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WEDNESDAY, FEBRUARY 7, 1968
MORNING SESSION

9:30 a.m.

MR, STEIN: May we reconvene?

ﬁere is what we are going to try to do.
We're going to have the Wisconain presehtation and
then give the Conferees.aﬁ? opportunity to discuss
the Federal Conclusions and Recommendﬁtione which
we-postponed. We aré going to push right through,
because ﬁe want to see what our time is without a
break, and hopefully we can finish thie phase of
the Conference without a luncheon break.

With that I will call on Wisconsin,

Mr, Holmer,

WISCONSIN PRESENTATION (CONTINUED)

MR, HOLMER: Mr. Stein, Conferees, I am

going to ask Ted Wlsnlewski as the initial part of

our preparation to read into the record or present
for the record certain statements of organizations
whoge representatives were unable to be here this
morning.

Mr. Wisnlewski.

2874
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WISCONSIN WILDLIFE FEDERATION

MR. WISNIEWSKI: Mr, Chalrman, Conferees,
Ladies and Gentlemen.

There are several communications which the
gubmitters have asked to be read into the record.

Firast is a statement on behalf of the

Wisconsin Wildlife Federation.

STATEMENT ON BEHALF OF THE

WISCONSIN WILDLIPE FEDERATION

The Wlsconsin Wildlife PFederation, as all
congervationists are, 1is greatly concerned over the
rapidly deteriorating quality of the waters in the
Great Lakes Basin. We recognize the need for carefiul
protection by high.atandarda of interstate water
quality criteria. We have repeatedly expressed
this concern in hearings which have been held in
our State,

We believe that the primary quality
criteria should bé to pﬁovide water-based recreation
and production of fish for sport and human food. We
believe that standards on this level will provide
the base for effective polﬁtion control and best

serve the interest of all people, to abate the
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WISCONSIN WILDLIFE FEDERATION

damage already done.

We believe that'priority should be given
to the following problem areas, which should be
stopped immediately.

1. Industrial discharge ot‘aolide.

2. Disposal of wastes high 1n.oxygén demands.
3. Heat loading from manufacturing process and
generation of eleotric power., o |

The Wisconsin Wildlife Pederation realizes
that'the speed at which any clean-uﬁ or abatement
can be accomplished is directly relaéed to the monies
spent. We maintain that monies spent on poli.... .
control is a'payment on an over-due debt to nathre
and an investment in the.future. We urge that the
Federal Governmenf as well as participating.Statea
insure that adequate monies are made availablé to
effectively carry out a truly effective poilﬁtipn
abatementlprogram. |

'WISCONSIN WILDLIFE PEDERATION

Mr. Leo W. Roethe, FPresident

.Mr. Richard A. Hemp, Executive D;rector
Box 7 |

Mosinee, Wisconsin 54455
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WISCONSIN RESOURCE CONSERVATION COUNCIL '
MR. WISNIEWSKI: The next communication
i8 one from the Wisconsin Resource Conservation
Council. It 18 addressed to the Conference Chalrman,
WISCONSIN RESOURCE CONSERVATION CQUNCIL
’ January 31, 1968
To- Conference Chairman
Lake Michigan water Pollution COnferenoe :
¢/o Sherman House
Chicago, Illinois

Statemant by~ Wisconsin Resource Conservation Council
to be included in the record of the conference

The WRCC in meeting at Milwaukee, w1aconnip,
on Jaﬁuary 20, 1968 passed the following resolution.

l- re-affirms aupport of the four State PFederal.
conference January 31 and urges w1§conain'a |
governor and State officlals to 6ooparate.
2- urges the FWPCA not extend the deadline
date of December 31, 1968,for treatment facil-
1t1ea by Indiana steel mills.
3- urges FWPCA not approve State standards
that extend nutrient control for 10 years.

The feason,ror #3 18 the following Qquote from

"water Control Néwa,"lQ/iG/B?, Commerce Clearing House, Inc.

“The State programs.of Illinois, Michigan
and Wisconain which call for a deadline for control
of nutrients in Lake M;chigan are ;ncredibly short-

gighted and could stamp the seal on the death warrant
for'Lake Michigan, according to Superintendent
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WISCONSIN RESOURCE CONSERVATION COUNCIL '

Vinton Bacon of the Metropolitan Sanitary District
of Chicago." A
| A c1aas1f1cat1on of "partial body contact"
for Wisconsin rivers; the Fox, Oconto and Peshtigo
ﬁould medn that these rivera’are unfit and unsafe
for total body contact. This is not cléaning up
the water but rather, it tends to legallize already
existing pollutions that are well on the.way}to
destroying Lake Michigan.

Martin Hahson,.Secretary

WRCC

Box 707

Mellen, Wisconsin 54546

MR. WISNIEWSKI: The third statement
comes from the City of South Milwaukee.
Febfuary 2, 1968
STATEMENT OF POSITION AND POLICY FOR THE CITY OF
SOUTH MILWAUKEE, WISCONSIN,REGARDING WATER POLLUTION

CONTROL IN THE LAKE MICHIGAN AREA

The City of South Milwaukee, w18con31n;
wishes to congratulate the Secretary of the Department

of the Interior and the governing bodies of wisconain,
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~ CITY OF SOUTH MILWAUKEE

Illinois, Indiana, and Michigan on actively pursuing
the problem of water polldtion of ﬁhe‘Lake»uiohigah
area by holding this cbnference. '

| The City of South Milwaukee highly approves.
of the goals of the Federal Water Pollution cOntroi
Act and of tﬁe'stepé, such as this conference, being
taken to implement this Act. |

We are in aocérd with the spokesmen for

the several governing bodies 1nv91§ed who presented

statements at the initial meeting of Wednesday,

Conference should endeavor to take.
We also agreelwhoiéheartedly that 1t 1s

not enough to set standards énd timetables fof-
achieving said standards without each individual
governing body taking a long hard 1ook at their own
aréaa to see in what ways their water pollution
control measures may be strengtheﬁed.-ASuch is the
case with the City of South Milwaukee.

| We have, in the past aéven'yeéra,vundeﬁtaken
various studies of .our own sewage treatment facilities
to provide us with a compléte appraieal'of existing
tréeatment methods and recommendations for a higher

degree of treatment. At this time, plans and
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CITY OF SOUTH MILWAUKEE
épecirications are being designed for a secondary'
treatment facility that will conform to the standards
set by ulne State of Wisconsin Department of Resource
Development., We anticipate submitting these plans
and specificatiﬁna to the State and Federal author-
ities before July of 1968 and further to begin -
construction of the facilities by early 1969,

It is our policy to cpmply in every way
with the atandérde that are properly set by the
State of Wisconsin in conjunction with thelFEderal,
Government.-, |

We belleve that only through active

participation in the establishment and implemen-

tationAor aouﬁd water pollution control standards
can the problem of pollutibn be congquered, and we
strongly urge all governing bodies concerned in

the Lake Michigan area to play an active part in
establishing the necessary criteria for control of
water pollution and also to abide by these criteria
in evaluating and renovating their own water pol-
lution control facilities,

MR, WISNIEWSKI: The next communication

1s not @ireectly.addressed to the Conferees, but

~=
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' MILWAUKEE HARBOR COMMISSION
1t 18 of interest because 1t shows the position of

the Milwaukee Board of Harbor Commissioners relative

to the problem of dredging.

STATEMENT OF
BOARD OF HARBOR COMMISSIONERS

MILWAUKEE, WISCONSIN

January'éh, 1968
To the Committee on
Buildingg-Groundn-ﬂarbors
Common Council
City of Milwaukee Re File Number 65-2979-0
Gentlemen: | “

The Board of Harbor Commissioners appre-

‘clates the courtesy of Chairman Lanser, in having

furnished the Board copies of the letter of December 5,
1967, addressed to your honorable committee by the
Division of Economic Development.

In the preparation of a ten-year port

development and land use plan, the Harbor Board

was instructed fo collaborafe»with the Commiésioner

-of Public Works, the Department of City Development

and the Economic Development Division, because of
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MILWAUKEE HARBOR COMMISSION

related municipal planning oonaideratibna.. Such
collaboration was invited by the Harbor Board and
wae fully recelived, 1ncluding close consultation
with the Expressway Commission and the City Engineer,
so that lakefront expressway plans could be fully
oriented wiﬁh outer harbor plan projections. |

The Commissioner of Public Works and the
Director of City Development have évidenced their
collaboration and épproval by appending their
signatures to the Jjoint report which transmitted

the ten-year plan, which awalts hearing and detailed

~consideration by your committee.

The Economic Development Office suggests
that before the harbor plan achieves "long-range
program status" it should include the following:

Extensive market énalysis of'future port
bueiness). |

List of priorities with dates of implementation;
Estimates of costs, justified by future
benefits to accrue;

The Ecbnomic Dévelopment staff suggests
"we must approach this prospect by paying thé
strictest attention to the dictates of sound

economic considerations." We might observe that
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' MILWAUKEE HARBOR COMMISSION

the Harbor Board and its staff have always been

guided by the dictates of sound economic considera-

. tions, one evidence of which 18 a municipal port

investment of $20 million, with a sound market value

of $35 million. Another evidence 18 land purchased

or made at low cost, upon which market Qalues of
up to $60,000 or more per -acre are now controlling.-

Port deyelopmént and the ehipping}business
are volatile, full of variables and subject to many
forces of change. Lake and ocean shipping are both
going through a rapid-fire techhological revol&tion,
which 18 havins a coneidefable'impaét upon ports
and shipbing'methoda. We wish it were possib;a to
match a physical development plan with'a neat,
conclse package of projectiona, with a precise
sequence of events. Unfortunately, neither the
Division of Economic Development nor the Board of
Harbor Commissioners péaseaaea a crystal ball which
foretells what industry X, ship line Y, or ﬁarehouse Z
will do to expand, contract or change. We must deal .
with trends and probabilities, as all other planning
agencies must.

The .Board and the Port Director can see

little Justification for costly economic studies..
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MILWAUKEE HARBOR COMMISSION
A considerable amoudt of source material is
available which can be drawn upon, including our

own experieﬁcg and trends in the Port of Milwaukee;

ma jor traffic studies by the U, S. Corps of Engineers; .

Seaway traffic studies by Stanford University and

others; and recent consultant studies for other

lake ports.

The data and proJeetioﬁa of these studies
can be recast for 1nterpretation4by the Port of
Milwaukee. We might boint out that thirty years
ago the sizable land mase of Jones Island was
relatively virgin and today we could not fit a néw

marine enterprise into a half acre site on Jones

Island in proximity to deep water. . Small parcels

remain for development;ufar removed from water and
therefore limited in their use. We have no fears

that land now or later to become avallable from

- -development of the North Harbor Tract won't be

fully utilized. The effect of lakefront expressways
will, of course, be to make the Milwaukee outer |

hafbor accesgible as never before, and we predict a

' high demand factor for all lands available, with

substantial returns to the City.

However, problems of greater moment than
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those suggested by the Economic Development Division

now confront the City Government and the Harbor Board.

" We refer to the interrelated problems of channel

maintenance, disposal of dredging silt, and possible
etfacta on water quality in hake Michigan. These
queationg are the subJecf of intense stddy by the
Corps of Engineers, the Federal Water Pollution
Control Administration, cities, states, and port
éuthﬁrities. The flle before you, and the ten-

year plan, contemplates the building of retaining
atruéﬁurea, and the making of land, in an orderly
projection for future development. In the very near

future, Milwaukee and every other major lake'port

| may be dealing with a question of land fills, in

terms of providing reservoirs for dredged material.
-If restrictions are'plaoed upon deposit of dredging

8ilt in deep water in the Great Lakes, there will be

'two alternatives:

’(a) ~to dispose of such silt by creating
reservolirs in which 1t can be placed, which means
impervious walls, and which could reaqlt in the
making of new lands, although not necessarily of
the highesat quality

(b) the second alternative will be to terminate
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MILWAUKEE HARBOR COMMISSION
.-dredging, to let the harbors and channels silt
up, and to see port citles withér onvthe |
economic vine,

The Board therefore suggests that the
ten-year pprp development plan and the questions
raised by the Economic Deve;opment Diviéion be
held in #beyénce for some months, to permit
further investigation of future Federal, State and

local policy with reapect to dredging and silt

‘disposal. The emphasis on land fills for port

development may change completely in the near

. future, and we therefore suggest the City Government

consider this as a most lmportant open question for

continued close study and observation. As soon as

. preliminary Jjudgments can be had relating to the

1ntefrelétionsh1p between water pallutipn and
dredging procedures, we can then make .Judgments
as to the procedures and alternatives which confront’
the City in these matters,
Respecﬁfully,
BOARD OF HARBOR COMMISSIONERS
(Signed) H. C. Brockel
H., C. BROCKEL

Municipal Port Director
HCB:Jjiv
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ROBERT A, EWENS S
MR, WISNIEWSKI: This completes the

reading of the four communications which were

-directed to the Wisconsin Department.

MR. HOLMER: Thank you, Mr. Wisniewski.
Mr. Robert A, Ewens, the Executive
Vice-President of the Wisconsin Manufacturers:

Association has a atatement to present at this tinme.

STATEMENT OF ROBERT A. EWENS
EXECUTIVE VICE-PRESIDENT

WISCONSIN MANUFACTURERS' ASSOCIATION

MR. EWENS: Mr. Chairman, El.adiea and
gentlemen, |

We welcome the opportunity to appear
before this Conference as the representative of)more.
than 1500 w1aconain manufacturing plants, all
1ntenae1¥ concerned with the problems of pollution.'

Wisconsin 1s justifiably proud of its

- position within the American}economy as both an

agricultural and an industrial state. Wisconsin

industry'has flourished not only because of the

aptitude and ingenuity of its industrial leaders,

but also to a great extent because Wisconsin’
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facilities for "Thé'Gbod Life", including the
availability of abundant and beneficial water and
other recreatibnal reéources, have attracted to .
Wisconsin in increasing numbefa manufacturing
subsidiaries of many out-or-atate~ooﬁpan1es;

- I may say that of the Fortune-soo largest
corporations in America, 107 have estabiished plants
in our state, |

Wisconsin industry 1ia vifally intereated
in preserving thoae‘reaourcés a8 a major factor in
the successful growth of 1te industrial economy.

Thé report of the Wisconsin Department
of Resource Devélbpment establishing standards
and setting deadlines for compliance on interstate
waters has been on file with the Federal Water

Pollution Control Administration since last June.

Interior permits the accelergtion of prompt and
efficlient effort by both govérnment and‘indﬁatry
to attain the standards of water quality desired
within the aliotted time, |

It is worthy of note that of the 17 sources
of Lake Michigan pollution identified and scheduled

for remedial action in the report, only five are
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ROBERT A. EWENS

industrial 1natallationa:

One involves a problem of geptic tank overfiow

" upon which aétion 1s_already in process;

One involves the primary treatment of an

industrial discharge by October 1970;

One involves the neutralizétion of'acid

cleéning wastes for which no present recemmenda-'

tion is made; -

Two involve the discharge of manufacturing

wastes for which adequate treatment 18 scheduled

before October 1970.

of the remaining 12 identified sources,
9 are municipal sewage operations, almost all of
which involve ﬁhe separation of combined sewers,
probably the most frustrating and most expensive
water pollution problem facing the Natioﬁ today.
These are scheduled for final compliance by 1977.
The remaining three are a private school,

a cohmercial léundry and a public restaurant, all
involving sewage and septic tank‘improvementa.

The full picture of Wisconsin's part in

' the Lake Michigan problem 18 not complete, however,

withput reference to

(1) The Menominee River, & boundary river
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Nation in combatting the problems of water quality
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between w1a§onnin_gnd Upper Michigan whioﬁ
supports four installations identified as
potential polluters of the lake, Two are paper
companies involved in thé pruper‘dispoaai of
fiben,’bark and chemical wagte for which no
additional‘gequireménta éﬁe presenfly recommended.
The remaining two are municipal sewage systems |
facing secondary treatment and combined'aewer
problems acﬁeduled for correqtioh in 1970 and
1977; respectively. |

(2) The great industrial complex along the

Lake Michigan known as Greeh Bay -- an area of
which we in Wisconsin aré doubly proud (the
second basis of our pride 1s its paper_indﬁatry
which, in the 1ight of this Conference 1is
receiving as much publicity as ouf other great
asset -- the Green Bay Packers).. Surveys of

fhe pollution problems of this area are approadh-
ing completion and promise to be both extensive
and comprehensive. Thia'particular area has been -

among the most active and progressive in the

over the past several decades, with many millions
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expended in plant 1n§estment voluntarily and
without governmental harassment for the abate-
ment of a unique pollution problem. Our great
paper industry which will be the subject of a
separate report before this Conference has worked
and continués to work 1ntensive1y ﬁo preserve
to Wisconsin the heritage of water resources
amenable to public and private use and enjoyment,
(3) Probably the most obvious ommission in the
picture of lLake Michigan water quality is the
contfibution of Wisconsin agriculture, and indeed,
of agriculture throughout the Great Lakes area,
to the pollution of our inland seas.‘ N
-To date, we‘have no reliable method of

identification: or measurement of this source of lake

pollution, nor to be'eqUally frank, do wa.hgve any

workable program to combat the problen.

Except, perhapa, what we have knqwn all
along -~ proper agricultural.huabapdry,s

Having been advised that any substantial
rainrall‘within 48 hours folldwing.the épplication
of agricultural fertilizqr will result in a'run-off.
and logs of up to 60 "percent of the nutrient value

of that application, one might anticipate that




10

11

12

13

14

15

16

17

18

19

20

21

24

ROBERT A. EWENS
agriculturists would schedule their fertilizing
operationa'either long before or immediately fol-
lowing a cloudburst.

'The reliability of rainfall forecasts over

a three-day period is a question for meteorologists --

not for farmers nor, indeed, for this assembly. We
aré faced with the fact that the present state of
weather and agricultural science offers little
immediate hope of aolQing this aspect of our pollu-
tion problen.

The burden, therefore, falls upon the
munic;ﬁalitiea and upon industry. Their pollutgnta
are readily identifiable, acouﬁately measureable,
and to some extent combatable.

Our main concern is that in imposing that
burden, economic sanity should prevail -~ for under
our present system of municipal financing, 1nduatry
must carry & double_burden in the fileld of pollution.
abatement:

(1) The massive investment required for cor-
‘rective measures within the manufacturing
procesas itself.

(2) The substantial participation as major

taxpayers in most communitiea in the financing
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of'improvementaAof municipal sewage facilitles,
This double cost cannot be passed on to

any worthwhile extent in the form of increased
prices for 1ndugtr1a1 products. Under our traditional
and, I trust, eternal system bf free enterprise and
free competition, Wisconsin manuractureia saddled
with a large and sudden increase 1h their cost of
production cannot effectively peddle their gopda in
competition with manufacturers in other areas currently
free of comparable expenditures,

In addition, the problems and the cost of

to industry, but within the same industry in different
locationse. The technoiogy of pollution abatement in
the Gary steel mills is vastly different than that
applying to the commercial duck farms near Racine,
Wisconsin. As the problems and the solutiona vary,

eo does the cost of improvement vary from plant to
plant and from state 60 atate.

The final question 18 the individual
companyfa abilipy to abaorb»or pass on the added cost
of pollution control, and upoﬁ that question hinges
the success or bankruptoy'of ﬁhat company.

The cost, therefore, we urge, must be
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imposed gradually‘and reasonably. To use an analogy
to our friends in the dairy induaﬁry:
An economical cow can be expected to produce
about 900 gallons of milk in the period of é
year. If she doesn't, she should be culled
 from the herd. Try to pump that ééme gallonage
out of her in a keek or a month, and you will
wind up with & dead cow. »

The moral applies equally to the manufac-
turing 1ndua£ry.' A well-managed compan&_that has
managed to stay in business under present economic
conditions should be expected to solve its problems
of pollution over & period of time withoﬁt suffering
a fatal blow to its financial statement. Tfy to force
the financing of pollution control in a shorferrperiod,
and you will wind up with a dead compény.

Part of the problem of industrial pollution

turns on the adequacy of municipal fadilities to

- handle the waste of the entire municipal population

of which industry is an important part,

This 18 clearly illustrated by the problems
of Peter Cooper'Corporation in Oak Creek, Wisconsin,
which has for some time been committe§ to connect to

the South Shore Metropolitan Sewage facilities. The
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extension of those facilities to the plant has been
delayed, however, pending proper financing -- a part

of which is involved in a long-pending application

by the commission for Pederal assistance. If we

read the signs accurately, the financing and the
solution of this particular problem wili be achleved
before the year's end, fwo years ahead of fhe Wisconsin
deadling.

Part‘of the problem industry faces in its
efforts to combat pollution can be traced to questions
of changing technology in the pollution field and,
until recently, the lack of local stﬁndarda to be
achieved.

This 1s illustrated by-the circumatances
of J. I. Case in Racine, w1863hain, which voluntarily
and without governmental urging installed an air -
cleaning systen 1h its fdundry operationa‘employing
the beht known technology theﬁ available, and now
finds itself abparently cohtributing to the pollution
of Lake Michigannﬁia the discharge of fine black sand
collected through its excellent air cleaning_inatal-l
lation. This problem has fortunately now been elim-
1nated by trucking the filtered residue to an approved

dump site where perhaps some new aspect of pollution
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will later be discovered.

This company in particular has long worked
with State, County and local authorities to solve
problems of disposal of non-sewage waste, run-off
from downspouta‘and the erosion of lake frontage
through the natural interaction of wind and wave.
Having been-"burned" in the course of voluntary
corrective measures, the compan& might be expected
to sit back and wait for explicit governmental direc-
tion. Such 18 not the case, however.f J. I. Case has
furthef developed 153 continuing program of correction
and improvement, with the assistance of high gradé
professionals, and has submitted its future plans to
the Wisconsin Department of Resource Development for
further suggestions and approval while continulng 1its
day-to-day efforts to solve problems of air and water
pollutions within its plant énd in the Racine community.
One of its problems 1sAthe preservation of its
Lake Michigan shoreline, seriously eroded as a result
of natural phenomena, and the reconstruction of that
shoreline, a problem involving. some rather tricky
legal problems of title vis-a-vis the State Government,

With continuing‘cooperative effort, however,

J. I. Case anticipates complete solution of known
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pollution problems within the established 1970
deadline at a cost now estimated in excess of
$3 million in direct company expenditure alone, _Whét
its cost of municipal improvement will be is still a
matter of conJecturé; |

We therefore in Wisconsin hope to apportion
the financial burden of pollution abatement equitably
between industry and the rest of the tax-paying public
80 we may preserve and expand Wisconsin industry as
54maJor basis of our economy.

We ask only that we be permitted to approach
6ur problems in the light of pﬁr own peculiar circum-
stances -- circumsténoes which may at first glance

appear similar to those pertalning in our sister

states here represented, but markedly distinguished

by our topography, our location, odr type of industry
and our economy from those in Illinois and Indiana
and, to a lesser degree, from those 1n.Mlchigan.

Wisconsin industry has demonstrated and
here reaffirms ite willingness and its ability to
work cooperatively with its atate'authbrities ahd
with 1its countefparts in the other Lake Michigan
States toward the goal we all seek:

The preservation and enhancement of our common
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heritage~1n Lake-Michigan and in the other
interstate waters which serve and support our
pursdit and enjoyment of the good life in.
Wisconsin,

Thank you very much for the opportunity
to address you.

MR. STEIN: Thank you, Mr, Ewens,

Any comments or questions?

MR. KLASSEN: AI am interested and i would
like the speaker's opinion or comment on th§ étate—

ment at the top of Page 5. i raise this point, and

" I would like his comment on it.

It tells about a company staying in busi-

ness and "should be expected to solve 1ts problems

- of pollution over a period of time"--I want to add

th;s is a little vague~-"without suffering a fatal
blow to its financial statement." |

I want to ask this speaker 1f he reels
that a company zhould réfrain from spending money
for water pollution control and at the same time be
paying dividends to the stockholéers? Is this part
of what you mean by a blow to its financlal
statemeﬁt?

In other words, is, in your opinion, 1t

2898,
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compatible for a company to say, “We can't finance
improvements or but in adequaﬁe treatment works
and at the same time péy dividends to its stock-
holders”?

MR, EWENS: No, I didn't mean that. I
meant that the company should nof be ppérating on
a deficit basis. I have no connection with dividends.

But speaking of dividends, it 1s a funda-~
mental of economics that you have got to have capital
for improvements, and capital 1is only attracted to
industry if there is & potential income to be realized.

| | What I am urging thin group is giveJua

time, like all improvements 1in any capital structure,
in improvements in the manufacturing process.

I was interested in reading in the paper
coming down on the train to Chicago this morning
that one of the'reaaons.why Mr. thdsén has left
the Executlive Vice~Presidency of General Motors to
be )me the President of the Ford uotor.COmpany was
that in his opinion General Motors' management was
in error in not planning 1§nger than four years in
advance as to what General Motors was going to do.
| And so what I am urging on this pollution .

problem, industry will solve it, but it has to have
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time and financing fo do so.

MR. KLASSEN: Do'you have ény estimate on
the time that we should walt? We have kind of waited
a long time already.

MR. EWENS: I quite agree with you, but I
don't think you can generalize on‘time.' I think each
individual plant has to be studled separately.

MR. STEIN: Are there any further comments
or questions? _

MR. MITCHELL: On the top of Page 7 fou

indicate that we should "apportion the financial

burden of pollution abatement equitably between

industry and the rest of the tax-paying public."

I might direct your attention to & new law we
passed in Indiana which allows our industrial people
to construct ﬁaste treatment facilities and then not
have thoée,pléced on your property téx rolls, which
gives them an incentive to construct those waste
treatment facilities. And we found that in working
with some of our industrial people that‘there has
been a reneﬁed interest in them meeting tﬁeir obll-
gation.

MR. EWENS: Thank you, sir. I want a

copy of that law, and I will get 1it.
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MR. STEIN: Are there any further comments
or questions?

Mr. Holmer.

MR, HOLMER: I want to thank the other
Conferees for asking the Questions that were on my
mind. | |

MR, STEIN: Mr. Poston.

MR. POSTON: I have a queatioh, particulgrly
since Mr. Klassen asked about time of.compliahce with
recommendations and abatement.

| On Page 2 you indicate that there are 17
sources of Lake Michigan.poliution identified and
only 5 of these are industrial eourcéa.

MR. EWENS: Yes, sir,

MR. POSTON: I knbw that in this Conference

we are talkingabout the total of the Lake Miohigan

‘Baein, and in this respect I think those on the

Fox River would be considered as pollution sources

that affect Lake Michigan, at least frsm the‘stand-
point of phosphates, nutfienta. I wondered 1if théae
industries are aware of their effect on thellake
and have intents to take remedial actions also.

MR. EWENS: I am sure they are, and: I am.sure

the gentleman who will speak here for the Paper
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Industries can answer you more directly on that.

MR. STEIN: Mr. Ewena, I certainly agree
that 1nduatry should be given a reaaonable time, and I
think the Conferees, both in a State program and in
6ur Federal-State program, have generally given.
1nﬁuetry a reasonable time, I think we-have a record
here,.at least in the Pederal enforcement cases, of
dealing with some 1200 industries fhroughout the
country,aid I’ didh't hear too many complaints when the
time schedule was set as to the time.

But once a. reasonable time schedule is set,
I wonder what the-record of industry should be in
meeting that time achedule? | |

MR EWENS: If it ie reaaonable, I think
it should be complied with,

MR. STEIN:. I think it should. But I

think if we look at the record,you will find a.

congiderable amount of pressure for extensions and

slippages, and thie is something I think that has to

be kept in mind, Once a reasonable time schedule 1is

set, I think industry has an obligation to meet 1it.

MR. EWENS: I quite agree if the test of
reaaonablgneaa is applied.

*NR. STEIN: Yes.
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MR. HOLMER: 'Mr. Ewens, I have one more
question. This 1s of a philosophical nature, but
going to the heart of your statement, Should a
firm which is operating at a deficit be permitted
to éontinué_to operate if it has not met its pollu-
tion abatement responsibilities to the community?

Do you view pollution abatement as a high priority
expenditure oﬁ the part of the company and one of
the rirat'obligations of the company?

MR. EWENS: I do indeed. 1 ceftainly_don't
think that extensiona should go on indefinitely for
& company that is eternally running in the red. I
think it should be & No. 1 consideration on pollution.

MR. STEIN: Are there any further comménta
or questions?

{(No response.)

MR. STEIN: Thank yo& very much.

Mr. Holmer.

MR. HOLMER: Representative of 'eome of
the industries on the Fox River and all of the
Pulp and Paper Industry in the Lake Michigan Basin
is Richard Billings, of Neenah, Wisconsin,

Mr, Billings.

. MR. STEIN: VWhile Mr., Billings is coming up,
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I would like to welcome him, Again he represents

an industry with a.tfemendoue pollution problenm,
repreaenﬁa people sometimes who have had philosophic
differences with the regulatory agencies, and he also
repreaehtn an industry that has to, if they are going
to comply with what the regulatory ageﬁciea are going
to ask, apehd conslderable amounts of money.

I might say, though, given these things,

it has been a pleasure to'work ﬁhrough the years

with Mr. Billings because we know he has had complete

candid exchange of views and information both from

government sources and industry sources. I would

like to say in the most hotly contested cases we

have never found any difticulty in getting irformation
on waste discharges or production from the pulp and
papei' :thdustry,mdil.:don'ﬁ think they have had .any trouble
getting that information and exchange of views from

us. I think in every recorded case, ﬁe have been

able to work out solutions.

I ﬁhink Mr. Billings is to be commended for
the highest type of industrial statesmanship in what
admittedly very often is a very difficult area.

| Mr. Billings.

MR, BILLINGS: Thank you very much, Mr. Stein.
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That is truly praise from Olympus.

STATEMENT OF RICHARD M. BILLINGS
REPRESENTING THE
WISCONSIN PULP AND PAPER COMPANIES

MR. BILLINGS: Mr. Chairman, Conferees,
Ladies and Gentlemen.

My name 13 Richard M. Billings., I am
Assistant to thé Vice-President - Research and
Engineering, of_Kimbquy~Clark Corporation. I am
making this statement #a'apokeaman for the papér

companies representing 80 percent of the pulp and

paper production in the Wisconsin segment of the

Lake Michigan dfainage basin. The companies are
l1iated at the end 6: this statement.

0f the Nation's 47 éaper-producing States,
Wisconsin ranks first in sales, firat 1n'tonnage pﬁo-
duced, first in capital investment, first in taxes
‘paid, and number of'ﬁeOple eupioyed. It has been a
principal 1nduat?y of the State since before 1900.
It hag assets of over nine hundred million dollars
and employs one out of evéiy 11 industrial workers

in Wisconsin. - Its continued growth and well-being
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are vitally dependent upon its continuing ability to

‘make economic use of the water resources upon which

its processesn depend.‘ It 1a eoncerned with the
quality of the water coming to it as well as the
effect of 1ts effluents on the onflowing river. It
has, therefore, been a leader for many years in the |
study and solution of water quality problems, and in
the abatement of pollution,

Wisconsin was one of the first States to
become concerned with watér quality and its management.
Legislative action was recor&ed as early as 1899.

The Committee on Water Pollution was created by the

legislature in 1927 and wag one of the first inter-

" departmental pollution control agencies in the U. S,

It has developed a broad range of basic data and has
been a national leader in the development of watgr
duality control and pollution abatement programs,

The Wisconsin Diviéion of Resource Develop-
ment (successor to the Committee on Water Pollution)
thus has in its flles today a record of stream condi-
tions in Wisconsin extending over a period of 39 years.
It 18 intimately familiar with the history of popula-
tion growth, expansion of manufacturing, and their

effect upon water quality. The State is also familiar
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- with the economic implications of any water quality

control measures. It is, therefore, uniquely quali-

fied to establish practical and enforceable water

quality standards for w1aconaih's interstate waterways
and for the intrastate waters which form a partvof
interstate dnainage.baainn. | |

| The Wisconsin pulp and paper industry has

a long history of active participation in pollution

reduction and control. It established a liaison

committee &t almost the same time that the State

Committee on Water Pollution came into being. The

industry committee has aéted in #n advigory capacity
to the State and has enabled the State to broaden 1ts
efforts. |

In addition, the paper industry has for

- many years Jjoined forces with the State in making
cooperative river surveys. This assistance of

industry engineers, chemists and technicians’ has

made possible State surveys of river flows and curcant
medaurementa, of biological studies and chemical
analyses to a greater extent than would have been
pogsible otherwise, -

In 1939, thirteen Wisconsin mills formed

the Sulfite Pulp Manufacturers Research League, which
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has since expanded 1ts scope to cover all chemical

pulping processes, The League, which is financed

by the paper industry, established and operates a

unique research laboratory. It has done the research

and acoumulated the basic information upon which the

individual mills have developed specific pollution-

abating by-products and processes. The League itself

has also originated or pioneered the rollouing pol-

lution adatement facilities or practices:

kKind

1. Developed the process for producing Tofula
yeast from spent sulfite liquor. The first
such yeast plant in Wisconsin was started by
the League. "

I might add that this 1s the first of its
in the Western Hemisphere. |
2, Daveloped'the theory and procedures that
have made possible the yearly utilization of
millions of gallons or'gpent sulfite liquoi
as roadbinder. | |
3. Pioneered the first successful spent calcium

base sulfite liquor evaporation system in the

country, thus developing the basic information

necessary. to eonstruct today’a'installationa

exploying this abatement proocess.
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L, vorked out with tha'inventor a practical

method of utilizing hydroelectric furbine

installations for the reaeration of rivers,

Tons of oxygen added to Wisconsin atrgama éabh

day of the~or1tica1 summer period are the direct

rebult. ' |

a Curignt vasic studies aimed at pollution

abatement include methods of produation of wood susﬁra;
adheslves, and dispersants. Processes such as raQerae‘
osmosie have attracted national attention resulting
in a contributing FWPCA grant for fcaa;bilzty atudies,
Flectro-dialysis, developed by the Léasue~rar=the
paper industry, has proven adaptable for pollutionl
abatement in the dairy industry.

Most Wisconsin pulp and paper mills belong

- to and finance the efforts of the Xational Cpuncil"

for Stream Improvement, founded in 1943, which has
also pioneered in the treatment of pulp and paper
mill wastes. The specific application of clarifiers,

aerators, activated sludge ponds, spray’diapoan'

systems, aerated and stabilization lagoons to pulp

and paper mill wastes is in moat 1nntan§ea the result -
of recommendations and advice of the National Counsil

Staff of engineers and chemists.
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Information on ﬁollution abatement develop-
ments is aiao exchanged regularly between companies.
FPor this reason, the,millu.of the industry across the
Nation act as a broad testing ground and reservoir
of abatement experience. In the highly competitive
pulp and paper industry of today, polldtian abaiement
1s'one fleld where no competitive barriers exist.

The Institute of Paper Chemiatry in Appleton

' furnishes bioagsay and biological stream surveys \

which are of tremendous importance in the industry's
efforts to minimize and control pollution.

 In the area of biologlcal stream surveys,
in the last ten years alone, the Inatiiute has
studied intensively 7,500 miles of.streama, rivers,
swampg and lakes across the length and breadth of
the Nation. - |

The coat of the foregoing efforts to the

. industry has been high, The Wisconsin Department of

Resource Development's annual summary of capital
expenditureg for paper industry facilities whioh
resulted in or were 1ntended‘to result in reductions
in pollution -- this 1s the old Form B and now Form
WR-8 -~ indicate that 36.6 millién dollars was apent

in the last ten years, and that research costs were
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7.5 million dollars over this period. This 1s only

part of the story, however. Yearly operating costs

of the average effluent treatment installation run

about 15 per cent of the original capital expenditure.

These costs continue as long as a mill 1s in operation.

The opening section of the Federal Water

Pollution Control Act states:
-"..., it is declared to be the policy of Congress
to recognize, preserve, and protect the primary
'résponaibilities and rights of the States in
preventing and controlling water pollution, to
support and aid technical research relating to
the prevention and control of water pollufion,
and to provide Federal technical services and
financial aid to State and interstate agencies
and to municipalities in connection with the
prevention and control of water pollution."”

_, (33 u.S.C.A.8 466)
This statement of policy, which emphasizes

the aeoondafy nature of Federal involvement in the
area of water quality control, is fundamental to

‘the consideration of the questiona here prepented
and to any recommendations,which you as Conferees

ultimately make.
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w1th respect fo interstate waters, the

Pederal Act provides that the States shall

"adopt (A) water quality criteria applicable to
interstate waters-or portions thefeof within such

State, and (B) a plan for the implementation and

'enforoementvof the .: criteria adobted e

Action by the Federal Government  1is

- restricted where effective State programs and standards

of water quélity exist. All of the States present

here as Conferees have in fact‘deveioped and submitted

the requisite standards and programs within the time

required.

Since the development and submission of the

Wisconsin program, members of the Wisconsin paper

- industry have continued to work on pollution-abatement

projects consistent with the Wisconsin program, even

though Federal approval was not received until,last

week.

As evidence of this continuing effort, statements

-by or on behalf of paper companies at the hearing on

the lower Fox River helkoanuary 18, 1968, in Appleton,

Wisconsin, are appended hereto as exhibits.

Mr. Chairman, I would like to have these

added to the minutes at this time.

MR. STEIN: Without objection, these will
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be included as exhibits.

MR, BILLINGS: In viéw of the record of
action by the States in response to the provisions
of the Federal Act, we feel that the timglinesa of
this Conference 18 open to question,

Wisconsin  standards and plans for-en:orcé-
ment were submitted only last June, and were approved
only laét week. Certainly insufficient time has
elapsed to determine the adequacy of Wisconsin's
program for abatement and whether or not any delays
are being encountered. These are two of the three
statutory mandates to this conference. The other,
occurrence of pollution of interatgte waters, might
be a more relevant subject of inquiry after State
standards and enforcement procedures had been in
operation long enough to determine their effect on
present pollutional situations, which are already well
documented.

The House Appropriationa cOmmittée, in a
report dated July,éo,.1967, says:

"As the power to control water quality and
quantity is not only the power to make or break
business and agricqlture.but is a power over the

life of the Nation 1tself, it 1s esgential that
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the Federal water Pollution Control Adminis-
tratibn not only closely coordinate its plans
and activities with all the Federal agencies
involved, but also with each of the Statgg,
local Jurisdictions, and private interests
arfected by the program., The 1mposition of
restrictions and controls without full and
equltable conaideratioh ofAthe essential and
varied interegats involved in water supply,
including priority of use and riparian rights,
could have a most serious adverse effect on
the various segments of the economy dependent
.upon water for their existence."

(90th Congreas 18t Session

H.R. Report #505, Page 80)

This gtatement constitutes a solemn warning
of the dangers of action withbui adequate considera-
tion and undersfanding of the future consequences and
the evaluation of potential complicationé.

It is certainly relevant in considering the

report of the Federal Water Pollution Control Adminis-

. tration of January, 1968, entitled, "Water Pollution

Problems of Lake Michigan and Tributaries"” which

purporta to be the working document for this Conference.
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This report, to thc extent that 1t makes recommenda-

tions of standardz and necessary treatmant, is eartainly

_premature. Further, ia reapectfully gubmit that 1t

constitutes a perfect example of that kind of approach
which the Appropriations Committee, in 1itas statement
warns us to avoid.

4 Nowhere in the FWPCA fdport 15 there an
1ndio§t10‘n that any study of the cost of implementing
1ts recommendations or the benefits to be expected
therefron haa been'made. Neither is there ahy con~
éideration‘or,the economic burden on those who would
bé required to implement them.

We take serious exésptiqp tp tpe recommenda~
tions contained in the Report (pp 65 et seq) and

particularly to genersl recommendations Nos. 4 and 5 .

'and by implication the principle expressed in No. 2.

| These recommendations appear to require an
arbitrary degree of treatmént wh&ther or not the
magnitude of the dischargelia gallona per day'or
millions of gallons per'day, whether the reéeiving'
stream 18 a trickle or a torrent, and wﬁether it is
in the centenr or-a forest or the heart of a city.
Such recommendations attempt to enforce a standard

treatment, even when the stream classification, no
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matter how stringent, 18 being met without 1t. This

is requiring treatment for treatment's sake. It

. would require the spending of subastantial sums of.

money which in many instances would create litfle
or no benefit to anyone,

| The recommendations of the FQPGA for
uniform treatment, regardless of need, will have

the same effect a8 uniform effluent standards. This

would appear, thereforé, to be in direct violation

of the intent of Congress, which in considering the

problem of pollution and pollution abatemsnt,

'reJectedAunitomm effluent standards in favor of

atream classiflcation, as the wisest and most

appropriate avenue to the optimum use of our Nation'a

wé also queetioﬁ the inclusion of the
arbhitrary timetable cilling for plans within aix
months and complgtion within thirty-six, This is
totally unrealistic. Intelligent plans for treatment
must be hased on laboratory and pllot plant studilea.
The adaptability and workability of new principles
must be demonstrated before they can be planned on
a production scale, The FWPCA itself has made

numerous granté calling for studles expected to
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require two years or.more for completion. These
grants include PﬁoJect WPRD 66-01-67; a study and
evaluation of four alternative biological.procedufes
for treating combined municipal and pulp anG paper
mill wastes by the Green,Bay Metropolitan Sewerage
District and four paper mills, and WPRD 12-01-68
with the Pulp Manufacturers Research League for the

evaluation of the treatment of pulp mill wastes by

' peverse osmosis.

The arbitrary timetable approach for all
recommended action in the entire Lake Michigan
basin area if nothing more endangers the development

of sound technical information, discourages thorough

. planning, and encourages careless expenditure of

government and private fuhds. It also ignores the
relative importance of specific problems or projects,
and the very real need for priorities in their planning
and completion.

To the extent that these remarks may have
seemed oritical, I trust that they will be accepted
a8 being constructively criﬁical and wili be helpful
to the Secretary and the Conferees 1in arriving at
recommendations on how best to proceed toward the

attainment of common goals.
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We believe that economic studies and coat-
benefit comparisons are essentlal to an intelligent
attack on water quality problems. Pollution control

is far too serious and costly to be undertaken without

.first making such evaluations,

We bellieve that great opportunities for
progress lie in the development of‘newer,‘more
efficient, and less costly methods of treatment and
wagste disposal, We offer the results of our research
in these areas to all who may benefit, and urge you

to encourage, in every way possible, more aﬁd broader

" research of this nature.

Our criticism of the FWPCA report is not
direeted at those who prepared it, since we do not
know the nature and scope of their assignment. Our
suggestions #re'baagd én the premise that as the
basic working document of this Conference, it contains
serious omissions and makes arbitrary recommendations

without factual support either in terms of need,

econoiiic feasibility, or time required. We urge you

to recommend that these omissions be rectified.
We agree wholeheartedly that there 18 need
for continued active effort to control and abate

pollution and we welcome the growing public awareness
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of the existence and complexity of the problems.

In conclusion, while we will oppose
strenuously the eaiablishment of programs without
regard for actual need, and those that impose
arbitrary criteria, standafds, timetables,'and‘
ragﬁlat;ona, we are prepared to throw the welight
of our industry behind the development of well-
coha;dered and practical pollution control programs.

We will continue to give strong financial
support to research 1n'p011ution control techniques,
We welcome.the asaiatahce and will cooperate ﬁith
Federal, State and local governments in the develop-
ient of new'and‘advanced control methods. As such

methods come into Being, we will oontinue to adapt

“them to our specific problems and bring new installa-

tions into operation. While much has been done, we
agree that more can be done. We urge, however, that
these steps be made wisely, not in haste, and only

after full consideration is given to the consequences.

