to the Department of Motor Vehicles a.
> compliance from: a licensed. motor _vehicle pollution control.

Pk

“valid. certificate. : e
“device installation and inspection station indicating that such vehicle is properly -

equipped with: a’certified. device ‘or devices which are in proper gperating con-

dition and which are in compliance with the provisions of Chapter 8 (commencing -

with Section 24378) of Division 20 of said code. o R Ly

i - :26708:. () No.person. shall drive any. motor vehicle with “any sign, poster;.
card, sticker, or other nontransparent material upon the front windshield, side, -

: wings, side or rear windows-of the vehicle, except that signs,’ posters, cards,,

i gtiekers or other materials may beplaced on the Wintd‘shieldf within a gevensinch

. UTf any provision of this-act or

. to thig chapte

remoyed from the driver's positi
rear of the driver and so place

the lower corier farthest
s Ok 0 LAg : ; 0.
ct, the driver’s- clear viéw of approaching

poty. .
he'

‘ ' ivers.
" clear view through the winidshield, except required or permitted equipment of the
vehicle :and. adjustable ‘nontransparent.sun visors which are not attached to the .
glags, ., oo ; . T A e
.{e)-Thig section does not.apply to direction, destination, or termini signs upon.

. 3 passenger commen carrier motor vehicle.

27156, No person shall operate or leave standing upon a

715 e on‘any highway any motor
vehicle. which. is required to be equipped. with a certified motor vehicle pollution:
_control device iinder Chapter 3. (commencing with Section 24378) -of Division 20,
of thie Health and Safety Code unless the motor vehicle is e ) :
-fied mbtor vehicle pollution control device which is ¢ori

i ing.condition, No person shall disconnect, modify,

‘any such device

he control of Al

‘pollution. ™ - RS RSN o :
--40004, Tt is unlawful and constitutes a misdemeanor for @
to malke ‘any filse or fraudulent statement on an applicatior
rénewal ortransfer of registration of a motor yehicle. - - R S
““Phe sum' of five hundred thousand dollars ($500,000) is‘appropriated from the
Géneral Fund in augmentation of Ttem 195, Budget Act of 1960, for support of the'
State Department of Health in carrying out the provisions of Chapter 3" (com-
mencing at Seetion 24378), Division 20 of the ‘ ty Code. . o
: ‘the application thereof to any person or circume -
o stances, is held invalid, such invalidity shall-not affect other provisions or‘appli-.- .
" eations of the act which can’bé given effect without the fnvali yigion or'appli= <. .
‘cition, and to thisend the provisions of this aet are serverabl S T T

person knowingly
for registration or -

% 28500, “As used in-this chiapter:~ L g Sl
o)y “Motorivehicle: pollution control device’” aiid- “certified:-device” .shall ‘be
o sonstrued as defined in Section 24379 of the Health and Safety Code. ) .

- (b) “Station” ‘means a motor: vehicle pollution control device installation and

inspectionstation. ‘ R . : d 3

kXY (C) “"Licensed

Station” means’ab station liéenéedby th:t’e“d{ei}ﬁi'tmen’tfpursuant‘

(d) ““Ticensed installer” means a person licensed by the department for install--
- ing; repairing, inspecting; oF recharging-motor vehicle pollution control deviees
;licensed stationgs L 0 o e, ol TR e ' Lt

< 28501, No person shall opéréte a staﬁion unlés‘é' a license therefor hasfirs been. - :

issued by thie-départment. = = v : B RR R
28502, (a1 ) The department shall license stations and:shall designate; furnish’
instructions ‘te, develop. regulations for, -and ‘supervise licensed stations for'ins"
stalling, -repairing;: inspecting, -or: recharging’ motor -vehicle - pollution - control
devices in conformity with the provisions’of Chapter 8/:(commencing with Sec-
tion 24378) -of Chapter 20 of the Health and Safety Code and the rules.and regu-
lations of the department. The: department shall - establish:standards - for  the
‘qualifeations; ineluding training, of licensed installers as ‘a_condition to-desig-

 ‘patingand licensingthe station.ag-alicensed station

" ioAh-owrier;of a-fleet of three-or more Vehicles may be licensed bfgithe department

¢ ag a licensed station, provided such owner complies with the regulations -of the. "
" department.-. e , : S T
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( b) The department shall hcense, furnjnsh instructmn to, ‘develop regulations
for, and supervise licensed installers as ‘a’ condition  for mstalling, repairing,;
insgecting, or reehargmg motor vehicle pollution conttrol devices m hcensed
stations,

28508, The’ department may refuse to issue a license’to an applicant Who has
‘mhde apphcatlon for'a station‘or an installerlicense when it determines s "~ s

a) The applicant was prevmusly the ‘holder “of a°license Issted u der thig. -

tér; which- oked for cause and never reissued by the ATt

. have ‘ot et Pulfilled; or "
rmatiorn ed‘in the' applicatlon is incon‘ec R

(a), The department after notice and hearing may suspend, revoke, or
refuse‘t fehew the lcense issued to ‘a licensed station upon’dete"rmimng that the
lidensee 18 ot tawfully entitled thereto, has' used a 'false or fictitious name;know-
ingly. made any false stitements or concealed any material fact in any applica-
“tion for suich license, has violated one ‘or more of the regulations developed by
the department ‘under this chapter or has falled to properly perform the business
of 4 I;cenged tation. .

: t‘oﬁ: éw the. llcense 1snsued to-a hcensed installer upon determinmg that the
hcensee is not 1awf1111y emtltled thereto has uged a false or‘ feth ame, know-

i a(€), The' parinn i shall;not reinstate a, d lie
year from ‘the date of revocation.” B
28505, Every hearing provided for in this chapter shall be pursuant to thie pro-
viswns of Chapter 5 (commenmng ‘with Seetion 11500) “of Part 1 of’ Divisdon 8

2850 , r$01} may install a.ﬁilhtotm' vehicle’pollution control device how-
fever, no pe' on whois not a, IW Jinstaller | ingtall such a’ devwe Tor
oh shall S0 b e !

the structmtns “of the . departm;ent mst:alls, inspects repafra, or vecharges a.
motor vehicle pollution control device; and determines’ that the device conforms
with the requirements of Chapter 3 (commencing with Section 24378) of Division
20 of the Health and Safety Code, and-the tules and regulations of the Motor
Vehicle Poliution Control Board, a certificate of eompliance shall be issued to-
the owner or driver.of the vehicle. The department; for:a fee of ten:cents
($0:10°);-shall- fumiish to the lieensed station the eertiﬁcabe ocf i:ompliance to be
rszsued =
L The: eertlﬁcate 01’ compdianee sshall contain provisi,uns fom- theﬂdate; ﬂf issuanae SR
P the make and registration number of the vehicle! the name of the owner of the: = -
o vehieley ‘and thesofficial designation of the: «station sand: it the Qevice:invelved

L was approved by thie Motor Vehicle Pollution Control Board.by thie'issuance of a,
eertificate ‘of ‘approval requiringthe obtaining of an #innual ceftificate of ‘dom- = -
pliances; 4y authovized by Section 24386:2 of the Health.and Safety Code; a state-:
ment that the certificate of compliance shall be valid only thraugh the last day
*ofthe 12th'month froni the date of issuance:  * .

The. certificate of compliance shall be signed by a licensed mstallevr who has
-installéd inspecﬁed repau‘ed or recharged the motor vehlcle‘pollutlon controI

: 2 509. The following fees Ishall be pa,iﬁ w the departmenhf
pallntaiorn control deviee ingtallation-and inspeetion sthtion lice
=) ‘Frem'the original application fora leense : $10 00

(b For the annugdl remewal of thelicenge: $5.00. - . :
“128510;(4) " Every Hoense istued ‘pursuant to this: ahfapber ,all-expvire at mm~ .
~-night on’the 3lst day of December of }each ‘yearand 4 new license. may be
obtained’ by the ‘person to w‘ham any e’h lieeme ‘as issm«cl as: pa‘ovided in
subdiwsion {b) e ‘ R

met.or vehic'ler

h license was Suspended for cause and the terms of the suspension. o
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(b) - Every application for-the renewal of a license shall be made by the person

o whom issued between: November 1st and midnight of November 30th preceding
the expiration date and shall be made by presenting :the application form pro-
vided by the department and payment of the full annual renewal fee for such
28511. It is unlawful for any person, other than a licensed station, to-issue: a
certificate of compliance required by this chapter. ) e
. 40001 (a) It is unlawful for the owner; or'any: other person; empleying or
.otherwise directing the driver ‘of.any vehicle to cause the operation of the vehicle
upon a highway in any manner contrary tolaw, - .. foooe vl ey

(b) It is unlawful for an owner knowingly to permit the ‘operation of-any
vehicle: ! )

(1) Which is not registered or for which any fee has not been paid under
this code.

