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Accordingly, we believe that future work should be undertaken-in two distinct
phases.

The first phase must clearly attack the obvious sources of pollution, the
autos and stationary sources, the primary sewage treatment plants;the industrial
firms disposing of large amounts of toxic chemicals, ete. . This phase is cur-
rently being undertaken or considered by the Federal Government and many
State and local authorities.

The second.phase is equally important, less obv1ous, and more difficult, because
it will take a great deal of time and money with few tangible results. Its pur-
pose will be to determine the effects of potential pollutants on the earth and its
inhabitants; the technical approaches feasible for removing these pollutants;
.and the costs associated with the effects and the technical approaches. These
investigations should be undertaken simultaneously so that information from
<one can be fed into the other two. The gathering and development of this data
may take 10 to 15 years and cost a billion or more dollars. However, we need
1ot walit until the end of the study for results. There can be intermediate steps
‘when tentative specifications can be reevaluated or created. A graphic illustra~
tion of this overall approach is presented in figure 1.
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The development and analysis of this data is imperative. It will result in an
understanding of the problem and the approaches to its solution which will, prob-
ably for the first time, pérmit political bodies to make dec¢isions with full and
«<complete data and with an understanding of what they can achieve, what it
‘will cost, and what it will save.

Once the data is avalilable, then we can begin the very difficult task of design-
ing specifications based on tradeoffs or compromises between. certain levels of
improvement, our ability to pay for them, and our technological capability fon
creating them. This situation is in contrast to the best guess approach on-which
most of today’s standards are based. For example, table 1 shows a brief sum-
mary of the present drinking water standards of the World Health Organization
and U.S. Public Health Service. These do not.agree with each othér, nor with
two California water plan values (for nondrinking water).

More important, the last column presents typical values for the water-deliv- -
«<red by the metropolitan water district to several millions of users in the Los
Angeles basin over many years, apparently without ill effects. Note how the
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dissolved solids:and sulfate content substantially exceed the recommended limits
m all cases.

+In light of -such dlscrepancies it is clear that we must know much more about
the effects of ‘wastes and pollutants before building expensive plants to enforce
today’s specifications.. .Further, we must know more about how a given body of
water or air changes from area to area, and day to day. - Figure 2 shows how the
amount of dissolved solids in the Sacramento River changes as the river pro-
gresses downstream. Note how the dissolved. solids vary from 60 parts per
million: to.-250 parts per million and back again to below 50 parts per million.
Many of these changes occur for natural reasons (i.e., highly saline rivers)
rather than from manmade pollutants.  Also, the values shown here are median
values, a long way from the' high and low: pmnts Whlch ma,y occur in times of
storm or drought. :

I .believe it is clear: from the foregomg that it is a task af the greatest impor-
tancee to define specifically the kind of environment' we want and to understand
what various kinds of wastes are doing to that environment. TUntil we do, the
;mly genuine;response to the question of the adequacy of technology is—adequate

or what? :

All these formidable technical problems are paralleled, of course, by equally
complex Iegal political, and social considerations. Leadership of the Federal
Government, is mandatory to assign appropriate priority to waste management,
among our other national objéctives, and to set forth clear responsibilities and
authorities so that the establishment of goals, and the implementation of pro-
grams to achieve them, can proceed in an orderly and expeditious fashion.
..I.know of no greater time and.monéy waster than the ‘“passing of the buck”
from one governmental or, industrial body ‘to another. ~ A brief outline of a plau‘
- 'Wé'§uggested in gur California stidy as. & possible starting point is presented in
© -+ figure 3, to indicate a few thoughts on the possible division of authownty among
the interested bodies. ‘
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In conclusion; I would. like to offer the following observation.. We have orga-
‘nized ourselves to make effective attacks on other gigantic problems-—the defense
of our-country and maintaining our leadership in space exploration, to mention
twoi—and we must organize ourselves to make an-effective attack on pollution
abatement and waste management. While our best startin‘ point ig a realistic,
perhaps even: grim, appraisal of where we stand, we also have certain assets
that, if properly applied, can assure success.

The Nation has an abundance of talent in all the categories required” for the
solution of technological problems, no matter how complex. - There is no question
of our ability to. develop the eqguipment, systems, and procedures we will need
once we have defined our expectations for their performance. In addition, we
‘have the large-scale organizational and managerial capabilities required. One
powérful weapon, the systems approach, is well developed and holds enormous
promise for the most expeditions and-economieal understandmg and control of
our-physical environment. -

Gentlemen, thank you agam for the opportunity to speak: out teday on' this
vital topic. ¢
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