SUBMITTED IN BEHALF OF:

AMERICAN CAN COMPANY
BADGER PAPER MILLS, INC.
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CHARMIN PAPER PRODUCTS COMPANY
COMBINED PAPER MILLS, INC.
CONSOLIDATED PAPERS, INC.
FOX RIVER PAPER CORPORATION
GILBERT PAPER DIVISION, MEAD CORPORATION
GREEN BAY pAchdma, e, |
KIMBERLY-CLARK CORPORATION
NICOLET PAPER COMPANY
RIVERSIDE PAPER CORPORATION
SCOTT PAPER COMPANY
JCHN STRANGE PAPER COMPANY
THILMANY PULP & PAPER COMPANY

(The exhibits submitted by Mr. Billings

are as follows:)
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CONPERENCE IN THE MATTER OF POLLUTION OF LAKE MICHIGAN

CHICAGO, ILLINOIS - JANUARY 31, 1968

EXHIBIT I

to the

STATEMENT OF WISCONSIN PULP & PAPER COMPANIES
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STATEMENTS BY OR ON BEHALF OF

PULP AND PAPER COMPANIES

PRESENTED AT THE HEARING

ON THE LOWER FOX RIVER

JANUARY 18, 1968

BEFORE THE

WISCONSIN DEPT. OF NATURAL RESOURCES,

DIVISION OF RESOURCE DEVELOPMENT

STATEMENT BY AMERICAN CAN COMPANY
OREEN BAY, WISCONSIN

My name 1s Martti Lundstrom. I am Mill
Manager of American Can Company's mill in Green Bay.
At GreenVBay our company operates a Sulphite and
Groundwood Pu1p Mill, a Paper Mill and related Con-
verting Operations producing sanitary tissues, paper
towels and nabkins. At this operation we employ
approximately 1,200 people with an annual payroll
betueen.$9 and $10 Million. In addition we operate
a Pulp and Paper Mill at Rothschild, Wisconsin and
Paper Mills at Ashland, Wisconsin and Menominee,
Michigan,

Our company has had a long history in

cooperating with State authorities and in the
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implementation of a progressive water pollution
abatement pfogram. As an example, the American Can
Company in 1653 installed spent sulphite liquor
evaporators resulting in an immediate reduction of
about 50 pexr__vent in the amount of BOD discharged
from the sulphite pulping operation. During the
ensuing years there has been a continuing downward

trend in BOD didcharge from this source. In recent

years the capacity of the4evaporators has been

increased by improved instrumentation and controls,

inoreased heating capacity, installation of an |

improved chemical cleaning system and a flash cooler.
-uost recently, improved collection of spent

gsulphite liquor has been realizgd through-a change in

processing this product.

In 1960 the American Can Company put into
operation a settlihg-lagoon system, the primary
purpose of which was to bring fiber losses to a

level below 1 per gent of total mill production.

- Figures given in the Annual Survey Reports received

from the former Committee on Water Pollution (State
of Wisconsin) show that our total fiber losses have
consistently been less than the 1 per tent gbal. As

an example the years 1965, '66 and '67 ahow.0.87per,bent
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0.86 per_ rzent and 0.88 per pent respectively. Figures
taken rrdm;in-plant measurements during the past six
montﬁs indicate the agttling'lagoons afe 90 per tent
plus effective in removing aettléable solids. ‘This
per gent effieclency woqld‘ihdlcate thﬁt the lggoﬁns
;re peitorming as they were.intended.

Also in 1960 we installed our original

spray dryer for processing concentrated spent sulphite

liquor., This capacity for producing spray dried

products was doubled in 1965 by the installation of

_ & second spray dryer.

In June of 1966 a paper machinq was shut
down. One of the principal reasons for diacontinuing
operations on this machine was the~ﬁigh fiber loss
during its normal operation. Economic studies

indicated we could not Judtify'the cost of modernizing

-this machine and 1its stock system in order to signifi-

cantly reduce this fiber loss. The shutdown of this

~machine showed an 1mmed1éte and substantial reduction

in the;amount of Sthleable,solida being sent to the
‘lagooning system.

The foregoing installations have all pro-
vided the means for redd&ing wastes discharged from

our mill. However, we are continuing our studies
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toward further improvement. The remaining signi-
ticant source of BOD discharged from our mill is

the weak and uncollectable spent aulph1t§ liquor.

As part of our program to déal with this material we

have Joined with three other mills in the Green Bay

‘area and with the Green Bay Metropolitan Sewerage

District in a joint industry-municipal project for
treatment of mill effluents which are presently not
amenable to prooeaiing. Pilot plant studies have
indicated that thé‘abint treatment of the effluente
1nvolved looks favorable, If succesaful, there isa
good prospect for construction of & full scale plant
to hahdle these effluents, Wwhen and if such a plant
is put into operation, & further substantial reduction
in the BOD load from our plant can be expected.
American Can COﬁpany will carry its falr share of

the capital and operating coats of such a plant.

1/16/68

BEFORE THE
DEPARTMENT OF NATURAL RESOURCES
DIVISION OF RESOURCE DEVELOPMENT
PUBLIC HEARING, APPLETON, WISCONSIN

JANUARY 18, 1968
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STATRMENT OF
CHARMIN PAPER PRODUCTS COMPANY

. GREEN BAY, WISCONSIN

M. J. AUCHTER, VICE PRESIDENT -~ MANUFACTURING

The Charmin Paper Products Company operates
two mills manufacturing sulphite pulp and sanitary
paper products at two locations within the City of
Green Bay. They are known as the East River Mill
and the Fox River Mill., Our Littlé Rapids Miil,
located at West De Pere on the Pﬁx River, was shut
down on a_permanent basis in October of last year.
iﬁe Little Rapids employees were tranaferred to our
Green:Bay Mills,

Since first teatirying'ror my ccTipany on

pollutional matters in 1948 and 1949, Charmin's

. phyaical plant and capacity has more than doubled.

Empipyment has increased from 815 to 1560. During
this period, over ten million dollars has been spent
in the construction and operation of our pollution

abatement facilities.
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BIOCHEMICAL OXYOEN DEMAND

First, I would like to briefly deacribe

~our efforts and performance to reduce the oxygen
. demand on the Fox River. At the 1949 Hearings,

Charmin committed itself to the canntruotloh of a

treatment plant knowing full well that the then known
methods for treating spent sulphite liquor were only
in an experimental stage. We constructed A Ybaat‘
Plant to.utilizé the wood sugars in the liquor pro-
ducing feed and food yeast. This plant cost over
three mlllion,dollara and eventually attained bollu-

tion abatement levels approximating 45 per cent to

- 50 per cent biochemical oxygen demand reduction.

After opérating more than twelve years, the Yeast
Plant was shut down early in 1967. Paper mill
expangions begun in the early 196033.had to be
supported with increased pulp capacity. - It was not
practical to process the added spent liquor in the
Yeast Plant. We proposed and obtained State approval
to éonstruct an evaporata.and Surn plant. This plant
began operations in 1963. ‘Iﬁitially, it was oper#ted
in conjunction with the Yeast Plant. Later, with
improved techniques, we obtained better biochemical

oxygen demand removal by eliminating the Yeast Plant
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from the process.

Our spent liquor collection facilities
initially installed 1n conjunction with the Yeast
Plant have been modified to handle the 1hcreaaédl
ligquor fl'ow. Blochemical oxygen demand removal in
any treatment system is proportional to efficiency
of spent liquor collection., Our ocollection facilities
compare favorably with the best in ﬁhe industry. The
l;quor collection and,treatmenf facilifiea along with
other improvements in Pulp Mill operations, have
reducéd total biocheﬁioal oxygen demand by 70 per cent.
This compares with the 34 per cent réduction reported
in 1957 and the 66 per cent reduction achieved in .
1965,

Further improvements are dependent upon

completion of several construction proJjects now

underway and development of treatment methods capable

of handling condensate from the evaporators and
dilute wash waters from the Pulp g;ll.

Charmin has long felt that b;élogical '
processes will atfain the highest l§ve1 o: treatment
efficiency of dilute wastes. We first initiated |

research on.thin concept by Jointly treating‘yeaat

plant effluent combined with domestic wastes in 1958.
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The work waa done at our expense in.co-operation
with the Green Bay Metropolitan Sewerage District

on pilot plant trickling filters. This effort was
discontinued in 1961 because it proved only partially
succeasful. Reports of this investigation were
submitted to the State Committee on Water Pollution
at.that time. A new approach, again at Charmin
expense, was begun in late 1964 utilizihg the more
modern activated pludge process on condensate and

dilute wash waters 1n_comb1nation.with domegtic wastes.

- The domestic wastes provide the dilution and the

anutriehta in the form of phosphorous and nitrogen

necessary for successful treatment. The laboratory
and pilot plant resuita were aurfiéiently promising
to 1ntgreat the three other pulp and paper mills in.
the dreen Bﬁy area, Togethei with the Green Bay

Metropolitan Sewerage District, the four mills are

~ carrying out a co-operative research program financed

in part with a Pederal Qovernmsnt Demonstration and
Research Grant. After the technical and engineering
aspects of the joint treatment approach have been
worked out, further hurdles must be overcome before
this effort caﬁ be consummated. However, there 1s

prospect for the oconstruction of a super plént designed |
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to treat a combined effluent load, industrial and
domehtic,‘in the Green Bay area. We estimate that
such a piant will help us attain up to 85 per cent
reduction of our: total pollutional load. This is
eduivalent to secondary treatmént and the highesat
practical degree attalnable with present day tech-

nology.

SUSPENDED SOLIDS

By collecting excess process water at the
East River Mill and. pumping it through a pipeline in
our tunnel to the Fox River Mill, we have eliminated
the discharge of all wastes--biochemical oxygen
demand and suspended solids-~-from the East River.
Since 1964, all of our mill effluents from the East
River Mill and the Fox River Mill pasa thﬁough a
single effluent meésuring_station at the ﬁox River
Mill, This station is equipped with modern sampling
and analysis equipment.

With our system of fiber and water conser-
vation in papermaking operations, our augpeﬁged solids
loas from papermaking have'for many years been well

below the State Committee on wWater Pollution Standard
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of one pound'per‘thouéand gallons and 1 per cent of
production. Our records indicate our papermaking
losses are consistently around 1/2 of 1 per cent.
In September 1965, we started up a flotation-

centrifugation-incineration system to dispose of fines

from the Pulp Mill, As is usual with new installations,

we experienced some operation difficulties in each of
the threc distinct sectlons of the system. Flotation
and incineration appear now to be under control. We
continue to have some problems with centrifugation.
Early in November 1967, we initiated a néy
program to invest an additional $920,000 in pollution
abatement facilities at our Green Bay Mills. Thisas
new program scheduled to be completed by May 1, 1968
will allow us to reach 75 per cent_biochemidal oxygen
demand reduction. \The program-consiéta of s
. » o More settling tanks, a second centrifuge, -
additional flotation and screening equipment |
all directed to reducing the fiber confent of
waa;e water,
« « o 8dditional equipment to recover and treat
more spent sulphite liquor froﬁ pulp making, and
. . . & number of amgll but important process |

changes at the East and Fox River Mills, such as
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better collection of overflows,.new instru-
mentation, piping changes abd reduced water
Auaagé.
A separate appropriation for approximately

$260,000, 1a being formulated and will be approved

'in the next few months. These funds will be spent

on further reducing papef machine losses and in-plant
whter conaervétion measures.,
When these programs are completed late in

1968 or early 1969, suapended solids losses from our

~ pulp and paper mill operations are expected to be

somewhat less than 3/4 of 1 per cent of production.
SUMMARY

In summary, we belleve the record confirms
that Charmin has consistently and progressively
carried out 1ts 1949 commitments. Further, by uid-
1968, we will have achieved a 75 per cent biochemical
oxygen demand reﬁpval. Our goal in 1972-1973 will
be 85 per cent or 170,000# of blochemical oxygen
demand removal per day which 18 equivalent to
secondary or complete treatment. This will result

in effluent discharge of 30,000 to 35,000 pounds of
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biochemical oxygen demand per day. Suqh a degree
of treatment, if uniformly attained by all parties
concerned, willl result in a substantial up-grading
of the Fox River and Green Bay to a level meeting
the water quality standards proposed by the State

of Wisconsin,

January 30, 1968

Mr. Ffeeman Holmer

Director, Wisconsin Department
of Resourcesbnevelopment

1l West Wilason Street

Madison, Wisconsin 53702

Dear Mr. Freeman:

Combined Paper Mills, Inc. wishes to file
this written statement in responae to your hotice on
investigation and hearing and a report on an investi-
gation of the pollution in the lower Fox}Rivef and
Green Bay made during the period 1966-67 dated

January 4, 1968. Our company doeg not take issue

on Page 5 of the above report. We wish to indicate

our interest and intend to cooperate with the
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Department in all matters pertaining to stream

pollution.

Our company is an old mill, Just under 80
years old, and haé had all the problems associated
with improving water pollution conditions in an old
mill. Since the first orders issued in 1949, we
installed four additional savealls and in 1955
1nat§11ed a pr;mary clarifier. After working with
various manufacturers bf sludge thickening equipment,

we rinallﬁ.installed an Eimco Rotobelt Sludge Filter

in 1959, the firet application of this type of equip-

ment of deink sludge thickening in the industry.

The total cost of the equiphent at this time was just

under $300,000.00. |
Further studlies were then instituted for .

tréatment of the deinking waste water to provide

' gsecondary treatment for the total mill effluent.

Because of the problema aésociated with the treatment
of deinked effluent, this study required two complete
summers and part of a third. The primary brbblem
associated with this study was the eféessive foaming
conditions resulting from the use of a relatively
high useage of synthetic detergent. Prom the data

obtained, the Chester Consulting Engineers
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of Pittsburg, Pennsylvania, were retained tovatudy
the data and make recommendations as to the scope

of the facilities necessary to successfully treat

Because of the very large size equipment
necessary to handle this type of effluent and since
the State of Wilaconsin passed a law limiting the use
of certain typea'of detergent, our company decided
to cease the deinking operation and substitute this

with a revolutionary new process for producing a

refin;ng of aspen wood chips after a treatment with
a weak chemical solution at relativeiy low temperatures.
The process was chogen because 1t was based on the
use of wood readily availablé in Wisconsin and also
gives a very high yield, 'As a result, the company
ceased déinking operations by August, 1966, and
replaced this with the cheml-mechanical pulping
operation on a small cohmercial basis, Initial work
-on studying the characteristics of these wastes was |
gtartedAto determine what process would pfovide the
best treatment. We now know that the volume of
effluent is considerably less on a per ton basis than

it was for the deinking process and that the suspended
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solids are.also less than what they were for the

@einking process. This summer-we expect a full sized

"plant in operation and will continue our study to

. determine the process to use to treat the effluent.

The company 18 1natalling two additional
hydro electric generators at the present time which
will have provisions for air ventling the same as

provided'for at three of our present turbines which

:are used to aerate the water passing through the

turbines durlng the critical river flow perliods when
approximately 3/4 of a ton of oxygen per day is added

to the water.

Very truly yours,
COMBINEb PAPER MILLS, INC.
R. A. VOGT
RAV: Jmb

STATEMENT OF CONSOLIDATED PAPERS, INC.
PUBLIC HEARING ON FOX RIVER POLLUTION
APPLETON, WISCONSIN

January 18, 1968

I am G.K. Dickerman, Technical Asaistant
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To The President, Consolidated Papers, Inc., with

" headqQuarters in Wisconsin Rapids. Consolidated owns

and operates a bleached sulfite pulp mill situated
on the Fox River in the heart of the City of Appleton.
This plant 1s capab;e of producing 150 tons of pulp
a day‘and employs 264 men, has an annual payroll of
$1,900,000, and paid $90,000 in property taxes in 19660-
The very substantial pollution abatement
program which has bgen carried out at our Appleton
mill strongly supports thé writtén statement of
corporate policy which says in part, "As good'
corporate‘oitizens, we continue to accept our
responaibllity to preserve_and protect natural
resourcea'dnd'environment in the areas 1h which we
operate.” In keeping with this policy, we do want
to see the water quality of the Lower Fox River
brought up to the atandards for industrial and_
cooling water, as well as partial body contact and
public ‘water éupplies, wﬁioh classification has been
proposed between Appleton and Green Bay. We would
iakeAisaue, however, with those Qho suggesﬁ that
this section of river be classified primarily for
fish and aquatic life, since this nul;ifieé the basic

"multiple use” concept,
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I would like to tell you something of what
we have;done to improve the water quality of the Fox
River below our Appleton Division, commonly known as
the Interlake mill, Following the public hearings
held in Green Bay in December 1948 and 1949, we

submitted plans for an abatement program as directed

"in Order 2-49JA-5. The plan as approved by the State

Committee on Water Pollutlion called for the installa-

tion of an evapofatdr and chilitiea for burnihg the
concentrated spent sulfite liquor in a furnace
especially modiriéd for this purpose. There was no
degign or engineéring;experiehceAto draﬁ on in this
countr& for this unique evaporator; thgrefore, we
had to go to Sweden to obtain a design suitable to
our special requirementa. We estimated our pollution
load would be reduced by 40 per cent.

This pioneering installation was completed
and atarted'up on January 12, 1953. The cost of
the evaporator with assoclated equipment came to
$673,000. Although the economics were unfavorable,

the abatement efficlency exceededjexpectations and

the BOD discharge was reduced from 45 tons a day as

shown in the 1949 survey to less than 20 tons, or

slightly more than 50 per cent.
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In April. 1957, there was another Fox River
hearing, this time in Appleton. it wae followed by
Order 3-57J-27 dated October 10, 1957, requesting -
that we submit.plans for further reduction. This time
it was stated that our reduction should be on the
order of 70 per cent to 75 per cent of the base load-
ing. Studies wh;ch had been carried out by the mill
technical staff with the assistance of the Institute
of Papér.Chemistry resulted in the design of improved
collection facilitlea. The plans were approfed and
the facilitiea were put into operation in the spring
of 1961, We 8soon realized that additional evaporation

capacity would be needed to take care of the 1mproved

, cpllection. we 1nntalled an additional evaporator

at a cost of $220,000., It was started up on October

12, 1962,

Since then we have installed a third

evapqratop, and although there has been no ofricial

'determination, wé estimated that we have now reduced

the daily BOD diachargé to approximately 12 tons.

‘Theee later gains are of less apeotadular amounts

than the gains of 15 years ago, because the better a

mill's performance becomes, the harder it is to take

off another increment of pollution.
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This recent addition to our evaporating.

'capacity allows us to collect 75 per cent of the

'spent liquor dissolved solids with an estimated 70

per cent reduction in BOD loading. This met the

obJjective of the State Board of Health and the

I Committee on Water Pollution as expressed in the

series of orders numbered 3-57J i1ssued October 10,
1957, from which I quote: "It appears that a minimum
overall reduction of 70 per cent to 75 per cent from
raw waste load is needed to gain improved conditions
in the receiving water." End of quote.

I want to emphasize thﬁt this program would
not have been possible based on the original éoncept
of burning all the concentrated liquor. We could not
have supported the cost and, furtherﬁofe, we wére
unable to find a satisfaqtory solution to the problem
of fly ash whiéh was critical due to the mill's
céntral city location. PFortunately, an intensive
program of research and sales effort led to the
development of a by-product market which has been
consuming all of the spent liquor we can ¢ollect and
convert to dry or concentrated form., Our total
expenditure at this plgnt for pollution abatement

facilities, including the third evaporator addition
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installed in 1967, now amounts to over $2,250,000.
It 1s interesting to compare this figure with our
total investment for the remainder of the mill of
$5-1/2 million,

Only by making heavy expenditures in
developing our own technology where'nobe existed,
were we able to meet the objective of 40 per cent

reduction in compliance with Order 2-h9JA-5 i1ssued

additional heavy cost enabled us to meet the escalate&
objective of 70 per cent to 75 per cent reduction
from the raw waste load. Our progress, while sub-
stantial, has been difficult because Interlake's

ma jor facilities essential to the production of pulp
are old and obsolete, Nevertheless, our mill has
managéd to continue in operation through a time when
other mills using the same phlping process have been
cloaing'one By one at an accelerating rate. We know
only too well that the cost of pollution abatemeﬁt
facilit;ea has been an important factor in each closing.
In some instances the sulfite mills aré repléced with
facilities for producing kraft pulp, but such a ﬁove
is not feasible in our Appleton location. We must

conclude that 1t would not be good business Judgment
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to plan additional major capital expenditures to

meet further escalated targets in the reduction of

BOD loadings at the Interlake mill,

We recognize further reduction in BOD
loadings may be necéseary to reach the water quality
standardéApropoaed for the industrial énd cooliﬁg
water classification. Further reduction by our
Appletbn mill must come through treatment of the
véry dilute wastes and at the moment this éreaenta
an”unaolved problem., Presently, we are conducting
pilot studies in our mill'on the reversé osmosis
or industrial kidney process which 18 under deQelop- '
ment by the Pulp-Manuracturera' Research Léague.
This will be followed by a large-acalé demonstration

of a commercial-size unit to be buillt with funds

aupporﬁéd in part by the Pederal Water Pollution

Control Administration under a research and demonstra-

-tion grant made to the Research lLeague. The process

appears too costly for general application, but we
hope it may prove practical for the concentration
of certain waste§ 8o as to make more intensive use
of our existing facilities. |

It has also been'suggeated that reductions

in BOD can be accomplished through the formation of
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a metropolitan water treatment district with

facilities for Joint aecondary treatment. We belleve

that this should be glven careful study by a élanning'.
agency qualified tp do the job., Secondary trgatmant
or 1t8'equIValeﬁt on all industrial wastes on the
Lower Fox may be necessary but it appeérs thoroughly
impractical, both technologically and economically,

on an individual basis. We submit that any further

effort should be difected toward a facllity designed

for Joint treatment of municipal and industrial waste.

Furthermore, we suggest that any such project
sgudy be expanded to include an overall study of the
hydrélbgy and water quality of the entire Lower Fox.
wé nmust have a sufficlently accurate analysis of the
whole situation to assure sound forward planning of
capital needs. Computer technology now makes such’
analysis feasible through éimulation models of
hydrology and watef quality.‘.wé believe Buch a

study 1s essential to meet the long-range objectives

--propoeed by the Department of Natural Resources.

In summary, we are proud of what we have
done at Consolidated's Interlake mill., We have
consistently met the targets set for BOD reduction.

We have gone ahead with substantial installations on
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our own 1n1tiat1ve gseveral times when we were

already in full compliance with the orders of the

'Difiaion of Reaource Development or 1ts predecessor

agency.
STATEMENT OF GREEN BAY PACKAGING; INC,
TO THE DEPARTMENT OF NATURAL RESOURCES,

DIVISION OF RESOURCE DEVELOPMENT

;Green Bay Packaging, inc. operates a
neutral sulfite gemichemical pulp and paperbodrd mill
in the City of Green Bay, withdrawing water for pro-
cessing from the Fox River and discharging the waterj_'
after use. This mill operation 18 presently under

Order 3-57J38AA 1ssued by the Committee on Water

‘Pollution July 27, 1965 to reduce the quantity of

5 day Blochemical Oxygen Demand by 75 per cent tb

‘22,682.pounds per day.

At the time that the Committee first issued
an order to the Company in 1957, no technically
feasible method of accomplishing this goal was known
which would permif the mill to dontinue its operation.

Green Bay Packaging consequently was compelled to

seek time extensions to investigate devéloping
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Tedhnology. Meanwhile our CGmpany.gppported.
laboratory development ﬁorkfon what appgared'to be
the most¢ promiging process to accomplish our particu-
lar needs. We then probosedlto the Comﬁittee a plan

for expanded pilot plant work, which provided for

fthe design and obnatruotion of the first pilot scale

proJeot-pf the Atomized Suspension Technique as

applied to pulping iiquor combustion, After approval

" by the State, we conatructed and operated this pilot

plant. This experience dramatically demonstrated a
risk that our industry has repeatedly faced at gﬁeat
expense, namely that laboratory success does not
neoeﬁsarily mean practical large scale succeas. Our
pilot plant encountered massive corrosion difficulties
thét were 1lmpossible to ovérqome. We wére compelled
to»scrép]the entire plant aa.well as thelimmediate
possibility of meeting the Committee order by use
of this method. |

| Following'this.experience, Green Bay Packag-
ing continued its program or.evaluating, in detail,
every pioéesa that appeared to.éfrer an answer to
the problem. We also became the first semichemical
p&lp producer to Join the Pulp Manufacturers Researsh

League to review the potential applications of their

2944
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work to-Our needs.
The League at that time was considering
the installation of a commeroial-acale'Electrodialyais
pilot plant and this seemed abplicable to our par-

ticular problem. We assigned a chemical engineer

‘to work full time on this project withvthe League

technical staff at their laboratories in Appieton.
Results eventually forced the conclusion that Electro-
dialyslis, at this stage of developnment could not be
fitted to our process conditions. |

Our technical staff continued its evaluation

of other developing methods. In 1963 application

| of the fluid bed combustion process to neutral aulfitg

aemiohemicallpulping liquoré had been reported. ‘We
undertook pilot plant work to learn in detail the
effects the use of this process would have to reduce
BOD and how it could be techniéaliy adapted to the
procesﬁ requirements of our mill. Analysis of thg
pilot plant results indicated that/ fluid=-bed com-
bustion could do the Jjob, and with the,étate's
approval Greén Bay Packaging in 1965 contracted

for the design and construction of its present fluid--
bed combustion plant. This plant was started up in

July of 1966 and as 1s often the case with a new
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process, encountered a serles of proceas‘deaign
problems. We established reliable process control
during the second quarter of 1967. Operational

experience as well as equipment and process improve- -

‘ments are continuing to improve stability,

To keep close watch on how ﬁqll the ﬁew
plant can do 1ts. Job, we expanded our effluent
sampling program during 1967. We first increased
aémpiing to a weekly.72 hour composite sample. 'Then\
last December, we again expanded the sampling to
composite 10 samples each hoqr 24 hours per day, 5

days per week, The data obtained in 1967 1s sum-

'marized in the attached table and reflects the

effect of the fluld-bed combuatioh plant. Thg plant
eliminated the discharge of more than twenty three
million pounds of pulping liquor sollids representing
approximately six million pounde~of BOD during the
year. |

The present plant 1s the f1r3t4o£'1ta
design, and as Buéh, required months of process
analysis and modification work. Variability of BOD
results reflect the many interruptions required for
process adjustmenta or equipment hodifications that

could not be made without temporary shutdowns. This
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phase of deve}opment 1s nearing completion, and we
expect to eliminate the need for such downtime,
except for unexpected mechanical breakdown. A8 the

fluid-bed installation achieves thlis condition, we

are confident that the improved plant reliabllity,

| expanded liquor and product storage, and further

experience, will enable us to meet the ordered
value consiatently during 1968.

'Thia progress in eliminating the effects
of céllectiple liquors has been substantial and very
expensaive. Difficult as it has been, it represents
the most simply eolved part of the total effluent
problem because we have dealt with relgt;vely con-
centrated BOD contributing materlals. ?? hbpe to
achieve further significant reductiong in the

effluent BOD. At this time however, no practical

-méthod is knownAto us by which we can separate the

undesirable organics from the tremendous volumes of

recycled process water in which they are dissolved.

Means to accomplish this separation are-being studied’
in the League laboratories and Green Bay Packaging

is a p;rticipant in the Leagﬁe's large scale Reverse
Osmosis project to demonétrate the practicality of

such studies. Another poasibiiity now in the
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preliminary stage of invéstigation is to send these
dilute waters to a blo-oxidation plant capable of
processing such weak wastes along with municipal
sewage. (reen Bay Packaging 18 actively participating.
along with other major pulp and paper mills, the Green
Bay Metropolitan Sewage District, ahd fhe Pederal
Water Pollution Control Administration to demonstrate
the technical and economic feasidbility of this approach,
These are long term development‘prcjeeta however, and
the'reliablé data needed, assuming a successful com-
Pletion of either or both projectalis not expected
until 1970 or 1971.

| These methods to remove additional BOD
already show evidence that they will be more costly

to remove each poundAof BOD than thg methodé we have
uged to date.. whether such costs are supportable is

a question that will not be resolved until these
projects or others like them are fully investigated.
Planning, when it can be based on factual information
will require 1ogica1 and élearly defined goals. The

substantial increase in cost to achieve each new

improvement will simply not permit errors in decisionas,
Iarge capital expenditures and major increases in

operating costs that produce no marketable product
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will not allow a company to continue to provide
employment and strength to its éommunity.

Green Bay Packaging, Inc. has demonstrated
a substantial effort. We have achieved significant
resulte in the elimination of pollutional effects of
our collectible pulping liquors. We will continue
such efforta in attackiﬁg'the as yet unanswered
problems of dilute wastese, We remiﬁd the Division
of Resource Deve;opment that this area of the problem
will yield only . to new methods. It will take deter-
mination, time and expense to identify, dévelop and
put such new methods to commercial use.

5 Green Bay Packaging will actively continue
its present program and its forwﬁrd progress in
accord with both the letter and the spirit of the
State's stream protection progran.

Respectfully submitted,
William R. Nelson

Director, Research & Development

Green Bay Packaging, Inc.

1/18/68




STREAM

GREEN BAY PACKAGING, INC.

IMPROVEMENT DEVELOPMENT REPORT - 1967

Pulp Fluo:- | #F.S.| #/Mo.BLS | #BLS Average | Effluent Average® | #/M Gals.

Mill Selids | Oper.| Tec Fluo Burned #/BOD%Z’#Hrs. Average | Reduction| Filterable
Month| Op.Days| Op.Days| Time | Sclids ’ Produced #BOD/24Hrs.| BOD Solids’
LJAN | 30 | 15.0 60 2,469,411 | 43 79,200 25,926 67 1.35
FEB | 28 15.0 54 2,095,787 | 51 78,700 29,010 63 1.84
MAR | 30 13.0 43 3,202,136 | 50 81,900 42,879'. 4 2.26
APR | 30 15.0 50 3,129,875 | 49 87,300 39,830 54 2.68
MAY 30 '25.0 83 2,597,726 | 83 78,700 28,449 64 2.20
JUNE | 30 29.0 97 2,682,086.| 96 76,000 18,031 76 0.94
JULY | 25 19.0 76 2,040,553 | 61 75,550 25,561 65 1.13
avc | 28 25.0 | 89 | 2,626,199 | 60 78,700 25,767 67 1.61
SEPT | 27 19.0 71 2,561,093 86'_ 78,250 42,574 46 2.41
ocT | 31 26.7 86 3,090,125 | 85 182,500 27,600 66 0.95
Nov | 30 20.55 | 69 | 2,832,582 | 63 85,000 31,072 64 1.82
DEC | 26.8 20.30 | 76 2,962,400 | 9 80,300 27,120 66 1.48

L

0s6e.
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STATEMENT
by'
ROBERT F. BALCH
Hearing in Appleton, Wisconsin
Staté Diviéion of Resource Deve;opment

January 18, 1968

My name is Robert F. Balch, I am a

Research Associate and Group Leader of the Aquatic

Biology Group at The Iﬁstitute_ot Paper Chemistry,
Appleton, a-graduate school_and research center.

I have a Eachelor Degree and Master of
Science Degree from Michigan State University in
Aquatic Biology, and have-béen employed ae an Aquatic
Bioiogist by the Institute for 17 years.

1 have been engaged in biological water
qualify studies in the Loﬁer Fox River and Green Bay
since 1955. It 18 noteworthy that the 1955 Fox River=~
Green Bay biological wéter quality atudy, which'rormsl
in large part, the baseline with which recent sﬁudies:
are compared, was a Joint effort with Kenneth N,
Mackenthun, then state public health biologist, and

myself.
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I have personally conducted, or supervised,

8ix biologlical water quality studies of the Lower PFox

‘River and Green Bay. These have been made at

regular intervals between 1955 and 1967 on behalf of
a group of Fox River Valley pulp and paper companies.

My immediate reason for appaéring at this
hearing is to provide additional data that mayAbe
helpful to aquatic ﬁiologiats from the State Division
of Resource Development ;n review of their conclusions
drawn in the blological portion of their water quality
study dated January 4, 1968'and entitled, “Report on
an Investigation of the Pollution in the Lower Fox
River and Green Bay made during 1966 and 1967",

This group of Fox Valley pulp and paper
mills has authorized the Institute of Paper Chemiatry
to make the data available to State personnel for
their use and I‘diecussed the data with the State
biologist thls last Tuesday. |

On Page 14 of the State Report the condition
of the biological complex existing in that portion
of the river in the vicinity of Appleton Palisades-
Appleton Yacht Club is deacribed as oontaining "no
clean wﬁter organisms.! On Page 17 and 47 of the

above mentioned report, the author interprets this
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condition to 1ndicatera deterioration of water qQuality

in this section of the river since intolerant or

sensitive ("clean water") animals were present in

‘this area in 1955 and not apparently, in 1966,

The data reported by the State biologists
support their conclusion. However{ aince the 1955
study, my studies of 1957, 1959; 1961, 1964, and
1967 have all shown the presence of a significant
number of several different kinds of intolerant or
éenaitive organlasms to ﬁe present in the Appleton
Paliaades-ﬂppleton Yacht Club poﬁtion of the Lower
Fox Rilver. |

Further, the Division of Resource Develop-
ment rqport states that a total of 67 bottom samples
distributed over 23 Fox River_Stafiona were the
basis for thelr 1966 biological study of the Pox River.
The Institute's 1967 stﬁdy included a total of 302
samples from 43 Lower Fox River stations including
27 samples which were from the Appleton Palisades-
Appleton Yacht Club area alone. In addition, five
other studies, all indicating the presence of an
intolerant or sensitive animal population in this
area, have been made.

It is evident from an inspection of
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available data that these sensitive organisms were
present on the bottom of the river during six studies
including those made in 1964 and 1967. It is probable
that additional.samples collected by the State
biologist would have established thelir presence there
15 1966, | |

. There 18 no question that the'density and.
diveraity of'thia intolerant or sensitive bottom-
'dwelling invertebrate animal population in thé '
Appleton Palisadea-Apﬁieton Yacht Club portion of
the river are reduéed as éompared to that population
present upstfeam from municipal and industrial dis-
charges, in‘areas of cpmpafable hydrology, in the
Neenah and Menasha channels. There also can be no
question that an establighed resident population of
1ntolerahtvorganisma also has been present in the
Appleton Palisades-Appleton Yacht Club portion of
the Lower Fox River on at least six different occaaion§
between 1955 andA1967,

In addition to the differences between the

1066-1967 State report and my reports, hoted for
that section of the Fox River immediately upstream

from Appleton, there are some differences regarding

" the State's finding pertaining to that section of
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the Lower Fox River between the College Avepue Bridsé
aﬁd.the Kimberly Dam, downstream from the City of
Appleton, | |

On Pages 14 and 15 of the State Report,
conditions of the bilological complex in this area
are reported. A comparison of their 1966 data with
mine for 1967 1ﬁdieatea a difference in the water
quality between these two reports. The additional
data presented here indicate that the water quality
of_that gection of the river.between College Avenue
Bridge and the Kimberly Dam has not deteriorated
as deséribéd in the State Report.

Appended to this statement 1is & summary

of the data that we have assembled in our most recent

survey, along with a 1ist of the companies.that have

underwritten the costs of this work.
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Biological Study of the Fox River and Green Bay

Project 1861

List of Sponsoring Companies

American Can Company
Bergstrom Paper Company -

The -Charmin'P'aper Products Co.

- (The Procter & Gamble Company)

Combined Paper Mills, Inc.
Consolidated Papers, Inc,

Fox River Paper Corporation

. = Gilbert Paper Company

Green Bay Packaging Inc.
Kimberly-Clark Corporation B
Nicolet Paper -Company' '
Rivérs‘ide Paperl Corporation

t

John Strange Paper Co.

Thilmany Pulp & Paper Comp'a'ny-

Neenah, Wisconsin

Neenah, Wisconsin

Green Bay, Wisconsin -

Cincinnati, Ohio

Combined Locks, Wisconsin

' Wisconsin Rapids, Wisconsin
-Appletbn, Wisconsin

Menasha, Wisconsin

Green Bay, Wisconsin’

- Neenah, Wisconsin

West DePere, Wisconsin '
Appleton, Wisconsin

Menasha,/ Wisconsin

- Kaukaunia, Wisconsin



LOWER FOX RIVER STUDIES ~ 1967
A Bummary of Data Pertaining to. the Macroscopic Bottom-Dwelling Iuvertebrate Fauns
o ' ’ Average Mambder '

of Organisas
_Mumber of geners per aggc_l%ot;_
lory . ery % Iutol-
Station B8tation - Intol= Tole Tol- Intol- Tol- Tol- erant
Mumber Mileage Btation Desoription erant erant erant erent erant erant Osners
A 40-41,5 Vicinity of Neenah, Menasha C . :
channels in Lake Wiansbago 1 9 0 5 851 26 S
1 »¥.35 Neensh channel — vicinity Neeash . ' - P - .,
light 9 9 - - - a7
2 38,5 . Monasha channel upstress from ‘ .
drawbridge . SRR § 7 . & L 28
3 37.9  Little Lake Butte des Morts — . e - .
) downstreem from Neenah channel - 8 n .9 - - - 29
S\ 37.6  Little Leke Butte des Morts - S e e s
o extreme south end .9 1 3 - - - (]
5B 37.3 Little Lake Butte des Morts — a - -
’ power transmission tovers 3 [ s - a0 - X
5¢ - 37.0  Little Lake Butte des Morts ~
midwvay between K.C. Lakeview . v b ® ®
and C.&N.W. rail trestle 2 i) 5 - 9 28 20
5D 36.9  Little Leke Butte des Morts —. > b b
, vicinity C.&N.W, rail trestls - 1 B TR ) 0 "3 2+ 1
58 ‘36,6  Little Lake Butte des Morts — :
,midleke 19 18 0° . . U
5P 36.2. Little Lake Butte des Morts —
midway between C.&N.W. rail b b » ’ ,
trestle & Stroebe's Island’ 0 3 2 0 9 9 (4]
6 35.5  Little Lake Butte Hes Morts — - ) ' : : : .
south end of Stroebe's Island 0 [ 3 ‘5 0 68 19 o
6 35.2 Little Lake Butte des Morts —
pover tranomiesion lines — : '
] Stroebe's Island 0 2 y o0 A ] 0
68 35.0  Little Lake Butte des Morts - S ‘
.Btroebe's Island —north e!d O 3 T o . 9 & 0.
1 3.5  Little Lake Butte des Morts to » > y '
Fox River transition zone 1 10 7 L] 5 1% L]

%% quantitative samples.
Combined qualitative and quantitative dats.
Sample dater questionable. ’
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. Classificaticn

Semipolluted

- Balanced

Balanced
Unbalanced
‘Bemipolluted

East ehore =
unbalanced, Center-
of lake & west shore
= semipolluted

VWost shore -
polluted, East
shore & midlake —~

_ semipolluted

. West shore &

midlake - polluted
East shore — ’
semipolluted

Bemipolluted

Polluted

Bemipolluted

Senipolluted
Semipolluted

Oray board house
vicinity - semi-
polluted, downstreen '
gray board house -
somipolluted -



' LOWER FOX RIVER STUDIES — 1967
A Summary of Data Pertaining to the Macroscopic Bottom_-hvel]ing Iovertebrate Fauna

Average .Ntmber

: of Organisms
Number of Genera  per Square Foot % .
] Very Very Intol-
Station Station U Intol- Tol-  Tol- Intol- Tol- Tol- erant
Nuber Mileage Station Description erant eraat erant erant erant erant (Geners Strean Classification
"8  32.8 Appleton — Palisades to Lutz Park 10 17 n A2 2 »2 26 Unbalanced
9 '30.5  Appleton — College Avenue Bridge — 5 15 g 2 & o 13 Unbah;:jed (r?.ght 'bank))
: : - ] . . Semipolluted (left baak
10 30.0  )/2-Mile downstream — College Avenue ) . a a
" Bridge o . 1n 9 - - - o Semipolluted (left bank)
u 28.5 Vicinity of the Appleton Sewage b > b . . :
. Treatment Plant 0o 14 9 0 k22 26 (1] Left bank & midstream — semipolluted
Right bank {100-yd. downstream from
. sevage outfall) — semipolluted
13 . 27.8  Sunset Point — Kizberly 1 b1 2 2L 0 3 " Semipolluted
Ty 27.3  Kizberly Den — imediately upstrean ®  10®° 1n® o 228 206 0 Semipolluted
16 26.4  Vicinity Riverside Sanitarium, shortly -. . .
. downstream from Combined Locks -0 .10 - 8 - - - o Right bank = polluted
: ' - Left bank — semipolluted
164 25.0 Midvay between Riverside Sanitarium - e s e Semipolluted (left baak)
) apd Riverside Park — Kaukauna o] T 1n - - - - (4] -Polluted (right bank)
17 2.3  Riverside Tark — Kaukauna o & 9 o & 3 0  Folluted
18 23.2  l.5-Miles downstream ~ Kaukauna o 3 2 0 220 20 o Polluted -
19 22.5 Midway betveen Kaukauna & Rapide b b » : ) .
Croche ' 0 28 3 0 1 3 o Polluted
20 20.0  Immediately upstream — Rapide Croche » N » ' ' ‘
Dan : _ 0 5 & o 17 5 0 Polluted
21 18.5 Midvay between Rapide Croche & . S ' . .
Wrightstowm o 7 6 * - o o Folluted
2 16.0 1 Mile downstream — Wrightstown o 5 5 . R S, 0 Folluted
22A © .12  Midway between Wrightstown & _
Little Rapids o 2 1. o 1Y 9 () : Folluted

%30 quantitative samples.
PCoabined qualitative and quantitative data.

8562
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LOWER FOX RIVER STUDIES — 1967
A Summary of Data Pertaining to the Macroscopic Bottam-Dwelling Invertebrate Fauna

" Average Number

of Organiesms
No. of Genere _per 8quare Foot
Very Very % Intol- :
Btation Btation Intol- Tol- Tol- Intol- Tol- Tol- erant Btrean
No. Mileage ‘Station Description erant erent erant erant ersnt erent (Gensrs Classification
23 12.1 Imediately upstreem — Little o 2 3 0 7 7 o Polluted
Rapids Deam
24 . 11,9 Shortly downstreem ~ Little Rapids 1° 5 6 a® .. .8 8 Polluted
Dam . .
2ha 11.5 Opposite Hickory Grove.Sanitarium o 1) "5 ] 25 59 [} Polluted
24 10.7 Midvay between Little Rapids and 0 3 3 -8 -2 e 0 Polluted
Hickory Grove Sanitarium ]
ahe 9.7 2.3 Miles downstream from Little o 2 2 0 9 25 0 Polluted
Rapids Dem . .
2p 9.2 Junction of Lost Dauphin Rosd A o 1 3 ] L3 26 o Polluted
. and County Highway D :
25 8.7 De Pere radio tovers o P s o0 25 . sh 0 Polluted
25A 7.0 B8t. Norbert College Campus 0 3 5 28 ] 0 Polluted
26 6.4 Immediately downstream De Pere Dam O 7 8 - L ° Semipolluted
‘268 6.0 Downstream De Pere Dam 3/8 mile 0 1 1 0 <1 9 o Polluted
26C 5.2 Ashwaubenon Creek Slough — Buw 4] 0 1 '0 (4] (4] Polluted
19, 20 - -
268 4.5 Dutchman's Creek Slough ~ - (] 0 o 0 0 <1 ) Left bank —
- - B S ) . polluted, mid-
stream & right
. bank = polluted .
260 3.1 Opposite Ft. Howard Paper Co. 0 L0 2 o o 2h o Polluted
278 0.8  City of Oreen Bay — near mouth o .3 1 o 19 50 - o Polluted
of East River
o 0.0 City of Green Bay —mouth of Fox . O '8 Y 0. 2 ab . o Poliuted

River at power plant o : Sl

:Ro quantitative samples. .
gUcubined qualitative and quantitative data. ' .
Questionable sampls.
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STATEMENT OF R. M. BILLINGS

ASSISTANT TO THE VICE PRESIDENT
RESEARCH AND ENGINEERING

KIMBERLY-CLARK CORPORATION

RE: THE INVESTIGATION OF POLLUTION
: OF THE LOWER FOX RIVER

TO: DEPARTMENT OF NATURAL RESOURCES
DIVISION OF RESOURCE DEVELOPMENT

APPLETON, WISCONSIN

January 18, 1968

My name 18 Richard Billings. 1 am assistant
to the Vice President of Research and Engineering of
Kigberly-Clark Corporation. I am appearing before

you today to outline briefly the stream improvement

. programs now in various stages of planning and

completion at the Kimberly-Clark mills situated on

the Fox River. As these additions and changes are

‘accomplished, pollution from these mills will be

progressively réduced. 'Thia will be an important
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contribution to the total effort being made through-

out ourAvalley -- a total effort designed to signifi-
cantly improve the Fox River.

| The effect of these improvements should be

felt this coming summer, and will become increasingly
apparent in the following years. It will take time,

hovwever, to»bring the Lower Fox into year around

compliance with the standards recommended by the

Division of Resource Devélopment. Pulp and paper

‘has been manufactured in our PFox Valley for nearly

a hundred yéara.

The majority of the mills are 0ld mills
and pollution reduction is much more difficulf to
achieve with old mills than with new ones. Today
concern for pollution abatement has become increasingly
widéspread. Advanced abaﬁement,methodg caﬁ now be
incorporated in the'design'of a new pl#nt from the
very béginning. T™his was n&t true when many of the

valley's existing mills were bqilt; Because it was

‘ not, we are faced with the problem today of pains-

takingly working out individual solutions for each
old plant. These solutions must be tailormade to
the physical layout and location of a plant, to the

plant's technological development and to the economic
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climate in which it exists. Sometimes a practical

solution cannot be found and the operation must be

-discontinued. Whatever the solution may be, it does

not cone eaaiiy or quickly.
Further, i1t has been demonstrated that it

requirek at least three years to conceive and deveiop

a2 program from the laboratory until; having passed

through the pilot plant, full-scale design, construc=-
tion and shake-down stages, it emerges as an operating

unit. Even after operations start, a period of months

_must elapse before the "bugs" are all eliminated and

the new system 18 brought up to design efficlency.