(2) Which is not equipped as required in this code.

(8) 'Which does not comply with the size, weight, or load provisions of
this code.

(4) Which does not comply with the regulations promulgated pursuant
to this code.

(5) Which is not in compliance with the provisions of Chapter 3 (com-
mencing with Section 24378) of Division 20 of the Health and Safety Code
and the rules and regulations of the Motor Vehicle Pollution Control Board.

42271.5 The Legislature hereby declares its intent that revenue received from
additional fees imposed pursuant to ‘Sections 9250 and 9253 of this code by the

1965 act amending -these sections shall be appropriated for the purpose of
dou‘bling; the uniformed strength of the California Highway Patrot by December
31, 1968. : .

In so doing the Legislature declares its desire to increase the number of onview
Highway Patrol enforcement units as a greater deterrent to potential law
violators, and to place additional emphasis on proper maintenance of vehicles, -
thus resulting in a balanced traffic safety program which deals with driver,
vehicle and use of the highway system.

Notwithstanding the provisions of Section 24396 of the Health and Safety
Code and Section 40000 of the Vehicle Code, and notwithstanding the repeal of
Section 24393.4 of the Health and Safety Code and Section 27156.5 of the

. Vehicle Code by this act, the failure, prior to the effective date of this act, of

any person to bave a certified motor vehicle pollution control device for the
control of emission of pollutants from the crankcase installed upon a used -
passenger vehicle, as required by Section 24398 of the Health and Safety Code
as it read prior to the effective date of this act, shall not constitute a crime;
and no prosecution of such person for a violation of Section 24393 of the Health -
and Safety Code or Section 27156 of the Vehicle Code ‘on account of such failure .
oceurring prior to the effective date of thig act shall be commenced or continued.

This act is an urgency measure necessary for the immediate preservation of
the public peace, health or safety within the meaning of Article ¥V of the Con-
stitution and shall go into immediate effect.

Labor code: Sections relating to air pollution control

v

6418. It shall be the duty of the division to determine by February 1, 1967,
the maximum allowable standards of emissions of contaminants from portable
and from mobile internal combustion engines used inside factories, manufactur-
ing plants, warehouses, buildings and other enclosed structures, which standards
are compatible with the safety of employees.

The standards shall be developed after the division has held public hearings
and afforded an opportunity for all interested persons to appear and file state-
ments or be heard. The division shall publish such notice of the hearings as
it determines to be reasonably necessary.

The division after notice and hearing may revise the standards, and shall pub-
ligh the revised standards, from time to time.

6419. All portable and all mobile internal combustion engines that are used:.
inside factories, manufacturing plants, warehouses, buildings and other enclosed -
structures shall be equipped with a certified exhaust purifier device after the
certification of such a device by the Motor Vehicle Pollution Control Board.

‘The Division: of Industrial Safety shall be responsible for the enforcement of
the provisions of this section.

S
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6420, Sections 6418 and 6419 shall apply to all portable and .all mobile internal
‘combustion ‘enginey used: inside ‘factories, manufacturing. plants; warehouses,
buildings and other enclosed ‘structures unless: the operation:of such an engine
used ingide a partlcular factory, plant, warehouse;: buildingor -enclosed struc-
ture does not result in harmful exposure to concentrations of dangerous:gases
ﬁf fuimes in excess of maxmmm acceptable concentranons ag determined by the

vision.
" Amended or added, 1966 Speclal Session—a-effect‘lVe Octoher 6 1966 Health &
Safety Code: Sectlons 426.3; 24391 24386(4), 243862. Labor: Code: 6418, 16419,
6420 Vehicle Code 2813 24007, : SNTY

July 18,1966, -
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G

RESOLUTION No. 66-23

Whereas the Motor Vehicle Pollution Control Board is charged by the People
of the State of California to control emissions from motor vehicles, and this
effort has resulted in the certification of exhaust emission and crankecase control
devices meeting established State standards for maximum allowable emissions
from motor vehicles operated on the roads of California ; and : ;

Whereas the Federal Government recognized the importance of these control
systems and required them on all vehicles nationwide, commencing with the 1968
model vehicles; and : :

Whereas the Federal requirements specify substantially those emission stand-
ards adopted by the California State Department of Public Health for motor
vehicles; and .. o . : i

Whereas the California State Department of Public Health has established
emission standards for 1970 model vehicles which they have determined are es-
sential for the protection of the health and safety of the people’ of ‘this State;
and . : -
‘Whereas these standards are established at 180 parts per million hydrocarbons
and 1.0 percent carbon monoxide, and are based upon the absolute necessity of
reducing emissions from motor vehicles as effectively and as rapidly as possible;
and i
‘Whereas emission control standards have been established for diesel emission
control, oxides of nitrogen control, and evaporation control for motor vehicles:
Now, therefore, be it .

Resowed, That it is the established policy of this Board that:

(1) The automobile industry worldwide is hereby informed that the State
of California shall require compliance with these: standards, regardless of
the emission requirements established by the Federal Government. -

(2) This Board shall continue its leadership, interest, and enforcement
of strong air pollution laws, rules and regulations, to achieve the accomplish-
ment of these objectives, and shall do everything within our technical and
administrative means to secure compliance with these standards.

(3) This Board recognizes that motor vehicles, in order to operate on the
streets and highways of the great State of California, must not destroy our
air as a natural resource.

(4) In recognition of the needs of this State, this Board shall maintain
a constant vigilance to protect our air quality and demand stricter control
and regulations in the future, as deemed necessary by the State Department
of Public Health.

~ Mr. Gravt. It has always been the policy of the motor vehicle
pollution control board to keep you well informed as to the activities

and progress which we have been able to accomplish toward control of

emissions from motor vehicles.: - .

It is my pleasure to indicate to you today that our accomplishments
have been significant ; that our control programs are eliminating large
amounts of raw gasoline from the atmosphere; and that the future
results from our continued efforts, we feel confident, will ultimately
eliminate the motor vehicle as a source of pollution.

The chart (p. 560) which indicates to you the gains we have made.
If no pollution control devices had been installed on motor vehicles
this chart would have continued to soar.- As you can see, there is
approximately 2 million gallons of gasoline going out over the air in
Los Angeles.” When we put our crankease control devices on the ve-
hicles, we saw a decrease, but not a reduction. This is the same portion
of the program or the point in the program that you are on on a national
level now because of the crankcase approved devices going on all ve-
hicles nationwide starting with the 1963 model.
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With the crankcase device you have a decrease in the amount of
pollution into the air, but not.a reduction,

' owever, I would like to emphasize when you calculate out the
fact that approximately 10 percent of the total fuel delivered to a
motor vehicle—as an example, Mr. Chairman, if you were to buy 10
gallons of gasoline at the station and pay your money for 10 galions,
1 of those gallons-on the uncontrolled veiicle goes out into the at-
mosphere,. :
~_ This 2-million figure is based on approximately 20 million gallons
being sold each day in Los Angeles. ‘The American Petroleum Insti-
tute, and I feel this'is important to you gentlemen, on a national level
“indicated there were in excess of 70 billion gallons of gasoline sold in
‘the United States in calendar year 1965, Lo

Take 10 percent of that, and it comes to about 7 billion. Now, to
ﬁet a more realistic figure, we cut this down to 1 hour’s time. Every

our of the day, 24 hours a day, on a national approach there is over

800,000 gallons of gasoline going off into the atmosphere. Now, that
isa sta%gerin amount of pollution.