The treatment facilitles already in operation and i

the increasing frequency of start-up of new ones,
pear testimony to the fact that the paper industry
has long been hard at work to meet today's demands
for improved streams. | |

~ But just as today's improvements are the

results of yesterday's préparations, 80 today we .

must plan for tomorfow -~ and each tomorrow with
its 1noreaae,1n.population and production will
likewise increase the challenge. Installations
which we make today must be flexible and adaptable

and expandable. Ve cannét afford to spend huge aumb
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on equipment which will do the job now but which,
béfore long, will have to be abandongd because of
obsolescence. ‘we who have the assignment of improving
odr étreama through reducing pollution must ldok

éarefully down each street -- every atreet -- to see

' that it does not come to a dead end. And the etreets

are not marked!

One avenue that.appeara at fhia time to
hold much promise 18 the one which leads to Jjoint
treatment of industfial and munlicipal wastes. Pollu-
fionAia everybody's problem and_today'a conditions

are due to population growth as well as to industrial

'expahsion. No plan for the future of an area can

ever be complete unless it includes practical provision

for waste digpoaal. The Fox Valley Council of QGovern-

‘ments 18 launching such a study =-- the first of its

kind in the area. Engineers have been engaged and

a coﬁprehenaive reviéw of preaent'and ruturg municipal

and industrial requirements will be undertaken. Local

funds have been approved, application for a-Federal

grant has been made and approval 1s expected shortly.
Firat, however, there 18 mﬁch to be done

and much is being done at individual mills to solve

the problems of today. Each solution will be made
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wuith an eye to the futurs. Por no matter what the

Counoil of Governments study reveals, or uhat break-
throughs are made by reaearch, or what reductions

in pollution are accéomplished by industrieg and
municipalities, that which we do today must be
considered only as the step that preccéet the steps

which come tomorrow and in the future.

Pollution Abatement at Kimberly

The Kimberly mill has been reducing the
spent sulfite liquor pollution of the Fox River

since 1949, ‘Progread has been steady, but because

the sulfite pulping operation at Kimberly is over

aeventy-five-yeara old and the mill 18 an old one,

' progress has been made one step at a time. First

was a reduction of 40 per cent, later this was

‘increased to 50 per cent, then to 70 per cent.for

the seven months of the year when warm water and

low flow give rise to the most critical pollution
problems, then to 70 per cent the yeér aroung, and
todaylthe oxygen demanding load which each gallon

of .the river ia expected to assimilate 1s 75 per cent

less than 1t was during the period of August 1 to
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' November 30, 1948, used by the State as a basia for

comparisgon,
These reductions were brought about by

attacking the problem from several angles, The

actual amount of sulfite pulp produced has been cut

back until today normal operation 1is 50 per cent less
than it was in the summer of 1938,‘ Huge atorage'ponda

heolding a total of 30 million gallons of spent liquor

"were constructed so that the abatement target could

be maintained during every day of the year. These

_ponds, by providing temporary storage during low

flow, prevented overload of the river at any time.

A roadbinder program ﬁaa 1nat;tuted at considerable
cost and millions of gallons of the concenﬁrated spéntﬁ
liquor were disposed of on country roads to lay the
dust and reduce the'mainfenanee. ,

In spite of this progress, it hécame evident
over tﬁo,years ago that conditions in the river were

8till not good enough to insure the presence of

~digsolved oxygen at all times in the Lowqr'Fox

during all hot days of summer. At a meeting held
with the Committee on Water Pollution in December
of 1965, Kimberly-Clark agreed to study the possibility

of substituting some other pulping process giving
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less pollution than the sulfite process.
Kimberly-éiark further stated that if the change to
another process did not prove feasible and no other
suitable method of further reducing pollution could
be found during this time, the corporation would
discontinue aulfite pulping operationa:at Kimbérly
at the end of tﬁo years. Activity has been intense.
Pilot plant production of trial pulps and mill scale
trials of purchased pulp have been made. The
economic poesibilities of various pulping proeeéaee

have been investigated. The feasibility of converting

 the old sulfite mill has been the subject of engineer-

“ing study. Alternatives have been welghed.

By last winter it had become apparent
that no alternate method of pulping wodld-utilize ‘
thé existing equipment and satisfy the other require-
ments for a mill situated as Kimberly is angi producing
the typéa of paper that Kimberly does. No:/new research
development had appeared that could ‘be immediately

applied to the Kimberly problem, If poliution were

to be further and significantly abated, the only

solution avallable was to cease operation of the
gsulfite mill entirely.

This 18 not the answer we wanted. The
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elimination of many Jjobs will affect. the economy

of the Village and the reduction in purchases of
pulpﬁood, power, finishing supplies and maintenance
materlals will affect a much greater area. The cost
;s high to Kimberly-~Clark also. The exiating system
pumps wet pulp directly from the cookihg area to‘the
papér machines, thus eliminating the coaﬁly drying
and repulping.atepa; Conversion to purcﬁaaed pulp
required that equipmsnf be purchased and installed
for unloading dry baled pulp, conveying it to and

from storage and then repulping it to the water

- suspenaion required for uee in paper manufacture.

This new equipment has cost the Kimberly mill $192,000.
Sooner or later the sulfite mill would
have been shut down anyway because old equipment

becomes steadlly more obaolets and difficult to

- maintain. PFour of our six digesters, however, would

be all that would be necessary to maintain our

pfaeent 80 tons per day production schedule and:
would have made it possible for us to continue
operations for from five to seven years longer. We
would have preferred to keep the pulp mill in opera-
tion as long aé possible because even at present

pulp prices, it will cost us $300,000 more a year
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to operaté the Kimberly mill on dry pulp purchased
from elsewhere than on wet pulp manufactured at
Kimberly.’ Also, the next five to seven years of the
intensive research effort going on nationally into
ways of abating pollution, might turn up a method
that would be applicable to the Kimberly problemn,
So, I repeat, shutdown 18 not the answer we wanted,.
but it is the only one we could fihd if pollution
from Kimberly were to be further significantly
reduced at once,

The phasing out of the operation is going
along on schedule. Installation of new equipment is
complete. Trial runs are about to start. To lessen
the impact of the shutdown on the employment and
economy of the Village, plans were made months ago,
The timing has been set to take full advantage.of
the summer vacation period and of the attrition nor-
mally expected. Nevertheleas, over fifty people who |
have been hired during fhe last two years will be
laid off and others will take poorer paying Jjobs,
Entirely aside from the economic aspects, the'impaot
of demotion upon the 1ndiv1dua1'1s severe,

In spite of theae'and other problems we

will meet our promlsed deadline of May 31lst. From
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that date on we expect to hold the Biochemical -
Demand of discharges from the Kimberly mill to less
than 10 tons of oxygen per day, and we are already

partially compensating for this by the several tons

~ of oxygen which we add by turbine aeration during

the éritioal summer months,

Work is in progress on reducing settleable
8olids in the mill waste watera. Diacontinuing
sulfite production will reduce woodroom losses and
eliminate the discharge of fibers and fines resulting
from sulfite cooking and bleaching, More erficient.
1nterna1 handling of waste streams and the separation
of flows of relatively clear water which require no
treatment will be possible. New water and waste
balances will be undertaken for the mill as soon as
operations have settled down after thé changeévor to
purchased pulp in‘June. | '

We belie#e that the primary philonqphy of
pollution abatem@nt'ehould be one of maximum rcooveiy,
thus requiring a minimum of ultimate dispoaal. One
of the more diffiocult wastes to reclaim and to reuse
in papermaking is the waste water from the coating
process. ﬁbry promising progress is peing made in

the Kimberly-Clark Research and Engineering Department
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at Neenah, Wiaconsin, on a separate treatment fot

'this waste atream., If the laboratory tests are

borne out, a major obstacle to the reduction;of

paper mill pollution will have been removed. The

proces8 would make possible the removal and recovery

of large amounts of clay and would reduce the dispers-

ing power of the starch and protein binders. This

reduction in dispersing power of the coating wastes
‘would, in turn, improve the efficiency of any final

settling prooesé,uaed on paper mlll effluents. This

new process thus may reduce pollution in two ways.
Laboratory testa are being substantiated
in & bench scale pilot plant now. If these tests

are succeseful, a continuous pilot plant will be

constructed at the Kimberly mill. It will take about
eighteen montha to complete the pllot plant studies.
In the meantime, wastes stream separation, recircula-

tion and disposal needs will have been determined by

mill perasonnel and the results of the two programs
will be coﬁbined fo'establish the 8lze and nature
of treatment facllities required. The Fox Valley
Council of Governments survey will be completed by

that time and the decigion will then be made as to

whether the Kimberly mill becomes a part of a Fox Valleq

2970
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project, or installs treaﬁment facilities of 1ta own.

Our recommended timetable would be as follows:
May 31, 1968 - Close down the Kimberly sulfite
pulp mill
Dec. -31, 1969 - Submit outline to DRD ae to
proposal for treatment facilities e;ther:

a) As a Jjoint venture |

b) As separate treatment at the Kimberly mill

If a Jjoint venture, the Kimberly mill will,

of course, expect to meet the Jjoint schedule.

If separate treatment at the Kimberly mill

is decided upon, the timetable would continue as

follows:

March 1, 1970 - Submit detailed plans to DRD
' One year after DRD approval - construction to

be completed and facilities placed in operation.

Pollution Abatement at the Neenah Mills

LAXEVIEW
The new clarifier at the Lﬁkeview mill will
begin operation this spring. Shipment of the last
of the equipment will be made within the next few

weeks, The clarifier climaxea a program of stream
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1mprovemeht that has extended over a period of ten
years. 1In 1964, a disc filter was installed to
remove flbrous materiél from the waste stream passing
to Little Lake Butte dea Morts, This installation
reduced the losses to the lake by 28 per cent. The
material so récoveréd is returned to the process, the
3réateg portion thus bdcoming uaaSle again, This 1is
the hope ahd goal of most in-plant recovery processes,
The coat of thé clarifier now being installed
at Lakeviewlis an entirely different matter. The
sludge aepar#ted has no use and must be removed. To
date, tharerdre, no way has been rouhd of returning
a penny of the quartei of a million dollars spent

in the clarifier installation. In addition, it will

Lakeview mill, Interest on the investment, clarifier
operation and sludge disposal ooats'are_expected to
approaoh $50,000 per year. -Pbr as long as that mill
continues to exlist, a great many édditional boxes
of Kleenex tissues will have to be sold to pay for
the clarifier and its operation. o

It was decided to install the clarifier
after nearly four yeara of investigation of various

methods of reducing bollution to Little Lake Butte des
Morts, |
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'This 1nsta11ation reduced the ;osses to the lake

by 28 per cent. The material so recovered is

- returned to the process, the greater portion thus

becoming usable again. This is the hope and goal
of most in-plant recovery procesges,

The coat of the clarifier now pe;ﬁg
installed at Lakeview i8 an entirely different
matter. The sludge separated has no use and must

be removed. To date, therefore, no way has been

found of returning a penny of the quarter of a

million dollars spent in the clariflier installation.
In addition, it will add materially to the annual

operating costs of the Lakeview mill. Interest on

.the investment, clarifier operation and sludge dis-

posal costs are expected to approach $50,000 ﬁer year.
For as long éa that mill continuéa to exist, a great
many additional boxes of Kleenex tisaues will have

to be 80ld to pay for the clarifier and its operation,

It was decided to inatall the clarifier

after nearly four years of investigation of various
methods of reducing pollution to Little Lake Butte
des Morts. No further in-plant methods such as the
disc filter or added recirculation and use of water

were found that-were adaptable. Tests involving -
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lagooning at first appeared promising. Over a two-

year period, however this method proved to be

~unsatisfactory in the limited areas available, due

to the unpredictable occcurrence and length Sf
Wisconsin's wet and dry spells.

When operation of the clarifier has
settled down, we expect that the Biochemical Demand
of discharge to the river wlll be less than three-
quérters of a ton of oxygen per day, and over 90 per

cent of the gsettleable 80lids will be eliminated.

BADGER GLOBE MILL

This mill located in the center of Neenah
has maintained its discharge to the river at less
than 1 1b. fiber/1000 gal. of effluent for over
fifteen years and at the same time hag maintained,
or in some years actually decreased, the total gallons
discharged to the river, Forﬁerly & four-machine
mill, two machines have been shut down in the last
four years, These were the oldest in Kimberly-Clark
and therefore were unable to meet the competitive
demands of today. They also had the very high

losses of fiber that characterize old machines,
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go their shutdown further reduced the total fiber
loge from the mill, During this same period,
separation has been made of waste waters in which
fiber concentrations are high, and these go to the
sanitary sewer while the dilute waters go to the
river. A new vacuum aave-all designed to recover
fiber 18 performing efficiently. |

| Recent installations of new diversion gates
and,sehi-automatic control are assuring that present
control 1imits of less than 1 1b/1000 gal. suspended
material in the effluent will continue to be maintained,

BOD from the mill is less than 400 1bs/day.

Pollution Abatement at the Neenah Paper Company

When this mill was purchased by Kimberly-
Clark in 1956, it was over 80 years old. Discharges
of waste~containing waters at that time emptied into
the river through one hundred and fifty-three different
pipes, and tdtal losses could only be roughly
estimated. Since then we have gradually been
modernizing equipment and 1h the process we have
been working out a comprehensive effluent control

system in which the discharge points have been reduced
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from 153 to four. The first complete sﬁrvey of the
mill losses by Kimberly-Clark indicated a daily
golids 1oss to the river of 3,135 lbs. and BOD in
excess of 2000 lbﬁ. Since that time, in spite of
1ne£ea§ed production, the total loss to the river
per operating day has been reduced to an.average of
less than 1000 1bs. of fiber and 300 lbs, BOD, This
has been accomplished chiefly by 1n;plant additions
of two filtration and one flotation save-alls, and
by the rerouting of pipelines to reuse water, As

at the lLakeview 5111, we see no further in-plant
improvements to be made at this time. Study is
undariay of the problems involved in colleoting,

at a single point, the four process water discharges
mentioned about and of 1ﬁstallat1ng facilities so

that this wﬁter may be acrcened'befpre it pasaes to

" the river., This step will eliminate the chief source

" of pollution still remaining from the Neenah Paper

Company plant; namely, ribgr.loaaea ocourrihg when.}
grades are being ohanged or when the mill is being
shut down. It should be pointed out that the fibers
removed by the soreen will not be suitable for reuse,
and so must be disposed of otherwise., The scoreening

system at Neenah Paper Company, therefore, like the
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Lakeview ciarifier; is strictly an added coat of
doing bgeiness. .'

A pilot plant screen unit is now testing
the proposed proceas, and aeverai months will be

required to determine its effectiveness and any

operating problems. If this provea‘as'succesaful

as we are confident that it will, engineering of a |
full scale collection and acrgening unit will be
compleﬁed and plans eubmitted to the DRD by December 31,
1968. Installation should be oomplefe nine months
after DRD approval is recei&ed. | |

This has been a brief background of the
accomplishments that have been made, of the problems
that are still confronting us, of the steps that are
in prbgreaq to correct these problems and a timetable
for the completion of these steps.

STATEMENT POR LOWER FOX RIVER

D.N.R. HEAhINaé - APPLETON

JANUARY 18, 1968

Mr. Chairman, Members of the Natural
Resources Board, Fellow Citizens:

My name is Robert E. Driessen. I represent




10
11
12
3
14
15
16
17
18
19
20
21

22

24

25

2978
RICHARD BILLINGS

Thilmanj Pulp & Paper Company, an integrated kraft
pulp and paper mill located at Kaukauna, Wisconsin.
I am Technical Assistant to the Vice'President-
Manufacturing and my primary responsibility is the
company's stream improvement program, For the past
25 years, I have been a Registered Professional
Engineer in the State of Wisconsin. |

Thilmany PulpA& Paper Company, established
in 1883, considers itself fortunate in being situated
in the Fox River Valley and 1n beihg able to pla& a
significant role in 1taAgrowth. Presently 1,600
individuals pool their daily efforts to produce
800 tons of kraft pulp and paper, acquiring the
inoome to participate in the highly regarded community
life of the Valley,

Thilmany uses less than 1 per cent of the
average daily flow of the Pox. The ihcoming water
is processed through mechanical clarifiers and is
chemicélly treated when used in pulp washing, bleaching,
paper manufacturing or for process stream and power .
generation,

The_pulping process 18 of the kraft type,
making it possible to utilize 99 per cent of all

of the raw material. The bark must be removed from
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the logs, but ie collected and burned in one of the
boilers, Cooking liquor 1s concentrated by evapbra-‘
tion and burned_to recover the chem;cal. By-products
of turpentine and soap skimmings are collected and
marketed, Non~usable residual chemicals are accumu-

lated at the source and trucked to company-owned

Alandfill areas.

“In the pAper mill, each of the eight paper
machines 18 equipped with its own vacuum filtration
system to minimize fiber, filler, and color loss.
Subsequent to the individual primary filters is the
gecondary salvage syatem comprised of a very large
disc-type Saveall designed to further minimize the
same losses. Ninety per cent pf the process water
is then ohanheled to the lagoon sedimentation system
where suspended solide are settle@ and wbere ﬁatural
aeration occurs over the 20-acre surface area provided.
Incidentaily, gince 1958, the treatment system has
included the effluent from the City of Kaukauna
sewage plant. This will terminate during 1968 upon
completioh of thelr secondary treatment facilities.
Settled so0lids are removed from lagoons by dredge
pumping to a five-acre drying bed, from which the

sludge is removed and trucked to.landfill area. This
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comprises the basic system for handling and treating

effluent losses.

fo show the effectiveness of thé system
deacribed, I would like to refer to th§ Department
of Natural Resources, Division of Resource Develop~
ment Repbrt of January 4, 1967,.whiqh,.1n our |
opinion, substantiates the resulting performances,
Referring to Table 2, which covera DO and BOD and
coliform count during 1966 and 1967, 1t ia-noted
th&t no significant differential exists in dissolved
oxygen or BOD at locationa on the river immediately
above and below Thllmany. | |

Table 3, which compares DO and BOD during
the years 1964, 1965, and 1966 again.indicates no
significant differences between readinga taken above
and below.Thilmanf properties. Table 6, the biologi-
cal study, éppeara to confirm the data in Tables 2 |
and 3, as relatively no change is indicated when

data 1is compared on samples taken above and below

Thilmany on July 21, 1966.

Current plans are directed at continued
reduction df loises at the aource, the elimination
of special discharges and'the greater reuse of

process water resulting in decreased suspended solids
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and BODB being discharged to the lagoon system.

Refinement of techniques is expected tp result in

 further reclamation of by-products. Twenty-nine

activé projects comprise the present program dgsigned
to'acoompliah these obJectives.

Thilmany has Just announced the planned
addition of a new paper machine with supporting
facilities. This will complete the most recent
five-year expansion énd modernization program as
covered in letters to.you on December 29, 1967 and
Ma& 24, 1965 in accbrdance with Order No. 3-57J-30
or'OOtobcr.lo, 1957, Incorporated in the design of
the new machine will be applications of the latest
téchnology for minimizing material loss and for
water congervation. |

In summary, I would like to state that
Thilmany has. gpent over $3,500,000 in capital
improvemsnts directly and 1ndiréct19 related to

elimination of material losses to the river.

_Operatins costas of treatment facllities cost the

company approximately $100,000 per year. Budgeted
capital expenditures for 1968 total $200,000.
Detalled reports covering the above have been

supplied to you on a regular basis.
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The results at@ained from thq above have
been gratifying and concentrated attention will be
aimed at inoreasing the efficiency qr the highly
regarded exiatingAtreatmenf éystem.

One final point I would like to make. A
vital need existes to coordinate the erforta of the

municipalities and industries with all parties

- involved in the control and use of the waters in

the Winnebago watershed. An example 18 the recent
action of the Fox Valley Council of Governments
decision to survey the exlisting facilitles andl
determine the future treatment reqdirements of a
portion of the Valley. The singular goal should be
the best use of total dissolved oxygen available

and devélopment.or the full natufdl reaeration
potential of the entire Winnebago watershed especially
during the short, coritical summer period.

For example, during 1967, Thilmany monitoring

‘of DO at locations above and below the mill revealed

satiafactory conditions until midFJuly, at which
time the stream flow was reduced by 1/2 and the DO
almost 1ﬁmediately decreased from 4 to 1 mg/lifer.
The abdve-occurred at a time ﬁhen the lake level

wage 14" above crest at Menasha Dam, or 32" above the
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established minimum. _ ,
The 265 aquaré miles compiiainz the Lak;
Winnebago pool, with 39" of depth legally available
for flow céntrpl, has eapacity‘for atorage of more

than 80 dayu of average flow through the lower Fox.

Under existing oriteria for control, the daily

averége-flow has rluatuatqd from 1,000 sec. ft. to'
23, 000 aed..fp. during the past 10 years, with an
average of 3,770 éeo} ft; During the critical |
summer months, the river flow has been 40 per cent
bqlow the annual average, contributing sizably tb
the problems we are discussing here today. Maintaining
theiWinnebago'pool level at maximum elevation until
late June ahd controlling the feleaaa of the waters
to the lower Fox at a raté of 3,500 to 4,000 gea, ft,
would very likely result 1n.aizab1y improved natural
aeration,by best use of the 166 ft. drop in elevation
from Lake Winnebago to DePere.

It is quita possible that provision of
additional water storage, over and beyond that of
the Winnebago pool, may be a logical economis
solution to ultimatefimprovemant of the waters of

the lower PFox.

m 1/18/68
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MR. STEIN: Thank you, Mr. Billings.

Are there any cqmments or questions?

MR. KLASSEN: Mr, Chairman, it would be
much more pleasant if I sat here and didn't say
anything, Ilkhsw; but if I did, someone might think
that I accepted gil of these statements;lwhich I
know are given in good faith, but honestly, to me
this 1s the-old line, the'old-faahionedvapproach.

(Applause. ). | |

"We need more research. We are not ready

for a solution," Yet this very speaker detailed

Institute.
Now, I know from my own experience--now,

this 1s not directed towards their industry, but if

ience that very often it is cheaper to atu¢y and do
research than to get the job done.

Now, I am reminded of what Patrick Henry

us, sir, that we are weak,' when we were golng to
take action to become a Nation. .He said, "when will

we be strong? After we have been further beaten
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down by. the British?"
I want to make this analogy here. "We
are not ready yet, we need more time, we need more

research, these timetables are unrealistic. There-

fore, we should wait.” How long should we wait,

until all of Green Bay ies gone? I have been up
there, and I-think that-- _

Now, I want to agree'with the first part
of .your atatemsnt; 8o far as the State of Wisoconsin
is concerned they have been one of the léadere, they
have had a fine progranm, they have had many good men,.
and this is not criticism of the State of Wisconsin.

But I have been up in that Gfeen Bay area.
I Just wonder how long you ﬁant tb wait up there?
What more research do you need? Now you are going
td make 1t available to us. I thought it was avail-
able.

I am not surprised at this, but I am
really disappointed in this attitude of induatry,
because believe me, it is old-fashioned.

 MR. BILLINGS: Well, Mr. Kiassen, I would
suggest that you look fairly closely at the exhibits
that I qntered; You say you have been up to Green Bay,

I live there. I don't come up Just ococcasionally. I
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know wﬁat the progress has been in our area., I
have been working in this area for a great many
yeara.  If I ocame before you today with no record
of #ccompliahmént, with simply the request that we
bg given more time, then I think your remark would
have been Jjustified. ‘

But I would like to point with pride, I
think that this meeting would have spent much better
time 1if there had been more pointing with pride and
less beating of chests mixed with pumping of chests
in this case. We have new 1nsta11aﬁions coming on
that river all the'time, starting right up at the
outlet to Lake Winnebago, 1nata11aiions are going on.
It has been a proven fact-that it takes about three
years' time to take an idea from the laboratory stage
through the pilot plant of development, the shakedown
stage until it becomes an actual operating entity.

We have‘thoae, they came on the line last year, the
year before, they aré comihg on right now, right
today, and we are not talking aboutAtheée. Thia

is not an excuse for 1naot1v1t§.

Whenever you get down near the goal line in

 a football game, the going becomes mush tougher, and

that 1s exactly the case that we f£ind ourselves in
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2 now. .I could name an& one of the industries aléng

3 the river as to what has been done and the money that

4 has been spent. In fact, I would challenge most of

5 the people that I have heard at this last six‘days

6 1 who have gotten up and talked about what needs to be

7 done‘ to ask, how many of you 1nd1v1dué.liy have |

8 actually done something? This is not talking to

o the group of Conferees here who are in it all the

10 time, but I am in 1t all the time myself. We have

11 | money to prové fhat we are putting 6ur pocketbooks
'12v ' . where our speech is. We ha&e made'investments.

13} When I talk about the money that has been

?4 spent, I refer only to that portion of the iceberg

1 | which you can see. - I didn't even mention the amount

1 of money that must go into research before any

17 manufacturing process is put on the rbad. Fully as

18 much time is spent on determining what 1is to be

19 done with wastes on a new plant as there 1s on the

20 " water supply for that plant.

21 MR. HOLMER: Clarence, if I might-- .

2 MR, BILLINGS: There are certaln prob-

= lems that are really~d1fficu1t to‘handle.

24 ﬁR. HOLMER 3 Clarence, if I might, I would

2 like to comment on these comments of Mr.'Billinge.
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The concern about delay and the need for .

more research I think 1s one that you and I.are particui

larly aware of.
There is one 1nstancé in Green Bay where

there 18 a research project, referrgd to in
Mr. Billings' statement, in which we afe trying.to 4
achieve.the joint treatment of municipal and
industrial wastes there, including four paper mills.
This 1is a departure erm past practice and one that
we expect will result in both a dramatiq reduction
in BOD and in the removél of phosphorus.

‘_The :timetable for this broJect 1s a very
tight one. It has been reviewéd,very intensely

with the Federal Water Pollution Control Administra-

tion, and it is my understanding that it is entirely

approved by FWPCA. ' It calls for completion of

construction by September 30, 1972. This would not
be in conformance with the éuggested timetable that
is included in the FWPCA Report. |

I want the-timetables to be as tight as
poesible too, but this 1s one where there 1a'needed
movement through pllot plant to operating conditions
and it does take time. |

MR, STEIN: I think we can get to those
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specifics.

Magbe I look at this a little differently,
but, you know, Dick, Mr, Klassen and some of us
sitting here have peard this story from industry
a 1oh§ time. I recognize that you speak for--
what? --about a dozen companies here, and when
you speak for a dozen companies you tend to hit
the lowest common denominator and the more
liberal viewa don't show. rMy experiénce is this
monolithic approach.of the industry in these Joint
statements when you deal with the negotiations
doesn't show.

We are making advanceq, just like a
glacier, but, Clarence, remember 15 years ago
fhe representatives of the pulp and paper
industry said we didn't need any Federal enforce-
ment at all and this should be left to the States

and the Federal Government should confine its role

- to research. Now, they say we have a secondary

role with the States; and now what we have to do,
although the Conference 1s premature, 1s get a
little research and be glven niore time.

I think we are getting closer and closer

together. But 1if it took us 15 years to get this
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close, I wonder if the quality of Lake Michigan 1s

going to wg1t or we are not going to ruin the Lake |

before we get completgly.olose and close enough.
There 1s one other point you made hgre on

this cost-benefit operation, that we should take in

, cost-benefit. The pulp and paper 1nduatry, and _many

cther industries, have made that plea to the Congreaa
many timea. The Congress has considered thia. They
gset up the control me;aures as we have here,

1 am not saying that the cost-benefit
apbroééh 18 not a possible approach. .I don't think
it 1s applioable* it ahould be applicable to water

pollution control, Other people evidently have a

different view.

But 1f.you have that view, I think you have _'
addreased this to the correct-forum; the cbngreaa.
Neither the States, or any of the four States, in
their legislation have takén the cost-benefit approach

ag a basis for State legislation, nor do we have it

' in Pederal legislatior. ‘And, Mr. Billings, I will

defend to the death your right to go to the Congress
any time you want to, to get them to change it. But
as I understand the four State laws and the Federal

}aw, this 18 not ﬁhe approach we use in applying
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I do think there are certain recommendations

made here. If, as you say or Mr., Holmer says, there

are specific plants that have to put in treatment
works to do this, this 18 fine. And we will take
these up and look at them with partiouiarity.

As I under?tand this feport, though, there
18 no argument here for treatment for treatment's
sake. That is, the treatment has to be related to
water quality.

But again as I heard in the last few days,
and there 18 & viewpoint which indicates, I don't
know that the Conferees are going to do it, but the
viewpoint indicates that unless herolc measures are
'taken‘and taken pretty soon tp save Lake Michigan,
we may be beyond the point of no return.

I wonder if we can afford the indulgence
of talking about further research, pilot plants,
looking for new procesases, and 80 rorth, Are the
waters of Lake ﬁichigan going to wait with us?

MR. BILLINGS: Mr. Stein, there 18 no
question in our minds that 1t can't wait. We are
not waiting. You request herolc effort. We are makihg

heroic efforts.
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. My obJjection to the arbitrary timetabdle
is in both directions. It 1£n't going to take three
years to do certain things. We have got some good
progress right now. But it 1is going to take mbre
than three years to do cerﬁain things because we don't
know the answers.

' You‘heard yesterday Mr. Purdy make a
statement that the requirement of 80 per cent
removal of phosphates had not yet been established
but it looked to be the best way to proceed.

One question that was not asked Dr. Bartsch

when he was on the stﬁnd'here that I would think
would have been & very excellent question waﬁ simply

this: If the removal of phosphates as recommended

'in this report were to be accomplished, would you,

Dr. Bartsch, as a tcgnnica; man say that this would
eliminate our algae problem? |

Dr. Bartach-~-I don't think he 18 here
today.

MR, STEIN: He isn't here today,and the
reason he was released was we have ouf local enforce-
ment man and biologist here, Mr. Cook, who has been
associated with Dr. Bartsch on this report and is |

prepared to answer that question if you want to
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raise it with him,

MR. BILLINGS: I wouldn't mind asking
thﬁt question. |

MR. STEIN: Mr.'cOok, do you want to try
to answer that? |

MR, COOK: I am Qrover Cook, Director of
Enforcemsnt, the Great Lakes Region; FWPCA,

I understand the question is that if the
phosphorous content of Lake Michigan were reduced
iubstantially there wéqld be an immediate -- or not
inmediate, perhaps, but thére would be a reducticn
in the developaenf of algae.

MR. BILLINGS: That was not the question.

MR, COOK: Will you restate it, please?

HR. BILLINGS: The queatipn was 1if the

reduction of phosphates in the effluents as recom-

to our algae problem?

MR. COOK: Well, I c¢c&n say yes and qualify
it a bit. This has been done in other places.

In the Madison Lakes, for 1nitance. when
the phosphates were stopped from being discharged to the

lakes, it no longer became necessary to copper
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We found in Lake Huron, a very careful
study done by the Canadlans, that when they applied
phosphorus to a certaln area 1t grew éléae and when
they stopped the algae went away.

I don't think there 1s any doubt about it,

with the stopping of the discharge of phosphorus and

_ other nutrients, we will reduce the concentration or

ihe development of algae in the Lake,

MR, STEIN: Thank you.

Dr, Bofuff, please.

DR. BORUFF: I_would like for the speaker
to make a little arithmetic problem, |

Realizing fhe by;products that you have
developed from your waste Streams, about how much
PE is left per ton of paper? I am trying to throw
this whéle thing into perspéotive.

MR, BILLINGS: How muoh:what?

DR. BORUFF: How much population equivalent
is lert_after you have taken out by—produots, how
much 18 lef't today?

Then I would like to multiply that by
tong of paper to gaﬁ the entire pollﬁtion 1oad in
perepective.,

MR, BILLINGS: Well, if you are talking
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populaf;ion equivalent in urine and feces, zéro.

Ir yaix are talking population equivalent'
in infectious hepatitis, gero. |

If you are talki_‘nsA any of the E coliforms---

DR.. BORUFF.: .You are skirting my queitior;;
‘I'-reauze e |

MR, BILLINGS: ‘No, you said populatiﬁn
equivalent,amd I.Ad)jejcﬁvery streﬁueunly to that term.
If you say 'popuintim e;a-ivalem: in oxygen demand, |
then I might try to answer it differently.

DR. BORUPP: ‘Population equivalent to me,
air, is h_ased on BOD, oxygen demand,

MR, BILLINGS: Oxygﬁn demand only.

DR. BORUPP: Okay, we are on the same

MR. BILLINGS: All right. |
DR. BORUPF: How much residual population

- ’cquivalont- or pounds of BOD after you have taken out

youi- by-products is left per ton of paper, about?
MR, BILLIRGS: It varies tremendously

dépendia; upon the grade of paper made. |
Fér éxnn‘pl'e, it will run £rom —-

»

DR, BORUFF: Take the average for the

'State of Wisconsin, which is a Duke's mixture of &
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number of different processes.

MR, BILLINGS: You can't take an average
when ground wood has 10 pounds of BOD and kraft has
60 and sulfite has 600. An average would be rela-
tively meaningless.

Actually, in our sulfite mills they are
mostly in the neighborhood of 70 to 85 per cent
reduction in BOD. You notice I am skirting population
equivalent because I don't like the term, but pounds
of Siéchemical oxygen demand.

DR. BORUFF: All right, you give me that
figure axdI will divide by 17 hundredths.

MR. BILLINGS: No,

DR, BORUFF: How many pounds -- 1f you
want to go pounds of BOD, then give me pounds of
BOD,

MR, BILLINGS: Well, that 1s what I am
saying, that in each case it i3 a reduction of
appfoximately, oh, I would say a very hard average
figure, but from 70 to 80 or 85 per cent reduction
of the sulfite, which 1is about -~ untreated 1t
comes close to 600 pounds of BOD per ton produced
of pulp. |

With paper 1t 18 about 20 pounds or less.
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But you are talking about BOD here
gtrictly, Dr. Boruff, not phosphates?

DR. BORUFF: I am not talking phosphates
at all, I am talking about PE load - or, excuse
me, pounds of BOD,

| Eighty per cent removal on a general base
of 600 pounds of BOD per ton?

MR, BILLINGS: Well, I think that 18 --

DR. BORUFF: That would leave me --.

MR. BILLINGS: -- putting it strong.

DR. BORUFPF: -- 20 percent,. which would
be a BOD of 120?

A1l right, I can make an arithmeflc
from-here. Divide it by two-tenths, multiply 1t
b; f1ve is a population equivalent,in round figureg ,of
1260 perlton. |

Now, how many tons of paper in the State
of Wisconsin?

MR. BILLINGS: I don't have thaf figure
right now, sir,

DR. BORUFF: Oh, come. Yoﬁ are in the
industry. You must know.

(Laughter. )

MR. BiLLINGS: One 18 hung frequéntly for
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approximations, but in this particular basin I
think that I would have to defer to Mr. Wisniewski,
but I think it would be in the neighborhood of

7000 tons, This 19 pﬁlp and paper., And remembér
that for paper it is not 600, it 13-20.-'302 ground

wood, 1t 18 not 20, it is 10 to 15. And the total

. figure that I have would be for the pulp-paper

production.

DR, BORUFP: All right. My quick arithmetic
problem, then, tells me that in this area we are
talking about a pbpulation equivalent -~ back to my
terminology -- of around four million people. This
is not a light load. And this is the residual load
as per my question'that you afill'have left after
you have put into commercial usage the research
that you have accomplished and you have taken out
the by-product.

| MR. BILLIEGS: I disliké your continual
reference to by~producfs, because there are relatively
few by-pioducts for the pulp and paper industry at
the present time. In paper the waste that we remove

isn't even' good for fill, and when you get something

that 1sn't even good enough to f1ll holes with you

are sort of at the bottom of the barrel., This is .
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broken fibers and fines and some clay-like, which
has-almoat the same composition as river bottom clay.
This is the sort of thing that escapes from our péper'
mill,

DR. BORUFF: I realize you have a tough
waste. In the distilling business ﬁith which I was
agssoclated we also had a tough waste. But through
the developmant of by-products we solved the problem.

MR. BILLINGS: Well, we have been attempting

to solve the prbblém for some time, but there still

hasn't been found a good use for this broken fiber

that becomes almost horny in nature and the clay

that escapes, Our only possibility, we feel, 1is

for the reclamation within the mill of the clay

and we are attempting to close up our mills all the
time,

.DR. BORUFF:\ Yes,

Excuse me, my friend, and we have been
friends for many years --

MR. BILLING: Yes.

DR. BORUFF: -~ for pursulng this discus-
gion., My total point was to orient us as to the
pollution load within your industry that you still

have left to treat,
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And thank yéu very much for your comments.

MR. STEIN: Thank you, Dr. Boruff,

I think this for the Conference, and
particularly for éll the people in the audience, is
the reai illuminating discussion between Mr. Billings

and Dr. Boruff. You know, the assumption in some

of these papers is all we have to do 18 have a little

research and we are going to come out with the anawer,
Risht heré'we have found that even after years of
associlation, the people don't speak the aamé terms,
the terms of population equivalent or BOD. Each
one uses 1it.. |

Over and over again Mr. Billings in his
paper used the phrase'spent sulfite 11qubr.ﬁ It
seems to me I always read in the Government reports
that they talk about"sulfite waste liquor." When
someone talks about & population equivalent of'
rour'million people going into the Qreat Lakes from-
the pulp and paper 1hduatry 6rvperhapa in the
Puget Sound a population equivalent from pulp and
paper going in totaling more than the'entire popu-
lation of the area, the 1hdustry says that really

isn't populaetion equivalent} it 1s only population
equivalent in the terms of BOD or oxygen demand
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possibly.

So I don't know --ai Taskyou tb draw your -
own judgment -~ that all we have to do 1is press a
research button and the answer is automatically going
to come out. I think we have a long way fo gd.

MR. BILLINGS: Mr. Stein.

MR, STEIN: Yes,

MR, BILLINGS: I would like to correct one

inference that might be drawn, and that is that

although the four million pounds that he arrived

at -- I haven't checked on that one -- granting

even that that were right, that 1s not all going to

Lake Michigan. Phoaphorus by nature is always

phosphorus, Wwhen it ;e discharged :rom.a mill of
a plant or a detergent or & laundry or something
likeithat, regardleaéAof what form it 1s in, you
can't create ér destroy matter and it will continue,
But BOD or biochemical oxygen demand 1is
quite a different matter. The end points of
biochemical oxygen.demana destruction are carbon
dioxide and water, and the natural re-aeration of
our streams and lakes will reduce this four million
pounds, as he says leaves the mill,to the place

where if it were a critical problem it would show
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up in oxygen defliciency.

I think that for five days we have heard
teatimony givan'thgt we do not have a problem of oXy-
gen deficiency in the Great Lakes except, perhaps,

a few tenths; I would expect that dead alewives
piled up five réet.deep on the bottom would create
quite an oxygeﬁ demand. 4

MR, STEIN: Are there any comments ?

Ve can get into & lot of that because one
of the by-products you talked about was the road

building. You say -phosphorus doesn't dissipate, I

" have heard people say you put the stuff in the roads

as & binder and then it rains and rains and raina
over a period ér time and finds 1ts way-back‘into
the water course anyway, 8o the by-product doesn't
keep it out oflthe séreém.

I.think we can have‘theaé theorgtiéal
arguments back and forth. All I am illugtrating

18 I hope we will try to come up with a practical

_ prosram that the industry, the States and we can

agree on. ﬂa have been arguing these questions for
a lifetime., I hope we live long enough to keep
this up thé;next quarter of a century and possibly

get a little closer together. I am not sure we are
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going toAreaolve thenm, -

Théré 1s.one thing I know we can do on
the basis of past experience 1& to come up with an
agreement with the States and with your industry
plant by plant speciflcally on what you feel is
reagonable that you have to do And that'we feel

is reaaonable under the circumstances to save the

water.

MR, BILLINGS; Very 5ood.
MR. STEIN: Thank you.
" Are there any furthe; comments or questions?

MR. POSTON: I would like to comment to
the effect that it hﬁg been referred to earlier when
Secretary Udall's statement w#slgiven that the City
of Green Bay went some 20, 25 miies to Lake Michigan
for a new source of water supply because the watér
quality wag not satiafactory in Green Bay or the
Fox River;

I think this 1s well known, .that water

quality has been sérioualy'endangered for over 10

years. There has been considerable notice givén
to 1nduatry'and polluters on the Fox River that
there are problems, and I think this meeting

here today demonstrates that action hasn't been
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fast enough and that one of the reasons that we
are hére today is to stimulate action at a little
faster rate than we have been going in the pasat.

MR, BILLINGS: Mr. Poston, your statement
is absolutely correct. We want to stimulate action .
in every way that we can, but we think that ihat 15
exactly what 18 going on, I c¢an only point again
to the things that have been accomplished on the
river. We in Kimberly-Clark have reduced our BOD
to the river by about two-thirds of what it was a
few years ago., Where we are today 15 only of
importance and relative to where we have been and
where we are going, |

I think we are going. Whether it will
be rapid enough or not to suit everyone I don't

know, but I am sure that everyone has the megsage

loud and clear.

| MR. STEIN: ' Right.
Are there any further comments or quéationn?.
One of the Conferees told me we ahéuld not
badgér'the witness from the Bgdger State.
(Laughter.) |
MR, BILLINGS: Mr, Chgirman, I would like

to point out one last factor that makes my appearance
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bef&re.you’today.partiéularly appropriate,
Monday was my birthday, which means that

I was born under the sign of Aquarius, the water

bearer.

(Laughter, )

(off the record.)

MR, STEIN: Mr. Holmer,

MR, HOLMER: 1Is Mr. O. A. Jahnke in the
room?

Erbm Milwaukee, a consulting engineer,
Mr, Herbert Moore, has asked for an opportunity

to present a statement,

STATEMENT OF HERBERT MOORE
CONSULTING ENGINEER

MILWAUKEE, WISCONSIN

MR; MOORE: Mr. Stein, Conferees,
Ladies and Gentlemen.

My name 15 Herbert Moore, Conaulting
Engineer, Milwaukee, Wisconsin, I haven't a paper.
i am speaking withﬁut notes,

41 would comment that I asked Mr. Freeman

Holmep to.appear after reading the program of FWPCA
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and the recommendations.,amd I felt .compelled .0 comment
that this program would actually impede the pollution
abatement of Lake Michigan., I would like to indicate
in what manner I think this would occur, because it
could be corrected, of course, and a Federal Progranm .
1ns£1£uted that would help abate pollution,

It seems to me that it 1s too rigid and

that the timetable is pecullar, It 1s too rigid in

requiring primary, secondary and tertiary installa-
tions,ad I fer would cause communities to proceed

not cautiously 1in projecting sewerage and sewerage

treatment facllitles at siﬁea that'might not be

appropriate and efficient in the long-range meeting
of demands for an ultimate aolufion of the problem,

The tiﬁe lag of five years for abating
pollution from overflows strikes me ag belng very
bad. I would ask the queation, what is the differ-
ence between pollution from bverflows ahd any other
pollution? And this time lag 1is harﬁrul to the
total cause of boilution abatement.

I don't maintain as an engineer that the
correction of overflow problems is as simple as

uerely putting in a pump and storing the liquid and

‘treating that liquid. But 1t is associated,
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'definitely, with the program of pollution abatement

and should not be separatgd and thus cause undue
emphasis to be placed upon existing facilities, which
the recommendations in the report gives a bleasing.

On Page 24 yoﬁ.can note the wo-ds indicate that
primary and tertiary plants would not become obsolete,

the fact that there are new methods being devised

~would not deter us from proceeding with phosphate

removal now, and thﬁt existing facilities would not
become obsolete. I think they would beqoms cbsolete,
I do not like to see the Pederal Government gilve

1ts blessing to proceeding with the use of existing
sites that may be completely wrong.