Gentlemen, T must emphasize I am glad to see you taking the interest
you are in this problem from the nationwide approach. In some of
this material I am going tto submit to you there is an information type
of report which indicates what the 1966 exhaust control device on all
California vehicles resulted in, = :

We see thete'a significant reduction, and we feel confident the sys-
tems are working satisfactorily, and we can look into 1967 to see even
better devices. s R

The efforts of the motor vehicle pollution control board, as a result
of the strong support received from this committee, the Governor’s
office, the Senate Transportation Committee, have allowed us to co-
operatively demand from the American automobile industry controls
that actually do function effectively and conserveour natural resource,
air. e e ~
- Now, I emphasize cooperatively, because we do not work in a

vacuum. In all'our committee efforts and board’s efforts, although we
don’t always do as they think'is quite proper, we certainly recommend
the importance of cooperating with the automobile industry because,
in fact, they are the ones'that have to putthe devices on the automobile.

Mr. Bern. May I interrupt to see if Mr. Grant has any copies of
the statement he might pass to the committee?

- Mr. GranT. Yes, I do. There is oneineach of these envelopes, with
some descriptive materials on the devices themselves. This is the .
material for the committee, which T am sorry, I only have one copy.
I can give you more copies, but this descriptive material on this has

my statement, and also a copy of the speech T referred to at the API.

We know that our efforts have caused the manufacturers of motor
vehicles to not only install control equipmerit, but to be more concerned
about quality control in their production. They have upgraded the
quality of carburetors, ignition systems, and many other components
of the engines. We:also know that throughout the State of California,
predelivery service perfornied by dealers prior to delivery of the ve-
hicle to the purchaser has greatly improved. - The ultimate result is
that the motorist in California is purchasing a better vehicle.
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We know that our efforts to date with over 6 million vehicles .
equipped with crankcase control devices, and -with approximately
800,000 1966 model vehicles equipped with exhaust control equipment,
keep from our skies nearly 400,000 gallons of gasoline each day. A
unique factor involved in this is that a large percentage of this gaso-
line is being used by the motorist at a considerable saving to him.. As
‘an example, we know that a properly installed crankease emission
control system results in about a 3-percent increase in mileage, since
raw gasoline which was going out into the air is now kept in the en-
gine and used as fuel. _ G

There is also a report made to the Board by John Maga, of the
State department of public health, bureau of air sanitation, which in-
dicates in figure 1 that the results of our efforts to date have caused
about a 30-percerit reduction in emissions into the atmosphere of con-
taminants which would have been present if we had not taken action
commencing in 1960. - - i

These have been on all new vehicles, and we have a used vehicle
program which requires them to be installed on used vehicles at. the
time of change of ownership back to 1955.

Of particular importance are the statistics on page 4 which indi-
cate that there are still-about 1,250,000 vehicles which still need to
be equipped, and presumably a sizable percentage of these will be
subject to our regulations because of sale and transfer of ownership
in the future. ‘ o

We have also made a real effort. to control emissions from diesel
vehicles. The obnoxious black smoke which, under some conditions
is emitted from diesel vehicles, has been reduced on the highways of -
California due to legislation passed at the last session,.and the cooper-
ative efforts made by ourselves and the California Trucking Associa-
tion, which organization has made a diligent effort to secure coopera-
tive interest onthe part of its own members to achieve control of their
diesel vehicles. - - ‘ ot e :

We now have standards for odor and visible smoke, and possibly
in the future devices will be developed that may be applied to diesel
vehicles, In the meantime, however, due to the complexities of the
control of these emissions, we feel that strong on-the-road enforce-
ment, plus cooperative interest, have achieved and will achieve a
great deal.

As Dr. Haagen-Smit indicated, there has been considerable interest
shown in the control of oxides of nitrogen. In section 5 of the sub-
mitted material, we have title 13 of the California Administrative
Code. On page 5 are'the criteria which have now been finalized. We
are preﬁared to evaluate any device to control oxides of nitrogen. None
as yet has been presented to the board. o
- In section 6 of the pamphlet, you have for your files a copy of all
the laws relating to motor vehic%; emission control in the health and
safety code. This includes those sections from assembly bills 72, 73,
74, 75, and 98, passed at the last session. o

I'hope, Mr. Chairman, that this has defined the present status of the
board. I would like to indicate additional areas of concern. The
board, at its last meeting, took a strong position in support of the need
for continued incredsed effort to secure more andibetter control of
emissions from motor vehicles. "As the charts indicate, we cannot
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. achieve 1940 air unless this action is taken. The automobile industry
and the Federal Government have been made aware of the absolute
necessity -of accomplishing the 1970 standards recommended by the
State department o? public health. ’

- 'Fhe present standards, Mr.. Chairman and members of the commit-
tee, as to hydrocarbons are 275 parts per million. This is also the
standard adopted by the Federal Government with some modification
for the small foreign vehicles. We level out here in the future to 180,
and are still kicking out in our atmosphere in excess of 8 million gal-
lons a day. We have got to get down considerably lower to get 1940
air. \ )

This is why the board has taken this position, and to graphically
illustrate it here in order to achieve this in 1970, we have to establish
the 180 parts per million, and in the 1970’s conceivably go below this
down to 100, in order to achieve the quality of air necessary.

The 180 parts per million is the one established and recommended
by California. I made a statement to the California Assembly Trans-
portation Committee indicating we felt strongly this was necessary to
make it mandatory, and I would feel, if T may express an opinion, that
there is considerable interest in this approach. v

" 'We strongly support the need for conservation of our air resource,
which necessitates the creation of a statewide agency which will func-
tion as a coordinating, and if necessary enforcing agency, to control
emissions from all sources. ~
- This, Mr. Chairman, reflects, I believe, some of the concern Mr. Bell

_indicated as to the tying together of the various actions of the various
local, State, county, and city organizations. - We feel this isthe central
a:l‘[l)proa,ch which should be adopted by California, bringing together
the same concept of control. ~Asan example, in the motor vehicle area,
making it statewide. e : o

- T certainly would not minimize the efforts the districts are making

now, but there are many areas of the State where there is total pollu-

tion going on unhampered. , : '

We are convinced that the people of California, the legislature, and
the administration no longer can permit indiscriminate, uncontrolled,
illegal contamination of the air we breathe. ‘

Present standards established by the -State department of public
health are only recommended for 1970 under present law. They-
would not become mandatory until two.or more devices have been de-
veloped to meet the requirements. - I feel that as the charts indicate, it
is essential that we make these 1970 standards mandatory and give
notice to industry that their vehicles shall not-exceed these basic re-
quirements. .- I feel that it is within the ability of the industry to con-
trol their vehicles to this degree, and that certainly a timely notice
to them would give them sufficient time to comply and deliver to the
California motorists vehicles that do not emit excessive pollutants
mto our atmosphere.. ...

I may add this was taken at the last board meeting, and that the
resolution which isin the submitted material, was recommended by the
executive committee to the board.

‘We in California cannot take a chance that the Federal (tovernment
will answer our needs. - We recognize that your Federal efforts will
result in a strong vehicle emission control program nationwide. How-
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ever, at the same time we know that our control efforts here must con-
" tinue at the strong leadership level we have established.. .~ e
Essentially, all present controls on stationary sources in America
are patterned after the Los Angeles County Air Pollution Control
Districts’ program. AT
All present controls on vehicles in the world are patterned after
our State motor vehicle pollution control board’s actions and Jeader-

ship. .- = : ‘ ; (
' ’gou iand your colleagues in Washington must recognize the impor-
tance of this and not allow Federal entry into this area to diminish its
effectiveness. Local, State, and Federal efforts to collectively work
“together to accomplish our needs have in the past and should in the
future result in significant program gains. = ’

In conclusion, I would like to indicate to you again that the board
is confident that considerable pollution is being kept from the air,
and that this is an important factor in the fact that there have been
fewer incidents of air pollution; and that with each day that passes,
there will be more and more vehicles on the road which are controlled.
T would like to emphasize, however, that we are a long way from our
goal. 'There is still serious air pollution, and if the weather is adverse
we shall have smog alerts. We shall put forth continued effort so
as to assure the people of California that eventually the air of Califor-
nia‘will be fit to breathe. ’ L
<'Mr. Brown. Thankyou, Mr. Grant. : '

‘M. Bell? v ’ '

Mr. Brrt. Thank you, Mr. Grant. Let me welcome you to the com-
mittee and commend you for your very excellent statement.

Mr. Grant. Thank you, Mr. Bell. S g , :

‘Mr. Brrr. Has there been a difference in acceptance -of the auto-
mg}.le devices between Los Angeles basin residents and those in smog-
#ep areas? ) o ST

7 Mr.Grant. Tt is a twofold question, Mr. Bell. Tt is a yes and-no.-

As to the new devices going on new vehicles, there has been very - .
little concern. They are built into the vehicles and are: covered by
the manufacturer’s warranty. There are next to no problems. With
these there has been citizen acceptance. ‘ : S

As to the used vehicle application, I would have to say there has been
ahazy area. Many of the peoplé in the initial portion of the program
were faced with the absolute need of putting a device on within a sched-
ule during the year in 1964 and 1965, and this caused concern. There
wére motorists who felt it was unfair. ‘ ' g
- We do have devices and there were many problems, as I am sure
you are aware of, in relation to the emission control program.

" However, with the legislation being changed in 1965 so that only

" at the time of transfer of ownership was it necessary to put a device
on the vehicle, and only in those metropolitan counties, such as Los
Angeles and other areas, there has been very little problem. Wehave .
almost reduced complaints in the motorists concerned down next to nil.
" This is not to say there isnot some concern. ~Still you hear that some .
of the mechanics don’t like them. But properly installed devices will
not give you trouble, and we have yet to fin “a motorist who has a
dévice on a vehicle, unless it is 4 total wreck, where the device gives
himany problem, -~ - 0 : L A
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~Mr. Beir. I was going to ask you what is known about the inspec-
tion, maintenance, and cost of these devices.: -
Mr. Grant. T assume you are referring to the exhaust control sys-
tem on.the 1966 vehicles? '
Mr. Bern. Yes. Ll
‘Mr. GranT. As part of our certification of the original device, we
made it contingent upon: ‘a re%:xlar annual inspection: of some type,
and this was not accepted by the legislature, and they directed us to
change our requirements for the device so they would be-effective
essentially for the life of the vehicle. R PN
- 'We did-respond to this, and now the 1967 devices, which are-essen-
tially the same as the 1966 devices, are good for the life of the vehicle.
There is, however, always this need i maintaining any vehicle for
eriodic service. Then the question comes in, what is periodic service?
n our evaluation and testing of the device, periodic service meant
that at 25,000 miles, from zero to 25;000:miles you were allowed to give
it"a minor tuneup, and aside from:that no other service. This was
© projecting it out to50,000miles. e Aoy e
Y ou had one tuneup at 25,000, and most motorists will recognize the -
‘neéd for reasonable mechanical service.  Every manufacturer recom-
mends that every 12,000 miles, you should have. this minor tuneup
service on the vehicle. Py T e e e
So these systems we have evaluated will last forthe life of the vehicle
Wi}tlh la, minor tuneup at every 25,000 miles through:the life of the
vehicle. « RS
. We have not considered:the necessity of annual inspection at. this
phase in the game.;- We were told we could not do,that. However,
~ “lthere is still the importance of the fact that we.are continuing surveil-
lance of these vehicles. . We-are constantly bringing in representative
vehicles: andii finding out -how they are working. in’ the handsof
motorists. : : eyl
- It may prove that in'the future that the service the motorist is giving
his ”.veh:ifclgi is not sufficient to keep the emissions down to .where: 1t
should be, and. it may be necessary in the future, we will need more
data to take a position onthis, that annual inspection is required.
Now, as to the service that is actually necessary, it is next to nothing.
These systems are an integral part of the engine, and they require very
little extra maintenance to make sure that the fan belts are working on
the air pump and are properly installed.. - = T R
- Mr. Brix. Mr; Grant, perhaps you iwould like t0. comment on,the
statement by the last witness.” What part do you féel:the Federal
Governmeént should play in a program of this kind, particularly in:the
automotive field?: - - L LT
Mr. Grant. I feel that the Federal Government has played a very

[

significant part tothe extent they have gone already..

- 'Mr. Berrn. Ishould havesaid,ifany, . . .. ... - -

» Mr: Graxt. I am convinced they have. I couldn’t very well say
anything else, because they have almost carte blanche adopted our pro-
cedures and ‘regulations for devices, and are going to-evaluate them
for the1968 velicles: - They are good systems:. They will reduce total
entissiont into the:atmosphers. o T )
=+ Being air pollution oriented, I wonld say to eliminate air ‘pollution
in any portion of the country is a noble endeavor, and the preventive
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maintenance to prevent that klnd -of problem from- arlsmg m other
parts of the country.

Mr. Brrr. In other words, you think there has to be some uni-
formity? My next question would involve that. Should there be
some type of uniformity ? :

‘Mr. Graxr. Yes, I'do.. Thereis your uniformity built into it:at the

: present time: - You have the nationwide application, the one standard

. for the car device being approved. However, at the same time, as I

" indicated in my statement, I would feel it wou

d be very ill-advised
action fer the Hederal Government to preempt the a,ct1v1t1es of: ’chosej
areas that have done so much to control emission. )

At the same time I seriously question—I know the Federal people,
and I work with them, and I say this with great respect for them, but
I question whether or not they will be able on a national level to de-
mand the devices or systems we are.going to have to have in California.

We were 2 years ahead of the national program on crankcase devices.
- We are now 2 years ahead on the exhaust emission control.
- I foresee that by 1970, and I might indicate the mdustry is pretty
swellin line with and recognizes that California has to; o alittle further
than we are now, and I feel confident we WJJJ hayve 180 tparts per m11»
llon devices in California. s
It would take a great deal of not only personal Bt umﬁed effori:

on the part of you people in Congress to recognize the need for the
- strict control, but 1 honestly and seriously question this on the na-
tional level, whether it would be successful.

~Mr. Brrr. I agree with you.  However, you do beheve that further :
research and effort should be made on the part of all? ‘

Mr: Grant. Very definitely. '
hMr. Bern. Perhaps the Federa,l Grevemmenb can play some pe 't in‘
that 1
- Mr. GranT. Yes, very much go.  The Federal Govexnmem; has
shown considerable leadership in: this particular area.
been active many years now in supplying assistance not o;nly
their own facilities, but in fun S to other - egenmes ito- assast thém
in their programs. . oo : :

Mr. Berr., Thank you, :

‘Mr. BrownN. Mr; Grant, there are a number of other questmns we
' w}ll not be able to ask, because of the shortness of time this morning.
‘We have an addltlonal witness. I am particularly. 1nte1*ested in: the -
- research needs, if we are going to have mandatory standards in: 1970
of 180 parts per million, for example. I also wonder whether the
‘automobile industry is going to be ‘able to meet this deadline. .
. Mr, Grant. I would like, Mr. Chairman, to reiterate the statement
Mzr. Fuller indicated, and that I initially’ said, we are dellghted to
have the opportumty, shall T say, to spread the -gospel and give you
' ‘and a committee such as yours whatever information we have available.

Mr. Brown. We are grateful for your appearance here this morn-
;m%l It has been: extremely Valuable, and we tha,nk you, for.it,.: . ..

r..Grant. Thank you.

- Mr. BrowN.. Our next Wltness 1s Mr‘ W L Regers, of *Aa@ ]et-
General: Corp; - i

+As he comes. ferward, and before he makes hIS stetement ;
like to acknowledge the presence of a group from the Stami .,,Ont

Smog organization, headed by Mrs. Slade, who is here thls mormng
68-240—66—Vol. 1——38
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Mrs. Stabe. At the end of the hearmg I would like to make a
statement. ;
Mr. Brown. We* Wlll try to g1ve you that opportumty‘
- Mr. Rogers ~ :

_:SWJ.‘ATEMENT OF W‘ I ROGERS VICE PRESIDEN 'AND GENERAL
MANAGER VON KARMAN GENTER, AEROJET-GENERAL CORI’

Mr. ROGERS Congressman Brown and Congressman Bell, I thank
you on behalf of Aerojet-General Corp for this opportumty to testlfy
this morning.