I would like to say that Wisconsin, it seems
to me, is a leader in this water pollution abatement
field with the splendid new water law, a giantlatep
forward, I feel that the preéent proposed Pederal
recommendations would slow down Wisconsin or cause
Wisconsin to spend é lot of money need%gssly towards
pollution abatement that would be ineffective.

what 18 needed from the Federal Government
is a set of standards. Instead of coming in with
atahdarda that are mediocre, which, of course, the

States have had for years, they should come in with
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help to the States and direction to communities,
rather than a pat on the back and to say go ahead
with what you are doing and keep on doing more of
the same and this will result in hundreds of millions
of dollars being spent needlessly. Direction 1is
need§d. |

I would refer also to an-item.on Page 66,
which I think 18 a fundamental mistake of the
report, Eaiagrayh 15, which stipulatesthat small
disposal plants, because of the.oparating problems,
éould be frowned upon by the officialdom and that
in fringe areas in iarse meiropo;itln areas,of
course ,they should be connected up with the big
sewer systems.
| 1 feel that this is the wionglpointAor
view and that thie perhaps 1s a point pf view
that is prevalent in 80 many cases of water
pollution abatement. Thé big ahawer is considered
meritorious where actually the real answer miy be
improvement in technique and operatiqﬁ of thé,shall'
plant, saving great sums of money OR sgewer expendi-
ture, and perfecting operation and abandoning the

aeptic process andAgoing into‘aeration processges
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and going into ground water recharge and opening

~ the door to a containment of 1iquid wastes rather
than the collection of liquid waste to a yet bigger

plant., And this point of view, if 1t eould.be
corrected, would 1ndu§e communities to begin to
solve the problems logically. |
| I; therefore, say thai the Federal Govern-

ment could be of help, but at present, under the
present program, I fear that it would.actéally be
a hindiance. |

Thanik you. |

MR. KLASSEN: Mr. Chairman, I would just
like to aak thise iitncsa one question and that is
all.

In hig capacity as é eon#ﬁltzng engineer,
I am wondering, are you a consultant to any of the
industries or cities that are named in this report
or on the spoL? -

MR. MOORE: Not to my knowledge, Clarence.

I would like to comment further and say

that it seems to me that Illinois, with ita, let's

say, abatement of pollution of Lake Michigan,is
rather out of the picture of this Conference and is

in a splendid poeitiob to say to the others, clean
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up, but at this Conference it certainly isn't.
appropriate to comment on the mediocre standards
that the State of lllinois has had, and that is all
they §ou1d ds, I suppose, because other States did
the same, and 8o wo now are‘tending to project
medlocre standards as & formal rigid pattern which
18, I don't think, healthful. |

MR, VOGT: Mr. MHoore, with respect to
your comments con the Federal Recommendation 15

about maximizing the use of areawide sewerage

.gystems, which apparently you don't agree with,

are you then advocating, say, as aAcannunity grows
that a sewage treatment works be constructed for
each-aubdiviaion ag it develops in a eoamnnity or -
in an area? JIs this what yoﬁ are advoqating?'(

MR. MOORE: _Ilam advocating the 1de§ of
dispersal of sewage at fringe area subdivisions,
yes, rather than collecting that sewage and dbringing
it into a central plant.

MR, VOGT: On what basis do you make thie
éeconmendation? |

MR, MOORE: Well, I make this recommenda-
tion on the basis of, let me say, new evidence that

is indicating and proving that aerated liguid
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will pass into the subsoil at a higher rate than

- septic liquid will, and this gem of an idea hasn't

apparently been exploited very fully up to now, but
perhapas will be with the need for water polluticn
abatement. And, thereroéo, the aubdiviaion.at-the
édgo of 2 large eiﬁy, to Justify 1its éxiatence as a
subdiviesion, you gsee, and to Jjustify its being
created, would have to provide the land area
necessary for providing, let's say, aqua for
recharge 1f appropridte to that particular area
as the best solution. B

| MR. VOGT: Are you saying to do this on
an individual home septic tank system or a community
collection system with treatment and then disposal
into the ground?

MR. MOORE: The ideal, of course, would

‘be for the individual home, with the individual

well and the individual solution to the problem on
the premisges that would be developed and proper

evapo transporation .asil treatment provided to

 solve the problem for the individual home.

~ MR, VOGT: This 1s certainly contrary to
ouyr experience in uichisnn where we have run into

numerous problems because of the geology of certain
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areas where this 18 Jjust not feasibdble.
MR, MOORE: I grant you uherg the geology

18 not feasible and the rock osutcrop 1s near the

- surface of the ground, sewers to a remote area would

be necessary.

MR. VOGT: Not rock outcropping. We have
very little rock outcropping in Michigﬁn. Most of
ours is unconsolidated materials, and in many areas
we get into tight clay soil where your piépoaal
would just be not feasible at all. In fact, we are
now do;ng preciaély what 1is recnmnnhded here in the
Eedéral Bﬁéort,‘te g° to areawide collection systems
to nvo;d sewage outcropping on the ground and ruaning
into the roadside ditches, |

MR. MOORE: I think.thc angwer in that |
case would be aeration of the liquid and preparation
of the_abil for evapo transporation. :I think this

can be done in a given area. The idea would be that

. the liquid, instead of being introduced deep in the

ground as ic now ptopbae in all the State ﬁlunbing
codes with septic tank provisions, let that liquid
be acraﬁed to create an aerobic¢ environment for
bacteria and let that be introduced into the topsoil

8o that 1t would evaporate or be useful for




10

11
12
13
14

15
16
17
-18

19

8 ¥ B B

3013

HERBERT MOORE

irrigation and be disposed of in that way.

MR, VOGT: Of course our plans do essen-
tiélly»thia. In fact, we recommend disposing of
the 1iquid at a depth not greater than 24 inches,
and we still have run into problems. So our
experience has been contrary to your bropoaal here.

MR, MOORE: Haie you aerated the liqﬁid?

MR. VOQT: 'Yba, we have also tried
extended aervati‘onv type treatment works.

MR. MOORE: Thank you.

MR, POSTON: Are there any other questions
of Kr. Noore?

Mr. Holmer?

(No response.)

MR. POSTON: If not, thank you, Mr. Moore.

Mr. Holmer, you may proceed.

MR, noiuxn: Is Mrs. Robert Erickson in

.the proom?

We have been iuvolved with cows and foxes
and badgers, and now I turn our attention to the
wolf,

The ¥Wolf River in Wisconsin was the origin

of a regional planning commigsion, which has since

‘'been renamed the Northeast Wisconsin Planning
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Commigsion. 'wa are fortunate in Wisconsin in
having two major planning commigsions, one covering
the southeast geven countiea, including xilwﬁukea,

Racine and Kenogha, the other covering 14, I believe

. 4t 18, of the northeastern Wisconsin counties that

are endeavoring to develop & coordinated and.
cohesive program for the management, among other
things, 6: their natural resources.

The Northeast Wisconsin Regional Planning
Commission has embarked on a apéciric and intensive
hydrological program,

Here with us this morning are the Vice-
chairman of the Northeast Wisconsin Regional Planning
00mm1§aioﬁ, Mr. Eugene Garrow -- excuse me, Chairman
of the Standing Committee¢ on Water Resources Conser-
vation--#r, Tom Pitt and Qerald Paul, the hydrologist
for-the Northeast w1aconain-negiona1 Commission.

Mr. Paul will present the report of the

Commission,
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STATEMENT OF GERALD PAUL
CHIEF HYDROLOGIST
NORTHEASTERN WISCONSIN

REGIONAL PLANNING COMMISSION

MR, PAUL: Thank you, Mr. Holmer, Conferees,
Ladies and Gentlemen.

My name 1s Gerald Paul. I am the Chief .
Hydrologist for the Northeastern Wisconsin Regional

Planning Ccmmission,am'rzhave been asked to present

The Northeastern Wisconsin Regional Plan-
ning Commission represents a nine-county area
centered along the upper portion of the Fox and
Wolf Ri?ere. The watersheds of these maJér Wisconsin
rivers'combine to form the largest tributary in the
entire Lake Michigan Basin. Approximately 6,000
gquare miles of drainage area contribute flows

which are dlscharged into the Lake via Green Bay.

sion would like to go on record as standing ready to
assist in any efforts to "save our lake". We are

already heartened by two objectives of this Conflerence i
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1. The positive attitude that corrective
pollution abatemeht action must be taken--

and will be taken.

2. The cohcern for inclusion of the tributaries
and their originating sources. of pbllgtion con-
tridbution and relevant problems.

The people of our area of Wisconsin have
long been concerned about the'progresgive deteriora-~
tion of our vital water resources and what ﬁltimate
effect it would have on the way of life for the
inhabitants and others. 1In 1958 an organization -
(The - Wolf River Improvement: Association) was
formed by concerned citizens to protebt, restore
and preseivé,the Wolf River for future generations,
Through their efforts the Wolf River Basin Regional
Planning Commission (comprising seven counties)
was created, by the then Governor Gaylord A, Nelson,
A staff was hired, a comprehensiQe plan dévéloped,
other couhties added,'and the name changed to the
Northeastern Wisconsin Reglonal Plahning Commission
in 1967,

The Planning Commission, having been
founded by citizens 6oncerned about water quality

and purlty, i1s devoting much of its ataff time to
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asgisting the nine member counties in the planning
fields of flood plain zoning, sewer and water, and
sanitary codes in addition to stream fiow and
chemical analysis of the waters at 107 m@nitoring
stations. The 8tream flow and chemical analysis,
data gathering which started December 8, 1967, is
performed by two highly qualified staff people,
nyself, Mr, Gerald Paul, Chief Hydrologist-Civil

Engineer, and my-aasociate, Mr. Boyd Kinzley, -

-Director of Natural Resources. Our sewer and water

comprehensive planning assistance to our nine member
counties 1s provided by Mr. Frahk Hedgcock, Chief
Planner, and his assistant, both members of the
Planning Commission staff who have been active in
this field for the Commission since September 1, 1937.
A few more statistics are essential to
understand the problems confrontibg the Northeastern
w1a§on81n Regional Planning Commission and its nine
nember counties, and the pollution abatement of
Lake Michigan:
(1) The combined Fox-Wolf River, as mentioned,
is the largest tributary to Lake Michigan with
a mean of 4140 CFS. This i almost 1 1/4 times

the amount granted the State of Jllinois for
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diversion purposes.
(2) fThe drainage area of this watershed,
served by the Northeastern Wisconsin Regional

Planning Commission, is approximately 5,817

: aduare miles or approximately 90 per cent

" of the total acres that drain into Green Bay.

There are‘233 miles of river from Hiles, the .
atart of the Wolf River, to Lake Winnebago.
(3) The population of this area 1n.1930 was
253,546 and 320,629 in 1960, with a prodecti&n
of 398,000 by 1980,

(4) The 1962 per capita income 6r residents

in the region was $1,780 with one out of

-e#ery two households in the rural counties

having incomes of less fhan $4,000 in 1962
compared to less than one out of every three

in the urban counties.

| (5) In this region there are a total of 116

. incorporated municipalities and unincorporated

villages consisting of 67 unincorporated

villages, 39 incorporated are&s of under 5,000,
5 incorporated areas of 5,000 to 9,599 popula-.
tion, and 5 1ncofporated areas with a populé—

tion of 10,000 or over, the latter being in the -
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lower reaches of the region primarily.

The points we would like to make are as

follows:

(1) Urbanization along our regional waterways,

' we feel confident, will be controlled by enforce-|

ment of our Water Resources Act which deals with
rloéd plain and shore line zoning. However, the
67 smaller unincorporated villages and some of
the 39 citles of undef 5,000 population are
faced with a preponderous'problem of compliance.
Some of them are polluters, dumping raw sewage
into the river; they know it; they want to do
something about 1t but they do not have the tax
béae to provide the neceaéary means. They have
received State orders to comply -- they will

be cited and poss;bly prosecuted unless State

‘and Federal grants are forthcoming. We invite -

this COnferenceito take speoial-note of this -
situation a8 it no doubt exists in the other
neighborin; States as well and deserves the
serious consideration of all concerned and the
support of Senator Nelson's proposal of 90
percent assistance for sewage treatment

facllities.
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(2) we recommend aurveyn'for comprehensive
recommendations relative to the interrelation-
ship of surface and ground waters to avoid con-
tamination of our water by 1ndiacrim1nat§
gselection of sites for waste disposal.
(3) we recommend that COngreas_be asked to
expand "701" planning grants to include funds
for hydrological studies.
(4) We heartily endorse the waterahed approach
to our water resource problems and recommend
that the’ Federal and separate State.aovernmanta_'

seriously consider all aspects of the use of

.data processing equipment for central recording

and reporting of technical information pertain-
ing to water resources; permits such as flowing
well discharge; well drilling; channel enlarge-
ment; daily industrial consumptive uge of waten,
étc.; 80 effective up-~to-date water administra~
tion can be effective.

(5) We recommend that 100 per cent abatement

of human pollution of-Léke Michigan be the goal

of this conference and 1ts ultimate proposals,

for if this goal is not attained and maintained

by us and our successors the compounded problems
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of the future can only'prolong-fhe date of the
'ultiméte death of Lake Michigan.

We recommend further that siltation be
classified and dealt with ag a pollutant. Sources
of information tell us that the Wolf River is the |
rgcipieht of approximately TOO tons of silt annﬁally.
This originates.'from fwo major sources, namely,
wave wash assumed from pleasure Boata in the navi~
gable portion of ﬁhe'river and,agricultural lands
throughout the area. These two sources of siltation
preaently do have programs 1n progress to alleviate
this condition; however, they are inadequate and
must be éxpanded upon,

(1) Stream bank eroai@n_can cuirently be
corrected on agricultural land by the farm
owner cooperating with the ASCS, on a coﬁt-
sharing basis. There are two drawbaéka‘to
"this program:

(a) 1t is not'compﬁlsory.

(b) There 18 no provision for cost sharing

agsistance on non-agricultural land. How-

Aever, our Planning Commission has called

the latter to the attention of Senator

Nelason asking that the ASCS Program be
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expanded to include non-agricultural land

also.

(2) Subwatershed development 1is possible under
PL 566 but must be acceleﬁated througpout the
Lake Michigan watershed if we ére to‘maintain‘
the carrying capécity of our surface water
systems and preﬁent silting eutrophication of
our reservoirs, |

We recommend that the current trends and
proposals to separate storm and sanitary sewer
gystems be given a long, hard look. Are we ulti-
mately going to have to treat storm aew@r.watér
because of the increased use of calcium chloride?

If 80, are we actually doingAtﬁe right thing by
separating thege systems or would it be more practi-
cal and economically feasible to spend this time and
money in building treatment pianta, now?

We wish to thank you for the opportunity
to present our views and pledge our fullest COQpera-
tion to preserve Laké Michlgan, one of our greatest
heritages.

Respectfully submitted,

(signed) Gordon A. Bubolz
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Gordon A. Bubolsz, Chairman
Northeastern Wlsconsin Regional

Planning Commission

(Signed). R. E.’Garrow
R. E. Garrow, Chairmah
Standing Committee on Water Resources
-~ Conservation
MR, STEIN: Thank you, Mr. Paul.
Are fhere any comments or questioﬁs?
Mr. Vogt.
MR. VOGT: Mr. Chairman.
Mr. Pﬁul, on Page 3 (3019) you indicate. that

‘the smaller communities which‘admittedly are pol-

luters and dumping raw sewage 1lnto the streams,
they recognize this, they want to do aﬁmgthing about
it, buf you allege that they do not have the tax |
basis to provide the necessary means.
On what basis do you make guch a Judgment?
MR, PAUL: Well, in line with some of the
water quality work that is being done in that area
and 1n.lihe with tﬁe'wate;:qualityreriperiavwhich

has been developed, various monitoring of nuheroua
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streamg in our reglon has been done. These certain
communities have been cited as major polluters,.
However, legislation, I believe, from the Attorney
General'é office 1ev1e§ huge sums, I can't recall
any particular figure,_ maybe Mr. Holmer can back me

up on this, I think it 18 something like $500

thousand for a community of in the neighborhood of

maybe 300 people. This 18 the -~

MR. VOGT: You are Just talking ;n
generalities? |

In other words,v;t seems to me that if you'
claim that the communities are not financially able
to correct their pollution, you should have some
bagisa for thls, and 1t seems that there would be
ways and meansg of determining this. Do you have
this information?

| MR. PAUL: I don't have that at my dis-
posal. It does 2eem evident'-- |
~ MR, VOGT: On what basis did you make

that statement, then?

MR. PAUL:‘ It was made from actual figures,
which I don't have here,

MR. HOLMER:  Mr. Paul, Gene Garrow 1is

right behind you. He may have an answer to the
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question.

MR. GARROW: In answer to your question,
gir, there 13 the Village of Fremont of a population
of approximately 575 to 600. - The cost of engineering
estiﬁate for éewage treatment plant for this village
is $403,000. Their gross assessed value is some-
where in the neighborhood of $2 million.

This is a town of reﬁired people, elderly
people, who retired on very low income, are operating
very close to the belt, so to speak, and comprised
probably of a greater percentage of widows per capita
than the national figures would reveal, In other
words, I think there 18 something like between 35
and 45 widows occupying separate hbuses, geparate
entities, |

This particular village of the Wolf River
is located in the flood plain and the 100-year
flood stage did create a flooding condition of
practically the majority of the downtown business
district as well as many of the pesidential areas,

They have pursued for the past three years,
at least, the course of seeking assistance from the
State of Wisconsin, Federal funds, whatever sort of

grant would make it possible to accomplish the
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sewage treatment of their effluents from the City.
At the present time they dump into the Wolf raw
Qéwage, all of them, practiocally all of them. The
saturation of soile 1s such that they are at a point
of, as we gay and as has been used here, of ﬁo rotufn.
There is no alternative to speak of: at the present |
time other than to go to a aewage treatment plant.

' However, they feel and had a meeting as
reéent ag last night and expressed their opinions
that~they'are_1n no position for a bonding for &

period of 50 years becauae the revenue from thia
plant and most assuredly their present assessed

tion to provide this added income for operational
monies. | |

Does this answer your question, sir?

MR, VOGT: This is Jjust one.exemple, sir,

I wouldn't expect. that every community would be in

& flood plain where some means of pollution control
¢ouldn't be exercised, even going to Mr. Moore's

suggestion here earlier where a small village of,

. say, 5 or 6 hundred people might'even go - to

individual septic tanke with in-ground disposal,
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thereby removing their wastes from probably the
gtorm severs that are thereby polluting the near-by
atream. I would think that this might wall be a
solution in some instances,

In other cases I think it ig incumbent
upon these communities to do the veri utmoaf from ’
the standpoint of. attempting to finance as much as
they can over.a period of time. It may be thgt
thay have to do this in a stage progran, But at
least get going rather than Just throwing up their
hands and gaying we can't do’it. |

'MR. GARROW: Sir, would you call get. goling
three years of.diligent erfofts to seek assistance
throughout various State agencies and a meeting as

recent as last night with the Feﬁeral'Houaing Admin-

istration? . Their legal counsel and the -- there

waa one other man there in attendance from one of

the agencies, I think that in a small village like

‘this when you have approximately 30 people out, this

is a pretty good representation.
By no means do I wish you'to feel or
entertain the thought that Fremont i1s the 1isolated

instance. Thie flood plain extends all the way

practically to Shawano{ Mr. Paul can point out
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here for your benefit where Shawano 1s in relation
to Lake Winnebago, and you will find that this ie

a matter of approximately 100 milgs and perusal of

‘the map will show you that there are many small

unincorporated villages.

Research will show you'thgt'many incorpo-
rated villages still are not in a financial position
to accomplish this at this time without Federal or
State grants. We have been informed or the Village
of Fremont has been informed that State and Federal
grants have been earmarked for at least 1969, State
compliance requested required that théy comply by
January 1968.

MR, VOGT: Sir, I don't mean to imply
here that we don't have the-éame problems in
Michigar. ,because we do. We have small communities.
But I think the pbaition I am taking here 18 the
samé position I take on our Water Resources Commia-l
sion in Michlgan, that poverty isn't an excuse for
pollution and that the communities Just can't seek
outside aid to solve their problems, Tﬁey must do
as much asg 1= physically possible with their own
funds and then 1f there 1s a gap between what they

have and what they need, maybe they can seek aome
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outside aid,
But 1t is incumbent for them to do the

maximum with their own resources, and this is about

' the same story we tell our smaller communities in

Michigan which are faced with the same problem that
you rolks in Wisconsin héve.

MR. GARROW: We as a planning commission
are working very clogely with these people. We are
attempting to steer, gulde them and aild them in any
way possible. It does become frus;ratins ﬁhen there
is the earnest effort to comply and there is also
the sound logical reasoning that they just finan-
cially can't comply,

| We feel confident, however, that our State
agencles are aware of this. But I think that we
wanted to bring this to light,feeling that possibly
previous speakers had not aurfiéiently elaborated
on this particular point. If wé are going to clean
up Lake Michigan, it has many facets. We can't only
look at tbe obvious pollution that is visible; we
must do a little research and g0 into the back
country, the originating sources of water, and plok

up the polluters whoever and wherever they may be

~and arrive at this determination of how we are going
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to cope with 1t. This 1s only a segﬁent of the
problem that we are pointing out to you for your
information at this time.
MR. STEIN: Thank you very much.
Are there any further'questiona or
comments ?
I not,Athank you,
MR. HOLMER: I havq one queation of Mr. Paul
or Mr. Garrow either one, |
I would like you fo indicate briefly the
sources of fuﬁding'for your hydrological program.
| MR.. GARROW¢ We.are operating under a very
stringent budget. The way the Planning Commission
of the State of Wisoconsin is set up is that wé are
allowed to -~ the couﬁtiea ask ﬁo form a regional'

planning cdmm;ssion and the étate atatutes provide

‘that if it 1s granted and approved by the Governor

that three ten-thousandths of & mill of assessed
valuation is allowable. I think that thia_primarily

was one of the reasong that. the population of these

‘nine counties was pointed out, because in the fund-

ing of a planning commission such &g this there are
many facets to planning and demands upon planning,

and it is comprehensive planning involving all these
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other things such as economic development,

'population expansion, exploéion, if you will,

among other things, land ugse, and as a result, in
order to aervicé all of theée member counties,
monies have to be divided, in our instance down

to where we can only afford at the present time

2 hydrologist -- and believe me, gentiemen, this
took us three and a half years or four and a half
yéars to get a:hydrologiat, civil engineer, which |
Mr. Paul happens to be -~ and'with-the magnitude of

the Job you can sBee we are only scratching the

-gurface,

Now, theae funds in addition are 8upple- o
mented and augmented by some Federal funding, local
funds, et cetera. However, our budget is not that
high ﬁhat we feel that we can do a full water

resource polldtion abatement job unless we do have

.additional assistance from possibly the new District

3, which involves our area, or possibly your recp&-
nition of the fact that we are & major conﬁributor'
to'thefLake Michigan watershed; |

MR, HOLMER: _That.was part of the Answer,
at least, Mr. darrowo

My reason for asking the question, Mr. Stein
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is that this has been an interesting cooperative
program and in the detalls at the back of your
records you will find that part of this program

is financed out of a Federal appropriation for

. comprehensive water planning, and a somewhat larger

amount hag been allocated from the State budget to
help finance thls program as well as your local tax
funds which are providing the base for the progran,

It is an important cie and it ought to be
supported, but it is also an example of inter-govern-
mental cooperation involving all three levels,

MR. GARROW: Thank you, Mr, Holmer,

MR: STEIN: Are there any further comments
or questions?

(No reapohse.)

MR, STEIN: If not, thank you very much,

Mr, Holmer.

MR. HOLMER: Before I begin, I would
like.to ask if there 1s any resident of Wisconsin
who deslires to present a statement to this Conference
who has not had that opportunity?

Yes, sir,

‘MR. JAHNKE:  After awhile,

MR. HOLMER: No, firsat.
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Mr. Jahnke?

Mr. 0. A. Jahnke of Milwaukee.

STATEMENT OF O, A, JAHNKE

MILWAUKEE, WISCONSIN

MR. JAHNKE: I have no paper,

Mr. Stein, Chairman, and Conferees.

I feel awful ashamed to have to come up
here in order to protect Lake Mighigan.

My grandfather and your grandfathers and
fathers passed a law for usg, Section 13 of the Rilver
and Harbor Act of March 3, 1899, which reads:

"Uhder Pederal law enacted by Congress it
is unlawful to deposit or discharge or cause to be
debositéd or discharged any refuse matter.of any
kind or description whataoever(from aﬁy gship, barge
or other floating craft of ahy kind or from shore
docke or wharves into any navigable waters of the
United States.”

That includes the whole 50'Statée.

"Also unlawful are deposits of this nature
on shore of the waterway or on shore of a tributary

where the refuse material 1s liable to fldat or to
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be washed into the navigable water. Included in
the term ‘'refuse' are petroleum'products, garbage,
debris of any kind, other kind of refuse, including
bottles, ﬁaper, énd 80 forfh."

| The prescribed penalties for this violation

and conviction of this atatute reads substantially

~as8 follows:

"Every person, corporation or company
that shall violate or shall knowingly violate, aid,
abet, authorize or instigate a violation of this
law shall be guilty of a misdemeanor and shall be
punished by a fine not exceeding $2,500 nor 1ess'
than $500 or by imprisonment in case of a person
for not less than 30 days hor more than one year
or by both fine and imprisonment at the discretion
of the Court.”

That 1s the end of the quotation of this
law, _ |

When the Jésﬁit priests and the early
explorers first ééma up on the Lakes in 1634, they
called the Great Lakes the Oceans of Sweet Water.
And wheh I ﬁaa a boy, I was born right on Lake
Michigan right north 6f Manitowoc there, my grand-

father bought Grants Pler. They didn't have harbors
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in them days. I used to play down at the lake

from the time I was about five years o0ld, and

whenever.I.gﬁt thirsty I used to take my hands and
make a little oup and take a drink, but I don't
bellieve we qan do that today. , |

I Jjust wanted to read‘from'thisélaw that was
passed in 1899 for the redordaland the Government
records,because if we had followed up from that time
on we wouldn't have needed this Conference today.

 Thank you very much. |

MR. STEIN: Thank you,

(Appiause.)

MR. STEIN:_ I say this for the purpose of
the record,and Isee the Corps of Engineers are in |
here, this 1s not a new statute. This must have
been at leagt the ten thouaandth'time I have either
read it or heard 1t. It 18 not an easy statute to
read. I think if the statuté purported to clean up
all pollutiBn we wouldn't need our Federal program
or our Pederal law. The courts have litigated this
statute for years., The Corps of Engineers has
administrated 1it.

The pollution referreq to refers to

pollution whicn interferes with navigation.
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Would you continue.

STATEMENT OF FREEMAN HOLMER

ADMINISTRATOR, DIVISION OF RESOURCE DEVELOPMENT

WISCONSIN DEPARTMENT OPF NATURAL RESOURCES

'MR. HOLMER: Mr. Stein, Fellow Conferees.

I want to thank all of the witnesaes,

Mr. Jahnke and Mr. Moore and Mr. Billings and
Mr. Ewena, and 1 would like also to thank our
women representatives who have appeared here before,

Mrs. Dahl yesterday, who has sent to us a telegram

this morning addressed to the PFWPC Confereea, which
reads‘aé follows:

"Even as this group discusses pollution

problems an atomic power plant is discharging ten

degree thermo pollution into Lake Michigan. Addi-
tional blants will add more. . Experts admit ecologi-
cal changes. Controlled freezer unit using cheaper
atomic power to cool the extra'teh degrees would
eliminate the problem in the lake, also in the
Alaskan salmon spawning rivers and in Florida's
Biscayne Bay, saving 1Arge industries as well as

natural beauty. Another example of the 'new approach"
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In addition to Mrs. Dehl, we had at
earlier gessions speaking for national groups
Mrs, Donald Clusen, of thg Leasue}of Wowen Voters,
who comes from (reen Bay, &nd a atatement‘diatrio
buted yesteﬁday on behalf of the General Federation
of Women's Clubs by Mrs. G. L, McCormick of the
Milwaukge area. | o

This ﬁornins I received another telégram'
Natural Resources Association of Wisconsin. It

“The Citizens Natural Resources Associa-
tion or.wisconsin gupports the goals of this Con-
ference. We recommend that a moratorium be declared
on the applidation of pesticides thét-are contribus .
ting to the raﬁid degradation'of‘the environmaht |
throughdutvtbe Lake Michigan area."

Signed by F. M. Baumgartner, President,
CNRA. o

On Monday in the United Statea‘Sengte
Senator Nelson, who waa.wiﬁh us last week, addressed
the members of the sénate, and included in his

remarks were four paragraphs'which'I think we &as
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Conferees need to bear constantly in mind as we
come to grips with the problems that confront us
in our role here.

Senator Nelson sald:

"The Governors 6f the four States called
to tﬁia Conference have designated as their'ﬁepre-
gsentatives the heads of their appropriate conserva-
tion water resources or natural resources departments.
These men are all thoroughly experienced in the
field of water pollution. Most of them are veteran
administrators of their own State'programs designed
to c;ean up pollution. 'Thia, of course, puts them
in a 4ifficult position. All of them are proud of
their own State programs, all of them are somewhat
sceptical of Federa1 '1ntefference' 1n thelr water
pollution programs,"

I am going fo return to Senator Nelson's
quotation in a moment, but let me pause here long
enough to say that anyone who denies the fact that
the existence of someonev100k1ng over your shoulder
causes a degree of skegpticism at any polnt need only
be here or in our home Statea when there are those |
who offer advice or counsel or restriction, and this

applies to all of us, because we all look over each




10
11
12

13

14

15

16

17

18

19

& ® 8 B

303¢
FREEMAN HOLMER

other's shoulders in this business and there 18 a

~ tendency to be 1f not skeptical at least nervous.

Senator Nelaon went on:

"It is going to take real statesmanship
on the part of these men to rise up to the challenge
which the Conference presents to them and to agree
on & really bold set of recommendetion® which will
clean up Lake Michigan. They may be called upon to
make recommendatione which will be painful for them
and others in thelr States to accept, but there is
no alternative if we are to save Lake Michigan."

Yesterday in his addreés to us Governor
Knowles provided an answer and a gulde to the
Wisconsin Conferees when he said clearlj and boldly,
"Wwisconsin is prepared fo cooperate fully in support
of the recommendations which are developed in this
Conference. We are‘unequivocally committed to meet
our respongibillities iﬁ the preservation of Lake
Michigan."

Wisconsin law declares it to be "the
express policy of the State to-mobiliée Government
effort and resources at all levels, State, Federal

and loecal, allocating such effort and resources to

‘accomplish the greatest result for the people of
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the State as a whole.," Twice it affirms ‘“"the
importance of Lakes Superior and Michligan and Green

Bay as vast water resource reservoirs," and the

~necessity for high water quality standards relating

-to these waters.

in pursuit of this statutory directive,
Wisconsin: Administrative Code deolares the initial
intention that the opén watefe of Lake Miohigan
shall meet the standards :or all.-uses, thap awimming
béachee megt the standards for bhody contgot recrea-~
tion and that the harbor-areas (in the vicinity of
pollutionai«outlets) belraised to meet what are
really exacting minimum standarda. The';ong-range
'gdal of Wisoconsin intrastate standards, including
those 1n1and'waters‘wh1ch are.a part of the Lake
Michigan Basin, is "to permit the use of water
resources for all lawful purposes, " including thé
reproduction of game fish and minnﬁws. The "werking
obJjective" is aiready declaréd to be td achieve
these goals within ten years,

Achievement of. this goal.requires the
cooperafion of 1nduatry, local Government, and
private citizens. State financlal assistance to

municipalities and tax incentives to industry have
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been pfovidéd to encourage such cooperation. 
Adminiatfative-ordera, enforéeable in the courts, are
available, if needed, to assure compliance.

with aﬁecific reapéct to lLake Michigan,
the State or Wisconsin submitted to the Department
of the Interior initial water quality standards and
a plan for their implementation, We afe gratified
that these have merited approval by the Deﬁartment

and request that they be incorporated in the,re&ord 4

~of this conrerenee,,albng with'a copy of the Wisconsin

Water Resources Act of 1965 and related legislation.
Subsequently 1 ahall make reference to

certain other documents evidencing the Wisconsin

‘Program, These are included in two rather large

notebooks which have been diétributed to the Confer=
ees, and I would sugseat rather than incorporating
these at the points in my remﬁrka that they be
incorporated as a single exhibit.

MR, STEIN: Do you want them as an exhibitl
or part of the Conference transoript, Mr. Holmer?

MR. HOLMER: As an exhibit, sir. -

MR. STEIN: Without objection, that will
be done.’

(which said documents are marked Exhibit
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and are on file at fhe Pederal Water Pollution
Control_Administration Office in Washington, D.C.,
and at the Regional 0Office of the FWPCA in Chicago,
Illinois. )

MR. HOLMER: The communities and industries
affected by the plan of enforcement have been noti-
fled of our intention to enter the necessary pollu-
tion abatement orders promptly. You will find in
that planned implementation target dates and the
specific requirements. We have deferred entering
formal orders to these municipalities and communi-
tieé{ first while we were awalting the approval or
hodification of our standards in the processes of

review in the Department of the Interior,and more

recently in anticipation of this Conference., We

intend, of c¢ourse, that our plang and orders will
reflect the results of this Conference and'they are,
these pléns and brders, merely‘the next steps in
odr.continuing program of pollution adbatement.

We will make no effort here to enumerate
all of the past or present steps'being taken to
abate the pollution of Lake Michigan hy Wisconsin
communities and industries. These are in many

respects detailed in the documents which have been
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distributed to the Conferees. The Conferees

. already know that Milwaukee has been a pioneer in

gecondary treatment and is scheduled for improvement
of 1its collection and treatment facilities over the
next ten years at an investment of approximately

$150 million in local funds. Kenosha dedicated 1ts
new secondary treatment plant last October, Racine's

new~secondary'facility is8 under construction. Green

‘Bay and Milwaukee (in efforts which have been

encouraged and financially supported by the Federal
Water Pollution Control Administration) are deebly
engaged in major resear;h dealing w;th papermaking
wastes, nutrlent removal, and the management of
storm ru;off.

Other efforte in the Lake Michigan Basin
are oﬁ will shortly be under way in the-Lake
Michigaﬁ Basin in Wisconsin to abate pollution.

Some of these will result from recent surveys of
the Fox River and the Root River and recent hearings
thereon; The reports of these and other basin sur-
veys ahouldvalso be made a part of the record of
this conference, and they have been distributed., We

are taking these and similar stepg in the confident

expectation that our actions will have a favorable
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_effect on the character of the waters of Lake

Michigan. Further surveys in 1968 will complete
current coverage of the streams in the Lake Michigan
Basin.

The news release on December 21 announcing

this Conference listed seven specific'forms of

. pollution among those which should be considered

here., There are others that have been included in
the report of the PFederal Water Pollution Control
Administration, including urban and agricultural
runoff, sedimentation, aﬁd the matter of persistent:
pesticides,

Of the seven items originally listqd,
three (dumping of’dredged materirl, oil pollution,
and control of discharges by commercial and pleasure
op#fﬁ) ciearly‘require national standards and a
consistent program among Federal agencies.

Three of the listed items (treatment of
municip#lland 1nduetrial wastes, thermel pollution,
and beach pollution) seem clearly within the province
of the States., It 1s essential, however, that the
States be.enforcing adgquate and comparable standards

and that the programs of the States be coordinated.

‘Michigan, for example, has adopted & bold program
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addressed to the alewife nulsance; Wisconsin 18
aharing in the enterprise. We will continue to
collaborate with the other Lake Michigan States,
and the Federal agencles, through the Great Lake
Bagin Commiasion, in thé development and execution
of a comprehensive program,

The seventh listed ?roblem (the overen-
richment of shoreline waters by nutrients) is
especially crucial. And may I say that the next
few paragraphs wére written before this Conference
convened, axl Iwarit to say something about theh after
I read them as they'weré written two weeks ago.

\ Phosphorus, nitrogen, and other nutrients
enter the Lake from a multiplicity of sources, many

of them natural. The Subcommittee on Alr and Water

Pollution of the Senate Committee on Public Works

'~ has reminded ug that "even in the absence of man,

lakes would eventually die. . . .through natural
runoff, sedimentation, and changes in the biological
balance of the Lake," |

This process of aging is inevitable,
although it may, for long periods, be 1mpefcept1b1e.
It i1s marked py "increased fertility and the prolif-

eration of algae,"
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The Committee Report (No. 917, 90th
Congress, lst Session) goes on to observe that
"Present knowledge of eutrophication and potential
techniques of brevenfion and reclamation....is too
limited to begin a full-scale program of Federal
involvement....We lack adequate technology to deal
with the problems of diffuse.souroes, natural and
man-influenced, which characterize the principal
contributors to eutrophication.”

-Yesterday when Mr. Purdy was at this
microphone, I posed a question to him and I got an
answer. The question was, given the existence of
all of the alewlivea and their provision of phosphorus
to the shoreline waters whether it really made a
great deal of sense to begin with a major effort

at the removal of phosphorus from municipal and

industrial waate facilities,

And his answer, I think, helped to clarify
my own thinking, which had been severely influenced
by the statements last Wednesday by Dr. Baumgartner
and Dr. Weinberger, The problem of phosphorus and
its elimination 18 clearly a critical one, and while
there are vast gaps 15 our knowledge and subject to

further review of the recommendations submitted to
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us by the Federal Water Pollution Control Administra-

tion, it seems clear that we need to take all rqaai-

ble uteps'in this aréa as rapidly as we can,“

| Wisconsin policy 18 clear. The decision

has been made to enhance the §uality of all WIaconaih

water and particularly to control, té the extent

feasible, the procesgses of eutrophication in all

our lakes, including Lake Michigan. The odds

against us are significant but we are determined

and have directed our efforts to arrest and reverse

‘the process. We propose that this conference face

the problem squarely and realistically; as though
' We suggest that

this requires substantial research and submit for
incorporation in the record of this Conference a.

pioneering report "Excessive Water Fertilization,"

developed by the State of Wisconsin. This Joint
effort of the University of Wisconsin and State
agency personnel offers.a number of speqiric
recommendations tﬁat deserve consideration and

adaptation by thié Conference.

(Which sald report is as follows:)
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EXCESSIVE WATER FERTILIZATION

Report
To The

WATER SUBCOMMITTEE
NATURAL RESOURCES COMMITTEE OF STATE AGENCIES

Prof. Richard B. Corey
Department of Soils
University of Wiscorisin
. Madison, Wisconsin 53706

Prof. Arthur D. Hasler

Laboratory of Limnology
University of Wisconsin
Madison, Wisconsin 53706

Prof, G. Fred Lee

Water Chemistry ILaboratory
University of Wisconsin
Madison, Wisconsin 53706

F. H. Schraufnagel, Chairman
Public Health Engineer
Water Resources Division

‘Dept. of Resource Development

453 State:Office Building -
1 W. Wilson Street :
Madison, Wisconsin 53702

Thomas L. Wirth

Water Research Coordinator
Conservation Department
Nevin Hatchery

Route 2

Madison, . Wisconsin 53713

Madison, Wisconsin
January 31, 1967
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January 31, 1967

Mr. H. E. Wirth, Chairman

Water Subcommittee

Natural Resources Committee of
State Agencies

P. 0. Box 309

Madison, Wisconsin 53701

Dear Mr. Wirth:

The working group on Control Techniques and Research on Water Fertili-

zation has been charged with the problem of excessive fertilization of

our lakes and streams. We were asked to study the need for removal of
nutrients and to make recommendations concerning proposed state policy
or programs in this field.

The accompanying report, "Excessive Water Fertilization," represents
the efforts of our group in complying with the request. This report
outlines the problem; the key nutrients, their sources and estimated
contributions; control methods and makes recommendations. A summary
and the recommendations are in the first part of the report.

 This report, we feel, fulfills our responsibility. However, if we can

be of further assistance, please contact me or any member of the working

group.

Very truly yours,

FH- W!&

F. H. Schraufnagel
Chairman
Working Group
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SUMMARY

The State of Wisconsin is blessed with many lakes and rivers. Some
of these waters are showing signs of deterioration in water quality as a
result of receiving excessive amounts of nutrients. It is highly likely
that the frequency and severity of these problems will increase with further
urbanization and recreational use. We believe that excessive fertilization
will become our most important public problem in water resources. Every
possible action should be taken at this time in order to minimize additional
deterioration in water quality. : :

Sources of nutrients (or fertilizers) are numerous. Domestic sewage,
even when treated to a point where the effluent is sparkling clear--in fact,
suitable for trout rearing, contributes a major source of nitrogen and
phosphorus. These two elements are generally considered the most important-
contributors to excess fertilization of Wisconsin waters. .Conventional
treatment facilities are presently removing less than half of these nutrients,
although they efficiently remove the suspended solids and oxygen consuming
substances that have traditionally given sewage its unasesthetic connotation.
The volume of domestic sewage will not only increase with increasing popu-
lation but the accelerated use of the plant nutrient phosphorus in synthetic
detergents for our laundry and kitchen sinks appears to bhe adding to the
problem°

Another major source of nitrogen and phosphorus is runoff from rural
lands, particularly manured croplands. These fertilizers reach lakes and -
streams via overland runoff and underground percolation. The major potential
source of these fertiligers is surface runoff from menure applied on frozen
soil. Commercial fertilizers do not appear to be significant sources except
in some areas with speclallzed crops°

Urban runoff, another major source of nutrients, will continue to-
rise as the. surfaces of the landscape become increasingly covered with -
roads and roofs. Precipitation onto water surfaces also makes a significant
contribution of nutrients through the action of washing the atmosphere,

' The development of wetlands for agrlcultural and urban use also brlngs
about an increased rate of decomposition of organic materials so that seepage
and runoff from these soils may contain large quantities of nitrogen and
phosphorus. Various kinds of industrial wastes are also rich in nitrogen
and phosphorus° They do not appear to contribute the volume of these nutrients
that domestic sewage or rural and urban runoff do but can be 1mportant in
local situations.

~ The solution to the malady of excessive water fertilization is best
obtained by prevention. Better removal of nutrients from sewage appears
possible by several methods. Improvement of present sewage treatment
operations is possible, as is adding an additional stage (tertiary
treatment) for effluents now released as “"finished" products. - The use
of chemical precipitants has shown considerable promise in pilot plants
and can undoubtedly be perfected further. The biochemical removal of
nutrients by growing and harvesting algae in effluent holding ponds seems
an ideal method of removing nutrients, but experimental trials to date
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have demonstrated several problems that have not been solved. The removal
of nitrogen by modifying the present activated sludge process shows promise,
but to remove phosphorus requires a different modification. ILiquidization
of winter manure and storage until spring may prove to be an effective
measure, S :

Harvesting plants and animals from lakes as a control method has
much in its favor as it suggests a use for these fertilizers. Unfortunately,
the quantities of fish and aquatic plants which must be removed in order to
offset the input of nitrogen and phosphorus cannot possibly be attained.
However, aarvesting and refuse removal, coupled with better sewage treatment
and control of nutrients in rural runoff, may go a long ways towards solving
the problem. In addition, harvesting and refuse removal may provide suffi-
cient aesthetic benefits (rough fish removal and aquatic vegetation clearing)
to be well worth continuous efforts on many lakes. '

Lake shores, river frontages and entire drainage basins may require
better zoning regulations in order to minimize the introduction of nutrients.

Other methods show promise for specific waters. For example, diversion
of effluents around the Madison lakes and flushing waterways with clear water:
as practiced in Milwaukee and Chicago have improved local conditions. Chemical
control of algae and large aquatic plants is. effective in localized areas,
but it is only a treatment of the symptom and may cause harmful side effect§s
Dredging shallow portions of lakes, although expensive, may become worthwhile.

Artificial circulation of an entire lake is practical and is now
beginning to receive some attention as a means of improving water quality.. -
Continuous vertical mixing and aeration with compressed air to cause C
‘accelerated oxidation of plant and animal deposition may provide improved
water quality in lakes already in an advanced state of enrichment. Drawing
surplus water from the bottom of lakes during seasons when it is richer in
nutrients than the surface waters normally spilling out may benefit water
quality. The impoundment of streams and subsequent controlled release of
water to improve quality shows considerable promise as a control method.

A number of recommendations for coping with the problem of deterio-
rating water quality from excessive water fertilization follows.

RECOMMENDATIONS

1. Initiate studies on sources of nitrogen and phosphorus to determine
their significance in fertilization of Wisconsin water. Particular emphasis
should be given to municipal sewage, manure spread on frozen land, drainage
from marshes and other wetlands, urban runoff, industrial waste waters,
agricultural drainage and septic tanks. These studies should be directed
toward determining the expeé¢ted contribution from these sources in order
that better estimates can be made in specific situations.

2. Initiate s study on the significance of detergent-based phosphorus in
the fertilization of Wisconsin surface waters. If this study shows that
detergents represent a significant source of phosphorus, action should be
taken to minimize this source.
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3. Initiate studies on methods of controlling plant nutrients from
sources that may be of significance. Emphasis should be placed on pérformance, °
cost of installation and operation of nutrient removal processes from pilot
plants, demonstration units and full scale operating systems. Also, emphasis
should be given to methods of zoning watersheds to minimize the transport
of plant nutrient to lakes.