I would like to requ%t your permission to forward a sta,tement to
the committee for the record Whlch WIH amphfy the rema,rks I make
this morning. ; : ;

- ('This statement may be found on: p 598, T

Mr. Brown. Without objection, that will k edone i o e

Mr. Rocers. Aerojet-General Corp has been pleased to serve the
U.S. Government, which is our principal customer for almost 25 years -
in the field of defense, and in more recent years space as well as thef» :
Department of Interior Office of Saline Water.

erhaps our %rea,test contributions in these years has been in the
development of liquid and solid rocket engines for various missiles, but

- today the company is making significant contributions in many other
~areas. Inthe Von Karman Center in Azusa, the plant I representis -

engaged in producing the Mark 46 torpedo for the Nanaz ‘the develop-

- ment and building of payloads for the Air Force, developing the
- SNAP-8 for NASA, working in life sciences: technolo% for the Air

Force, andf"domg research and development for the Office of Saline
‘Waterin reverse osmosis; a: method of desaltmg sea water and cleanmg
polluted water.

‘T mention these programs to give ‘the back round and capab1l1t1es
that are represented by our staff of 4,400, of which come 1,700 engineers
and scientists represent a broad range of specialties and capabilities:

We are now turning our attention toward. the problem of pollution.

~I would. like at the outset to say ‘that my comments are not aimed di-

the Los Angeles County air pollution problem, because you
ard from the real e 1perts ‘here this morning in the preceding
witnesses. My comments will, I hope, pertain to the overall work fthe
* committee in assessing the adequac of the technology. ‘
Mr. Browx. We are particularly grateful for that emphams i
Mr. Roaers. Now/as to Aerojet’s work which is pertinent to the in-
terest of this committee. When Governor Brown initiated efforts to
investigate the applicability of aerospace systems approach to speolal
problems, the so-called California studies, we entered the competltlon
for ‘the study on waste management and were: selected.

* Throughout our work in this study, our work on Water reSources for o

k the Office of Saline Water, and our work in life sciences activities, we

have become vitally interested in pollution abatement and are resolved =

to make whatever contribution we can to this most: tugmﬁcarnt proble«m
‘1 would like now to talk about the California ‘waste management

- study. This was the first small step toward pollution of what is now,
and will certainly be in the future a very sorlous probIem for the Stwte

of Qah‘forma & LT : A :
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- The study addressed itself to all kinds of wastes—gaseous, liquid,
and solid. Such an application is necessary if we are to arrive at the
best total solution to the problem throughout the country. ‘ :

. The Committee on Pollution of the National Academy of Sciences—
National Research Council states in a report, “Waste Management and
Control”: : _ : RPN »

The difficult job of determining an optimum balance of ‘competing require-
ments must be approached from a systems point of view. The systems approach
must consider the interrelationship of land, air, and water. Too often munici-
palities get rid of solid wastes by incomplete burning, which may solve land dis-
posal problems, but fouls the air. We must consider the assimilative capacity of
water, air, and land taken together as a gingle entity and in relation to the
plants and animals that live there. ) )

" The assimilative capacities vary with such factors as the tidal flushing of ‘bays,
the flow of rivers and the windiness of locality: ° ‘

" Now, in this first attempt to apply systems analysis to waste man-
agement problems in California we found our efforts hindered by in-
adequate definition of environmental objectives, the lack of pertinent
data and lack of generalized analytical models.

‘However, we could readily identify sources of agricultural, indus-
trial and domestic wastes, and it ‘was clear that by redesign of existing
plants, control of design of future lants, development of special
waste disposal systems, much of the effiuent and residues of California
industry and agriculture could be eliminated or rendered less noxious.
But at What permissible cost, and over what time period, and by what
means of administration and control, and, perhaps most important of
all, to what degree? : , o

These questions are not easy to find the answers to. Our studies
showed that if we used the existing systems of waste management,
merely continuing present methods and expanding these methods to
cope with greater demands we see in the future, the annual cost in the
year 1990 of treating industrial wastes, commuting greater distances

S e

on superclogged superhighways, refurbishing facilities and residences
that have been deteriorated by polluted environment will be approxi-
mately $8 billion annually. B B '
Systems engineers making use of improyements | ossible with today’s
technology or potential improvements: from advanced technology,
would reduce the approximate annual cost, we figured, in 1990to $3 to
$4 billion. So that is a substantial reduction. 1t is about equal to the
current California State budget. O _ D
To evaluate the utility of regional models, the Sacramento-area
was studied in some detail and simplified and experimental similation
models for digital computers were constructed to predict air quality
conditions and to locate sewage treatment plants and scale them for
size. : ‘ :
‘From this and other work we concluded that modeling techniques are
well enough advanced to apply to a large region to get better demon-
station of the usefulness of the systemsapproach. TR e
The major conclusions of our study were: c :
First, that in light of estimate compositions and quantities of
waste in the next 25 to 30 years, the continued substantial degradation
of environment will occur if present waste management practices
are continued. o .
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. Second, that urgent research and development is required to:over-
come these three principal hindrances of comprehensive systems
analysis of waste management today.. First, the lack of meaningful
environmental objectives which define output requirements of system.

Second, the lack of correlation between characteristics, quantities, ef- -

fluents and. the deluge of environmental pollution. Third, the lack
of generalized computer-type models of three basic elements of waste
management system : the input function, the processing function, and
‘the environmental assimilative function. v

~ I'think our waste management study and other California studies
have given a positive indication that aerospace techniques will be. a
useful tool in creation environment in the next few years. ‘The cen-

- tral advantage offered by this tool is the ability to provide decision-
makers with more facts on which tobdse their decisions.

I now would like to turn my attention to comments on the subject
with which your committee is concerned at the moment, the adequacy
of presently available science and technology for pollution abatement.

From our vantage point at -Aerojet General, and based ulpon our
very limited experience with a truly immense and fantastically com-
plex problem, the adequacy of presently available science and tech-
nology for pollution abatement cannot be quantitatively assessed. I
sabmit, however, that the following :two quantitative statements can
be made with some confidence they are right.. ... : . :

The . first is that presently available science and technology has not
been fully applied to pollution abatement asyet. . :

The secom%J statement is that the pollution abatement problem will
require new and improved technology to achieve acceptable solutions
in the future. :

Now, if we try to design a specific course of action based on these
staterments in order to perhaps arrange for improved application of
presently available science and technology andp establishment of ap-
propriate research and development program to yield required new
andp improved technology, we very soon confront the same obstacle
we found in our waste management study—the goals we are striving
for arenot well defined. : SR 2
- If we consider the establishment of goals we find much work re-
mains.to be done, and there is no clear channel for its accomplishment.

. Now, in this country of ours we have organized ourselves to make
effective attacks on other gigantic problems—the defense of .our
country and the maintaining of our country’s leadership in space
exploration, to mention two, and we can and will organize ourselves:
to make an effective attack on pollution abatement. . . :

. The leadership of the Federal Government is required to -assign
appropriaté priority to pollution abatement among our other national
oebjectives and to assign clear responsibilities and authorities so that
the establishment of goals, and tlixe implementation of programs to
achieve these goals can proceed in an orderly fashion. - .

Now, as we strive toward more effective pollution abatement on a.
national scale ‘we should proceed immediately on national projects:
to further develop our tecfln‘iques of the application of systems ap-
proach to pollution problems. _ : .