4. Initiate long-term detailed studies on the current degree and
rate of fertilization of selected lakes and rivers by nitrogen and phosphorus
as well as other growth promoting substances and factors. Emphasis in these
studies siaould be directed toward gaining information on the relationships.
of plant nutrient influx and the growth of excessive amounts of aquatic
plants. Streams and lakes that are in various degrees of eutrophication
should be selected for study. It is suggested that consideration be given
to studies on Trout and Crystal Lakes in Vilas County, Pine Lake in Chippewa
County, Big Cedar Lake in Washington County, Devils Lake in Sauk County,
Little Court Oreilles Lake in Sawyer County, Lake Minocqua in Oneida County,
Lake Delavan in Walworth County, Pewaukee Lake in Waukesha County, Bailey
Lake in Waupaca County, Lake Mendota in Dane County, the Brule and Rock
Rivers and Black Earth Creek, One or two lakes that have excessive amounts
of aquatic plant growth should be selected for a demonstration project in
which every feasible effort is made to reduce the amounts of plant nutrients
entering the lake., This study would provide information on the cost of
minimizing plant nutrients from various sources and also the effect of this:
action on water quality.

5 Initiate studies on the technology of harvesting or increasing
the harvest of surplus crops in lakes and rivers, hence removing fertility,
e.g. fish, higher aquatic plants, algae, bog and marsh plants and,poss1bly,‘
removal of bottom sediments.

6. The State should initiate a program of review of potential water
quality problems in proposed public and private impoundments.

7. On the lakes where action is taken to reduce nutrient inflow,
studies should be initiated to determ‘ne the effect of the corrective action
on water quality.

8. An advisory committee consisting of representatives from state
agencies and university personnel should be formed to advise, coordinate
and guide the studies on the problems of excessive water fertilization.

9. A water fertilization study group should be established. This
group should consist of senior individuals and supporting assistants
representing aquatic biology, soil chemistry, water chemistry, ground
water hydrology, sanitery engineering, political science, planning and
water law, The primary responsibility of the group would be to investlgate
lakes and rivers that are being excessively fertilized in order to determine
the sources of plant nutrients, recommend corrective action and determine
the effect of these measures.

10. A substantial fund should be allocated to support the investi-
gations listed above.
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11. A need exists to keep the public informed concerning problems
and progress on excessive fertilization. The University Extension, or
another appropriate agency, should undertake this service as a central
objective,

I. THE PROBLEM

. The "Working Group on Control Techniques and Research on Water
Fertilization" has been charged with the problem of excessive fertilization
of lakes end streams. It has been suggested that the need for removal of -
nutrients should be studied to produce a proposed state pollcy or programs -
in this field.

There is a general consensus that excessive fertilization is a growing
problem and results in a deterioration of water quality. Often the problem
is insidious and makes deep inroads before being detected. Over a periocd of
years there may be a gradual loss in clarity, a development of color and an
increase in aquatic life with a changed ecological make-up. These are
symptoms, yet they could be regarded as "normal" conditions too. Weed
choked areas, the stench of decaying algae and fish, curtailment of water.
sports, losses in property values, water supply taste, odor, and filtration
problems and the change from aesthetic values to nuisances can be the
cumulative results that bring the matter to a head.

. lakes and quiescent bodies of water appear to be more adversely
affected than flowing streams. Fertilization is often associated with man's
activities. A systematic approach would be to get an idea of the elements
or ingredients that make a water fertile, determine the source or sources

-and find out what can be done to eliminate, restrict or ameliorate them.

IT. NUTRIENTS FOR CONSIDERATION

Bartsch (1961) gave examples of induced eutrophication of surface
waters made fertile by sewage and included fish ponds, Lake Zurach in
Switzerland, the Madison lakes, Connecticut's Lake Zoar and Lake Washington
at Seattle. Bare lake, Alaska, was deliberately fertilized (Edmondson, 196k4)
with .025 mg/l of PO4-P and 0.125 mg/l of NO3-N. This was followed by a
heavy algel growth and its cloudy appearance was noted by airplane pilots.

. A report by Rudolfs and Heinemann (1938) called attention to .the
fact that the value of sewage and sludge in the promotion of plant growth
could not be attributed to their mineral nutrients only. They stated that
practically all the experimental work was with hitrogen, phosphorus, potash

and mineral substances. Provasoli (1961) indicated that vitamins B,,,
thiamine, and biotin and perhaps other unknown substances should not be
neglected as factors in bloom production. Most investigations of aguatic
nutrients center about nitrogen and phosphorus. Undoubtedly, these two -
are critical but other factors are apparently involved.

The usual nitrogens considered are those tied up in cell material
as organic nitrogen, and the inorganic forms: Ammonia, NH%, or ammonium,
NHh+; nitrite, NO,”; and nitrate, NO3'. Inorganic nitrogehs are considered
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as readily available nutrients. Free nitrogen gas, Ny, is generally not
available but in some cases can be significant where nitrogen fixation
organisms are involved.

Soluble orthophosphate, Poh‘3, is considered the important form
insofar as cell utilization is concerned. This type of phosphorus is some-
times loosely referred to as soluble phosphorus or inorganic phosphorus.
However, condensed or polyphosphates, major constituents of synthetic
detergents, are soluble and inorganic but are not orthophosphates. Total
phosphorus includes the condensed phosphates and orthophosphates as well
as that fuund in organic forms.

III. NUIRIENT SOURCES

Sewage

Sewage is frequently cited as being a majof contributor to water
fertilization. It would be helpful to get an idea of the amounts involved
and nutrient removals that are obtainable by present treatment practices.

A report by Rudolfs (1947) indicates en adult ingests from 1.2 to
2.0 grams of phosphorus per day (1 to 1-2/3 1lbs./year). In adult humans, it
can be assumed that over-all the input equals the output. In the excreta, 35
to 50 percent of the phosphorus is contained in the feces and 50 to 65 percent .
is discharged in urine. Phosphorus in the latter is present in. oxidized form
as free phosphoric acid and disodium and monosodium phosphate. An adult needs
& minimum of 0.88 grams of phosphorus per day (0.71 1bs. /year) to replace body -
losses (Wirtshafter, 1942). Pregnant women, nursing mothers and growing children .
need about 1.3 to 1.5 grams of phosphorus per day (1.05 to 1.20 1lbs./ year).

Data presented by Keefer (1940) concerned nitrogen and phosphorus
in fresh human wastes from 100,000 persons of both sexes and varied ages
and showed an average excrement per day of 82.5 grams of feces and 967 grams
of urine. The daily average amounts of nitrogen and phosphorus amounted to .
6.63 and 0.81 grams respectively (5.3 and 0.65 1lbs./year) with 87 percent
of the nitrogen and 64 percent of the phosphorus discharged in the urine.
The study dates back before the turn of the century. Analytical methods
used then (Rafter, 189L4) are still valid but diets may have altered the
make-up of excreta somewhat.

Buswell (1928) compiled data from physiological chemlstry texts by
Hawk and Mathews showing the nitrogen excreted by a normal adult per day.
The urine contribution amounted to 1,500 cubic centimeters containing 17.57
grams of nitrogen while there was 1.80 grams in the feces. Following is the
amount of nitrogen ‘in.grams per day from various constituents in the urine.

Urea - 16.35 Hippuric Acid - 0.05
Creatinine - 0.37 Ammonia - 0.53 -
Uric Acid - 0.25 Thiocyanates - - 0.02

There was no breakdown of the nitrogen compounds in the 20 grams dry weight
of feces excreted per day. The total nitrogen excreted per day by a normal
adult is glven as 19.37 grams (15.6 lbs./year). '
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In addition to excreta, domestic wastes contein kitchen and laundry
wastes. Also, the water supply or carriage water may contain some nutrients
initially. Undoubtedly, comminuted household garbage adds to the nutrient
loading, but citable figures seem to be lacking.

Data on public water supplies in Wisconsin are shown in a 1935
compilation (Bur. San. Eng., 1935). Of the L67 public water supplies
listed 201 had nitrate-N of less than 0.1 mg/l, 89 were in the range from
0.1 to 0.5, 84 ranged from 0.6 to 2.0, T4 had concentrations from 2.1 to
9.0 and 19 had values exceeding 5 mg/1l. The arithmetic average was approxi-
mately 1.2 mg/l In only two cases was the nitrite-N concentration in
excess of 0.1 mg/l.. Twenty-seven of the supplies were from surface waters’
and the remainder from wells and springs. The highest nitrogen concentration
believed found in tests of Wisconsin private water supplies was 150 mg/l
of nitrate-N from a well located near a corral (Nichols, 1966). In the
summer of 1966 a farmyard well showed a content of 100 mg/l of nitrate-N
(Goode, 1966). The soluble phosphorus content of 104 Wisconsin well waters
(Hensel, 1937) varied from 0.00 to 0.15 mg/l. The majority of samples con-.
tained less than 0.01 mg/l. [1 mg/l in 100 gals./day = 0.378 grams/day or
0.304 1bs./year]

Sawyer (1960) found that prior to the use of synthetic detergents,
phosphorus in sewage ranged from about 2.5 to 4 mg/l and averaged 1.5 grams
per person per day (1.2 1bs./year). He also indicated that heavy duty
detergents may contain 12 to 13 percent of phosphorus.

Industry statistics for 1963 (U. S. Bur. Census, 1966) indicate
the total production of synthetic organic detergents for household use as
follows.

Dry Types - 3,152,8L0,000 1bs.
Scouring Cleansers - 508,295,000 1bs.
Liquids - 127,523,000 gals.

During 1963, the principal phosphorus compounds and the amounts used in
soap and detergent products was given as 696,197 tons of sodium tripoly-
phosphate and 109,209 tons of tetrasodium phosphate. Figures were not
available for the 1963 use of trisodium phosphate, although in 1958 the
latter amounted to 30,776 tons. Calculations based on the amount of
phosphorus in these compounds for the July 1963 population show that the
average per capita use in soaps and other detergents averaged 2.2 pounds
per person per year (2.73 grams/day)

A recent report on phosphorus chemlcals (Sherman,. 1966) showed the
1965 production as 550,138 tons of elemental phosphorus, 56 percent of
which was used by the detergent industry. It was stated that the amount
of phosphorus in most detergents has been increased during the past few
years. Dividing the 616,000,000 pounds of phosphorus involved by the July
1, 1965 estimated United States population of 194,583,000 results in a
per capita phosphorus usage in detergents of 3.17 pounds per year. (3 o4
grams per day).
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A graphical presentation (Carmody, 1965) shows that the United States
demand for synthetic detergents increased from about é billion pounds 1n
1948 to 4 billion pounds in 196k, while the use of soap decreased from 23
to 1 billion pounds in the same period. Maloney (1966) demonstrated that
a common household detergent stimulated algal growth because of 1ts sodium
triphosphate, Na5P3Olo, ingredient.

About 25 municipalities in Wisconsin using ground water add poly-
phosphate to sequester iron or control corrosion. The maximum concentration
of polyphosphate additive that will be approved for use is 10 mg/l and dosages '
are usually less than half that amount. Based on an average water usage of
100 gallons per day and a phosphate concentration of L mg/l, it is estimated
that the carriage water contribution from this source amounts to about 0.4
pounds per person per year. At Milwaukee, ammonia or ammonium sulfate
are used to aid in disinfection of water but the concentration of nitrogen
amounts to only about 0.2 mg/l and is negligible in the over-all sewage
make-up. .
According to the report by Rudolfs (1947), 50 to 60 percent of the
phosphorus in raw sewage is removed by settling, 75 to 80 percent by settling
and trickling filter, and 80 to 90 percent by the activated sludge process
while irrigation achieved approximately a 95 percent removal. These values
for conventional treatment facilities are higher than presently being achieved.

Chicago area activated sludge type treatment plants (Hurwitz, 1965)
remove an average of 66 percent of the total phosphorus with individual
plant removals of 78, 37 and 54 percent being found. The authors indicated
that variations were probably because of the existing characteristics of the
wastes received at the plants. Orthophosphate appeared to be more difficult
to remove than other forms of phosphorus.

Studies on three activated sludge plants in San Antonio, Texas
(Vacker, 1966), disclosed a considerable variation in phosphate removals
from practically nothing at the "underloaded" Ieon Creek plant to as much
as 96 percent in the Rilling plant, with up to 6.8 percent of phosphorus
on a dry weight basis being found in the sludge. The apparent design
and operational considerations for meximum phosphate removals follow.

\

1. Maintain a constant BOD to solids loading rate of about 50 pounds
of BOD/lOO pounds of aeration solids by controlling raw waste and return
sludge but avoiding long retention in the secondary clarifier.

2. Provide a relatively large amount of air, but avoid over-aeration
which would result in excessive nitrification and aerobic digestion of
solids.

3. Digester liquors should not be returned to the treatment system
until the phosphates are removed from the liquor.

The authors felt that the considerations were "compatible with economical
and efficient treatment for removal of BOD and suspended solids."”
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4 The Milwaukee Metropolitan Sewerage Commission (Milwaukee Sew. Comm.,
1965) (Ernest, 1966) operates a conventional activated sludge plant for
treatment of screened sewage. Waste sludge is dried for fertilizer and
is not digested. Detailed plant records are available. During 1965, the
screened sewage contained an average of 39.6 mg/l of nitrogen and 7.7 mg/l
of phosphorus. Effluent analyses showed that treatment removed 69.9 percent
of the nitrogen and 75.3 percent of the phosphorus. The sludge contained
4k .7 percent of the incoming nitrogen and the remaining 25.2 percent probably
represents loss to the atmosphere by denitrification and aeration. Phosphorus
calculations agree within 5 percent when comparing the influent with effluent
plus sludge; the latter figure being slightly higher. The treatment plant
has a split flow. In August 1965, following completion of changing the east
section from spiral flow tube diffusors to ridge and furrow plate type
diffusors; the over-all removal of phosphorus increased to about 80 percent.
The Commission staff has been studying nutrient removals, particularly of
the phosphorus, and conducted plant-size experiments. Detailed, full-scale
nutrient studies would be beneficial to all, and federal or state financing
of such projects should be considered.

The Madison Metropolitan Sewerage Treatment Plant ' (Woodburn et al.,
'1965) (Baillie, 1966) operates parallel facilities of the trickling filter
and activated sludge types to treat settled sewage. In 1965, 72.3 percent
of the flow was treated by activated sludge; 26.8 percent received trickling
filter type. Sludge is digested and then air-dried. During 1965, the
average nitrogen concentration in the raw sewage was 29.4 mg/l and the
discharge composite from both plants amounted to 20.9 mg/l for an over-all
reduction of 28.9 percent. Phosphorus determinations are not routinely
made on the raw sewage. Following is a comparison of the effluent from
Madison's Nine-Springs Sewage Treatment Plant for a one year period in
1943-4Y by Sawyer and Associates (Sawyer, 1943) and on a calendar basis
for 6 years, 1960-65, in a recent study (Wis. Water Poll., 1966).

Madison's Treated Effluent -

Year Org. N JInorg. N Total P Sol., P
1943-44 2.4 17.1 3.20 2,84
1960 L,4s ¥ 1,30 18.63 ¥ 2.27 9.26 ¥ 1.17 6.91 & .84
1961. L.87 ¥ .62 20.67 ¥ 1.76 11.02 ¥ 1.08 7.94 ¥ .88
1962 6.18 ¥ .01 20.82 ¥ 2.38 11,91 ¥ .94 8.4 T 51
1963 5.75 ¥ .66 21.15 ¥ 1.59 9.72 ¥ 1.19 8.12 ¥ .79
1964 2,95 T .92 16.92 T 3.21 9.07 ¥ 1.06 7.95 = .88
1965 3,36 1,58  17.53 ¥ 1.83 7.63 ¥ 1,08 6.69 ¥ .77

The above results are averages based on 24-hour composites taken about once
a month. Data for 1960 through 1965 include 95 percent confidence intervals
for the means. Assuming that the standard deviation of the 19L43-L& mean
values are similar to those found for the recent years, a statistical
evaluation indicates nitrogen values in 1965 were similar to those of
1943-44 but differences are noted for 1961 through 1963. FPhosphorus

results are sharply and very significantly higher than in the earlier
period but show a decrease in the past year. Flow in 1965 averaged about
22 .48 million gallons per day (MGD) compared with 12.5 MGD in the 1943-Uk
period. The sewage volume in 1965 was 5.9 percent higher than in 196l4,
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and if this was caused by ground water dilution would lessen the phosphorus
discrepancy. Other possibilities could include a change in the make-up of
domestic sewage or industrial waste contributions or in the sampling and
analysis procedures.

Additional treatment facilities were placed into operation in September
of 1963. The plant overload for the period from 1961 through 1963 probably
accounted for the high nitrogen. Phosphorus inereases over the earlier
period are probably due to the use of synthetic detergents, but there is
no apparent reason for last year's decrease. Three sets of composite samples
on the plant were obtained in May of 1966. Their averages revealed a concen-
tration of 10.5 mg/l of total phosphorus in the raw and 7.6 mg/1 in the
effluent for an over-all reduction of 27 percent. The soluble phosphorus
was reduced from 8.6 to 6.7 mg/l or about 22 percent.

Sewage from the Village of Dickeyville, Wisconsin, is treated by an
extended aeration type activated sludge system. - Waste sludge is hauled
and disposed of onto land. Following are the results in mg/l obtained on
three surveys.

9/14-15/65 9/15-16/65 . 2/16-17/66

BOD
Raw 340 268 4sh
Final 2.6 2.8 23.4
% Reduction 99.2 99.0 . 94.8

Nitrogens (Untreated Sewage)

Organic 18.0 21.4 28.0
_Ammonia k9,0 53.2 56
Nitrite <0.002 <0.002 <.00k4
Nitrate <0.h4 <0,80 0]
Total 67 75 84

Nitrogens (Treated Sewage).

Organic 1.4 0.82 4.8
Ammonia 0.4k 0.37 3.6
Nitrite 0.16 0.008 0.55
Nitrate 32.4 31.8 35.6
Total 344 33.0 k.6
% Reduction 48.7 56.0 46.9
Phosphorus
Total Raw 17.0 21.0 22.3
Sol. Raw 12.0 4.0 11.0
Total Treated 16.3 16.5 17.0
Sol. Treated 15.4 15.0 14.7
% Reduction L.1 21.4 23.8
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The plant receives excellent operating attention and the loading
and flow are substantially less than the plant was designed to handle.
Per capita waste volume in this community is low, less than 45 gallons
per day during the surveys, which helps account for the high nitrogen and
phosphorus content in the raw sewage. The effluent is highly oxidized as
shown by its low BOD and high nitrates. However, the treatment removes
only about 50 percent of the nitrogen and 20 percent of the phosphorus.
Note too that in all cases the soluble phosphorus concentration in the
effluent was higher than that in the untreated sewage.

Ancther similar extended aeration-type plant serves the Wrightstown
Sanitary District #1 to handle domestic sewage from the unincorporated
community of Greenleaf, but it is followed by a flow-through stabilization
pond. The results for a single 24-hour survey in April 1966 follow.

Plant Lagoon

Raw Effluent Effluent
Nitrate - N 1.6 11.5 3.5
Total P 9.2 4.8 2.8
Soluble P 2.4 4.0 1.8

Unfortunately only the nitrate portion of the nitrogen was determinec.,
The plant was handling about 70 percent of its design flow during the survey
and the theoretical pond detention was 50 days. A little less than 50 percent
removal of phosphorus was achieved by the plant, but the over-all reduction
by the plant and lagoon was approximately 70 percent.

A survey of the conventional activated sludge plant at Kimberly in
March 1966 showed that the total phosphorus was reduced from 18.7 to 13.3
mg/1 or about 29 percent, but the treatment increased soluble phosphorus
from 3.3 to 3.7 mg/1. The nitrate-N concentration in the effluent was 4.3
mg/l compared with less than 0.08 in the influent. No further nitrogen
data was available. This plant has sludge digestion facilities. A survey
of a conventional activated sludge plant at an institution in May 1966
showed nitrogen concentrations of 23.3 and 17.4 mg/1 in the raw and final
for an over-all removal of 23 percent. Total phosphorus was reduced from
3.8 to 2.4 mg/1 or 37 percent, while soluble phosphorus changed only from
1.6 to 1.4 mg/l or a reduction of only 12.5 percent.

The Village of Little Chute has a modified activated sludge plant
consisting of pre-aeration, contact aeration, sludge reaeration and aerobic
sludge digestion. A single survey -indicated a reduction in nitrogen from
20.9 to 18.0 mg/1 or 16 percent and an apparent increase in total phosphorus
.from 7.6 in the raw to 8.0 mg/1 in the final. Soluble phosphorus in the
final was also higher than in the raw sewage. '

. Nutrient contributions from the Woodruff Sewage Treatment Plant were
studied beginning in about 1942. At that time, the community had a high-
rate filter and sludge digestion facilities. Composite samples of influent
and effluent were taken for five surveys between December 1942 and February
1943. The average nitrogen and phosphorus concentrations reaching the plant
then amounted to 55.3 and 4.43 mg/l, respectively, compared with 30.7 and
2.53 mg/l in the effluent. Over-all reductions amounted to 44.5 percent of
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the nitrogen and 43.6 percent of the phosphorus. 1In May 1966 a study was
made of a high-rate filter plant treating sanitary westes from an industrial
establishment. Nitrogens were reduced from 39.6 to 29.9 mg/l1 and the total
phosphorus decreased from 8.4 to 7.0 mg/l. Respective reductions amounted
to 24.4 and 16.6 percent. The soluble phosphorus increased from 4.2 to 4.8
mg/l, but the plant's BOD reduction amounted to 80 percent which is about par
for this type of facility.

‘Two high schools in southeastern Wisconsin use septic tanks and sand
filters. Results obtained in mg/l on composite samples-in May 1966 follow.

New Berlin Brookfield New Berlin

: 5-4 5-1 5-24

Septic tank Effluent o
Organic N 9.3 11.3 7.8
Ammonia ho.4 25.2 L4 .8
Nitrites <.01 < .002 <.002
Nitrates .32 . <.J16 <.h
Total N 52.0 36.7 . 53.0
Total P 6.4 L.8 8.0
Soluble P. , 4.8 2.8 8.0

Sand Filter Effluent : -

- Organic N : 2.4 1.0 0.9
Ammonia 4.8 <.l 9.6
Nitrites 34 <.01 .38
Nitrates 17.6 13.0 15.2 .
Total N : 25.2 k.1 25.9
Total P 2.2 2.4 2.4
Soluble P 2.2 2.2 2.0
% N Reduction 51.5 61.7 51.1

"% P Reduction - 65.7 54 .2 70.0

The reductions are based on comparisons of septic tank effluent with the
sand filter effluent because of difficulties in sampling the raw sewage

at these locations. However, on May 24, samples of raw sewage were obtained
at the New Berlin High School. They revealed 54.6 and 15.6 mg/l of organic
~and ammonium nitrogen and 7.6 and 4.8 mg/l of total and soluble phosphorus.
This would indicate the septic tank removed about 17 mg/l of nitrogen, but
there was an apparent increase in the phosphorus of 0.4 mg/1 which could be
attributable to the inability of obtaining a representative sample.

Mackenthun and McNabb (1961) reported on a study of sewage stabilization
ponds in Wisconsin. At Junction City, the over-all reduction for the two
lagoons operated in series was in excess of 90 percent for nitrogen and
phosphorus on three of the four composite samplings. However, tests in
March 1959 indicated a reduction of U45.7 percent and 8.2 percent for the
nitrogen and phosphorus. In August 1958 the Spooner lagoon showed a nitrogen
reduction of 80.7 percent and a phosphorus removal of Tl 'percent. 'The pre-
vious December, a nitrogen reduction of 67.2 pércent was achieved. The tests
in December did not include an analysis for phosphorus.

In 1953, the California Water Pollution Control Board reported on

" water reclamation investigations (Cal. Water Poll. Bd., 1953). A total of
eight circular spreading basins were constructed adjacent to the Iodi,
California, Sewage Treatment Plant. The study was made with fresh water,
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final effluent and settled sewage on a Hanford fine sandy-loam with a
water table of at least 22 feet. Ammonia-N was completely removed within
4 feet. Nitrites dissppeared but nitrates increased by several hundred
percent. Phosphates disappeared during the first foot of vertical water
travel. '

An investigation of nitrogen ground water contamination in Minnesota
(Preul, 1966) was made during the years of 1962-65 from cbservations at
11 waste stabilization ponds and 6 soil absorption systems. Effluents from
septic tanks had average dissolved nitrogen concentrations of about 60 mg/l
mainly as NHy-N. Conversion of ammonium to nitrates in soil to as much
as 40 mg/l of NO3-N were found, and, in one case, a concentration of 28
mg/l was found at a distance of about a hundred feet. Raw sewage discharged
© to the stabilization ponds under consideration contained a dissolved nitrogen
average of 25 mg/l. In the soil, ammonia was found to be less than 3 mg/l
within 20 feet and nitrates did not exceed 1.0 mg/l at 150 feet. The tie-up
of nitrogen in algal cells and anaerobic conditions on the pond bottom was
believed to lessen the travel of nitrogen in the soil. Stabilization ponds
did not appear to present a serious threat to nitrate contamination of ground
waters.

A study (Anon., 1966) was summarized in the Journal of Water Pollution
Control Federation concerning irrigation of treated sewage at the Pennsylvania
State University, University Park, Pennsylvania. Spray irrigation was used
year-around to dispose of 0.5 MGD. It is reported that 68 to 82 percent of
the nitrogen and 98 to 99 percent of the phosphorus contained in the treated
plant effluent is filtered out in the upper 12 inches of soil.

Santee is a residential community with a populatlon of 13,000 located
near San Diego. Reclaimed water (sewage) is used as a water source for a
series of 30 acres of lakes.” These lakes are used recreationally for boating,
swimming and fishing. Sewage is treated by an activated sludge-type system
and a 30-day storage oxidation pond. Pond effluent is pumped to 6 one-half
acre percolation beds underlain by impermeable material at a depth of about
10 feet. Underground flow is collected, chlorinated and flows consecutively
to lakes 5, L 3 and 2. Nutrient amounts and reductions are shown in the
following table. :

N(1bs./day) % Red. P(1lbs./day) % Red.
Community Wash Water 450 150
Trestment Plant Effluent 310 31.1 62 58.7 °
Oxidation Pond Effluent 160 sh. 4L 52 65.3
78 82.7 26 82.7
Infiltration System Effl. 7 98.7 1.b 99.1

. The 7 pounds per day of nltrogen is equlvalent to 2 to 3 mg/l, while
the phosphorus concentration amounts to about 1/5 of the nltrogen or 0.4 to
0.6 mg/1. A nutrient balance of lakes 4 and 3 follow,
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Iake 4 lake 3 °
N(1bs./yr.) P(1bs. _/yr.) - N(1bs./yr.) P(leyr )
Inflow 2,260 Lo 690 150
outfliow 690 150 290 25
Loss 70 50 50 10
Stored 1,500 2ko _ 350 115

Shad, bass, catfish and sunfish were planted in 1961 and 1962.
Excepting the channel catfish, there are indications of successful hatches.
Eutrophicasion is apparent. Blooms develop, but as yet have not been
repulsive. Two fish kills were experienced in 1965 as a result of oxygen
depletion when the predominant growths were blue-green algae. In the deeper
regions of the pond, the sedlment has formed a thick layer of sulfurous
muck (Merrill, 1966)

.Aside from land disposal facilities and Milwaukee's Jones Island
treatment plant, conventional biological sewage treatment plants in
Wisconsin are removing less than one-half of the nutrients. Absence of
primary settling and sludge digestion at the Milwaukee plant, as well as
use of ferric chloride for sludge conditioning, may have something to do
‘with that plant's superior nutrient removals. . Some treatment plants doing
an excellent job of BOD removal have mineralized the bulk of the nutrients
to nitrates and orthophosphates which are readily available fertilizers.
Disturbing also is the fact that present phosphorus removals are considerably
lower than those shown in the report by Rudolfs (1947) which means that the
doubling of the phosphorus in the raw sewage has resulted in a substantially
higher concentration in the effluent. If population increases are also
considered, the phosphorus picture is bleak indeed.

~ Another portion of the report discusses.the high nutrient removals
that can be achieved on a laboratory scale and some of the problems involved.
Brief mentions have been made recently that nutrient removals of 90 percent
and better are being achieved at some treatment plants. Authoritative
studies and papers regarding these relatively high nutrient removals are
lacking. Particularly needed are detailed studies concerning successful
plants and the development of the more promising bench experiments to
full-scale facilities. On a practical scale at the present time, about
the best we have to offer are land disposal facilities.

Per capita plant construction costs decrease with increasing
treatment facility size and generally the larger facilities provide
consistently better treatment and result in economies of operation.
Metropolitan treatment works are in a more favorable position to attract
and retain good personnel. Another portion of the report indicates that
sewage has a high phosphorus content compared to its nitrogen and carbon bio-
chemical requirements. Inclusion of industrial wastes that have a relatively
high carbohydrate to nutrient content could be mutually advantageous.

Private disposal systems are of the outdoor privy and the septic tank-
soil absorption types. Use of the outdoor facility is generally confined to
excreta disposal, while water-borne wastes treated by the other usually
include kitchen and laundry wastes., A few of the outdoor privies have a
concrete vault, but most of the pits have earthen bottoms and sides and
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there is absorption of liquid into the ground. The outdoor system has an
advantage insofar as confining the nutrients, but convenience as well as
sanitary and aesthetic considerations are contributing to its demise. Soil
absorption systems, as the name implies, require a soil that will transmit
water. Septic tank pre-treatment to remove solids and grease, suitable soil,
adequate sizing, etc., are factors that must be taken into consideration.

Industrial Wastes

‘There is considerable variation in the nutrient concentrations found -
in industrial wastes. Some industrial wastes, such as those from most pulp
and paper mills, require supplementary nutrients to make them amenable to
biological treatment. : Other wastes may be high in nutrients but be unbalanced
with respect to the C-N-P ratios. Also there may be a considerable variation
from factory to factory within an 1ndustry, depending on 1nplant operations
and controls., :

Typically, paper and pulping wastes are low in nutrients. . However,
two of Wisconsin's pulp mills use the ammonium sulfite cooking process.
These wastes could represent a source of nitrogen but information on the
concentration and over-all contribution is lacking.

A study was made by the University of Wisconsin, under contract with
the U. S. Department of Agriculture, regarding the effectiveness of spray
- irrigation for the disposal of dairy plant wastes. A series of composite
samples were obtained of the wastes being discharged at the. five factories
which were intensively studied, and the following results were reported.

, Nitrogen (mg/1) Phosphorus (mg/1)
" Plant Ave. Range Ave, Range
A - - 17.1 6.5-27

B 180 . 108-298 59.7 2Lh-105
C L3 10-111 31 12-77

D 170 93-319 132.3 33-19k

E 58 19-110 35.2 16-62 .

This study indicated that under suitable conditions, spray irrigation
provided a satisfactory method of dairy waste disposal (Lawton et al., 1960).

Sharratt et al. (1959) found an average of 1,364 mg/l of nitrogen
and 450 ppm of phosphorus in seven Swiss and Amerlcan cheese whey samples.
Their study indicated that whey could be used as a source of plant nutrients
with favorable effect on soil aggregation. Composite samples were obtained
at two creamery plants in Wisconsin by pollution control personnel. At a
small factory manufacturing some butter and shipping whole, skim and butter-
milk , the nitrogen and phosphorus concentrations were 6.7 and 6.0 mg/1,
respectively. At a large plant manufacturing butter from whey cream,
produc¢ing buttermilk solids and practicing water reuse, the nitrogen and
phosphorus amounted to 114.4 and 30.5 mg/l. Both of these factories used
irrigation disposal, and there generally was little evidence of wastes over-
flowing to a stream.
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Canham (1958) made a study of spray irrigated pea canning wastes
containing comminuted solids and reported.the nutrients in pounds per acre
for a seasonal application of 7 inches of waste water. :

Screened Comminuted
Nutrient- Wastes ~_ Solids Total
N 12.8 7.3 20.1
P 9.8 L - 13.9
K 28.7 8.2 36.9

The total nutrients added to the land were said to be considerably greater
than what was removed from the soil by a crop of meadow fescue. Calculations
on the above data show that the average nitrogen and phosphorus concentration
in screened pea canning wastes amounted to 8.1 and 6.2 mg/l, and if the
comminuted solids were added the respective concentrations would be 12.7

and 8.8 mg/1. '

The Oscar Mayer Company meat packing plant at Madison, Wisconsin
provides secondary treatment of their wastes before discharge either to
the Madison Metropolitan sewerage system or to the irrigation fields for
additional treatment. Lysimeter studies were conducted over a 1l0-year
period from 1950 to 1959, and the nutrients in the secondary treated waste
waters averaged 36.8 mg/l of nitrogen and 9.6 mg/l of phosphorus. Soil,

- crop and percoalate samples indicated nearly a complete removal of the
phosphorus and about 90 percent of the nitrogen. Investigations on 30-foot
by 4O-foot plots, using Miami silt, loam and Plainfield sand, were made over
a four-year period. The total nitrogen and phosphorus concentrations in
the effluent irrigated were Sk and 20.3 mg/l, respectively. Percolate from
the Miami silt ldéam had 9.0 and 9.5 mg/l of total nitrogen and 0.6 and 0.8
/1 of total phosphorus at optimum and high effluent applications. The
effluent from the Plainfield sand plot had 73.0 and 102.5 mg/l of total
nitrogen and 1.0 and 1.2 mg/l of total phosphorus. All nitrogen in the
effluent was nitrate. The extremely high nitrogen was believed due to
concentrating of the percolate by evaporation and transpiration and also
because of "soil disturbance" in setting up the plots (Seesing, 1961).

Wastes from a small laundry in Soldiers Grove, Wisconsin, are treated
with alum and settled. Purpose of treatment is to remove BOD, suspended :
solids and detergents. However, on two occasions in 1966, the concentration
of phosphorus was determined to get an idea of the removal being achieved.
Results are shown in the following table.

Raw Treated
Date Total P Soluble P Total P Soluble P
427 80 6.4 12.4 0.1
7-20 80 5.4 4.0 0.7

The above data indicate a phosphorus removal of slightly over 80 percent.
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The use of nitrates for waste stabilization (Warrick, 1945) may not
add to the nitrogen concentration in the effluent. Nitrogen balances on
cannery lagoons treated with sodium nitrate showed a rapid breakdown of the
nitrate to gaseous nitrogen and possibly, at times, to ammonia with an
over-all loss of nitrogen. Observations and samplings were made at a milk
receiving station (Ernest, 1954) where waste treatment was provided by a
nitrate dosed four-compartment septic tank. A total of 100 pounds per day
was dissolved and uniformly added to the milk wastes resulting in an average
nitrate-N addition of about 550 mg/l° The results obtained on composite
samples indicated the first compartment effluent contained only 0.5 mg/l
of nitrate-N, 15.2 mg/1 of nitrite-N, with the remaining 42.7 mg/1 of
nitrogen mainly in the organic form. The fourth compartment effluent
contained little if any nitrates and nitrites, 16.8 mg/1 of ammonia-N
and 26.0 mg/l of organic nitrogen. A large volume of gas, probably
nitrogen, was evolved from the first two compartments.

Aside from the irrigation studies, there is relatively little
data in depth available on the degree of nutrient removal obtained by
treatment of industrial wastes. It is anticipated that for balanced
industrial wastes; nutrient removals would be comparable to those achieved
by similar type sewage treatment facilities.

Contributions from Rural Lands

Most of the soluble nutrients which get into lakes and streams from
rural areas are first dissolved in water and then moved in solution to the ‘
waterways. Some nutrients may also be carried to the streams and lakes as
components of suspended particulate matter and later be’ converted to soluble
forms. Therefore, to fully grasp the problem of water fertilization from
rural lands, it is necessary to understand the factors which affect the forms
and solubilities of the nutrients and the manner in which the nutrients are
transported to the streams and lakes. Since most of this transportation
occurs in surface runcff or in percolating water, a knowledge of the factors
affecting the relative amounts of runoff and percolate is important.

The Water Balance in Wisconsin

~

The State of Wisconsin receives an average preclpltatlon of about
30 inches per year. Part of this is intercepted by the vegetation and is
evaporated without reaching the ground. Of that which falls on the land,
some will run off the surface and the remainder will infiltrate into the
soil. Of that which infiltrates, some will be lost by evapération from
soil and plant surfaces (evapotranspiration) and some will ‘percolate through
to the ground water. The problem of water fertilization is concerned
primarily with the nutrients in the surface runoff which get to streams
by overland flow and nutrlents in percolating waters which move slowly to
the waterways as "base flow."

Factors Affecting Surface Runoff. Surface runoff occurs whenever
the rate of precipitation exceeds the rate of infiltration. There are many
factors including soil texture, slope, moisture content, cover, etc., which
affect infiltration into a soil, but one of the most important is the physical
character of the soil surface., = If many large pores are present at the soil
surface, water will infiltrate rapidly providing there is no impervious layer
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in the soil below. The presence of large pores is usually associated with
either coarse-textured sandy soils or with well-aggregated fine-textured
soils. The large pores at the surface must be maintained if continued
rapid infiltration is desired. This may not be a problem with sandy soils,
but the maintenance of stable aggregates at the surface of fine-textured
soils can be difficult.

The energy associated with the impact of falling raindrops is one
of the most important factors operating to break down the soil aggregates.
Any- cover which will absorb the raindrop impact will tend to protect the
surface siructure, thereby maintaining infiltration with resulting low
runoff, Forested lands, because of their extensive surface cover, generally
show the least and agricultural soils planted to row crops the greatest
surface runoff when soil and slope conditions are otherwise equivalent.
The surface runoff that does occur from forested lands usually takes place
in the spring when the snow is melting and when some of the soil may still
be frozen. The surface runoff from agricultural lands will usually range
from 1 to 2 inches per acre per year in southern Wisconsin, but there can
- be considerable variability from year to year depending on the amount and
seasonal distribution of the precipitation and on the rainfall intensity -
during the more severe storms.

Factors Affecting Percolation of Water. The water which infiltrates
into the soil ultimately is evaporated or transpired, or it percolates to
the ground water. The amount reaching the ground water depends on a number
of factors, most of them related to the conditions affecting evapotrans-
piration. - For evapotranspiration to occur there are two prerequisites,

a source of energy (vaporization of 1 gram of water requires about 580
calorles) and a source of water. The energy is derived primarily from solar
radiation. In an average year, Madison, Wisconsin receives enough solar
radiation to evaporate about 79 inches of water. Most of this radiant
energy, enough to evaporate about 50 inches of water, is reflected or
reradiated. The difference or "net radiation" available for evaporation
of water or heating the air and soil amounts to enough energy to evaporate
about 29 inches of water. This energy, plus about a 2-inch evaporation
'equlvalent derived from dry air masses moving in from other areas, results
in an evaporation potential of about 31 inches (Tanner, 1966).

Evaporation from a free water surface, such as a lake, will approxi-
mately equal the evaporation potential of 31 inches. ZEvapotranspiration
from land surfaces will depend on the availability of water at the surface
exposed to the radiation. If a bare soil is moist at the surface, the actual
evaporation will approach the potential evaporation. However, continued
evaporation requires that water be transmitted to the surface from deeper
in the soil by unsaturated flow.  Since the rate of water transfer under
unsaturated conditions slows markedly with a decrease in water content in
the soil, the rate of evaporation soon exceeds the rate of transmission to
the surface and the surface of the soil dries out. At this point further
movement of water to the surface is extremely slow, and evaporation practically
ceases until the soil is again wet by rain or irrigation.

If plants are growing on the soil, the water supply aveilable for
evepotranspiration will be larger. Transpiration from leaf surfaces of
plants well -supplied with water will approach the potential evapotranspiration,
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and the water supply available for transpiration will include any plant-
aveilable water within the root zone of the plants. Thus the water available
to the plant will depend on the content of plant-available water in the soil,
the depth of the root system, the distribution of roots within the root zone,
and, of course, the replenishment of the supply by precipitation or irrigation.
How much this water supply will be depleted during the growing season will
depend on the deficit between precipitation and evapotranspiration during

that period of time. In some cases, the plant may exhaust the available

water in the root zone, and transpiration will be markedly retarded.

In Wisconsin, the potential evapotranspiration approximately equals
the precipitation. - However, potential evapotranspiration exceeds precipi-
tation by about 7 inches from April through August while precipitation
exceeds evqpotranspiratlon by about 6 inches from September through March
(see Table 1).

T&bleAl. Average annual precipitation and potential evapotranspirafion
by month at Madison Wisconsin.

Potential Evapo- . Cumilative
Precipitation transpiration Water Balance Water Balance
Time Period Inches Inches Inches Inches
Preceding Year (Assume excess from September on has accumulated.) 4.0
January : 1.3 0.2 1.1 5.1
February 1.1 0.5 . Q.6 5.7
March 1.8 1.3 0.5 6.2
April 2.5 2.9 -0.4 5.8
May 3.3 4.2 -0.9 4.9
June 4.0 5.4 -1k 3.5
July 3.3 5.9 -2.6 0.9
August 2.9 4.5 =1.6 -0.7
September 4,0 3.2 0.8 0.1
October - 2.1 1.8 0.3 0.4
November 2.3 0.6 1.7 2.1
December 1.4 0.2 1.2 3.3
Annual 30.0 30.7 -0.7
-April thru Aug. 16.0 22.9 6.9
‘Sept. thru March 4.0 7.8 . 6.2

Thus in an average year up to 7 inches of available water would have to be
stored in the soil within reach of the plant roots in order that plants with
long growing seasons and complete ground cover would not suffer for lack of
water. Conversely, 7 inches of water would be required to replace the moisture
deficit in the soil at the end of the growing season before any water could
percolate to the ground water. -‘Under the conditions of maximum evapo-
transpiration described here, there would be no water available to replenlsh
the ground water since the excess water accumulated from September to April
does not quite equal the growing season deficit. It should be kept in mind
that these are average values, and that actual values, especially for
precipitation, vary .considerably from year to year.

It is apparent from the above discussion that the proportion of
precipitation used for evapotranspiration depends on the characteristics
of the vegetation and of the soil. Evapotranspiration is greater.
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1. The greater the proportion of the land covered by vegetation
2. The deeper the root system of the plants

3. The greater the proliferation of roots within the reot zone
L. The longer the growing season of the plants

5. The greater the amount of water stored within the root zone
or within the surface layer susceptible to evaporation

6. The greater the proportion of the rainfall coming as frequent
small showers during the months with high potentlal evapo-
transpiration.

Once these principles are understeod, the reasons for the differences
in evapotranspiration under the different land uses shown in Table 2 are
apparent. '

Table 2. Effect of land use on evapotranspiration (Tanner, 1966).

Type of Surface Evapotranspiration
Cover or lLand Use (In./Yr.)
Water , : , 29-32
Forest 25=30
Alfalfa-brome A 22-26
Corn 18-22
Grain (seeded to alfalfa) 18-22
Bluegrass 15-19
Bare soil . 12-18

In any given watershed the land use will be somewhat varied, and the
average annual evapotranspiration will range somewhere between the 12 to 18
inches for bare soil and the 25 to 30 inches for forest. In the Lake Mendota
watershed, . for ‘instance, the available data indicate that in an average year
about 24 inches of water are lost by evapotranspiration and about 6 inches
of water finds its way to the surface waters, nearly 2 inches by surface
runoff and 4 inches by percolation and base flow. Practically no water is
lost from this basin by underflow. The ratio of surface runoff to percolation. .
will vary with slope, ground cover and soil type, so that these data do not
necessarily apply to other watersheds.

Soil Chemistry of Nitrogen and Phosphorus

: The nutrients of primary concern in surface runoff or percolating
water are nitrogen and phosphorus since they appear to be limiting factors
for the growth of algae. To understand how these nutrients get from the
land into the surface waters, it is necessary to know some of the reactlons
which affect their solubility.
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Nitrogen. Over 90 percent of the total nitrogen in soils resides
in the soil organic matter. Microbial decomposition of the organic matter
results in the release of nitrogen in the ammonium form (NH4+), a process
called ammonification. Under conditions of good aeration and favorable
temperatures different microorganisms oxidize the emmonium first to nitrite
(NOo2™) and then to nitrate (NO3~™), a process called nitrification. The
step from nitrite to nitrate is usually faster than from ammonium to nitrite-
so that practically no nitrite accumulates. If the content of ammonia ( )
in the system is high, however, nitrite may accumulate, and it is toxic to
many organisms. If nitrate is exposéd to conditions of poor aeration (reducing
condition:), it will be reduced to gaseous nitrogen forms and lost to the
atmosphere, & process called denitrification. :

Ammonium ions are held on the cation exchange sites in soils, so the
concentration of ammonium in the soil solution is not very high. The nitrate
anion, on the other hand, is completely soluble in the soil solution, and
it moves with the soil water. Therefore, nitrate is the form of nitrogen
most subject to leaching. It is also subject to denitrification under
reducing conditions.

Phosphorus. About half of the phosphorus in many surface soils
exists in organic forms and half in inorganic forms. The inorganic forms
are mainly iron and aluminum phosphates in acid soils and calcium phosphates
in alkaline soils. All of the inorgenic forms of phosphate in soils -are
extremely insoluble, and any phosphorus added as fertilizer or released by
decomposition of the organic matter is quickly converted to one of these
insoluble forms. Because of the extreme insolubility of these phosphates,
the over-all concentration of soluble phosphorus in the soil solution of
surface soils seldom exceeds 0.2 mg/l and concentrations in the range of
0.01 to 0.1 mg/l are common. Phosphorus concentrations in the soil solution
of subsoil layers are usually less than 0.0l mg/l.

Soluble Nitrogen and Phosphorus in Surface Runoff and Percolates

The concentrations of nitrogen and phosphorus in surface runoff are
considerably different from those in soil percolates. The ammonium and
especially the nitrate forms of nitrogen are very soluble. If these materials
are present at the surface of the soil at the beginning of a rain, the first
rain that falls will dissolve them and carry them into the soil. If surface
runoff occurs later, there will be little soluble nitrogen left at the surface
to be carried away with the runoff. Therefore, runoff waters usually have
" very little soluble inorganic nitrogen. In fact, the nitrate contents of
runoff waters- are usually lower than the average nitrate content of rain-
water. This is due to the fact that the first rain that falls sweeps most
of the nitrate from the air and carries it into the soil. The rain which
falls later and runs off has a lower nitrate content. ‘

Though runoff waters contain relatively little nitrate, this is not
necessarily true of the water which percolates through the soil. As stated
before, nitrate is completely soluble in the soil solution and moves with
it. If the nitrate ions manage to evade capture by the plant roots as they
move downward, they will be present in the drainage waters which move to the
lakes and streams by base flow. Thus soil percolates generally have higher
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contents of nitrate than do surface runoff waters. This nitrate eventually
reaches the waterways unless the water emerges in a marsh where it may be
absorbed by the vegetation or converted to. gaseous nltrogen because of
reducing conditions.

The relative concentrations of soluble phosphorus in surface runoff
and soil percolates are just the reverse of the nitrogen system. Application
of phosphorus to the surface of the soil tends to saturate the "fixing" sites
at the surface and locally raise the concentration of phosphorus in the soil
solution. This is an equilibrium system, and although infiltrating waters -
will carr; the soluble phosphorus downward, more will quickly dissolve to
maintain the concentration in solution. 'Runoff water will contact this
surface soil, and the phosphorus concentration in the runoff could conceivably
approach the equilibrium concentration. If phosphorus fertilizers were
applied to the soil surface, the equilibrium concentration of phosphorus
in a thin surface layer could reach 1 mg/l or more and the concentration
of phosphorus in the runoff water might range up to a few tenths of a mg/l.
This is speculative, at best, since there are no data available which pertain
directly to this problem. However, the fact that soluble phosphorus concen-
trations in surface runoff frequently approach or exceed the average concen-
trations expected in the soil solution would support this contention.

In the water which percolates through the soil, the soluble phosphorus
concentration is usually very low because the phosphorus gets precipitated
in the subsoil. Therefore, most of the soluble phosphorus should reach the
waterways via surface runoff. This contrasts with nitrogen since most of
the soluble inorganic nitrogen should reach the waterways mainly by perco-~
lation and base flow. These conclusions assume that the soils are not frozen.
If the soils were frozen, a relatively large proportion of all soluble nutrients
at the soil surface would be carried away in the runoff waters. This is
undoubtedly the . case during the initial stages of the spring thaw, and is
of special 31gn1f1cance for nutrients in manure or fertlllzers applied on
frozen fields.

Effects of Suspended Material. The energy associated with the 1mpact
of falling raindrops tends to break down aggregates of. soil particles at
exposed soil surfaces, and the runoff waters can then pick up the finer
particles and carry them downslope, possibly to a stream. When runoff
waters are concentrated in channels, the velocity of the water, and thus
its erosive power, is increased and deep gullies may be formed. Much of
the finer material eroded from a gully, mainly subsoil material, may end
up in a stream. During periods of high flow, the streams themselves erode
their banks and carry some of the eroded material downstream in suspenaion.
-Suspended materials, whatever their source, undoubtedly affect the nutrient
status-of the water, however, there are no data available to estimate the
magnitude of their effect. Therefore, the following discussion is based
mainly on theoretical arguments. :

Nitrogen in. suspended particles is present mainly in the organic
form. Some of these particles will sediment out when the water velocity
decreases, to be covered later by other sediments so that they do not
contribute significantly to the soluble nitrogen supply. Other organic
particles may be attacked by microorganisms with the nitrogen being converted
to soluble inorganic forms in the decomposition process. Fresh organic
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materials are quite readily decomposed by microorganisms, but humified soil
organic matter is quite resistant. Thus, the contribution of the suspended
orgenic matter to the soluble nitrogen content will depend on the nature of
the organic materials. '

* Phosphorus in suspended particles is present in both organic and
inorganic forms. The orgenic forms would undergo the same reactions as
nitrogen. However, the inorganic forms present & more complex system.

The phosphorus bonded to iron, aluminum or calcium in the mineral

particles tends to equilibraté with the phosphorus in solution. If the

- particles come from a surface soil high in phosphorus, they will tend to
support a relatively high concentration of phosphorus in solution. If,

on the other hand, the particles come from a subsoil low in phosphorus,

they will support a low concentration of phosphorus in solution. In fact,
if subsoil particles were introduced into a stream containing a moderate

or high concentration of soluble phosphorus, they would adsorb phosphorus
from the water thereby lowering the phosphorus concentration in solution.
Since much of the sediment in streams during high flow is frequently derived
from stream bank erosion, the phosphorus status of the sediments in the
stream Yeds and stream banks may well be an important factor affecting the
concentration of soluble phosphorus in the water during periods of high flow.

Since algae problems are found primarily in still waters where .
' suspended materials have largely settled out, the contribution of eroded
- particulate matter to the nutrition of the algae is probably associated
with its effects on the concentrations of solutle nitrogen and phosphorus
in the incoming waters and not with the total or "extractable" amounts of
nitrogen and phosphorus in the particles themselves.

Nitrogen and Phosphorus Sources in Agricultural Soils

. FPertilizers are frequently thought to be the major sources of plant
nutrients and, therefore, the major contributors to water fertilization in
Wisconsin." This is not the case. According to State Department of Agriculture
figures (Braatz, 1965), fertilizers sold in Wisconsin during the 196L-65
season contained approximately 50,000 tons of nitrogen and 40,000 tons of
phosphorus. If a cropland acreage of 10,000,000 acres is assumed, this
would amount to an average of about 10 pounds of nitrogen and 8 pounds of
phosphorus applied per cropland acre., If potential nutrient contributions
from legumes, animal manure, rainfall and decomposition of soil organic
matter are taken into account, the relative contributions shown in Table 3 -
are obtained. -

Table 3. Sources and estimated amounts of available nitrogen and
-phosphorus in cultivated soils in Wisconsin.

Nitrogen Phosphorus
Source - Lbs./A. Lbs.[A.
Fertilizer 10
Legumes 12 -
Precipitation 8 -
0. M. Decomposition 4s 5
Manure 4o 12

Total " 117 , 25
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The estimates for the contribution of legumes are based on fixation _
of 4O pounds of excess nitrogen per acre per year on 3,000,000 acres. The
precipitation data are taken from Shah (1962). Nitrogen and phosphorus
release from soil organic matter is based on an average soil with 3 percent
organic matter, the organic matter containing 5 percent nitrogen and 0.5
percent phosphorus and decomposing at a rate of 15 percent per year
(Woodruff, 1949). Manure estimates are based on 4,000,000 animal units
at 15 tons of manure per animel unit per year and a manure composition of
0.5 percent nitrogen and 0.l percent phosphorus. A 30 percent loss of
nitrogen éue to volatilization during handling and storage is assumed.

These average figures can be somewhat misleading as most of the
manure and fertilizer nitrogen will be applied on about 2,7C0,000 acres
of corn and vegetable crops, and some of the manure will be dropped on
permanent pasture land. However, the average figure can be used to judge
the probable relative importance of the various nutrient sources. The
fertilizer contributes only about 9 percent of the nitrogen and 32 percent
c¢f the phosphorus which becomes available to the plant. Manure, on the
other hand, contributes about 36 percent of the nitrogen and 48 percent
of the phosphorus. It is obvious that the manure is a much greater factor
in total nutrients applied than is commercial fertilizer. This is of
special concern since much of this manure may be applied on frozen ground
during the winter months so that it can contribute significant quantities
of soluble nitrogen and phcsphorus to the spring runoff waters.

Estimates of Soluble Nitrogen and Phosphorus in
Surface Runoff from Rural lands

There have been very few studies in which the contents of soluble
nitrogen and posphorus were measured in surface runoff waters of Wisconsin.
Therefore, there is always the danger of overinterpreting or misinterpreting
the little information that is available. Estimates of soluble nitrogen and
phosphorus in surface runoff have been made for the lake Mendota watershed
(Nutrient Sources Subcommittee, 1966) on the basis of runoff experiments
conducted near Madison plus information obtained from Vermont and other
states. These estimates are probably the best that are presently available,
and they should be applicable to much of the agricultural region of south
central Wisconsin. They would be less representative of other areas in the
state, since the farming practices and the ratio of surface runoff to percolate
will vary. However, they do serve to point out the major contributors of
nutrients. For this reason, the sources of data and the basis for the estimates
are given in considerable detail. It should be pointed out also that these
estimates are only "best guesses' and may be in error by a factor of 2 or
even more. Also, these data represent "average" conditions, and quantity and
composition of both runoff and percolate can vary widely from year to year.

Characteristics of the Iake Mendota Watershed. The watershed of Iake
Mendota is occupied by relatively permeable, calcareous, loamy glacial
deposits with a significant covering of loess. Most soils have developed
in this loess, but some soil development has occurred in the glacial till
immediately below the loess. Many of the soils developed under prairie
vegetation and have an A horizon which is 8 to 16 inches thick and relatively
high in humus. Most of the watershed has gentle. slopes. There are many small
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undrained depressions in the uplands and several 1arge wetlands which contain
organic soils. :

The following table gives estimates of the acreage devoted to various.
land uses in the Lake Mendota watershed, These acreage figures were derived
from data from the Wisconsin Crop and Livestock Reporting Service, Blueprint
for Growth (1961) by the Dane County Citizen's Planning Committee, and from
U. S. Geological Survey quadrangle maps.

Table 4. Land Use in the Lake Mendota Watershed.

land Use : Acres 9% of Watershed
Cropland* 103,500 73
Corn and Row Crops¥ (51,000) (36)
Qats* ' (18,500) (13)
Hay and Pasture* . (34,000) (24)
Woodland** , 10,000 7
Pasture and Other*: 11,400 8
Major Wetland¥** 7,100 5
Urba.rk* : 10,000 7
Total , 142,000 100

- ¥BEstimated from cropland uses in Dane County reported by
Wisconsin Crop and Livestock Reporting Service and Blueprint
for Growth by Dane County Citizens Planning Committee.

**Estimated from U.S.G.S. quadrangle maps.

' The following table summarizes the estimates made .of the nitrogen
and phosphorus contents of the surface runoff from cropland, woodland,
manured land and wetland in the Lake Mendota watershed. The methods and
source materials used in obtaining the estimates are described in the

sections following the table. ” )

 Table 5. Estimates of Soluble Nitrogen and Phosphorus Contained
in Runoff Waters in the Lake Mendota Watershed.

A Nitrogen Lost | Phosphorus Lost
Iand Use : Ibs./A. Lbs./Watershed Ibs./A. Ibs./Watershed
Cropland and Pasturqi/ 0.06 6,900 - 0.0k 5,400
Woodland?/ -0.03 300 0.003 - 30
Wetland3/ - - - - -
Manured Land*/ 3 145,000 1 15,000
Total , , 52,200 20,430

Derived from data of Eck, Jackson and Bay, Annual Report, A.E.S. project
791 (Phase 5), 1957.

Aspects of Recreational Lakes," Public Health Service Publication 1167.
No data on which to base an estimate.

Figures for Bbs./A. from Midgley and Dunklee, Bul. 523, Agricultural
. Experiment Station, University of Vermont, 1945. -

SO

Concentrations taken from Sylvester, R. O. (1960) as quoted in "Limnological
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Runoff From Cropland and Pasture

The estimates of the nitrogen and phosphorus contents in the surface
runcff from cropland and pasture are based on the data of Eck, Jackson and
Bay (1957) which were obtained from a Miami silt loam with a 10 percent
slope. Although Eck et al. (1957) report values for total nitrogen and
PH 3 extractable pnosphorus as well as water soluble phosphorus and =~
nitrate nitrogen, only the water scoluble forms are considered in these
calculations. The total nitrogen and pH 3 extractable phosphorus should
be associated almost exclusively with suspended particulate material, most
of which would undoubtedly sediment out before reaching the lake. The
values for nitrate losses per acre are considerably lower than those of
.Eck et al. Their values for concentration in the runoff were used and
2 inches of runoff per year was assumed. The values which they report would
have required a runoff of almost 9 inches per year. The values given are
for an intensive three-year corn-oats-hay rotation and the bermanent
pasture and other" category was included with the cropland.x

Runoff From Wdodland

No data could be found on the nutrient content of surface runoff
from local wooded areas, so this was estimated from the nitrogen and
phosphorus contents in streams flowing from wooded areas (Sylvester, 1960).
These are very rough estimates, at best, because it is impossible to estimate
the relative contributions of surface runoff and base flow. :

Runoff From Manured Land

The use of manure on frozen land can result in relatively large
losses of nutrients in runoff waters. Since spring meltwaters cannot
enter the frozen soil, they run off carrying with them the soluble
constituents of the manure. The common practice of spreading manure
daily means that it is spread on frozen soil about- five months during
the year. The calculation of nitrogen and phosphorus losse$ from manured
land required estimates of the manure applied and the amount of loss from
a given application. The Wisconsin Crop and Livestock Reporting Service
report that there are approximately 76 dairy cows per square mile in Dane
County. Since the lLake Mendota watershed has a higher than average
percentage of cropland than the rest of Dane County, a density of 100
cows per square mile was assumed. This amounts to approximately 20,000
cows in the watershed. If each cow produces 15 tons of manure per year
and one-half of that manure is applied during the months of November through
March, about 150,000 tons will be applied on frozen ground. This is
undoubtedly a high estimate if only manure production by dairy cows is
considered, but this will be augmented by manure produced by steers, hogs ,
chickens and young stock. If this amount of manure were applied at a
normal 10-ton per acre rate, it would cover 15,000 acres. The data of
Midgley and Dunklee (1945) indicate that about 3 pounds of nitrogen and
1 pound of phosphorus were lost from a 10-ton per acre application of manure
on an 8 percent slope in Vermont when the ground was frozen. It should be
emphasized that these figures may be high. Although Midgley and Dunklee
did not state the forms of nitrogen and phosphorus determined, one gets
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. the impression from reading the paper that it was total nitrogen and phosphorus.
If this were the case, some of the particulate material would undoubtedly
‘settle out before reaching a stream, resulting in lower amounts actually
reaching the lake. Also, they applied all of the manure on snow covered

land in December and January wh1ch would afford maximum chance for losses

to ocecur.

Runoff From Marshlands

. One would suspect that runoff from marshland might, under the right
circumstances, make a very significant contribution to the nutrient content
of lakes and streams. However, little data could be found that would suggest -
even the order of magnitude of this contribution. Theoretically, the potential
release of nutrients, especially nitrogen, would be large but extremely
variable depending on conditions of weather and drainage. Drained marshes
offer ideal conditions for production of nitrates through aerobic decompo-
sition of the organic matter. The amount of this nitrate reaching the lake
would depend on the total amount produced, absorption by plants, and amount
and distribution of rainfall.

Undrained marshes, on the other hand, present a very complex picture.
If the summer and fall periods were relatively dry so that the water table
receded, the rate of nitrate production would probably exceed the rate of
absorption by plants. Thus nitrates might accumulate and be flushed out
with the spring runoff. However, if the fall season were wet so that
saturated conditions prevailed in the marsh, and if the temperature were
high enough during this time to support a moderate rate of microbiological
activity, any nitrates present would probably be denitrified under the
resulting reducing conditions and the spring runoff would contain little
nitrate., This does not necessarily mean that the total mineral nitrogen
content would be low because ammonlflcatlon reactions can proceed under
anaerobic conditions so that the NH,* content might be significant.

_The data of Mackenthun (1962), which include data from Sawyer, Lackey
and Lenz (1945), indicate that marshland may have contributed to the much
higher inorgenic nitrogen content in Door Creek than in other streams with
less marshland, but it is impossible to estimate the relative contribution
of the undrained marshland with any degree of accuracy. Sawyer et al. (19kk)
found that the Picnic Point pump furnished 8.7 percent of the 1norgan1c
nitrogen entering Lake Mendota from stream flow, although it contributed
only 1.7 percent of the flow. The water from this source was drainage water
from the University marsh which gives an idea of the potentlal nitrogen
contribution from drained marshes.

The analytical information available did not seem adequate for making
even rough estimates of the nutrient contribution of marshlands and so no
estimates are included. Most of the analytical data encountered were for
grab samples which were not taken throughout the period of peak spring runoff
from marshy areas, and which included undeterminable contributions from
agricultural lands, base flow and possibly sewage effluent.
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Ground Water

Precipitation that enters the soil and is not evaporated or transpired
becomes part of the ground water. This later may re-appear at springs to feed
lakes and streams maintaining base levels and flows or be pumped out of wells.
The average nutrient concentrations of 0.01 mg/l1 of phosphorus and 1.2 mg/1
of nitrogen from orthophosphates and nitrates found in Wisconsin water supplies
should be comparable to the average levels found in ground waters. The move-
ment of water through the soil is slow. It will probably be years before
the impact of present nitrogen applications in fertilizers and wastes show
up as nitrates in our surface waters.

Ground water flows are highly variable depending on areal physical
characteristics as well as precipitation. Stahl (1965) cited a 70 percent
ground water contribution to total flow for the Ia Crosse River above West
Salem compared to 15 percent in the total runoff of the Black River near
Neillsville. Based on an annual 30 inches of precipitation, the estimated
combined ground water outflow plus well pumpage for the state as a whole
is approximately 3-4 inches (Wis. Geol. Sur., 1966). Use of these figures
for any year or specific area could result in a large discrepancy.

. There is little information on the effect of current agricultural
and land disposal practices on the nitrate content of the ground water.
Therefore, there is a need for studies involving:

1. Factors affecting the movement of nitrate to the ground water.
2. Rate of movement and flowlpatterns of nitrates in ground water,
3. The importance of denitrification reactions.
4. Concentrations of nitrates in emerging grdund water,
A logical starting point for such a study would be the sandy section of
central Wisconsin which is currently undergoing rapid development for the .
growing of vegetable crops. The combination of sandy soils, high nitrogen
additions and supplemental irrigation make this a potential problem area

~as far as nitrates in ground waters are concerned. A cooperative study
involving the four points listed above would seem very desirable.

Conclusions‘on Rural Nutriénf Contributions

Wisconsin receives an average of about 30 inches of precipitation
per year. Of this, approximately 24 inches are lost by evapotranspiration
and about 6 inches reaches surface waterways by a combination of surface .
runoff and base flow of water which has percolated through the soil. The
ratio of surface runoff to base flow varies with soil type, slope, management
and surface cover, but an average figure of about 1 to 2 inches for surface
runoff and 4 to 5 inches for base flow would probably be close,

The plant nutrients, nitrogen and phosphorus, which are of concern
in surface waters because of their role in the growth of algae, are found
in both surface runoff and percolate. However, the distribution of both
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these nutrients between surface runoff and percolate depends on the chemical
reactions which these elements undergo in soils. The inorganic forms of
nitrogen, especially the nitrate form, are very soluble and move into and
through the soil with the water. Therefore, more inorganic nitrogen appears
in the percolate than in the surface runoff. Phosphates, on the other hand,
form very insoluble precipitates with iron, aluminum and calcium compounds

in the soil so that very little appears in the percolate. Since surface
applied phosphates tend to remain near the surface and maintain a high
equilibrium phosphate concentration in the surface soil solution, the surface
runoff cortains considerably higher concentrations of phosphorus than does
the perco.ate, If soluble forms of either nitrogen or phosphorus are applied
on frozen soil, the surface runoff waters will contain relatively high amounts
of both nutrients until the soil thaws.

The major potential source of nitrogen and phosphorus in surface
runoff from rural lands would appear to be manure applied on frozen soil.
Any commercial fertilizer containing nitrogen and/or phosphorus applied on
frozen soil would also be a factor, but relatively little is applied in this
manner. Commercial fertilizer or manure applied when the soil is not frozen
would not seem to be a heavy contributor to nutrients in streams and lakes.
The greatest contribution in this category would probably be from phosphate
fertilizers top-dressed on hay lands. Contributions of nitrogen and phosphorus
from wetlands are difficult to estimate, but there is no question but what
 drainage waters from drained marshes will be relatively high in soluble
nitrogen. Sources and amounts of nitrogen in soil percolates and the fate
of this nitrogen need further investigation, but the Iake Mendota study
suggests that this is an extremely important source.

Urban Runoff

As part of the Madison lakes survey, Sawyer & Associates (1943)
studied storm water drainage to Lake Monona. They estimated that the storm
water volume average did not exceed 10 cubic feet per second. Representative
samples showed mean nitrogen values of the following: Ammonia, 0.28; organic,
1.30; nitrite, 0.02; and nitrate, 0.14 ppm. Mean total and soluble phosphorus
amounted to 0.78 and 0.22 mg/l. The latter is about 10 times that of a normal
stream water, while the nitrogen content is similar. High concentrations
of soluble phosphorus in November 1942 were believed due to the burning of
leaves in the streets.

Sylvester (1961) reported on a 1959 Seattle study. A mean total
Kjeldahl nitrogen (ammonia and organic nitrogen) concentration in urban
street drainage of 2.54 mg/l with 0.53 mg/l of nitrate nitrogen was found.
The mean total and soluble phosphorus concentrations were 0.208 and 0.076
mg/l. Runoff from a major highway had the highest nitrogen values.
Arterial streets contained the most soluble phosphorus and residential
streets the highest total phosphorus concentration. The samples were
obtained from the street gutters and generally excluded roof drainage.

As expected, highest nutrient concentrations were found in the earlier
periods of runoff.

A Cincinnati study of 1962-63 covering a 27-acre residential-light
commercial area with separate storm sewers was reported by Weibel et al. (1964).
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The mean nutrient concentrations found in mg/l follow: Nitrite-N, 0.05;
nitrate-N, O.4; ammonia-N, 0.6; organic-N, 1.7; and soluble phosphorus,
0.26. The total nitrogen is equivalent to 8.9 pounds/acre/year and the
soluble phosphorus 0.82 pcunds/acre/year. Here too, there was a decrease
in nutrient concentration with time after start of runoff.

The mean soluble phosphorus in the Madison and Cincinnati studies
are similar - 0.22 compared to 0.26 mg/l, but the Seattle value is only
about one-third as much. Weather Bureau data shows the average precipitation
for a 30-year period, 1931-60, for the cities as follows: Seattle, 38.94
inches; Mudison, 30.16 inches; and Cincinnati, 38.02 inches. The Cincinnati
nutrient data is the most recent and for a residential-light commercial
section, while the Seattle study generally did not include roof drainage.
It is believed that the Cincinnati values of 8.9 and 0.82 pounds/acre/year
of total nitrogen and soluble phosphorus would be similar to current runoff
from urban areas in Wisconsin. The total phosphorus, which was missing from
the Cincinnati data, would be about 2.5 pounds/acre/year by applying the
phosphorus ratios found for the other two cities.

Of the state's 36,147,760 acres the urban acreage amounts to 377,200
acres or about 1 percent of the total. Urban land is that within the
corporate limits of all sections with populations of 5,000 and over. If
we include incorporated communities of less than 5,000, the urban acreage
would be increased by 292,100 acres to 669,300 acres (Wis. Dept. Res. Dev.,
1963). Wisconsin's average rainfall amounts to 30 inches annually. Of this,
20 inches is evaporated and transpired and the remaining 10 inches eventually
flows out of the state (Wirth, 1959). Urban areas, because of their roofs
and pavements, have larger amounts of direct runoff and less evapotranspira-
tion to the atmosphere and seepage into the soil. As rough estimates for
urban areas in Wisconsin, the evaporation and transpiration would be in the
vicinity of 15 inches, the water seeping into the ground would account for
probably 3 inches and direct runoff about 12 inches.

Included in the Cincinnati study (Weibel, 1964) is a figure for the
dustfall at an air pollution station in the test area. This amounted to
506 pounds/acre/year as compared to 730 pounds/acre/year of suspended solids
in storm runoff during the same time. There was no breakdown concerning
make-up of the dustfall. '

Subsources of nutrients in urban areas are not well defined. It
might be expected that smoke and industrial emissions account for a large
share of the nutrients. The automobile, pets and urban lawn fertilization
practices are suspects, too.

The pall that overhangs our urban areas is fairly well documented,
but its nutrient make-up leaves much to be desired. The suspended particulate
matter in urban U. S. atmospheres, based on 22,500 air samples at 232 stations,
averaged 115 micrograms per cubic meter of air for the 1957-63 period (U. S.
Bur. Census, 1965). The concentration increased progressively with population
size from 80 in the 10,000 to 25,000 population centers to 182 micrograms
per cubic meter in sections of 3-million and more inhabitants. The arithmetic
average in 8 non-urban areas in the U. S. amounted to 36 micrograms per cubic
meter. Included in the gaseous air pollution level data were averages for
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six\large U.IS, cities. Nitric oxide averages ranged from 0.03 ppm in
Washington, D. C. to 0.10 ppm in Chicago, while nitrogen dioxide varied
from 0.03 ppm in Cincinnati and St. Louis to 0.06 ppm in San Francisco. -

Most of the airborne nutrients are of terrestrial origin and grounding
them by precipitation and fallout only represents a redistribution over the
land. Runoff from land areas may include some of this nutrient matter.

Precipitation

Prceccipitation helps flush out dust and certain gases from the .
.atmosphere. . A limited amount of data is available on the amount of -
nitrogen in precipitation but there is v1rtua11y no information available
on its phosphorus content.

During June 1963, in conjunction with a fallout measurement for'
radicactivity, rainfall was analyzed for nitrate-N.on three occasions and
showed concentrations of 0.42 to 0.55 mg/l. A single analysis revealed
2.3 mg/1 of ammonia-N, 0.026 mg/l of nitrite-N and 0.03 mg/l of soluble
phosphorus. The samples were collected atop the Laboratory of‘Hyglene
buildlng in Madison.

Carroll (1962) cites 1958 data, after Junge and Werby, for 18 stations
in conterminous U. S. The nitrate-N varied from 0.16 to 1.05 and averaged
" 0.52 mg/l, vhile the ammonia-N values ranged from 0.04 to 1.7 and averaged
- 0.34 mg/l. Average precipitation in the U. S., and also in Wisconsin, is
approximately 30 inches annually. Using the latter figure and the 0.86 mg/1
. of inorganic nitrogen, one arrives at a precipitation contribution of 5.8
pounds/acre/year.

A 'Thunderstorm activity has been credited with contributing about one-
half pound of nitrogen from nitrites and nitrates and precipitation with
flushing out an additional two to six pounds of nitrogen per acre annually
(Allison, 1957). larson and Hettick (1956) noted that the sulfate con-
centration was usually about double the combined nitrate plus ammonia and
-felt that the nitrogen contribution by lightning was insignificant compared
" to that of fossil fuels. Shah (1962) shows nitrogen- in precipitation at
six Wisconsin stations for the years 1958 and 1959 - four of the stations
were the same both years. The average precipitation at the 1958 stations
amounted to 21.1 inches and the nitrogen contribution amounted to 4.1 pounds
‘per acre. Only nitrates were determined in the fall quarter of 1958 and,
 therefore, these values would be low. In sharp contrast, the 1959 rainfall
averaged 38.1 inches at the stations and the average nitrogen amounted to
13.6 pounds per acre.

- Nutrients from the atmosphere may fall directly into surface waters.
Wisconsin's water area within the state amounts to 1,136,920 acres or 3.1
percent of the total (Wis. Dept. Res. Dev., 1963). Analysis of precipitation
“includes part of the direct nutrient contribution to surface waters, but
fallout of particulate matter not downed by preclpltation would,represent
an additional contributlon.

Waterfowl

‘Studies of duck farm waste were reported.by Sanderson (1953) in 1953.
His data showed that the average daily contribution for 1,000 ducks amounted
to 5.7 and 7.6 pounds of total nitrogen and phosphate respectively, while the
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soluble phosphate amounted to 3.6 pounds. These values are equivalent to
2.08 pounds of nitrogen, 0.90 pound of total phosphorus and 0.43 pound

of soluble phosphorus per duck per year. The total nitrogen was said to
vary little, but the total phosphate ranged from.h.7 to 10.5 pounds each
day per 1,000 ducks. However, the ratio of soluble to insoluble phosphate
was relatively constant. Phosphate fluctuations probably were due to the
make-up of the food. Pilot plant treatment of the wastes by an Imhoff tank
had an undesirable effect in that it increased the soluble phosphorus over
that found in the raw.

Mackenthun et al. (1964) reported that Paloumpis and Starrett used
a factor of 0.5 applied to the previous figures to allow for diet differences
of wild ducks. For the latter on an Illinois lake, they arrived at an annual
contribution of 12.8 pounds of nitrogen and 5.6 pounds of phosphorus per acre.

Wild ducks tend to feed in the water and may not contribute additional .
nutrients. However, their excreta contains considerably more inorganic nitrogen
and phosphorus than their food, meking nutrients more readily available for' new
aquatic growth than if the usual decay and subsequent nutrient release took
place. Geese are apt to feed on land and bring additional nutrients into the
water. Migratory waterfowl may be in the state only a relatively short time.’
It is anticipated that where high waterfowl populations, supplemental feeding,
year-around open waters, domestic duck farms, etc., are involved, localized
problems could occur but state-wise the nutrient contribution from waterfowl
is probably not significant.

Chemical Deicers

A non-corrosive mixture for the chemical removal of ice and snow at
airports has been patented. Its composition according to the patent indicates
22 to 29 percent urea, 71 to 78 percent ammonium nitrate and up to 2 percent -
of various sodium phosphates. Another formulation for runway deicing consists -
of 75 percent tripotassium phosphate and 25 percent formamide. The potential
market for runway deicers is estimated in tens of millions of pounds per year

(Anon., 1965).

During the winter of 1964-65 a total 160,000 tons of chlorides were
applied to Wisconsin state trunk highways for deicing (Schraufnagel, 1965).
The sodium and calcium in the runoff probably does not have an adverse effect
on water quality. However, sodium hexametaphosphate, which is marketed as
an additive to prevent corrosion, could provide a source of phosphorus and’
add to aquatic fertility. The chloride runoff study indicated little usage
of the phosphate additive in Wisconsin. An inquiry was made at Truax Field
concerning their practices. Chlorides, because of their corrosiveness, are
used sparingly and no use is made of the other mentioned airport deicers.
The chlorides as applied are usually mixed with sand.

During the past few winters, an increasing number of stores have been
noted handling chemical deicers. These are generally packaged in small
plastic bags and are being promoted for use on sidewalks and driveways.
Typically; the deicer formulation is not indicated. The majority probably
are calcium chloride and one is sodium chloride, but some of them are ammonium
sulfate, others are ammonium nitrate and one contains potassium pyrophosphate
plus formamide. Warnings concerning damage to concrete surfaces by the fore-
mentioned ammonium compounds have been issued by the Portland Cement Associ-
ation and others (McCord, 1966) (Lerch, 1962) (Anon., Milw. Jour., 1966). A
The extent of their use was not determined; however, with the increasing number
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of retail outlets marketing deicers, this source of inorganic nutrients could
become significant in a short time. Ammonium nitrate and ammonium sulfate
contain 35 percent and 21 percent, respectively, of inorganic nitrogen.

Nitrogen Fixation in Surface Waters

Although the earth's atmosphere is predominately nitrogen, the gas
is generally not an available nutrient. However, some strains of blue-green
algae and certain groups of photosynthetic bacteria have the ability to
utilize aimospheric nitrogen and incorporate it into living cell material.

In "Report on Nutrient Sources of Iake Mendota" (Nutrient Sources
Comm., 1966), test results by Goering (1963) were used in arriving at the
nitrogen contributed by nitrogen fixation. A conservative estimate of 80,000
pounds of nitrogen per year were attributed to nitrogen fixation. This is
equivalent to a little over eight pounds/acre/year. The value obtained is
admittedly a reugh estimate based on lLake Mendota data. Its applicability
to other lakes is questionable. ' :

_ Sawyer and Ferulla (1961) indicated that nitrogen fixation was greatest

in lekes receiving fertilization from sewage or farm drainage and implicated
phosphorus as the key element in nitrogen fixation. This suggests a snow-
balling effect if phosphorus is available,

Bottom Sediments

Only brief mention will be made of bottom sediments, since they
usually do not involve new fertility sources but rather make nutrients
available for use and reuse. '

Bottom sediments, including runoff particulate matter, waste sludges,
decaying aquatic residues, etc., contain nutrients which are generally not
‘readily available but are tied up organically or chemically. Their availa--
bility is complex and affected by such things as depth, area, benthic '
organisms, temperature, water chemistry and turnover.

~ Potentially, bottom sediments can represent a long-term nutrient
reservoir. This and nutrient cycling can help explain why once a body of:
water becomes fertile it can remain adversely affected for a long period
even though the primary nutrient sources have been eliminated.

Nutrient Estimates

In order to better appraise the significance of the various sources,
the following crude state-wide estimates of nutrient contributions are shown:

1. Municipal Sewage Treatment Plant. Discharges

: ‘a. Domestic Sewage. In 1960 these facilities served 67.5 percent
‘of the state's population. It is estimated they now serve 68.5 percent of
the state's population or 2,860,000 persons. Per capita, it 'is assumed that
the annual contributions amount to 10 pounds of nitrogen and 3.5 pounds of
phosphorus and that an over-all reduction of 40 percent is achieved by
treatment. ‘ ' '

Nitrogen
Phosphorus

17,200,000 1lbs.
6,000,000 1bs.

nn
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b. Milk Wastes Tributary to Municipal Facilities. Consider-
that about 7 of the 17-billion pounds of milk are processed by factories
that utilize municipal treatment facilities. Assume an over=all milk loss
of 2 percent containing 0.096 percent phosphorus and 0.6 percent nitrogen.
Add 50 percent to phosphorus for cleaning compounds.

500,000 1bs.,
126 OOO 1bs.

Nitrogen
Phosphorus

c. Meat Packing. Con81der that the secondary treatment plant-
effluent irom one large meat packer for which data is available as being
indicative of one-fourth of the meat packing nutrlents discharged after
treatment.

1,340,000 1bs.
350,000 1bs.

Nitrogen
Phosphorus

d. Canning, Laundry, Tanning and Other Wastes. (Not separately
tabulated.) Estimated total discharge from municipal treatment plants,
items a through d.

Nitrogen
Phosphorus

20,000,000 1bs. -
7,000,000 1bs.

2. Private Sewage Systems

Approximately 1,317,000 of Wisconsin's resident population use
private sewage disposal systems. Summer homes and accommodations for
out-of-state tourists could boost the over-all equivalent use of private
systems to about 1,600,000 pecple. Discharge of septic tank treated sewage
into surface waters is prohibited, but violations do occur. Soil can remove
virtually all of the phosphorus but nitrogen removals are variable. Use
the same over-all nutrient figures as for those connected to public sewerage
facilities and estimate that 5 percent of the phosphorus and 30 percent of
the nitrogen eventually gets into the surface waters.

4,800,000 1bs. -
280 000 1bs.

- Nitrogen
Phosphorus

3. Industrial Wastes

Aside from the pulp and paper mills which discharge relatively
low nutrient wastes, most of the other factories handling orgenic materials
and not connected to municipal facilities use land disposal systems. Their
over-all contribution is estimated as .approximately 1,500, 000 pounds of
nitrogen and 100,000 pounds of phosphorus.

4. Rural

a. Manured Lands. Estimate 2,700,000 acres and a runoff loss
of 3 pounds of soluble nitrogen and 1 pound of soluble phosphoms per acre.

Nitrogen
Phosphorus

8,110,000 1bs.
2,700,000 1bs."
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b. Other Cropland. Estimate 9,600,000 acres with nutrient
losses of 0.06 and 0.04 pound per acre of nitrogen and phosphorus.

' Nitrogen = 576,000 1bs.
Phosphorus = 384,000 1bs.

¢. Forest land. Estlmate lh 500,000 acres and runoff losses
of O. 03 and 0.003 pound per acre of nitrogen and phosphorus.

435,000 1bs.
h3,500 lbs.

Nitrogen
Phosphorus

- 'd. Pasture, Woodlot and Other. Estimate 9,000,000 acres and
nutrient loss of 0.06 pound per acre of nitrogen and 0.0k pound per acre
of phosphorus.

Nitrogen = 540,000 1lbs.
Phosphorus = 360,000 lbs.

, e. Wetlands runoff and drainage from wetlands is believed to
be extremely variasble. No estimate attempted.

f. Ground Water. Assume 0.0l mg/1 of soluble phosPhorus and
1.2 mg/1 of soluble nitrogen in the ground water and 3.5 inches annually
per acre from approximately 36,000,000 acres.

5. Urban Runoff

Assume 500,000 acres with a runoff of 8.9 and 2.5 pounds per
acre per year.of nitrogen and phosphorus, respectively.

- Nitrogen
Phosphorus

4,450,000 1bs.
1,250,000 1bs.

6. Precipitation on Water Surfaces
Assume that the 30 1nchés of annual precipitation falls on
1,136,920 acres of water surface and that the precipitation contains 0.9
mg/l of inorganic nitrogen and 0.02 mg/l of soluble phosphorus.

Inorganic Nitrogen = 6,950,000 1lbs.
Soluble Phosphorus = 155,000 lbs.

7. Waterfowl

Probably no significant additional nutrient contributions are
involved. See previous discussion.

8. Nitrégen Fixation

Variable, but may be significant in some waters. No estimate
attempted
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9. Chemical Deicers

Nitrogen and phosphate compounds are being promoted for deicing
but their uses in the state to date are believed negligible.

Table 6
Summary of

Estimated Nitrogen and Phosphorus Reaching
Wisconsin Surface Waters

N . p N p

Source Ibs. Per Year (% of Total) -

- Municipal Treatment Facilities 20,000,000 7,000,000 24,5 55.7
Private Sewage Systems 4,800,000 280,000 5.9 2.2
Industrial Wastes* 1,500,000 100,000 1.8 0.8
Rural Sources . _ _
Manured Lands . 8,110,000 2,700,000 9.9 21.5
Other Cropland 576,000 384,000 0.7 3.1
Forest Land ‘ 435,000 43,500 0.5 0.3
Pasture, Woodlot & Other lands 540,000 360,000 0.7 2.9
Ground Water 34,300,000 285,000 42.0 2.3,
Urban Runoff 4,450,000 1,250,000 5.5 10.0
Precipitation on Water Areas 6,950,000 155,000 8.5 1.2
Total ’ 81,661,000 12,557,500 100.0 100.0

*Excludes industrial wastes that discharge to municipal'Systems.

Table does not include contributions from aquatic nitrogen
fixation, waterfowl, chemical deicers and wetland drainage.

The tabulation shows that ground water contributes the most nitrogen
to surface waters and it is essentially as nitrates. Municipal treatment
plants are by far the largest source of phosphorus and they are the second
largest nitrogen contributor. .

, Over-all, the nitrogen to phosphorus ratio of nutrients reaching
surface waters is about 63 to 1. Mackenthun et al. (1964) cited laboratory -
investigations by Gerloff and Skoog showing that 5 units of nitrogen plus .
0.08 units of phosphorus would produce 100 units of algae., Their experimental
work indicated a ratio of about 60 to 1, but in natural occurring algae and
submerged plants the ratio is about 10 parts of nztrogen to 1 part of phos-
phorus. Sawyer, lackey and Lenz (1945), following a study of southeastern
Wisconsin lakes, set forth inorganic nitrogen and phosphorus concentrations
of 0.3 and 0.015 mg/l respectively as the minimum average annual concentrations
that would result in frequent nuisance blooms. The latter ratié is 20 to 1.
Were it not for the alleged role of phosphorus in the stimulation of nitrogen
fixation (Sawyer and Ferulla, 1961), the ratios would implicate nitrogen as
generally being the limiting nutrient in Wisconsin surface waters.
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Iv. CONTROL METHODS -

Nutrient Removal by Further Treatment

Conventional waste water treatment plants are designed to remove
floatable and settleable solids and biochemical oxygen demand (BOD). A
well-run secondary sewage treatment plant can produce a sparkling clear,
well oxidized, stable effluent which is relatively low in BOD, inoffensive
in odor, and with reduced numbers of pathogenic organisms. Therefore, it
may be corcluded that properly designed and operated sewage treatment plants
do an admrable job in producing an effluent that is relatively inoffensive.
However, in recent years, considerable concern has been focused on the role
of treated sewage effluent in the fertilization of natural waters. Numerous
studies have shown that properly treated sewage effluent contains significant
‘amounts of nitrogen and phosphorus compounds and, therefore, can represent a
potentially important source of plant nutrients for the receiving waters.
Conventional sewage treatment does remove some plant nutrients., For example,
Levin (1963) concludes that approximately a 20 to 40 percent reduction in
phosphorus can usually be expected. Johnson et al. (1956) (1958) agrees
with this conclusion and states that a range of 30 to 50 percent nitrogen
removal is reasonable for most plants.

During the past 25 years there have been numerous laboratory -studies
on methods to improve nitrogen and phosphorus removal in sewage treatment.
These studies have ranged from modification of existing treatment procedures to
providing a third stage or tertiary treatment processes designed specifically
for nutrient removal. These processes may be divided into two groups - chemical
methods and biochemical methods. Examples of processes available in each group
are discussed below. Additional references on the reduction of nutrients in-
sewage effluents and other methods of control can be found in review (Mackenthun
and Ingram, 1964) (Algae Metro-Wastes, 1960) (Ingraham, 1964) (Oglesby and
Edmondson, 1966).

Chemical Methods¥*

Precipitation with chemicals has been used as a secondary treatment
process for many years. In Europe the natural corrosion of scrap iron in
"fill-and-draw" batch tanks has been used since about 1930 to produce a
chemical floc at a very low cost. Feng (1950).and Scott (1947) conducted
laboratory studies using this meterial on Madison, Wisconsin, sewage effluent,
with removal of nutrient materials as a primary objective. Removals were
not as high as might have been desired, with 50 to 80 percent removal of
nutrients resulting from 5 to 5% hours of contact time. They both concluded
that the extremely long detention times required for iron flocculation by
corrosion nullified the low chemical cost advantage of the procedure., Neither
investigator studied the effects of long periods of use upon the screp material,
but it may be the case that longer and longer detention times would be required
as corrosion products accumulate upon the surface of the iron. ' Since long
detention times and batch operations (twice as many holding tanks required
for switching) would greatly increase the constructlon costs of such a plant,

¥This section of the report is principally derived from a University of
Wisconsin Water Chemistry Seminar paper by Fred Doll {lee & Fruh, 1965).
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the objection to the use of the method in practice is an economic one.
More corrosion could be produced in a shorter time by pH adjustment, but
this is also prohibitively expensive for all but the smallest flows.

For phosphorus removal, the use of precipitating chemicals in a final
settling tank has been investigated. Lea et al. (195hk) have investigated
the use of alum (aluminum sulfate - A12(80453-th20) as a coagulating agent
for effluent from the Nine Springs Treatment Plant in Madison, Wisconsin.
Their work indicated that 99 percent removal of soluble phosphorus could
be effected with an alum dosage of 300 ppm, and that the most economical
dosage would be about 185 ppm with 96 percent reduction of soluble phos-
phorus. The optimum pH of removal was 7.1 to 7.7. Studies by Henricksen
(1963) indicated that the optimum pH may be somewhat lower, and stated that
the fundamental mechanism of removal may be sorption rather than precipitation.
Studies of alum precipitation by Malhotra et al. (1964), Rohlich (1963),
Katz (1949) and Scott (1947) have substantiated the conclusions of Lea
et al. (1954). About 6 to 10 times more alum by weight is required for
this treatment than for conventional water treatment processes, and the
disposal of very great amounts of sludge is a problem. Ilea's et al. work
included a scheme for the recovery and reuse of alum by the addition of
sodium hydroxide and calcium chloride to the sludge to form soluble sodium
aluminate and precipitate tri-calcium phosphate. The sodium aluminate solu-
tion is adjusted in strength and pumped back to the settling tank for further
coagulation. The tri-calcium phosphate is separated by sedimentation and is
a by-product, possibly marketable, of the process. The equations are shown
below. Coe ) .