There was a review of the California studies conducted in & series
of meetings at Williamsburg in which panel experts convened to spend
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2 couple of days with the authors of the studies examining what was
.done and to figure out what should have beennext. - i E :

In the review of our waste management study, I am glad to say
the experts in the field concluded that indeed it looked as though there 1s
value in this systems approach, and that the next step which: should
be taken is that a region should be selected for an indepth study to get
further evaluation.of the systems approach. ;

I think the systems approach will be a valuable tool to add to other
available resources which will be necessary to conquer the threat of pol-
lution to the well-being of our citizens. It is not a panacea. There
will have to be other resotrces also to conquer the threat of pollution -
to the well-being of our citizens. - : ‘ ‘

Thank you very much. _ ‘ RAE TRt
" Mr. Brown. Thank you, Mr. Rogers. “We appreciate your testi-
mony, particularly in view of the contribution which Aerojet' has
already made in this field. . I am sure, speaking for both Congressman
Bell and myself, that the aerospace industry in southern California
will continue to play an expanded role in this field, and this is part
of the exploration we areinterested in. :

CongressmanBell? = ' R '

Mr. Brrn. I think, Mr. Rogers, following up on the statement my
icz)lg)a%'ue made, Aerojet did pay part-of the cost of the California
study ! » o | SN

~ Mr. Roeers. Yes, sir. . S h ' : o

Mr. BeLr. Would they continue to do this in pollution work-in-order
t0 gain experience for their company or something ? S

Mr. Rocers. Of course it depends upon a business ‘evaluation of
what the opportunity is. Although the waste management study
might be considered somewhat far out to our stockholders, we consid:
ered this was a worthwhile enough potential area to match the State
funds in preparation of the study, which we did. R g

Fach case that comes along I am sure will be evaluated on its own
merits. a ‘ ' ar e '

Mr. Brown. If you felt the market would increase:for this type of
study, you might be interested in doing some in-house work on that?

Mr. Roeers. That’s right. -~~~ 0 Co
- Mr. Brown. Mr. Rogers, T will make the statement to'you I did to
other witnesses. We recognize the shortage of time this morning. I
will not take up any more of your time thismorning.

T want to thank you again for being here, and I am sure this is
going to be of great benefit to the committee. B

Mr. Rogers. Thank you.

Mr. Berr. T also want to thank you.

Mr. Roarrs. Thank you.: -+ - e

Mr. Brown. There are two or three people who were not invited
‘as witnesses, but have asked to appéar. The committee is not at all
seeking to exclude witnesses. We are merely handicapped by the
mechanics of time. ~ TR - s : »

Any witness is free to submit a written statement to the committee,
if you wish to do so, and in the next 10 minutes or so I am going to try
and call on the persons who have indicated a desire to make a brief
‘personal statement. : P S :
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- If T may. be permitted to choose the order, I think I will ask Dr.
Clark, who had previeuslyuin?uired.about coming to Washington, if
he would like to come forward for just a moment. : )
Dr. Clark, we are happy to-have you here. 'We don’t know the gist
of your testimony, but whatever it is, I am sure it will be welcome.
“You may address the committee. ‘ e Co

STATEMENT OF DR. WILLIAM D. CLARK, TECHNICAL DIRECTOR,
e DYNA-THERM CORP. S Ay
- Dr. Cragx. In view of the shortage of time, I will make it as brief
as possible, which is sort of akin to trying to explain nuclear physics
in 5 minutes. e ' A
 Mr. Brown. We appreciate that.

Dr. ‘Crarg. I have been engaged ma,n'y.‘ years in research involv- -

ing the use of cryogenic hydrogen as a fuel for internal combustion
engines and for small powerplants. N

This came about as part of my work at Los: Alamos Scientific
Laboratory when we were speculating on- how we might apply atomic
energy to small powerplants such as automobiles.: =+~ . .

It became apparent quickly that we could not foresee having 50
million small reactors on the Nation’s highways in automobiles in
the near future. ‘

The nature of atomic energy is such it lends itself only to large pow-
erplants. The only reasonable route seemed to be the construction
of large nuclear powerplants, the storing of the energy from these
large nuclear powerplants and some intermediate substance which
could be distributed throughout the United States in smaller power-
plants such as for automobiles. The plant came out to be in electrol-
ysis of water and the distribution of cryogenic hydrogen as fuel.
~ Hydrogen, as you know, joins combination with oxygen in the air
and the product 1s water. There are no pollutants involved at all.

Now, admittedly, this is a far out concept. This will take years
and years of research. o

The role of the Federal Government, in my opinion, should be
the funding of some of this research. ,

Even if the programs of Mr. Fuller and Mr. Grant are 100 per-
cent successful, and:we succeed in generating a device we can. place
onto an automobile; that would result in stoichiemetric reaction be-
tween gasoline and air which would mean of course that the products
would be carbon dioxide, gas.and water; the amount of carbon dioxide,
gas and water we would be dumping into the atmosphere is small in
itself. In itself it would become a pollutant in the greenhouse.effect
with large amounts of CO, in the air, and would affect the entire
temperature of the earth. : ‘

These are briefly the points I wish to make to the committee. Being
a technical man; I am interested in research and development. I feel
that the Federal Government should establish some research program
to investigate the entire energy picture. = - S

With- regard to the systems approach that . the -gentleman from
‘Aerojet was speaking of, the fact 1s that when man uses energy there
will be a waste.. The laws of thermodynamics demand that, but by

careful management we can arrange this waste to be in such a form

that we can best handle it.

‘l
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.+ For instance, in the scheme that I have outlined, the waste of course
is:the fission products from the reactor, but we can handle these fis-
sion products in a much more efficient fashion because we get tremen-
dously small amounts of fission product waste from nuclear energy
for the production of a tremendous amount of energy.We can con-
céntrate these into relatively small packages, and the ‘thought-of, shall
we say, depositing these.in outer space  where radioactivity is no
stranger is not. at-all out of ‘the realm of possibility, and it is defi-
nitely economically feasible. We are talking: of: disposing of 10 or
15 pounds. of reaction fission products after it has prodiced several
hundred million- megawatt-hours of -energy. - - i e o
= T think I should give the other people a part of the time who want
“to'be heard. I would like the opportunity of meeting with you two
gentlemen in Washington and discussing this in some detail. - -~ =
T have presented this program to Congressman Overton Brooks over
the years, and I just ha,g a conference with Senator Clinton Anderson
at his home discussing these issues. I would liketo go into it in . more
~ detail, and I am, frankly, not quite at home; without a blackboard. ,
' Mr. Brown. We appreciate your willingness to come here this: -
morning, Dr. Clark, and present this to us. I think Mr. Bell and
myself are both receptive to innovative ideas of this sort. ‘We are
Tooking for new ideas, and may I assure you on my own part of our
willingness to meet and discuss this with you.: § R
Dr. Crarx. The last thought I would like to leave is that my pre-
liminary studies, with the cooperation of Mr. Fuller making a con-
siderable amount of his information available to me, led me to believe
Los Angeles is on the brink of a disaster regarding SIMOg.
Mr. Brown. Well, I would not be at all surprised if you were right.
v Any further questions? = = - z R S A
Mr. Bern: I am sorry there wasn’t more time to hear further dis-
_cussion of this. - T have heard of your work in the past, and I hope

. you have the opportunity to come back and bring this problem up

to us in Washington, and expand on it. R
- T hope that you will give us maybe some written material and addi-
tional information with your thoughts in them. R ,
Dr. Crarg. I will forward a few reports I have gotten up on the
subject to the committee for your reading and reaction. - 5
(Additional material furnished may be found in committee files.)
Mr. Brown. Thank you very much.
Dr. Crark. Thank you. R s
Mr. Brown. Mrs. Slade, would you like to make a brief statement
" at this time? : ‘ ’ L
Mrs. Slade, you represent the Stamp Out Smog Committee?