A1(0H)3~(Pou) + LUNaOH = NaAlOo + NagPO) + 2HpO + 3¢H-
NeAlOp + 2NaPO) + 3CaClp = NaAlOp + Cag(POy)p + 6NaCl

Pilot plant studies have shown that the process is then economically feasible,
with reported reductions in soluble phosphorus of 79 to 89 percent and about -
80 percent recovery of the alum. However, the process is somewhat complex

" to operate, and lack of adequately trained personnel for plant control of such
-a scheme remains as an obstacle to its use in practice,

Other common coagulants which have been used in water and waste water
treatment are the iron salts, ferric sulfate and ferric chloride. Katz.
(1949) reports 100 ppm of ferric sulfate for 80 percent removal of phosphorus.
The difference in performance is probably due to the fact that iron salts
produce a "heavier" floc than alum, and generally perform better at equal
weights of chemical added. Even the use of 60 ppm of ferric¢ sulfate results
in the addition of about 3 tons of chemical per day to a flow of 15 MGD,
and the problems of sludge disposal and economic feasiblllty without iron
recovery are significant.

Lime is a commonly used precipitant in sewage treatment because of
its low cost. Malhotra et al. (196hk) used both lime. and sodium hydroxide
to precipitate hydroxy-apatlte and/or tri-calcium phosphate in a comparative
study. It was concluded that lime was most satisfactory, with 90 percent
soluble phosphorus removal at a dosage of 600 ppm and-a pH of 11.0. The
extremely large volumes of sludge obtained and the high pH of the effluent,
are the maaor dlsadvantages. It may be po531ble to calcine the sludge and
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reuse the lime, thus saving on chemical costs, but an additional<equipm§nt
investment 1s required, and operation of this equipment requires trained
personnel. As will be seen later, the high pH of the effluent may be of
some advantage for the subsequent stripping of ammonia nitrogen. Malhotra
et al. (1964) also investigated the use of coagulant aids (bentonite and -
Separan ‘NP-10) for alum flocculation, but concluded that phosphorus.
reduction was not markedly enhanced by the use of these aids. Owen (1953)
reached similar conclusions with regard to lime precipitation of phosphorus.

- Katz (1949) used an ion exchange resin (Amberlite IR-4B) for
phosphorus. removal and achieved 92 percent reduction. This treatment
method is not presently of practical importance because of the high initial
cost of the resin, regeneration and operation costs, and the need for..
preliminary filtration to remove suspended matter. Recently, Eliassen
et al. (1965) have reported the results of studies on the use of ion
exchange for nutrient removal from secondary effluent. Their results
are essentially the same as those reported by Katz.

. " Féyn (1962) has studied the possibility of removing sewage effluent
nutrients by electrolytic means. He developed a process which he called

the Electrolytic Sewage Purification Method, which utilizes sea water for-

the production of magnesium, and its subsequent use as & precipitant chemical.
This process has been tried on a pilot plant scale and has worked satis-
‘factorily. . Economic feasibility is dependent on the availability of large
amounts of low cost electrical power and brines. The high chloride content
of the effluent may be objectionable. :

The successful removal of nitrogen from effluents presents more
difficulty than the removal of phosphorus, because nitrogen is not susceptible
to the usual precipitation methods. It is undoubtedly true at the present '
time that biological removal methods, particularly modifications of the
-activeted sludge process and the use of oxidation ponds for oxygen stabili-
zation and nutrient reduction of the final effluent hold the most promise.

The element nitrogen exists in sewage in several forms: Nitrogen gas,
nitrate and nitrite ions, ammonia and organic matter. In view of the fact
that as much as 60 percent of the total nitrogen in sewage may be represented
by ammonie, the elimination of this gas by stripping at a pH greater then
about 9.5 seems to be one alternative approach to the problem. . Kuhn (1956)
and Nesselson (1964) have used countercurrent air stripping in a 2-meter
high percolation tower packed with Raschig rings and achieved 92 percent
removal of NHy when roughly 40O m3 of air was used per of sewage at pH
11. It is coficeivable that the high pH resulting from previous lime
precipitation of phosphorus could be used advantageously in this process,
but the problem of the disposal of an effluent with such a high pH remains.
With sufficient effluent dilution, no practical difficulties-should arise.
Kuhn had some problems with frothing at the top of the column, and. anti-
foam compounds were added to prevent this. The large amounts of air applied
and. the necessity of pH adjustment show that the method is economically
prohibitive at present, and the operation requires close attention.

Another alternative approach to ammonia removal is the use of cation-
exchange resin. Nesselson (1964) found that the regeneration solution amounted
‘to at least the equivalent of 6 percent by volume of the total-flow quantity
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of treated sewage. Evaporation of this water for recovery of ammonium
chlorlde in useable form is not economically attractive.

The possibility of the removal of any of the other forms of nitrogen
from sewage effluents by chemical means has not.been seriously considered.
Nitrogen gas, not usually present at high concentrations, will be removed
concurrently with the ammonie in any stripping operation. Organic nitrogen
is apparently best reduced by biological methods and only nitrate and
perhaps nitrite removal remains to be considered. Young et al. (1964)
have screened various reducing agents with the reduction of nitrate to
reduce the methemoglobinemia hazard of potable waters. Among the most
effective found was ferrous hydroxide with a colloidal copper hydroxide
catalyst. Limitations of the method were the long detention times required
(about five hours) and the expense of the chemicals.

Biochemical Methods*

The studies on the use of organisms to remove nitrogen and phosphorus
have followed two approaches: (1) Tertiary treatment with algae, and (2)
modification of the activated sludge process., Developments along each of
these lines are presented below.

Removal of Nutrients with Algae. Tertiary treatment of sewage with
algae is well documented. The ability of algae to utilize inorganic carbon
as a carbon source is a major advantage of this process since secondary
effluent is high in nitrogen and phosphorus content but low in available
organic carbon. This, therefore, inhibits further treatment with hetero-
trophic organisms. Various reports (Dugdale, 1962) (Sawyer and Ferullo, 1961)
on the ability of some species of algae to fix elemental nitrogen in the
laboratory and under field conditions further indicate the usefulness of
these organisms for such a purpose. Phosphorus would then be the limiting
micronutrient for algae growth. Tertiary treatment with algae is employed
in much the same manner as the activated sludge process. A mixed population
of algae in a holding pond is fed secondary effluent, allowed sufficient
contact time for nutrient utilization and then the depleted water discharged
into a receiving water. To insure maximum extraction of nitrogen and
phosphorus, it is necessary that the blo-productlon per unit volume of -
culture be maximum,

Bogan (1961), using optimal conditions in laboratory studies, has
reported high rates of orthophosphate removal - from 80-90 percent removal
in 6-12 hours. This constituted removal of 20-25 ppm of the phosphate.
Removal was attributed to both bioclogical and pH effect. From these
laboratory studies, a field pilot plant was constructed. This plant is
unique in that a method for recovery of excess algae. is included. Poor
results have been attained thus far, however, due to the inability of
maintaining sufficient. incident light intensities. Gates and Borchardt
(1964) in laboratory studies have examined various parameters such as
depth, surface area and mixing to find means of enhancing the efficiency
and performance of algae treatment through adequate environmental control.

‘*Ihis part of the report is primarily based on a University of Wisconsin
Water Chemistry seminar paper by Rick Spear (Lee & Fruh, 1965).
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From these experiments, they have concluded that the over-all controlling
factor in the use of algae for waste treatment is light intensity. They
have proposed the use of two-stage algae treatment. The first stage to

be low algal densities to enhance high photosynthetic activity with short
detention times and the second with dense populations and longer retention
for final polishing. These investigators have not proposed any method for
harvesting the algae although they mention it as necessary.

Field studies on algal ponds by Fitzgerald (1960) for a two-year
period show average nitrogen removal throughout the year of 30 percent with
maximum removals of 70 percent in the summer. Phosphorus removal during _
periods of maximum photosynthetic activity coincided with high pH conditions
in the pond and was attributed to precipitation rather than biological
removal. Fitzgerald concludes that the benefits attributed to this treatment
may be offset by increased suspended solids in the effluent. Mackenthun and
McNabb (1961), in reporting on stabilization pond studies in Wisconsin,
essentially confirmed Fitzgerald's observations. Parker (1950) reported
on the effect of passing sewage effluent through a series of eight ponds
with an optimum nitrogen removal of 51 percent in the summer and 12 percent
in the winter. KXorbotz (1951) found the percent removal of soluble phosphorus
in his: artificial algal ponds at Nine Springs Treatment Plant varied directly
with the ambient air temperature (presumably the water temperature varied
accordingly) from a maximum of 80 percent at 75° F. to O percent at U45° F.

In a three-month field study of dissolved solids removal, Bush et al. (1961)
attained 50-70 percent inorganic nitrogen removal and 20-68 percent soluble
phosphorus removal. Maximum temperature range during this study was from

65-95° F.

Neel et al. (1961) has successfully utilized algae stabilization
ponds for nltrogen and phosphorus removal reporting in excess of 80 percent
nitrogen removal for most of the year and 30-60 percent soluble phosphorus
reduction.

- Golueka and Oswald (1965) review and evaluate various methods of
harvesting planktonic algae from sewage oxidation ponds. The authors point
out that the entire question of the feasibility of algae harvesting depends
on the existence of a market for the sewage-grown algae. Should such a
market exist, communities that are forced to undertake tertiary treatment
could scarcely afford not to consider algae production as a partial. solution
to their waste disposal problems.

Several recurring problems concerning the use of algae for nutrient
removal appear throughout these reports. These problems must be overcome .
before algae treatment can be effectively used in nutrient removal. These
are: -

1. Necessity of maintaining high light intensities.

2. 1Inorganic carbon supply is rapidly exhausted and artificial
means of supply are necessary.

3. Temperature fluctuations cause poor removal efficiency.

L. Maintenance of desired forms of algal.
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5. Removal of excess or spent algal cells before release
of water to receiving waters.

It is concluded that the effective use of algae fbr nutrient removal
has not reached its proposed goal.

Removel of Nutrient by Modified Activated Sludge Process. As mentioned
earlier the present activated sludge process reduces nitrogen and phosphorus
content only to a limited extent. Modifications of this process to enable
" higher nit:rogen and phosphorus removals has been investigated. Simultaneous
removal o1 a high percentage of both nitrogen and phosphorus by these modifi-
cations has not been achieved. Conditions for the removal of nitrogen are
- deleterious to the removal of phosphorus and vice versa.

Several investigators present different modifications of the activated
sludge process to achieve the same ends. These entail the biological oxidation
~of reduced nitrogen compounds to nitrate (Nitrification), with subsequent
reduction to nitrogen gas (Denitrification). This induces maximum nitrogen
removal but very little phosphorus uptake.

Wuhrmann (1957) (1962) reported studies conducted under both laboratory
and field conditions. He used an additional tank inserted between the acti-
vated sludge and final settling basin. High rate aeration in the first tank
provides conditions for complete nitrification, while the second tank induced
rapid anaerobic conditions for enhancing denitrification. Efficiency of at
least 90 percent removal was reported using domestic sewage of concentrations
of 25-30 ppm of nitrogen. Effluent values of 2-4 ppm were recorded.

Johnson and Schroepfer (1964) have reported laboratory studies on
nitrogen removal using essentially the same modifications as Wuhrmann.
They found the addition of 30 percent by volume of raw sewage to the second
tank was necessary to induce denitrification. They report less optimistic -
removal of 63-70 percent nitrogen. '

~ Ludzack and Ettinger (1962) in a process called "the semi-aerobic
activated sludge process" have divided a conventional tank into two sections
with low rate aeration in the first compartment and higher rate in the second.
The mixed liquor of the second section is recirculated to the first tank.
. This process provides for denitification on the first section ana nitri-
fication in the second. The advantage proposed over the o+her processes
is better sludge volume 1nd1ces.

The possiblllty of removing phosphorus from sewage effluent has long
been recognized. Lea and Nichols (1936), in experiments using a supplemental
organic carbon source, achieved complete phosphorus .removal in three days.
Sawyer- (1947) achieved 98 percent inorganic phosphorus and 97 percent
inorgenic nitrogen removal using 80 ppm glucose supplement. Other investi-

- gators have since duplicated these findings. Two major drawbacks to this
method can be cited: (1) Cost of carbohydrate supplements, and (2) increase
in sludge volume. :

Feng (1950), in his laboratory studies, reported increased soluble
phosphorus removal in proportion to increased aeration rates. . Levin (1963)
has further investigated the effect of increased aeration rates and has
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reported removal of 3-4 ppm soluble phosphorus with three hours contact
time. During these first three hours, no increase in numbers of organisms
was detected. He has proposed that this is a "luxury" uptake phenomenon
resulting in the formation of intracellular granules or stored phosphorus,
Advantages of this method are: (1) The elimination of the necessity of the
‘addition of organic carbon substrate, and (2) no increase in final sludge
volume. Field studies have shown promise, although optimum conditions for
removal were not effected. One major misgiving of this process is the loss
of phosphorus to the medium after three hours and leakage cannot be stopped
at any aeration rate. _

It appears from these reports that medifications of activated sludge
process can be effective in removing nitrogen and to some extent phosphorus
but is, in general, limited to quantltative removal of only one or the other
of the two nutrients. :

Harvestigg

. The harvest of fish in Wisconsin lakes by sport fishermen undoubtedly
removes & Sizeable quantity of nutrients from these waters, although it has
probably never been considered a benefit in this sensé. From creel: census
records from two northern Wisconsin lakes (Escansba Lake in Vilas County
and Murphy Flowage in Rusk County), the annual harvest of sport fish ranges
from 30 to 50 pounds per acre. In southern Wisconsin the harvest rate is
somewhat higher. In Lake Mendota, Herman et al. (1959) estimated the harvest
of yellow perch during the ice fishing season at 50 pounds per acre. Although
the harvest is not known for the rest of the year, the catch of other species
and the summer catch of yellow perch could likely boost this figure to 100
pounds per acre on an annual basis. Records from Cox Hollow Iake in Iowa
.County demonstrate the annual removal of some 50 pounds of game fish per
acre (northern pike and largemouth bass) during & three-year period. It
is, therefore, likely that an annual removael of 50 pounds per acre of fish
by anglers is probable in fertile Wisconsin lakes. :

In addition, a number of these lakes are also subject to rough fish
(mostly carp) removal. For example, Helm (1951) reported in Lake Waubesa
an average of 317 pounds of rough fish per acre were removed from 1936 to
1950. 1In lake Mendota, some 20 to 30 pounds per acre of rough fish have
been removed annually in recent years (LO 1bs./acre in late 1966). It is,
therefore, probable that the total removal of fish from a number of fertile
Wisconsin lakes is over 100 pounds per acre annually which was also reported
by Threinen (194g).

As reported by Mackenthun-(l9h9), the nitrogen content of fish flesh
(wet weight) is approximately 2.5 percent and the phosphorus content is
epproximately 0.2 percent. Therefore, the removal of 4O pounds of fish is
necessary to remove a pound of nitrogen and 500 pounds to remove a pound of
phosphorus. At a harvest rate of 100 pounds per acre annually, the removal
of nitrogen and phosphorus is 2.5 and 0.2 pounds per acre, respectively.

To obtain some insight as to thé:significance of this removal, -it
is convenient to use the estimates of nitrogen and phosphorus inflow and
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outflow from the Report on the Nutrient Sources of Lake Mendota (1966).

It is estimated that Lake Mendota receives some 47,000 pounds of phosphorus
per year of which about half goes out, leaving a balance of 23,500 pounds.
The nitrogen input is roughly estimated to be 550,000 pounds per year with
retention of 50 to 90 percent or 225,000 to 495,000 pounds. The harvest

of 100 pounds of fish per acre would remove some 2,000 pounds of phosphorus
and 25,000 pounds of nitrogen per year or slightly more than 4 percent of
each of these elements estimated to enter the lake., To remove half of the
phosphorus entering the lake would require the annual removal of 1,175 pounds
of fish per acre and 2,000 pounds per acre in the case of nltrogen, obviously
impossible to attaln. '

The removal of aquatic plants is also looked upon as a means of
nutrient removal. Recently, Gerloff and Krombholz (1966) analyzed rooted
aquatics in several lakes and demonstrated a luxury uptake of nitrogen and
phosphorus in fertile waters, In Lake Mendota, six species of rooted aquatlcs
contained an average of 3 percent nitrogen and 0.47 percent phosphorus
(dry weight basis). The amounts are almost twice the quantities reported
by Schuette and Adler (1928 and 1929) for Lake Mendota in earlier years.
On the basis of the recent results, a ton of rooted aquatics contains 7.2
pounds of nitrogen and 1.13 pounds of phosphorus. In Leke Mendota, it
would take the removal of 141,000 tons of aquatics to offset the estimated
input of phosphorus and 76,000 tons to offset the estimated nitrogen input.
Attainment of such huge harvests is likely 1mposs1ble, but it is poss1b1e
- to remove smaller quantities.’

Livermore (1954) reported that aquatic harvesting machines are able
to cut up to four tons of drained aquatic plants per hour. The City of
Madison is removing close to 1,000 tons per year (Saley, 1966). Madison's
experience during the last two years suggests that one ton per hour per
machine is a more practical estimate for sustained harvest. The cost of
operating their harvester is approximately $65 per hour (includes depreciation,
maintenance, transportation, etc.), and the cost of removal of aquatics per
ton is $i1.

If the present removal efforts were increased to double the harvest,
approximately 5 percent of the estimated input of phosphorus would be removed
in Lake Mendota. This level would remove about 3 percent of the estimated
nitrogen input. Among the limiting factors of aquatic plant harvesting
should be mentioned the possibility of favoring greater algae blooms if
significant areas of rooted aquatics are removed. Hasler and Jones (1954)
report the antagonistic action of large aquatics on algae might be expected
to also act in reverse..

Nees et al. (1957) in an analysis of removal methods suggest that
increased harvest of rough fish is definitely possible. Initial or increased
effort in aquatic plant harvesting is also possible. The combination of
increased harvest methods, while not being an obvious answer to the eutro-
phication problem should be carefully studied in more detail for con31deratlon
as an important contribution in any program to improve water quality.
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Control of Excessive Algae and Rooted Aguatic Plants

The concept of chemical control of weeds and pests has been used
successfully in agriculture where obtaining the highest yield from a single
crop, such as corn or vheat, has been emphasized. Here, as many competitors
as possible are to be eliminated in order to enhance maximum growth. In a
 lake or river, on the other hand, there is a great diversity of life encom-
passing complex communities of plants and animals. When man-induced
eutrophication sets in, the interactions among these associations are
distorted. If chemicals are used to kill or prevent the growth of nuisance
organisms, complex distortions teke place and a chain of undesirable
situations may occur. There are, as yet, no chemicals which are specific
enough, in their inhibiting effect, to be used with inpunity.

Some of the chemicals used affect a variety of organisms and their
delicate younger stages adversely, and some accumulate in the lake soils.
“ It is difficult to control the influence of a chemical added to a lake or
to apply it at the proper time. A great deal more research is needed to
produce specific inhibiting agents which do not have undesirable side
effects on other organisms and which disintegrate promptly after application.
In the interim, we recommend a greater effort to harvest the surplus crops
of algae, higher aquatic plants and fish, and to apply more effort in the
devising of techniques to make this possible.

According to Mackenthun (1959), the ideal algicide or herbicide must
meet the following conditions. It must be selective; in only rare cases is
the total destruction of the. entire plant population desired. It must be
non-toxic to fish and most fish-food organisms at the plant-killing concen-~
tration. - It must not prove seriously harmful to the ecology of the general
aguatic area and it must be of reasonable cost.

Palmer (1962) points out, as do others, that the most effective
pattern to follow in plant and algae control is to anticipate and prevent
problems rather than to delay until they become serious. This plan of
attack, however, requires adequate records of the kinds, numbers and
locations of the various algae and weeds in the water supply.

Of the many chemicals that have been used for the control of land
plants, only a few have been utilized in aquatic weed control. Of these
chemicals, sodium arsenite has been most extensively used, at least in this
area. Mackenthun (1958) has described the capabilities and applieation of
sodium. arsenite. Sodium arsenite is efficacious in controlling most types
of aquatic plants as well as those algae that produce pond scum. The pond
scum algae, including species of Cladophora, Qedogonium and drodictyon
are effectively destroyed by & concentration of 5.0 ppm As203 while algae
growing below the surface are not affected. Sodium arsenite is not effective
against plants with a wax-like coating on their leaves, such as water lilies.
Chemical treatment of this sort is generally not effective against water
shield, the duckweeds, and stoneworts, muskgrass and floating-leaf pondweed.

The application rate of sodium arsenite and other herbicides is governed
by many factors such as depth of the water, shape and size of the treated
area and the location of the treatment area as it is affected by wind, wave
action, etec.
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Arsenic is highly toxic to humans and its use should also be governed
by accepted tolerance limits set by the United States Public Health Service
(1962) and others.

A well-known herbicide, 2,h-D, has proved successful in the destruction
of water hyacinth and other emergent weeds (Eggler, 1953). Concentrations of
1,000 ppm have been sprayed on exposed leaves producing an effective kill.

The residual concentraticn in the surrounding water will be very much less
than 1,000 ppm. Alligator weed was more resistant to treatment, but weaker
growths were effectively controlled with two treatments. According to McKee
and Wolf (1963), the toxicity of 2,4-D to aquetic life varies widely. Many
specific examples are given, but the threshold toxicity for fish is about

75 ppm.

Bruns et _al. (1955) have published studies on the use of aromatic
solvents for the control of aquatic weeds in irrigation ditches. In this
report the solvents, which were mixtures of aromatic and cyclic hydrocarbons
of either petroleum or coal tar origin, were specified by certain ASTM
physical characteristics. The solvent chosen is mixed with an emulsifier
and injected beneath the water surface to give a concentration of 300 to
600 ppm for 30 to 60 minutes. Eventually the emulsion will break and the
solvent will evaporate,. leaving the water reasonably unpolluted. Aromatic
solvents are toxic to aquatic life, but do not harm crops in the concentrations
used.

To date, the algicide that is in most common use is copper sulfate.
Although copper sulfate is the chemical which, up to the present time, most
nearly fits the specifications mentioned earlier, it does have shortcomings.
According to Mackenthun (1958), copper sulfate will poison fish and other
aquatic life when used in excessive concentrations and it may accumulate in
bottom muds as an insoluble basic carbonate following extensive use.

The solubility of copper in water is a function of pH and alkalinity;
for this reason, the application of standard toxicity tables is difficult.
Also, the resistance of different organisms to copper sulfate varies widely
" (Goodey, 1946).

McKee and Wolf (1963) give reference on the toxiciiy of copper sulfate
to various fish; in summary, the lethal doses range from 0.002 to 200 ppm
for various fish in different waters..

Chlorine gas has been used as an algicide in some instances. The
chief drawback in its use is the difficulty involved in applying the chemical
to the exact spots needing treatment.

Chlorinated hydrocarbons, primarily benzenes, have been used for the
control of aquatic weeds in ditches and lakes, Commercial chlorinated
benzenes under the trade name Benoclor are "still" runs of chlorcbenzenes
consisting mainly of the trichloro isomer. The compound is sprayed under
the surface of the water and forms a milky cloud that is readily absorbed
by plants; the plants generally die within 24 hours after application.
Aquatic animal life is destroyed by the treatment unless it is able to get
out of the treatment area. Benoclor is not toxic to birds or animals. i
Aquatic weeds vary in their response to Benoclor with Chara and "water weed"
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beéing two types that are easily killed. Sago pondweed, coontail moss,
horned pondweed and water milfoil are intermediate in response (McKee and
Wolf, 1963) (Oglesby and Edmondson, 1966).

Preliminary work has been carried out on the use of chlorophenyl
dimethyl urea (CMU) as an algicide (Maloney, 1958). It was concluded from
the results of both laboratory and field tests that CMU at a concentration
of 2 ppm prevented growth of all species of blue-green algae and diatoms-
and 65 percent of the green algae tested. Good results were obtained with
filamentous algal growths of the types that blanket ponds and lakes and
attach themselves to reservoir walls. CMU is reported to have a very low
toxicity to fish and other aquatic animals at the concentrations used.

Care must be exercised in the use of CMU, however, because at higher ,
concentrations it is a soil sterilant and may destroy desirable vegetation.

It has been demonstrated that 2,3-dichloronaphthoquinone is selec-
tively toxic to blue-green algae in concentrations of 30 to 55 ppb
(Fitzgerald and Skoog, 1954). At concentration as low as 0.5 ppm, it
¢ontrolled 28 percent of the blue-green algae being tested without being
toxic to green algae or diatoms. No observable damage was done to flsh,
zooplankton or higher aquatics present.

Tests have been carried on at the R. A. Taft Sanitary Erigineering
Center to determine effectiveness of quaternary ammonium compounds as
algicides. One of the compounds tested controlled twice as many kinds of
green algae at 1 to 2 ppm as did copper sulfate., At 0.5 ppm, it controlled
29 percent of the green algae tested while copper sulfate controlled none.
This chemical appeared to be less toxic to fish than copper sulfate; its
48 hours median tolerance level was 0.65 ppm as compared to 0.19 ppm for
eopper (Palmer, 1956).

Rosin amines have been found to be effective algicides. The rosin
~amine D sulfate is selectively toxic to certain diatoms while the rosin
amine D acetate has more general algicidal properties. Tests showed that
at 2 ppm the rosin amine D acetate controlled 90 percent of the algae present
compared to 53 percent for copper sulfate. At 0.5 ppm, the amine was three
times as effective as copper sulfate. Preliminary toxicity tests on fish
indicated that the toxicity of the rosin amines was about the same as' copper
sulfate. The effectiveness of the rosin amines seems to vary with pH,
hardness and other. factors (Palmer, 1956).

It has been found that certain antibiotics exhibit toxic or inhibitory
effects on algae. Actidione is selectively toxic to certain green algae
and diatoms while streptomycin, neomycin, terramycin and certain other anti-
biotics are effective against blue-green algae (McKee and Wolf, 1963)
(Palmer, 1956).

A recent laboratory evaluyation of the effectiveness of potassium
permanganate as a possible algicide for water reservoirs has been.carried
out (Fitzgerald, 196k). Concentrations of potassium permsnganate ranging
from 0.5 to 2.0 ppm gave the same results as copper sulfate in the concen-
tration range 0.025 to 0.10 ppm. Fitzgerald points out that potassium
permanganate is an algicidal rather than an algistatic agent. Fitzgerald
and Faust (1963a) (1963b) have shown in laboratory tests that copper sulfate
is an algistatic agent; the growth of certain algae is merely inhibited by
copper sulfate and, after the copper is precipitated, these algae resume
normal growth. ' '
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Potassium permanganate is not toxic to fish at the concentrations
mentioned above, but it may be toxic to certain fish-food organisms
(McKee and Wolf, 1963). Acrolein has been found useful in destroying
water weeds, algae and snails in irrigation ditches and reservoirs-in
concentrations of from 3 to 6 ppm. Acrolein is genérally toxic to fish
at these concentrations (McKee and Wolf, 1963).

The above discussion of chemicals is intended to give a broad picture
of the classes and types of compounds that are being considered and are
being found effective in algae and weed control. The list of such chemicals
is growing rapidly, and an increasing amount of basic and applied research
is being carried out on the problem of chemical algae and weed control.

The problem posed by increasing fertility and productivity is becoming more
and more apparent and is creating interest in and a need for research of
this type.

Other Methods¥*

Thomas (1963) suggests several methods of eutrophication reversal
or improvement which include the harvest of plants and animals. In addition,
he suggests as most important the control of nutrients that enter the waters.
Other environmental techniques suggested are dilution with large quantities
of nvtrient-free water to flush out fertile water, drawing off nutrient -
rich hypolimnion water during periods of thermal stratification, and deep
water aeration to mix and -aerate lakes. He felt that the hypolimnion draw
technique might prove most useful, but the addition of fresh water to the
hypolimnion and the ventilation of the hypolimnion did not look as promising
because the nutrients remained in the lake. The experience to date with
continuous aeration and mixing at a current research project at Cox Hollow
Lake in Wisconsin (Wirth and Dunst, 1966) suggests this method as one showing
considerable promise. This 96-acre lake was destratified with several
resultant water quality improvements. Further studies are necessary to
evaluate permanency of these improvements with continued operation of the
destratification equipment.

, Many of the methods that follow in this section were proposed at
one time or another for the Madison lakes. The methods are general enough
that they can be and have been applied to other bodies of water. The Madison
lakes merely offer a convenient example.

One of the prime causes of artificially induced eutrophication in
lakes is the addition of domestic sewage and sewage effluents. In Wisconsin,
the Lewis Bill which was passed in 1943 required that the sewage effluent
from the metropolitan Madison area be diverted around lakes Waubesa and
Kegonsa. The treated effluent is discharged through a 5.1 mile, Shk-inch
concrete pipeline into a 3.3-mile open channel which empties into the..
Badfish Creek. The channel is provided with two cascade aerators to restore
dissolved oxygen. Diversion was begun in December 1958 (Lawton, 1961).

The Madison sewage diversion project is probably one of the most studied -
projects of its kind, but similar projects have been proposed ‘and are being
put into operation on other lakes with similar problems.

*¥This section of the report is derived in part from a University of
Wisconsin Water Chemistry seminar paper by Phil Kammerer (Lee & Fruh, 1965).
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Iake Washington is another example of a lake that has undergone
rapid eutrophication due to domestic waste pollution in recent years.
Lake Washington seems capable of tolerating a maximum phosphorus input
of 17 lbs./acre/year. Currently, 9 1bs./acre/year is being supplied
from natural sources. Phosphorus from sewage sources has increased from
about 2 1bs./acre/year in the period 1916-30 to a current level of 6 1lbs./
acre/year (Brown and Caldwell, 1958).

In some cases, tributaries can contribute appreciable amounts of
nutrients to lakes. An example of this is cited in the Oscar Mayer Report
(1955) on the Madison lakes. In the years 1942-ULl, an average of 10,000
pounds of inorganic nitrogen and about 3,000 pounds of organic nitrogen
per month was contributed to Lake Kegonsa by Door Creek. In the month of
March 1943 for example, it was found that Door Creek contributed 66,000
pounds of inorganic nitrogen and 20,000 pounds of organic nitrogen to the
lake while during the same period the Madison sewage plant contributed
55,000 pounds of inorganic and 6,200 pounds of organic nitrogen. Two
approaches to solving this type of problem have been suggested. One is
to employ stabilization ponds to remove nutrients from the stream water.
The other is to divert the stream, thus preventing the addition of the

nutrients -to the lake.

 Another possible method of preventing nutrients from reaching a lake

"is the diversion of treated sewage effluent into ground waters (Oucar Mayer
Report, 1955). The feasibility of this process depends on many factors.

A major factor is the total nitrogen content of the effluent - a buildup

in nitrogen in a ground water used extensively as a domestic water supply
may cause a high enough NO;~ level to make the water toxic to infants
~ (methemoglobiremia). Considération of this method of disposal must be made

with caution. Such factors as the "ion exchange" capacity and percolating
capacity of the soil must be cons1dered in addition to the public health
hazard involved.

The investigators in the Oscar Mayer Report (1955) feel that nuisance
conditions in the lower Madison lakes could be partially alleviated by
augmenting the flow through the lakes. Higher flows would cause dilution
of the lake water, flushing out of stored nutrients and shorter detention
periods. There are severalkpossiblé methods of augmenting lake flow. One
method is lake storage. In the case of the Madison lakes, this could be
accomplished in a number of ways. One possibility would be to maintain a
high level in the lakes during early summer and reduce the level later to
increase the flow through the lower lakes.

Another method of controlling flow in the lakes is through the use
of impounding reservoirs on tributaries to the lakes., One possible site
for such a reservoir would be the Westport marsh area at the Yahara River
inlet of Lake Mendota. Another possible site for a reservoir is a swamp
area southwest of lake Waubesa. Extensive hydrologic studies would have
to be made to determine the amount of water available to fill these
reservoirs. It has been suggested that it might be necessary to pump
quantities of ground water or lake water into the reservoirs during the
spring in order to maintain the reservoir at the desired level. The use
‘of reservoirs has the advantage that lake levels would not fluctuate as
w1de1y as they would using lake storage.
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Another possible method of supplementing lake flow is dilution with
other surface water or ground water. In the Madison lakes, the cost of
using well water or Wisconsin River water to augment flows in August and
September appear to be more costly than impounding reservoirs or lake
storage. Sylvester and Anderson (196l) propose the addition of low nutrient
Seattle city water to Green Iake in Seattle for the purpose of reducing
nutrient concentrations and reducing troublesome algae blooms.

Dredging of shallow areas in Lake Kegonsa and lake Waubesa has been
suggested to reduce "weed" nuisance. (Weed or weeds in this report is used
" to include the larger aquatic plants and rooted vegetation.) Dredging will
reduce sunlight penetration with a resulting decrease in weed growths.
Sylvester and Anderson (1964) have suggested similar treatment for Green
Iake in Seattle.

The last method that will be mentioned in this section is irrigation.
Irrigation in Wisconsin is practiced mainly with industrial wastes (canneries,
packing houses and milk processing plants). Irrigation using municipal
wastes is used in Europe and the southwestern United States where water
is in short supply. Not only is the water beneficial for irrigation, but
additional benefits may be derived from the nutrients present in the sewage.
effluent. Irrigation systems are difficult to operate during Wisconsin
winters. :

There are natural losses that may enter into an over-all nutrient
balance which in a strict sense are not control methods. Nutrient nitrogen
maey be lost to a water by denitrification. Outlet streams may carry dis-
solved and particulate nutrients out of lakes. Emergent insects that leave
the aquatic environment represent still another loss. These losses or
reductions vary greatly and no over-all estimate of their magnitude will
be made in this report.

V. IMPROVEMENTS AND PROGRAMS

Previous portions of the report discussed the problem of excessive
fertilization and its apparent causes, nutrient sources and an idea of their
magnitude and control methods. With these as background information, where
do we go from here? Citing various approaches of determining and solving
the problem and giving examples may be helpful prior to making specific
recommendations. ’ ‘

Obviously, there is a need for further study and research. The
causes and cures of excessive fertilization provide a gamut of areas for
an array of disciplines, A particular problem of concern is accurately
measuring or appraising eutrophication in a body of water to determine its
over-all change or to compare it with another. Incorporating the various
critical factors involved into a "Eutrophication Index" might be helpful.

Baseline information is necessary. Survey and inventory of our
surface waters and nutrient sources are vital. Iske and stream classifi-
cation and surface water monitoring are examples of two such programs. A

big gap in our inventory of nutrient sources is the contribution from marsh-
land drainage.



5o - 3099

Legislation has been enacted for the protection of public waters.
Some examples of Wisconsin legislation include: The prohibition of non-
degradable detergents,.s. lhk.1h4; reporting of intended new waste sources,
s. 144 .555; exclusion of sewage plant effluent discharges to the Madison
lakeés, s. 144.05; laws relating to dams on the Wolf and Brule Rivers, ss.
30.25 and 31.30; and excluding periodically flooded areas for garbage and
refuse disposal, s. 14k.045., A law banning the use of phosphorus compounds
in detergents might be considered as a means of reducing the amount of that
nutrient reaching our surface waters. However, similar legislation recently
proposed in New York and Pennsylvania didn't get past the committee stage.

Education in some cases may be helpful in gaining support and getting
the job done. Such an approach might be applicable in getting sewage treat-
ment plant operators to adopt procedures that could curb nutrient losses or
" in having farmers 1mprove their land fertilization techniques.,

An action program to reduce nutrients or their adverse effects in
surface waters would be desirable., Diversion of effluents and storm waters
from lakes into large streams would be one example. Diversion often is not
practical because of the distance to a larger stream and opposition by
coomunities or individual parties on the larger stream. For some small
communities with favorable soil conditions, land disposal may provide a
fairly good solution. In most cases, the development and use of tertiary
treatment methods for nutrient removal appears to be the only -hopeful
method., Runoff from manured land is a large contributor of nutrients,
particularly when the soil is frozen. Liquid manure handling holds some
promise. In some areas, there is apparently little that can be done and
‘this would include the inorganic nitrogen in ground waters.

Intensive protection and study of key waters should be instituted.
Several lakes and streams having a unique property or long history should .
. be included. The list shculd contain lekes with varying degrees of eutro- -
phication as well as contrastlng rivers.

Obviously, there is no s1ng1e, simple solution available to solve
the problem of excessive fertilization. However, our growing population and
its increased per capita nutrient contributions make it expedient that we
move ahead by all available means. It takes time to develop the technology,
finance the improvements and put them into operation. Undoubtedly, conditions
S will worsen before they improve, yet they will not improve by-themselVes,'

The prev1ous are exanmles of steps and measures that mlght be: con-
sidered to handle the problems associated with excessmve fertlllzatlon of
our surface waters. Specific recommendations are shown in the forepart of
this report beginning on page 2.
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" Conversion Factors~"

0.4047 hectares Hectare 2.471 acres

Acre = =
Cubic foot = 0.02832 cubic meters Kilogram hectare = 0o892 pounds/acre
Cubic meter = 35.315 cubic feet Liter = 0.2642 gallons

Foot - = 0.3048 meters : Meter = E .2808 feet

Callon = 3,785 liters " Pound _ = §53.6 gr. or 0.4536 kg.
Gram = 0.0022046 pounds Pounds/acre = 1.120 kg./hectare -

Gram/day 0.805 pounds /year
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It 1s suggested, sometimes blithely and

blandly --

MR.  STEIN: 1Is that blandly or blindly?

(Laughter.) | |

'MR. HOLMER: =-- that-Wisconsin, Michigan
and Indiana ghould divert their municipal and indus-
trial wastes outside the basin of the Lake.
Mr. Klassen addressed himself to this problem
eﬁrlier. Such a.reabonse to phé problems of pollu-

tion-~divert the burden to someone else--c&nnot be

-entertained lightly. The initial and operating

costs would be substantial. The analysis of costs

and benefits, and consideration of the kinds of

“institutional arrangements required, thinking in

terme of the numbers of industries and municipalities

‘that would be involved in such an arrangement, would

be an essential prerequisite to further consideration
of such a proposal. A decision af this magnitude
can, of course, be made only in the light of consi-
deration of all of the consequences and all of the
alternatives. |

Let m2 relterate, this is a suggestion

which is often made. It is not rejected out of

hand. It, as well as all of the other alternatives
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that are open to us ags we face this crisis, need
to be considered fully and carefully and completely
to assure that we do deal with the problem in the
way that measures up to the vest knowledge we have.
The key to the'success of the conference
will lie in our abllity to deal, 1in an organized
and comprehensive fashion, with the complexity of
the problem. Wisconsin takes pride, as}you heard
yesterday from Governor Knowles, in its Water
Resources Act precisely because it seeks to approach
water quai;ty and water ménﬁgement with a coordinated
program, Thét program requireg such elements as
comprehehsive planning, &hbpelénd and flood plain
zonihg and tﬁe mandatory training aﬁd certification
of sewage treatment plant operators. ihey are
described in 6ur application for a program grant
submitted tb the Fé@eral Water Pollution Control
Administration. We'thiﬁk that this has many sug-
gested items that the Conferees ought to be aware

of and to consider in dealing with this comprehen-

. 8ive problem., Efforts of the kind deécribed in

the application are essential to supplement the
more customary pollution abatement activities. It

18, therefore, requested that the formal statements
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of Wisconsin flood plain and shoreland management
programs also be incorporated in the Confereﬁce
record and that the Conference conslder recommeﬁda-
tionsg on these subjects >f shoreland and flood
ﬁlain zoning. We are confident in Wisconsin that
the control of theAland usage adjacent to étreams
and lakes is a critical key to the effective pre-
vention of pollution as well as to its ébatement,
and we think that this deserves attention.'

I would - -suggest, foo, that another item
with yhich,we are involved in Wisconsin, and all
of us in the other States as well, 1snin the area
of the private aewagé disposal fac;litiés;'which I
think we need to speak to rather explicitly when
we come to the development of our Conference Report
and summary. |

On Thursday, with the doncurrence br'
members of the Conference, I distribqted to tﬁe
COnferegs yhat we called an Opening Statemgnt. It
was a kind of a working document which I submitted
to the Conferees suggesting what seemed to us.in-
Wisconsin to be the apprbpriate contents of the
Summary Report of this Conference and made some

suggeatione with respect to the sequence with which
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we ought to approach the development of our recom-

‘mendations. I wanted to do this for several reasons.

That Opening Statement suggests that in the Shmmhry‘

Report of this Conference there should be a somewhat.

'more extensive treatment than 1is offered in the

FWPCA's working doéument relating to the nature of
delays 1in dealing with this problem. We are hopeful
and confident bf the guccess of the(efforté in
uhiéh we are.engéged, but'we are also concérned
that we make 1t ciear to.the people of these four
States that there are necessary steps which must
be taken in sequence and that there will be a sig-
nificant period before the effects of some of the
steps which we are proposing to take will be effec-
tive, that they will in fact achieve the results
for which we all hope.

| And B0 it 18 necessary to 1hc1ude; we
wﬁuld'auggeét; 1n'the-8ummarj Report of this Confer-
ence a general description of fhe kinds of lead:
times that are fequired tof engineering aﬁdjcon-.
gtruction and,where neceésary,rese#rch,'that we
identify the research gapé and the kinds of time

that will be required to rill them. We must deal,

it meems to me, with the problem of the shortages




10

11

12

13

14

15

16

17

18

18

20

21

24

3112
FREEMAN HOLMER

of technical personnel and in those areas where
legislative action 18 required some idea of legis-
lative lead time, We need to address our attention
to the simple magnitude of the task that 1z involved
in such areas as sewer separation. and those areas
which are involved in the combination of municipal
and industrial treatment or inter-municipal waste
treatment, which is one of the recommendations 1in
the FWPCA Report aﬁd which will obviously require
a somewhat ionger period of gestation than 18 required
for some of the other facets of this problem we are
coming to grips with.-

As we congider the alternatives before

us, let me suggest that we seek to agree, first,

in the areas where our present knowledge 1s inade-

quate, to establish a set of specific research
priorities and rigorous schedulea'fof implementa-~
tion of new procedures resultihg from such research.
Néxt, we should seek agreement on the standards to.
govern our handling of the problems for which presenﬁ
technology offers practical guldes (as in the
handling of municipal and industrial wastes). Then

we should seek concurrence with respect to our

regpective responsibiiities.in areas where our
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knowledge 18 less certain (as in control of alewives)
but where promiging alternafives appear to be avail-
aﬁle.

And may 1 auggesf also in reiteration that
we bear in mind as we proceed with our deliberation
the neceéa;ty for establishing prioritiea on our
needs and our actions as was suggested by
Govérnor Knowles yesterday.

The national interest in the problems of
the Lake Michigan Basin would appear to warrant a
substantial Federal 1nvestm§nt in those areag where
mbre knowledge 1s.needed. Especially in the @Green
Bay area, where a commercial fishery is at stake,

a deerallnyinanced pilot project, sﬁpplemenfing
pregent research efforts, may be in ordef.

In Wisconsin, the application of present
technology to‘thé handling of huniciﬁal and industrial
whstea will proceed as rapidly as is poaéible. We
are committed to doing so. The cdat of dealing
with the nufrient enrichment of the Lake, however,
computed on the basie of known technology, 1s
widely regarded as prohibitive. At least 1t was
two weeks ago. But "prohibitive":is a relative

word. If research now underway fails to produce
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éign1r1oan£ breakthroughs in the near future we
suggest that this Conference also seek agreement on
the means to be cbnaidered for future acfion on
this problen. I would modify that}to conform with
what. I had to say earlier on this subject.

Oour environment is in delicate balance.