' STATEMENT OF MRS. SHERMAN SLADE, STAMP. OUT SMOG
COMMITTEE L

Mrs. Szape. That is correct. 'We represent about; 400 organizations
thoughout the State of California dedicated to eradicating smog. I
suppose we speak for the people as much as anyone could. -

- I would like to briefly say, while we have had a cooperative Gov-
ernor and supervisors, you can see the problem is still: with us. We
are happy for the great interest the Federal Government, has shown
recently. N , i
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" 'We want. to emphasize that the public is not apathetic. We have
heard this said so' many times. - It may seem apathetic on a rainy
Monday morning, the first day: of school.. Most of them are highly

confused: about :the highly technical” nature of thls problem, and i

think they would support any solutions. - :

- We! would-recommiend. more Federal: research money. - We wouid
Tike to see it channeled. through people already knowledgeable in the
field, yotur universities; and the 1people whio-have done ploneerlng work,
but we could use a great:deal more:

I would like alse to say one word about natural gas.-- I have ‘written
Congressman Bell about the subject. :We feel one thing the Federal
Government.could de is let' the urban areas with pollution problems
‘have all the natural-gas they need. We feel the Federal Government -

is being .old ‘fashioned in hoarding the natural gas, the supply. of
which, understand is mereasmg all the tame We could. use. some
mm*ega,s : : R I ¥

Thank you very much ‘

Mr. Browx. Thank you very much for your sta,tement

" Mr. Berr. Thank you.: -

- Mr. Brown. I might say if hearmgs could ellmmate smog, it Would
have been eliminated many yearsago. '

 Mr. George Fisher, the California Ta.xpayers Councll asked to spea.k
l)rleﬂy a,lso We will Welcome 2 staﬁement from him..

STATEMENT OF GEORGE FISHER, SOUTHERN . O"A.’LIFORNIA
AR TAXPAYERS COfUNOIL e :

Mr. FISHER Thank you, Mr Chmrman ‘ L

I don’t want to appear sarcastic or dlsha.rmomous, @spedla y towa.rd
you, Congressman. Brown, because you: were-one of our stahich. sup-
porters in the years gotie'by in-introducing legislation that would have
eliminated effluent content of gasoline, and 1f that law had been sue-
cessful, we would have less of ‘a problem now, but the.oil lebby was too
1uch] a.nd politics, and we are still fumblmg a,round with smog

I only have time to introduce nyself. - ;

I am:Geéorge. Fishér. I am secreta,r:y of the Southern Ca,hfomua, .
Taxpa,yers Council for Simplified Governntent. -, ., wit i :

Over the past 20 years we have: been- studying. aaud wmtmg a,bout
smog; and we give no quarter to anyone when:it comes to infermation,
fechmcal political and otherwise, with regard to smeg.

T would like to. reiterate—I would. like .to make these two points.
I't is better in speaking in a short perlod to ma,ke only a feW points. - SO
I will just make two.. -

: I would like to say that ﬁrst over the pas't 20 years we have kept re-
Citerating that sthog can be eliminated instantly; if the health depart-

- ments all over the country would enforce their own laws and abate a
nuisance. - That is all they have to do, and all this multlbllhon dolla,r
racket. Would be ehmmatad 1mmed1ately :
¢ Thatisthe first point: s b

The second point I would like to mak. is w1th re(ra,rd to the e,xhaust
devices. This is a: little more technical, but I will make it just as sim-
ple as I can. : The exhaust devices on Whlch the American public-is
going to: spend upward of $500 million a year is-a oomplete fra,ud
and a hoa,x, and Twill tell you why very brleﬂy e
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Dr. Haagen-Smit stated in 1950 as a cause of smog our gasoline has
increased its effluent content twentyfold. He stated that in 1950 that
~ as a cause of smog the effluent content of our gas has increased twenty-
fold. “Now, in formulating the designs for this exhaust device that in-
- crease is completely ignored. There is no mention made of it what-
ever:in the formula. T S RN
- In other words, those who have devised that fraud have pretended

 that the effluent content of our gasoline has remained constant. - That

- copied word for wo

is a fact that is to be found in chapter 17-on page 98 of the Standards -
for Motor Vehicle Exhaust. - . ‘ »
Now, that can be very easily rectified. Dr. Haagen-Smit was
" hereand he could talk to it. It is tragic he doesn’t remain, but those
who make a living from smog; they spend an hour. or two talking to
committeés constantly, they get paid for it, but. those who ‘attempt
to represent the taxpayers, such as I, we are shoved to the 'rear and .
offered a couple of minutes, and of course that is the reason why we-
still have smog, because we bring the taxpayers’ viewpoint. = -
‘Now, I want to mention just one more thing, and that is to get
to the point of this meeting. . The point of his meeting today as you
are trying to find out how to spend some money on Aerojet’s systems
 management. 'That very patently is the purpose of the meeting.
You want to find out if and how the Federal Government can let
Aerojet :into the. account and spend some more of the taxpayers
money. . . . T e el T
I am going to oppose that, and I am going to tell you why. When
smog first came way back in 1943 we enunciated all these things that
I have said now about the fraudulence of the entjre program from the
beginning to the end,. We have it documented, every phase of it,
political and scientific. We have it documented in our: literature
which is available to anyone. We can show that every piece is a -
fraud, and now Aerojet wants to get into the dct and spend money.
As good engineers, we never miss a point. We have taken Aerojet’s
study from the Von Karman Center and have studied it exhaustively,
and when it comes to air pollution, when it comes to exhaust devices,
they have simply copied word for word, verbatim, in their study,
] rg the program of the California Motor Vehicle
Pollution Control Board. -~ vl ot
" In other words, the same fraudulence that the California Motor
"Vehicle Pollution Control Board has been handing' out for the last
6 years, the Aerojet-General has simply copied. In other words,
they have no better ideas, and we, the taxpayers council, we don’t .
like to see our money spent for that kind of thing. oy
We would like to see this $500 million the American public is
going to pay, beginning in 1968—we would like to see some concrete -
results from that. ‘As I pointed out, there can be 10 concrete results
because scientifically the thing is a hoax and a fraud.. . %
‘Every Detroit engineer knows that. I attended the SAE conven-
tion in Detroit a few years ago, and when those engineers sit around
a glass of cold beer in a club, they laugh at this. They think we are
a buneh of mental patients out herein Los Angeles. '

In the Automotive News for January 16, 1964, there are some of
the quotes from those engineers. They think we are a bunch of idiots
for suggesting such a thing. ' o
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I ha.ppen to have with me some summaries of our earlier Jiterature.

" The title of this is “Smog Controli=Political Fraud.” Anyone ho
Wants to bring themselves up to date on it may have a copy. v
- I would like to-leave with you' one point that we very deﬁn ely

-oppose and that is the systems engmeermg industry getting into this -

~ smog control act with taxpayers’ money, unless they can show some-~

" thing very concrete and very different from the fraud that the:Motor

- Vehicle ‘Pollution Control Board has already handed to us. Unless

* they can show us that, we are définitely opposed to it. - I don’t know

© what good 11', Wlll do, but I do want the: record tosh we are opposmg
SN ,

- Do any of the members haveany: questlons? Lo '
7 My, Brown. Mr. Fisher; we appreciate the statement you have made
I don’t know that ‘we necessarily agree with all of them; a?rthough I
- have. been' in ‘the past and emﬁ7 am sympathetle w1th some’ of the
‘points you made..

" I do wint to apologlze for the time problem, but I d1d dehberately
shorten the time of some of the earlier witnesses so we could get to
~ you,'even this briefly. I wish it could have been for longer I reiter-
- ate my 1nv1tat10n for rou to expand on your testlmony, “1f you W1sh
-todo so. , : « _

Mr.Bell? ' '
 Mr. Bror Mr. Fisher, I appreclate your commg before the
mittee, and, in a similar vein as my o, lleague, I may not agreé with'

everythmg you say, but ﬁhere are some pomts I thmk certa,mly are G

valid and worth considering. "
I hope perhaps soraetime you ‘could come to Washlngton and testify
: at greater length in this' matter. I think it would be of benefit to
~ Hear a full disclosure of your views, rather: than. giving” you here
“just.8 or 4 minutes to do it. If you . could come back, T am’ sure we
- would be glad to hear further from you, . e
" Mr, Fisuxr. If T were invited to Washmgton, that would be the

o supreme triumph, because we could then get a .genuine sounding bo@rd\f} , '

there any time we are invited. to testify before any commi ion in
Washington, because we would really feel we were gettmg somewhere
then. - Thank you for the invitation. ‘ . i

“ . Mr, Broww. Thank you, Mr. Fisher. . :
. .'This will conclude our hearing this mormng: I am grateful for. all

, Wltnesses who have: appeared before us.and for the. meémbers of the
- audience who have been so patlent thls mornmg .

.- Themeeting is adjourned. - :
. (Whereupon,.at.12:15 p.m., the subcomm:tttee was ad]oul‘n (
+{The prepared statement of W. L. Rogers follovvs )

PREPARED . STATEMENT OF W, L. ROGERS, VICH PRESIDENT," VON
. KARMAN CENTER. AREOJET-GENERAL CORP. :

Mr Ghalrman, members of the commltee, thank you on., behalf of AerOJet-
General Corp.-for the opportunity ‘to. testify before you on the subject of tech-
nology and -pollution ‘abatement. The magnitude ‘and gravity of the problem

~ certainly confer an obligation on all erganizations that can make a contribution

to dedicate their efforts to.the tasks that' confront us in the com:ml of pollutlo-n
g ;andthemanagementofwaste s b it
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Early in 1965, Governor Brown of Californja initiated'a ‘series of pioneer}ng
efforts to investigate the applicability of the systems approach to special social-
economic problems. Areojet was selected to conduct the study of waste manage-
ment. Among other assignments, we ‘Wwere required in the-study to evaluats
current technology as it relates to pollution and waste control. : . il
" However, before I discuss this subject in detail, I would like to define the
term “systems approach.” = It is simply the name for a technique ‘of evalqatmg
all the factors involved in a-complex problem and:determining possible optimum
approaches. “Optimum” is:a flexible term, but in general it means the best
answer consistent with the results desired, the current state of technology, the
expenditure required, and the time available. . This approach, initially developed
by the telephone companies, has been further refined by the aerospace industry,
whose member companies have almost continuously addressed themselves to
major problems of defense and space technology which are:'k}hamacterized‘ by
great complexity and by financial, technological, managerial, - and time
constraints. E : e

Let me hasten to state that the systems approach is by no means a magical
solution to our technical problems or a substitute for management experience.
It is simply an efficient technique for data gathering and analysis which permits
us to examine and evaluate huge amounts of complex and interrelated data and
to direct intricate research, development, and production tasks in the most eco-
nomical way. -In this role, it can help us do the following: = . °

1, Define the problem in terms of the requirements, i.e., input, output, condi-
tions of use, reliability, and constraints. - = = = e '

2. Identity functions which must be performed. to satisfy requirements.

3. Define the interrelationships of the functions, feasible trade-offs, and the
interfaces between subsystems. ' :

4., Optimize functions. : v

5. Formulate plans to achieve the desired output within the constraints.

6.- Define the development activities needed to produce the final operating
System, or intermediate data. : :

7. Design the final operating system based on previous input. i )

Aerojet-General has successfully used the systems approach in many large
programs; in defense, space exploration, nuclear energy, water desalination,
material handling, and the life sicences. Some of our well-known systems pro--
grams include’ those for the development of liquid, solid, and nuclear rocket
engines, such as the Polaris, Titan, Minuteman, Nerva, and Apollo. In addition,
Von Karman Center, which I represent, is currently applying systems engineer-
ing techniques in a number of other areas, including : SN E

o Development and production of Mark 46 torpedoes for the U.S. Navy.
Development and manufacture of space payloads for the:Air Force.
Design and development of the SNAP-835-kilowatt spéce power supply

for NASA. R
Various programs in the life sciences, including the' toxicology labora-

tory for the Air Force at Wright-Patterson Air Force Base:
Research and development for the Office of Saline Water on reverse

osmosis—one of the more recently developed metheds of desalting: sea

© whater and purifying polluted water. ; 5L A HE S

TPhese and other development areas occupy the attention of a staff of approxi-
mately 4,400 people, including some 1,700 engineers and scientists with a broad
range of specialities and capabilities. : P o

T'd like to begin my discussion of the adequacy of technology for pollution
abatement with a brief review of the principal conclusions of the California
Waste Management Study. I believe that they bear directly on the question
and that they apply not only to California, but to the Nation as a whole. :

1. Pollution is the most obvious result of a larger problem—that of' our
‘present failure to satisfactorily manage liquid, solid, and gaseous wastes.

2. Continued, substantial degradation of the environment will occur if present
waste-handling practices are perpetuated.

3. Research and development are urgently required to achieve the following
ghjectives: ‘ ’ PR

‘ The establishment of correlations between characteristics and quantities
of effluents and the degree of environmental pollution. : i :
The development of the économics of pollution; i.e., the financial penalties
attributable to pollition compared with the costs of control. i
The establishment: of meaningful and environmental standards, which in
turn define what our systems must be ableto do. : : !
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The construction of general computerized models of the three basic ele-
ments of a waste management system: input to the system, processing
through it, and assimilation. by. the environment.

4. The only technically and economically efficient way to manage these wastes
is through the development of a wiste' management system organized on a.
regional basis, transcending artificial political boundaries, and controlling all
forms of waste. .

Our study also showed ‘that: if Oalifornia continues to use existing systems,
merely expanding them to meet greater demands, the total costs for the year
1990 deriving from wastes of all kinds will be about $8 billion per year, and the
environment will be more polluted than it is today. (The current total budget:
of the entire State of California is about $4 billion a year.) FEmploying systems:
engineering, and using improvements possible with today’s technology or poten~
tially available from advanced technology, we believe that the cost in 1990
could be reduced to about $3 or $4 billion per year, and in addition to lower
total costs, we would have a cleaner, more pleasant environment.

. In this connection, I would like to amplify my earlier statement that the-
problem of pollution must be viewed in the larger context of ‘waste management:
in general. The distinction is not merely semantic, but has substantial practical
consequences., S I e .

-1 quote from: the report “Waste Management and Control” issued this year
by the Committee on Pollution of the National Academy. of Sciences National
Research Council. ; : i

“The difficult job of determining an optimum balance of competing require-
ments must be approached from a systems point of view. The systems approach
must. consider the interrelationship of land, air, and water. Too often, munici-
palities get rid of solid wastes by incomplete burning, which may solve land
disposal problems but fouls the air. We must consider the assimilative capacity
of water, air, and land taken together as a single entity and in relation to the
plants and animals that live there. - The assimilative capacities vary with such
factors as the tidal flushing of bays, the flow of rivers, and the windiness ¢f the
locality.” : i ; : NRETAR b

Pollution, in- short, is not a. simple, straightforward problem.  Population is
not only increasing in most sections of the country, but is also constantly shift-
ing about, usually making established waste control systems.inadequate. Our .
present controls of waste are so fragmented that all too often-little is done.
Our - industrial - techniques are constantly changing, resulting in mew waste
problems as well as requiring new control equipment if minimum disposal
costs are to be realized.” The pollutants are dynamic, flowing in air and water
across county, State, and National borders. The waste is itself constantly
changing from gaseous to liquid and solid, from liquid to solid and gaseous,
and so on, making it difficult and expensive to control once it has left its source.
Indeed, we generally do not know what the effects of a given pollutant are, and
hence whether to insist on controlling it. Finally, our esthetic demands are
becoming of greater importance. Not only are we concerned about preventing
undesirable health effects, and lowering waste treatment costs, we are also con-
cerned about such intangibles as clear air and clean, sparkling water..

- Another major problem, frequently unrecognized, is that in most cases we
do. not’ even know what a pollutant is. Te define one we must not only know
its chemical composition, but also: )

1. Relate this data to other 'possible pollutants being added at the same

o time, s
i 2. Define its quantity and rate of addition.
. .8. Specify its precise location. . o
4. Specify the volume, composition, and physical and chemical character-
istics of the receiving stream or body of air. E . !
5. Determine the eapacity of the receiving medium toassimilate or change
;. the pollutant both along its line of flow and at its terminus. i
6. Specify the uses that the receiving medium will be put to. .
~Obviously, such determinations for the hundreds of potential pollutants which:
may be added during the course of a given day to a given stream or airshed
would be very difficult and expensive, even if we knew all the interrelationships,
could predict what the stream (or air) flow might be, and could measure the
quantities in the first place. o

Up to this point, I have attempted a candid assessment of the difficulties we:
face in merely knowing what we want to accomplish, let alone doing it. But im:
spite of imperfect knowledge, we must act and act now. The longer we wait,

the more serious the situation :becomes.