‘Man can alter 1t significantly but we dare not

alter it beyond our power to reverse our own errors,

- And let us not decelve 6ufse1ves. We face a long and

costly struggle and we cannot adcceed fully without
using tools that either do not yet exist or are

now viewed as impractical. To succeed we must be

aggressive and pergevering. Constant vigilance 1is

not only the price of liberty; it is also a part
of the price of survival. |
MR. STEIN: Thank you, Mr, Holmér; for
Do we have any comments or questions?
MR, JAHNKE: Could I &8k him a question? |
MR, STEIN: We don't take any questions
from the floor. I am sorry.‘~If'we threw ihia open -
to, the floor, I think we would get a permanent lease
on tﬁe hofel. |

Are there any other questiong or comments?
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MR. POSTON: I would like to ask Mr. Holmer,

in the first part of his paper, as I understand

this there will be set intragtate standards on-

~ intrastate waters in the State of Wisconsin and

that you would expect to achieve these standards

in 10 years? 1Is this --
MR. HOLMER: Let me clarify that because
it is a more far-reaching statement than appears
on its face. Indeed,Athere are those in Wisconsin
who have serious doubts as to whether it 18 possible
to achleve the goal as stated here within 10 years.
ﬁThe long-range goal of Wisconsin
intrastate standards.. is to permit the use of
water resources for all lawful purposes, Including
the reproduction of game fish and minnows."
‘Thie 1é’our highest standard of use,
And we have adopted as our own internal éhallenge
the achievement of this obJjective within 10 years.
This is more than we have promised anybody else
but ourselves. y
MR. STEIN: This goes above and beyoad that.
MR. HOLMER: Yes, sir. |
MR. STEIN: Are there any other fqrther

comments or questions?
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I think you have a very cons%ructive

statement here, and in looking at all these I think

we aré.very close together, But necessarlly becadae
of fhe complexity of this all the four States have
come in with something s8lightly different. I think
we have a real challenge in trying tb get‘our pré-
grams dovetalled to meet the Lake Michigan Conference.
- Are there any other questions?
(No response.)-
| MR. STEIN: Do you have}any further
people from Wisconsin? |
MR, HOLMER: We do not.
MR. STEIN: You do not.
wWe have consulted with the COnferéea, and

because of driving conditions--I will take the

blame for this; Mrs. Rankin calls me a slave driver--~.

- we are going to go right through. I am just calling

a recess now foﬁ}lo minutea. We will reconvene at
that time and the next thing we will take up will
be the Federal Conclusions and Recommendations
which have been presented by Mr, Robert Schneider
earlier. We deferred comment on these until now..
Before that, I do think that Mr. Poole

has a statement to make.
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INDIANA PRESENTATION (CONTINUED. )

MR. POOLE: AI have a statement nere that
has been handed in this morning by Mr. H. LaBrant,
of Whiting, Indiana, which I would merely like to |
enter into the reeord, Mr. Chalrman, without reading
1t.

'MR. STEIN: Thank you.

(vhich said statement 1is aavfollowa:)

STATEMENT OF H. LaBRANT

WHITING, INDIANA

Pebruary 6 presa reports allege that the
State of Indiana produces the majority of the
pollution of Lake Michigan. This placés great
importance on ﬁhe acts of i:he City of Hammond,
Indinna, which has dumped most of this pollution
into Lake Michigan; |

The acts of the City of Hammond have
nullified hundreds of millions of dollars of
construction of the Sanitary District Cai-Sag Canal

designed to scavenge the domestic and industrial
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wastes of the Calumet District pf Indiana by
drainage of the Calumet Rivers.

The City of Hammond, indiana; has diverted
the majority of the . industrial and domestic filth
of Gary, East Chicago, Indiana Harbor, and Hammond,
Indlana, from ﬁhe Cal-Sag Canal andAdqmpa it into
Lake Michigan. |

The enormity of the pollution contribution
by the City of Hammond and the relative ease, speed,

and low cbat of reversing thils pollution diversion

makes 1t difficult to underatand why public exposure

of this gross pollution haaibeen aupppegaed;“‘
‘While all water pollution must be condemned
and corrécted, ir‘we must éhéoze between the tempo~-
rary pollution of a stream or a lake we should
choose the stream becéuse a atreém can be flushed
and rejuvenated, a lake cannot. If we must choose
between emptying Calumet area wastea into Lake
Michigan or the Cal-Sag Canal, it should be the
Cal-Sag. | |
Three Iﬁdiana steei,miila reported by
the press to be the greateét polluters of Lake
Michigan were scavenged by the Grand Calumet River

and the Cal-Sag Canal before the unjustifiable acts.
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of the City of Hammond diverted these and other
industrial and'domestic pollutants into Lake ﬁichigan.

Eleven yeara ago the City of Hammong,
Indiana, desired to replace the two-lane Columbia
Avenue Bridge across the Grand Calumet River with a
four-lane "causeway £111" to save the cost of a
bridge and petitioned the-Corps of Engineers for
permission to dam the river which had been navi-
gated and had many 1ift bridges.

A remonatrance against permitting the dam
across the Grand Calumet River was presented at the
Corps of Engineers hearing alleging that the culverta
proposed were inadequate to carry the flow, that
they wou1d~becoma silted and obstructed resulting
in diversion of most of the polluted wastes this
stream carfied into Lake Michigan thru ﬁhe Indiana
Harbor Ship Canal. |

The Colonel in charge of the hearing
agreed that diveréion of‘pollution into Lake Michigan,‘
would probably result, bﬁt stated he had to reject
the remonstrance becauaevthe Corps of Enéineers was'
éuthorized by laﬁ only to conaidér the effect on
ﬁavigation and flood control, not pollution and

public health, safety, and welfare. Certainly
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Congress should promptly correct this limitation;
water pollution and public health are more important
considerations than the navigation of a coal barge.
The silting and obstruction of the culverts
by debris and vegetation has exceeded the expecta-
tiona of the remonstrators. As a consequence, near
the Illinols-Indliana State line the formerly navi-
gable Grand Calumet River haaibeen reduced by the
Hammond Dams to an ankle deep, 8i1x foot wide creek

with little current. By contrast, the outflow from

- the Grand Calumet River in the Indiana Harbor Ship

Canal at the Columbus Drive Bridge 1s navigable by
Great Lakes freighters and has a strong current
rushing out into Lake Micﬁigan and carrying most of
the Calumet area pollutdnts.

This can be reversed by removing the

'Hammond Dams and placing a temporary coffer.daﬁ

across the Indlana Harbor Ship Canal near Columbus
Drive: to force hydraulic cleaning of the silted
Grand Calumet channel caused by the Hammond Dans,.

| Positive flow in the Indlana Harbor Ship
Canal away from Lake Michigan can bg pro?ided
with a large volume low head Bcrew of other type

of irrigation pump to move water past the coffer
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dam until locks are bullt at the mouth of the
Indiana Harbor ship Canal to protect Lake Michigan,
similar to the protecting locks at the mouth of the
Chicago River.

(Signed) H. LaBrant

Whiting, Indiana

(The following photograph was submitted

by H. LaBrant:)

Grand Calumet - West of Holmann Ave. bridge




10
11
12
13
14
15
16
17
18
18
20

21

24

3122
FEDERAL CCMMITTEE ON PEST CONTROL

MR. STEIN: Do you have any other state-

ment to introduce?

FEDERAL PRESENTATION (CONTINUED, )

MR. POSTON: We have, I think, about
two statements, Mr. Cook has those, that I would

like to distribute to the Conferees at this time

" and have them introduced into the record.

‘MR, STEIN: These statementa will be

distributed and entered into the record, if there

18 no:obJjection, ag if read. And if I hear no

objection, I am presuming they will be entered into

. the record.

(Which saild statements are as follows:)

STATEMENT OF
FEDERAL COMMITTEE ON PEST CONTROL
8120 WOODMONT AVENUE

WASHINGTON, D.C. 2001k

February 2, 1968
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Mr. Qrover Cook

Great Lakes Regilon

Federal Water Pollution Control
Administration, USDI

33 East Congress‘Parkway, Room 410

Chicago, Illinois 60605

Dear Mr, Cook:
It was a pleasure to attend the first two
daya of the Enforcement Conference on the Pollution

of Lake Machigan and I wish that I could have stayed

"longer.

There was a questlion aéked following
Dr. Carbine's report at the close of the day on
Thurasday, February 1, which I felt should have
furthef comment. However, the time of day was not
propitious for an extended gratuitious answer from
the floor. Nevertheiess, the following comments
may be of interest to.the panel if it is not too
late to insert them into the record.

Dr. Carbine had indicated that the present
levels of pesticides in Lake Michigan were not yat
at a critical level but some of ther were approach-

ing such levels. Mr. Klassen asked, What are
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considered lethal levels of pesticides and how are
they determined? The answers given by'Dr. Carbiline
#nd Mr. Stein were correct, 8since 1t is true that
no satisfying simple answer can be glven to-thin
question. Nevertheleas, it would be unroftunate to

leave the panel with the impression that little or

nothing 1s known on this important subject. The

facts are that a great deal of'excellent research,
both in the laboratory and in the field, has been
done on hazards to fish and other aquatic organisms
from a variety of pesticides. Much of the data on
-Ec 50's (the concentration which produces the
expected effect in 50 per §ent of the test popula-
tioh) have been gathered and are being evaluated by
the National Technical Advisory Committee to the
Federal Water Pollution Control Adminiatration on
Water Quality Criteria. However,'all_of this

research does not provide a straightforward simple

answer to such a generalized question as, What 1s

the lethal level of pesticides?, because the propiem
is rar'more complex than is implied in the qqeétion.
In the first place, there are a wide variety of
pesticides each with its own toxic characteriatiéa.

Secondly, with man'y different spclies of fish some of
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them will have a very different eenaitivity:to

~pesticides than do others. Moreover, fry are

frequently much more sensitive than are more mature

fish. For example, in some species of fish the fry
may be especially sensitive to certain formulations
of the weed killer 2,4-D but quite résistént to
othér forms of the same weed killer. Another im-

portant fact i1s that most of the pesticides of

‘especial interest have extremely low solubility in.

water. Nevertheless, they may adhere to particles
aﬁd contaminate the'aedimeﬁt on'thé bottom. More-
over, they will be concentrated in_various organisms
in the food chain., Therefore, the most aign}ficant
pazard to fish under certain circumstances might be
due to the effect upon the food chain rather than
becauae4of'the1r direct toxlicity to fish,

If I might be permitted to offer some
interpretations, I wogld suggest that these compli-
catlons should not be a cause for despalr or for
insisting on a simple though possaibly inadequate
answgr.' Rather, I belleve that the excellent |
scientists who are currently studying this problem,
both in the four States involved in the Conference

and in the Pederal Goéernment, ghould be énoouraged
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to continue if not expand theilr studies. At the
same time, efforts io find substitutes for the
toxic pesticides should be continued or ekpanded
and techniques should be sought to reduce the con-
tamination of lakes and atfeams by such pesticides.
Advantage should be taken of the'fact that the
levels 1h Lake Michisah are not yet critical so
that an orderly solution to this problem can be
found.

The potential danger of a ?remature

. 8olution might be illustrated by the current claims

in the cotton growing aréaa of the Southwest that
restrictions on the use of persistent chlorinated
hydrocarbon pesticldes have resulted 1n more severe
damage to the-environment than would have occurred
from DDT., Specifically, two non-persistent pesti-
cides, carbaryl and azodrin, have been uged in
place of DDT for the control of certain cotton
insecte. Carbaryl, a carbamate, does not persist
in the environment but 1t»is extremely toxic to
honeybees and it is claimed that 1t has nearly wiped
out bees and other important pollinators from wide
areas., Similarly, azodrin, an organlc phosphorus

insecticlde, likewlse disappears raplidly from the
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environment but 18 nevertheless very toxlc to certain
birds and has‘killed large numbers of quall and dovea
in these cotton growlng areas,

I have no fgctual data on the accuracy of
these reports but they sound reaéonable and 1llus-
frate my suggestion that we should not risk an
unknown danger 1n order to forestall a known danger
which has not yet reached critical proportions.
Rather we should take advantage of the grace perlod

8till remaining before us to find more desirable

" alternatives.,

I will be looking forward to the recommen-

'dations of this Conference with a great deal of

interest. I am sorry that I could not remain
thrpugh the balance of the presentations.

Sincerely yours,

William M. Upholt, Ph.D,
Executlve Secretary

Federal Committee on Pest Control
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STATEMENT BY VERNE M., BATHURST
STATE CONSERVATIONIST, SOIL CONSERVATION SERVICE

EAST LANSING, MICHIGAN

Mr, Chairman:
I appreciate this opportunity to make a
statement at this Conference. The U, S. Department

of Agriculture and the Soil Conservation Service

have an interest in pollution problems, particularly

as they relaté to pollution from sediment,

. The Soil cénacfvation Service (SCS) is the
U.AS. Department of Agriculture technical arm of
action for soil and water congervation. It cooperates

closely with Federal and State agencies that deal

.with loans, cost-sharing, fish, wildlife, recreation,

'and other matters related to land and water use.

We atand ready to cooperate in any way
which we can to control erosion and theréby reduce
pollution by sediment in Lake Michigan,

The problem of katér pollution, especially
that caused by sediment, cannot pe dealt with effec~
tively without congidering the lands upon which 1t

falls. The treatment of those lands 18 & primary
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concern to the Soil Conservation Service,
The discharge of gediment into water
aupﬁlies has, in the past, often been aasociaied
with only agricultural lands, This 18 no longer true.
Serious erosion, sediment ?roduction, énd
resulting pollution occurs on lands used for any and
all purposes -1f those lands are left unprotected.
There is evidence that major sediment deliveries

are taking place in our streams and lakes within

‘the Lake Michigan drainage‘aréa from other than agri-

cultural lands. This 183 particularly true of those
areas of suburban and induatrial development near

our major citles, many of which are in close proxim-

ity to water areas. The same 18 true to a large

degree of any industrial, municipal, or recreational
development which includes scarifying the land and
leaving it uncovered to the ravages of erosion during
periods of construction. The extent of the severity
of aedimentatioﬁ will depend upon the erosiveness

of the soil, the length of ﬁime which the aoillia
left exposed} the season which it 1is gxpoaed, an&

the topography in the area, plus the proximity to
streams or lakes.

Excesgsive sediment 1s essentially harmful
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to all beneficial uses of water. The cost of
filtration of water for domeatic and industrial
uses generally exceeds all other costs. -Sediment

smothers and inhibits aquatic life and greatly

reduces the recreation potential of the Nation's

lakes, streams, and reservoirs. It fills streams,
channels and lakes, requiring costly maintenance,

It impairs the oxidation of organic pollutants in

- 8treams, Sediment causes erosion of power turbines,

pumping equipment, and other structures.
The quality of our water depends upon how
it 1s ﬁreated from the time it falls as precipitation.

Since practically all of our precipitation falls on

" land. The treatment that 1t receives has a maJjor

bearing on water quality.

The treatment measures of which I speak
are thosde which reduce the veloclty of water to the
point‘where it will not carry significant amounts
of sediment, Also important are those measures
whibh provide sufficient cover fbr the leand to pre-
vent the dislodging of soll particles whichllater
become detrimental sediment in our lakes, rivers,
gtreams, eﬁch as Lake Michigan and its tributaries.

The same practices which have so
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effectivély controllied erosion on agricultural lands
can, with modification, be applied to all other land
uses where erosion 18 a problem. The same principles
apply in either case.

All sources of sediment must have unified,
coordinated attention if we are to overcome this
threat to our water resources, Whether the sediment

source is farmland, surface-mined areas, roadsides,

. streambanks, or from land being converted to urban

or industrial uses; the greatest progresa can be
made when all interests, public and private, in a
drailnage area unite theirkéfforts; Attempts to deal
with the problems p;ecemeal are costly and in many
1natancesj1néfrective. -Many land users, public
and private, have not fulfilled their responsibility
toward pollution abatement through sediment control.
Preliminary studles in Michigan indicate
that as much as 100 tons of soll per acre per year
were belng eroded from sites undergoing urban devel-
opment. Thig 1s twenty times that considered an
acceptable loss from agricultural land. Soil can
be conserved in place for three to five cents per
cublc yard. The costa of removing sediment from -

water or streambeds are many times higher;
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The Soil Conservation Service and the
U. S. Department of Agriculture has a wealth of
experience and 8kill in dealing with soll, water,
rlants, and animale -~ the baqic resource elemsnts
in our environment. Limited as the programs are for

dealing with roadsides, streambanks and surface-mined
applied to these sources of sedimentation and pollu-

have been developed in carrying out an effective

nationwide soll and water conservation prbgram.
Much has been and is8 being done to correct

erosion problems, The Soii Conservation Servige

works closely with soil conservation districts.
Government, provide local leadership for soll and

cooperates closely with planning commissions, land
use boards; health officiala, county governments,
and others by prdviding soils information and tech-
nical counsel in erosion control and the wise use
of land;

Our soll sciéntists conduct 801l surveys

to determine the erosiveness, and other characteriatic%
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of the 1ndiy1dual solls, Soil Conservation Serv;ce
801l congservationists then develop oﬁnaerv&tion
plans, with the landowner, which spell out the
conservation practioces necessary to cbntrol erosion
and excessive runoff, Thils assistance 1g availéble
to all landowners and land users - be they individual
or group, public or private. Technical assistance
ielthen provided as necessary in the installation
of the needed conservation measures. Other agencles
within the Departﬁent can in some cases provide
cogt~-gharing or loans for conservation measures.

Soil Congervation Service engineers have
worked closely with the Bureau of Public Roads to
develop guidelines for minimizing possible soll
erogion from highway construction. We have worked
with COunfy governments in some parts of the Nation
as they developed county sediment control‘programa
to control sediment in the urban1z1ng areas of
their counties. We stand ready to provide tﬁe
same cooperation with individual or groups of
counties in the Lake Michigan basin should they
desire to implement such a progran,

In summary, I would again stress the

Seriousness of sediment as a pollutant. I would
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albo stress the fact that we now have the technical
know-how to control excessive sedimentation on

nearly all land uses., Additional efforts and a

: willingheas to carry out necessary conservation

measures is needed4by all land users to effectively

eontrol the sediment pollution problems in lLake -

Michigan and‘ita tributary streams.

We 1n'£he U, S. Department of Agriculture
and the Soil Conservation Service stand ready to
participate in active'programa to solve the problen.

MR. STEIN: We will stand recessed for
ten minutes, |

(Receas. )

MR. STEIN: May we reconvene?

All the material that was presented by
Mr. Poston will be entered into the record as if
read; the material that he presented before the
recess, as there 18 no objection.

Mr. Schneider,

We will now give the Conferees an
opportunity to comment on the Federal Conclusions

and Recommendations.
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ROBERT J. SCHNEIDER

DISCUSSION ON CONCLUSIONS AND RECOMMENDATIONS
IN THE FWPCA REPORT

MR. STEIN: who wants to start?
Or would you suggest that I'go down
these one at a time? I hope‘the»people in the

audience can find this. This may be a little

better procedure; let me see if we might.get'.

uniformity.

I will start on page 63. Is that

correct, Mr, Schneider?

MR POSTON: Sixty-five.
MR. SCHNEIDER: ‘The conclusions start
on 63 and the recommendations on 65.
| k. STEIN: Sixtyifive, right. All
right. I thought my reading glasses were

working.

To save time I will not read these,
If-you want to follow the ball game, get one
of these books out.

No. 1 conclusion. Ahy commenté

MR, MITCHELL: Mr. Chairman.

MR, STEIN: Yes.
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MR. MITCHELL: Page 65 1s the recommenda-

tions and you

MR.

say No. 1 concluslon.

STEIN: Yes. I am going to cover

the conclusions first on page 63, No. 1.

Are
question?

(No

MR. .

(No

MR.

you all set? Any comment or

response. ) -
STEIN: If not, No. 2.
response, )

STEIN: There 18 no comment?

By the way, if we pass bne, we can go

back. In other words, you are not foreclosed

if I paée oné.
No.
MR.
MR,

MR.

3.
HOIMER: Mr. Chairman.
STEIN: Yes,

HOLMER: The next to last ‘sentence

of this conclusion is that feasible methods exist

for bringing this problem under.control. I presume

that this does not mean that our present research

projects at Green Bay and Milwaqkee would be

unproductive,

MR.

SCHNEIDER: I wouldn't think so, no,

We would still want to coﬁtinue,on with the research
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program,

MR, STEIN: Any other comment?

MR. HOLMER: ' Well, let me pursue this
Just a bit,

Would it be more appropriate to modify

that or limit it to technical feasibility? We

may be talking in some of these methods about rather

expensive methods, and your feasibility in this

sense 1is restricted to technical feasibility

rather than a description of economic feasibility.

MR. SCHNEIDER: I think based on Dr,
Weiﬁberger'a testimony, hé feels thatlfeasible
methods do existAand we based our conclusions on
the 1nf5rmat;on that we had from Dr, weinberger.

~MR, HOLMER: Some of that information
indicated certain removal capabilities'for certain
of the chemical precipitation processes were
achieving 991;m¥cent removal gapébility, for
example. This, however, was 1ln at leaét two
instances, to dur»knowiedge, in Wisconsin based
on the use of fiiter samples. The data submitted
by Dr. Weinberger were to the effect that we
could hope for three-cent, four-cent tfeatment

per thousand gallona. Michigan confirmed thie
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yesterday, I recognize, at least in part, for the
cost of chemicals. But we are talking here in a
range of increased sewage treatment cbsts_all told,
including capital investment and disposal of sludge,
et cetera., Are we not talking about an 1increasge in
total cost of sewage treatment 1n excess of 50 per-
cent over current conventionalAmethbds?

MR. SCHNEIDER: Well, before hearing
Dr. Welinberger I would probably have agreed with
that, but the cost, as I recall, that he quoted
included the capital investment.

MR. HOLMER: Yes. But what I am asking
really 1s the comparison between the costs he
cited, which are up, let'a'aay,‘at 4 cents and did
not include the sludge removﬁl. - Are the total
costs not in excess of 50 :percent of current
secondary treatment? |

MR. SCHNEIDER: Frankly, I wouldn't--.

MR. HOLMER:. I think we would want to
pursue this further when the appropriate tiﬁe
comes. But I wanted to raise this question
because.it iz a matter which wé should understand’
before we proceed with cohourrence on proposed

‘recommendations.
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MR. SCHNEIDER: Well, again my impression
from Dr. Weinberger's presentation was that the
éosta he‘praéented were the total costs for this
additional removal; and { think wﬁen Mr. Pierce

discussed their projects yesterday that, well, he

‘said the cost was only for the chemical addition,

this was based on incomplete mixing of the chemi-
cals, there was no flocculation provided, and they
were Juat'intrpdﬁced in a 1ift station, for eXamplé,
where there wasn't adequate mixing. So there is

a difference in the coat from what Dr. Weinberger

was talking about and what Mr. Plerce was dis-

cusaing. It is going to cost more, there 18 no

“doubt about 1it.

MR. WISNIEWSKI: Mr. Schneider,

Weinberger's costs are based on plants with a

10 million gallon per day 6apac1ty. He says
they can hit 5 cents per thousand gallons. - This
is what Weinberger said.

Now, how many plants do we have in
this entire drainage basin which have capacities

of 10 million to 20 million gallons per day? We

"have many little plants of 100,000 gallons:-capac-

ity, 200,000, 500,000. Certainlv these are not
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going to be able to do this at the 5 cent per

thousand gallon rate., Theirs are going to be

more nearly 10 cents to 15 cents per thousand

gallons, and the practical test, Manitowoc, said
10-1/2 cente per thousand gallons.

MR. SCHNEIDER: Well, I think if you
want an answer to thét, we would have to go to
the recommendations. The recommendations did
not call for removal of phosphates in the smaller
plants beyond the percentage 1ndicéted in Recom-
mendatibn No. 2, which apparently can be achieved
through modifications in existing secondary treat-
ment facilitles. In other words, there wasn't an
intent here to get the maximum phosphate removal
that Dr. Weinberger was talking about in all of
the plants in the basin.

MR. WISNIEWSKI: That seems to be the
inference, however, of the-concluaidn‘and the
recommendation related to it.

MR.lsTEIN: Are you people agreed on
what you mean? Because I think this can be
adJusted. |

MR. WISNIEWSKI: I think_we can certainly

agree that maybe Dr. Weinberger's processes will
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acconrplish removal of 80 ‘percent of the phosphate
at a cost of 5 cents per thousand gallons in plants
in the range of 10 million gallons to 20 million
gallons per day, but these cosfs will not apply
for the communities that have flows of 100,000
to 500,000 gallons per day. Their costs will
be considerably higher than this unit filgure.
They Jjust don't have this econémy-sized package.

MR. SCHNEIDER: VWell, again I think
that Dr. Welnberger's cost figures were aimed
toward removal beyond what you can expéct in a
secondary treatment plant with minor modifications.
Now, hopefully you can achieve»tﬁis 80 percent:

removal in smaller plants wlithout the coste that

'he was talking about.

MR. WISNIEWSKI: The actual test runs
upon which Dr., Weinberger bésed his conclusions
indicated that on a full plant scale they were
doing from 47 .percent to 77 --percent removal,
on full-scale plants. The other higher filgures
were obtained on pilot scale and on lab scale
sizes. So that when you get to actual full-
8cale you are not going to get anywhere near

80 percent removal, and the bigger the plant
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the less your chances of getting & high removal, -

MR, KLASSEN: _I have a question,

‘Mr, Chairman.,

MR. STEIN: Yes, Mr. Kiassen.

MR. KLASSEN: Are you through,AMr;
Holmer?

MR. HOLMER: Yes.

MR. KLASSEN: There is one point that

I want to inject heré. I first hope that we

have feasible methods.

There is one phase of this that Dr.
Weinberger did not cover; and I say this from
our own personal éxperienée because we aré right
in the process now of having & plant designed in -
the Chicago area for nutrient removal, phosphate
removal, and this is the problem of adding to the
effluent dissolved chemicals. In other words, you
can add chemicals to rémove the bhosbhatgs, but_I
believe--and I would like a comment from aomebody:
who knows more about it than I do-~that yoﬁ also
are at the same time 1n6reaaing the.disaolvgd |
chemicals in the effluent. |

~As I recall, in Michigan I think they

. referred to this'ﬁhere they were using some iron
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PR E salts that they noted an increase in tﬂe iron
3 content of their effluent. Does somebody want
' to comment on thaté |
[3 MR. STEIN: I asked Dr. Weinberger
6 about that myself, you know, after he gave his
71 teatimony. I don't want to necessarily give:
8  second-hand information, but his reply to me
9 ‘ "was that 1t would not be & significant probleﬁ.
10 . MR. KLASSEN: It would not be?
11 | MR. STEIN: That 18 what he said. This
12 | was the one thing that occurred to me; Mr. Klassen,
13 || ' and right after his testimony I questioned him on
14 that very carefully, but I am not, of bourse,
5 making the reply as having expert knowledge on
16 | this. I am just reporting my conversation with
17 Dr. Weinberger. |
8 ~ MR. KLASSEN: The Conferee from Michigan,
19 or Mr. Poston?
20 MR, POSTON: I might comment on that
2y  briefly, Clarence, | |
| MR, KLASSEN: All right.
MR, POSTON: The use of iron as a
coagulant, the iron 1is put 1p there in Michigan
in the form as iron chloride, and it is the intent

& ® 8B B
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that the phosphate is picked up by the iron and
gettled out, and 8o that; at least theoretically,
all of the iron would go to the bottom and be
removed with the sludge and the phosphate.

‘The chloride radical would remain in

the solution, and if excess of lime were used

some of the additional dissolved solids would also

come out similar to & water softening plant where
excess lime treatment 18 used.

So depending upon the process, the
method that is applied, it could actually réduce
the dissolved solids.

MR, KLASSEN: But it could also increase
it?

MR. POSTON: But 1t could also increase
it.

MR, VOGT: I might comment about that,
Clarence, a little bit. As you noted from our
presentation yesterday, we did find some increase
in the 1iron 1n the effluent, and of course the
amount of iron will vary dépending upon the limits
that we go to or we attempt to reach 1n removal of
the phosphates. If we want to remove higher quanti-

ties of phosphates and necessarily have to add
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additioral iron, then we are going to have some
additional iron in the effluent, and a lower
phoaphate residual we will have less iron 1n the
effluent. ' |

MR. KLASSEN: Thank you.

MR. VOGT: It seems to me, Mr. Chairman,
that we are getting into some technical discussions
here that might weli involve some of our more tech-
nical colleagues to answer some of these questiona,

MR.}KLASSEN: I think, Mr. Chairman,
too, like Mr. Vogt said, that this might be a

reason for our maybe reconsidering something

- that 18 as definite as here in the recommendations,

because we are right today faced with aﬁproving or
disapproving'methode fof-phosphate removal, - I
think that I am for coming ouﬁ with something real
definite, but I also hope that in so doing we are
on a pretty firm techn;cai Sasis 80 we won't be

accused of. spending money unnecessarily or making

the city spend it. I know we all feel this way.

-MR. STEIN: I think you are entirely
right. The questioners will have the advantage of
seeing where we need to produce the technical

people to get up this information.
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In Lake Michigan wé are faced with a
problem, If what was sald here in the statements
ia true and Lake Michigan is eutroph&ing at a
pretty rapid rate, I am not sure we have £he time
to make too hany mistakes. We have to be pretty
sure we are going to come up with the right kind
of program, weAmay nbt have the second chance,.
And 80 we are going ﬁo have to look at these problems
very, very Caréfully. |

| All right. Are there any other comments
on that?

Yes.

MR. VOGT: Mr. Chairman, along this line,

'Conclﬁaion No. 3, in the second line where 1t

makes reference to other lakes within the basin,

and’theh also geing back to Item No. 2 where it

" says water uses of Lake Michigan and its tribu-
'taries, we have 8 question about the applicability'-

‘of any conclusions or recommendations to tributaries

as well as the lake.
In other words, for example, these water

uses of Lake Michlgan which are impaired, or

‘which are alleged to be impaired, we pointed out

'in our report that swimming haa not been impaired




10

11

12

13

14

15

16

17

18

19

H B B OB

3147
ROBERT J. SCHNEIDER

in Lake Michigan whatsoever.
| Now, the question I raise 1s how do
these éon&luaiona and recommendations bear on the
tributaries? It would seem that they might well
be appropriate to direct discharges into the lake
and in the tributaries popaibly to thoae parameters
where the discharge 18 to a tributary where the
parameter 18 not changed in any way by the forces
of nature before entering Lake Michigan and do not
produce an inJury. |
MR. STEIN: Are there ény other comments
on that?
"MR. SCHNEIDER: -ﬁbll, my only comment ig--
MR. VOGT: In other words, Bob, as you
will recgll,.when your.report was presented,

Mr. Oeming raigsed the question about how might

- any depletion of oxygen at Lansing affect the

oxygen content. of Lake Michigan. And as I recall,
your conclusion waﬁ thgt"you didn't think that
this would be affected. |

| MR. SCHNEIDER: I am sure in that case
the stre#m probably recoversa before it diachargeé
to Lake Michigan, but{f

' MR. VOGT: This 18 the point that I
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wanted to make, is 1t éppropriate for all of these
recommendations to be equally applicable to the
tributaries as to Lake Michigan?

MR. SCHNEIDER: Well, I think that the
blochemical oxygen demand that is exerted, say,
at 50 miles upstream does have effects on Lake
Michigan, and that the by-products of 1t, phog-.
phates, for example; are still carried into the
lake. |

MR, VOGT: All right, we won't dispute,

- we won't have any question at all'asv§p phosphates,

So, therefore, I think we need to be more specific
in our conclusions, And i1f you are referring

specifically to phosphates, as far as Michigan 1is

concerned, this 18 not an item 9of dispute.

MR. STEIN: Are there any further--

MR, SCHNEIDER: No, I don't think we
ére saying here ihat there 1s an oxygen deficliency
in the lake because of a particular depletion of
the oxygen_éag 50 miles upstream, for example., But
I think we are saying that the tributaries are
polluted in regard to these parameters.

MR; VOGT: Which parameters again? See,

in other wordé,»you have to be specific again.
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MR, SCHNEIDER: I think it goes down--

MR, VOGT: And as you mentioned, phos-
phates being one of them, we agree that phosphates
diaoharged at lansing ultimately end up into Lake
Michigan. I think it is clear that some of the
other parameters which might well affect a tribu-
tary a short diatande dowﬁetream from a point of
discharge would not adversely affect Lake Michigan.

| MR, POSTON: I think, Mr. Chairman, that

our major concern here 1s the nutrient problem in

.Lake Michigan, and that dissolved oxygen, while

we still have concern for all waters of Michigan
usable for_deaired water uses, odr ma jor congcern
here in 1nteésté£e pollution 18 the nutrient
problem,

- MR. VOGT: I think that this coincides
with our statement in the conclusions of our |
report, wh;ch I would Jjust like to read here,
that, "The Michigan agencies recognize the pol-
lution problems on waters tributafy to Lake
Michigan and haie in operation aggressive programs
for their full and timely‘éorrection. The present
deficiencles 1n waste treatmept at inland looca-

tions do not contribute to pollutional conditions
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in lake Michigan except as a residual phosphate

loading carries on down to the lake."

So that in effect 1t appears that we
were saying the same thing. .

MR. STEIN: Are there any other comments?

MR, HOLMER: Well, cértain#y wWisconsin
would reserve the right to question whether some

of our phosphomus-laden waters which start on

the upper Fox and run through Léke Winnebago

could be demonstrated to reach Green Bay and

hence Lake Michigan. But certainly we would not

contest as e matter of principle the’application
of conclusions of this Conference to'the tribu-
tary waters under terms that Mr} Vogt has been
talking about., In other words, the applicability
to the quality of Lake Michigan 18 the key
oriteria.

MR, STEIN: May I make & suggestion

here? And this is one, as I see it, that may |

faoilitaﬁe this.

A lot of the conclusions here may
relatg to ﬁribufary streams of aﬁoreline arean;
I think that the views of the States have been

made clear on this,
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Now, i think we can réserve that
until we define this, Ve would like to have this
gtatement just largely for clarification and

better understanding of the comment. But we can

_ continue this general comment all the time.

Oon this questibn‘or Jurisdiction, obviously,
in an 1nteratate pollution problem there are certain
aspects.or the case which are the important ones.
The other points may be intrastate operations now.

This 1s a question that the Confefeea
are going to have to resolve. As the Secretary
pointed out to he before I left, after he looked
at this report, he said that it looks as if what
happens on these lakes 1a'that we geﬁ severe
situations around the end and sides and we begin
to pick them to death and then we can't get at it
at the middle sometimes before it is too late,

Now, the question here.in these
descriptive operations, I think, will bq to
determine, I would suggest, whether these state-
ments are correct or clear. As to whether fhere
is a Jurisdictional matter for this Conference
to consider, we can take up when we formalize

these into conclusions and recommendations of the
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Conferees to see what our Jurisdiction 15; But I
tﬁink we can keep raising thie jurisdiotion&l
question.on every one of these, The point 1s
well takén, but let's see 1f we can confine it
to this go-around, becauae this 18 a pbint that
can be repeated over and over again.

This ;s an essaential point, I might

add, that the Conferees will have to come to

grips with when we promulgate our coneclusions

and recommendations.

No. 4.

(No gesponse.)

MR, STEIN: No. 5.

MR. POOLE: Mr. Stein.

MR. STEIN: Yes.

MR, POOLE: I Jjust want‘to~re§erve the
opportunity to examine aomélof the background

data on this business of sludgeworms all the way

“-from Chicago to Muakegon, Miohigan. I have seen

a good many of the Indiana beaches to the east
of Gary that I certainly wasn't aware of their
belng any sludgeworms there. I am just making
that point.

MR. STEIN: Right.
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Now agaln let me make 1t clear. We are
just going through this right now in a preliminary

fashion, You can come back to any point. By-

,passing over any point, you haven't waived any
" pight to diascuss or any rights in any way. We

- are . just tfying to go through this as we went

through the other reports for an attempt at
clarification, to see how close ﬁe can get
together, The wa& it looks to'me, we are getting
brétty, pretty ¢close,

No. 5.

MR. SCHNEIDER: Mr. dhaimn, I have a
comhent on the conclusion as it appéara in the
report; There is a typographiéél'error. Benton
Harbor should have been moved into the next--or
down the line. |

MR. STEIN: Where does it come?

MR. SCHNEIDER: Well, 1t says Michigan
City and Benton Harbor,.IhdLana; That should
have been down the line. It should have been
Muskegon énd Benton Harbor, Michigan.

MR. STEIN: O. K.

Any other comment?

(No response. )
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MR. STEIN: If not, let's go to No. 6.

(No response.) -

MR. STEIN: No. 7.

MR. HOLMER: Mr. Chairman,

MR. STEIN:‘-YEQ.

MR. HOLMER: The last sentence of Item 7
says, "A special evaluation of the combined impact
of aiting-many reactors on the shores of the lake,
in relation to retention'and rlﬁéhing characteristics

and to agcumulation of radionuclides in agquatic

. organisms, 1s desirable,”

I assume that this is intended as a

declaration of Federal responsibiiity?’
'MR. STEIN: Go ahead. |

MR. POSTON: Mr. Chairman, I think this
was intended thit this be a joint responsibility
here. It appears that many people have aoncern
about thie, and I know Senator Muskie has indicated
he will hold hearingé out in thia area concerned

with these particular problema.. We havb had a .

request from the Aqniatant Secretary that we

develop -plans for special studies and we have nad
some talks W1th,ugme of the people concerned with

these particular.pouanpla‘ntsz . and I feel .that the
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States should be involved in this special study
as well, |

MR. HOLMER: We are certainly very
interested and desirous.of assuring ouraélvga
that no harm can result ffom the proposed installa=-
tions, but these are, after all, Fedérally- |
approved installations, and while we w&nt to
cooperate with you in the collection of data in

order-tb protect our own interests, the leader-

ship for such investigation cértainly must be

Accepted as a Federal responsibility.

 MR. STEIN: I think that point 18 well
taken, Mr. Holmer. Ahd as..gsome of the,péople
at the table know, that 1s probably--at least I
spent a good deal of time in this bsttle on
n@qlear enérgy apd :adioactivity in water,' And
very often, because of the nature of the progrgm,
we have to do the téating and‘pfovidé the incen-
tive.

But in the cases that we have mbved on
this, I have always rbund that.we haQe had unanim-~
ity with the State agenciles concerned with water
pollution oontrol._‘ Ahd I might say thet our hand

in protecting these waters from radicactive
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contaminants has been materially strengthened
by Joining with tne States, and I hope you will
join with us in this activity, bgcause some of
these battles get pretty complex and pretty
tough and we would like to have your aid.

For example, I think when we did this
in the bolorado Basin States, we and.the seven
States there were unanimous on every point, and
I think uﬁless we Stayed togethér we wouldn't
have achleved the victory odt there and the clean-
up out there that we did. Wé need yourkhelp, ve
hope - you wdfk with us, but we recognize this as a
responsibility and we won't let 1t go by the board.

| MR. HOLMER: Thank you.

MR, VOGT: Mr. Chairman, even though
these nuclear energy plants aré licensed by AEC,
we in Michigan have still felt that we had respon-
sibility in connection with any wasfe discharges,
and certainly we want to participate in any evaluation
of this nature,

MR, SCHNEIDER: John, aren't you already

sponsoring & study of one of the tributaries as

an example of what the heat effect, at least, would

be upon the lake?
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I understood from Mr, Oeming in conver-
sations with him that there is a study being con-

ducted under sponsorship of the Public Utilities

MR, VCGT: Offhand, I am not aware of
this, Bob. The nuclear energy plants that we have
now are right on the lake rather than tributary
to a--

MR. SCHNEIDER: No, but I think this
is one of the points that I made in my presénta-
tion, that the discharge frbm these nuclear planﬁs
1; of the same magnitude as some of these tributary
streams, and‘apparently there 18 one of your larger
tributaries that have about the same temperature
differential that could be expected from a nuclear
powerplant.. In other words, it was 1lntended, as
I'understood, to study the--

Well, go ahead, Ralph.

MR, PURDY: This is Purdy from Michigan.

One of the:gunpanm';,,rew-tpropovsed:.-:nuclea;;. rea.-e:tors'
as a part of thelr 151t1a1 statement and proposed.
use and information to be furnished to the Water
Resourcea'Commission,;has_contrécted for a study

to be made of the effect of, say, the heated
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discharge of the Grand River. The Grand River runs
at a highér temperature than Lake Michigan. It
also has an average flow about equivalent to that
of the new proposed reactor. And 8o study is being
made on the effect of this heat and wﬁere it goes
intd Lake Michigan at the present tiﬁe and this
information WIl; be presented to us in our evalua-
tion of the problems that might be caused and thé
restrictions that might have to be placed upon the
heat of diacharge from this new reactor.

MR. SCHNEIDER: I think in addition to
the temperature effecta there are other erfects'
that can be anticipated in terms of the growth
of‘eiime, and so forth, 1in the conduita or pipes,
and whatever application of chemicals 1is used to
control this may have an effect upon the water also,'
considering the large volumes of water that will be
used. | |

MR, PURDY: This study will include the
effects on the équﬁtic environment also.
. MR. STEIN: If there are no further
comments, may we go to 8°? |
(No response.)

MR. STEIN: 9?
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(No response.)

MR, STEIN: 107

(No response.)

MR, STEIN: 117

MR. HOLMER: Mr. Chalirman.

MR, STEIN: Ves.

MR. HOLMER: 1In this list of items which
is recited up through 11, there 1s no mention of
the potential Ilncrease in the salt content of the
lake a8 a result of its use as a snow control
measure., Ye recognize that there 1s apparently
no adverse efféct at this point, but I woﬁld hope
that somewhere 1n this report, before it 1s con-
cluded, that there would be some reference to a
concern for this and advance protection against
any danger.

MR, STEIN: Mr. Schneider, was that
overlooked or could that be an additlon that we
could put in, a concern.for.the--

MR. SCHNEIDER: I think there were
some studies made on 1t by our offlce and 1
think that we could have a concern here, yes.

MR. HOLMER: This is all that we can

offer from Wisconsin., We have engaged in & pretty
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ocareful study of the problem because we. .use a lot

of it, mountains of it. It undoudbtedly finds its

‘way into the streams and into the lakes and we are

concerned., To this pbint the concern 1is not
demonstrable to & degree that would warrant tﬁe
ab;bdonment of its use, but we are afraid of the
kind of drift that brought us to where we are, and
80 ﬁe would want to express some concern about it.

MR. STEIN: I think that point is well
taken and thét is something that has to be guarded.
against in the lake.

How about No. 117

(No response. )

MR. STEIN: 127

(No response. )

MR. STEIN: 132

(No response.) °

MR. SEIN: That finishes the Conclusions.
Now we will move on to the Recommendations.

MR. KLASSEN: Mr. Chalrman, are you
walting for comments on 17

MR. STEIN: Yes.

MR, KLASSEN:. General comments on

several of these, and I will refer specifically
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“to thelr numbers. We feel these are too general

and some rather vague, and specifically on |

Recommendation 1, and I will file these with you

as a document for this report.

| (which sald document submitted by

Mr. Klassen is as follows:) '

MEMORANDUM

e A R GUP wen amn ey Gen  Swes

SUBJECT: LAKE MICHIGAN 4 STATE CONEERENCE -
January 31, 1968‘
DATE: Pebruary 1, 1968

FROM: C. W. Klassen, Technical 3ecretary
‘ Illinols Sanitary Water Board

We have had an opportunity to pre-review
the general recommendations of the Federal Water
Pollutiop COnffol Administration in connection with
the Four State Conference oﬁ Lake Michigan pollution.|
We would like to offer the following comments
numbered in accordance with the recommendations
presented.

1. Reference 18 made "to the extent necessary'.
It appears that this statement should be more

specific. Also reference is made to standards
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However, no standards were recommended and

in view of the usage of the word standards

in the Water Pollution Control Act of 1965,
we belleve that this is a reference to water
quality criteria,

5. The words "maximum treatment" 1§ used.
We believe this requires further definition
ag to what 1s meant by maximum treatment of
all industrial waste.

8. The words "maximum practicablé' are used.
We believe this requires further definition
as to what 1s meant by the terminology.

9. The word "maximum” is used., It appears
that a more positive level of protection
desired 1s necessary rather than Jugt the
terms maximum proteétion. |

ld. We do not understand the. purposé or the
value of maintaiﬁing accurate records of
quantities of pesticides utilized on &
county basis. Other than pure statisties, we
do not understand the 1ntént and pu?pbae of
this itemn.

11, The statement "initiatlon of corrective

actlon where needed" appears to need
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clarification. Particularly of the words
where needed.
16, 1In connection with the réference to

control over the discharge from watercrért,

- we would be interested in knowing the status

of the proposed Federal regulations involving
interstate vessels on the Great Lakes.

18. Rerereﬁcé i8 made to prohibiting diacharge
of oil. We aée interested in knowing how the
presence of oil, or absence of 1t, will be -
measured, What concéntrations are indicated?
Would this mean 15 mg/l, 10 mg/l or zero mg/i.
19, The-stateﬁent "where neceasary" appears
to need clarification.

21. Reference 1s made to polluted dredgings.
This needs definition ahd particularl& the
use of the word po}luted or the meaning of
the word pollution. Illinois recommends that
‘there be no dredgings of any nature or ahy
solid material{deposited in the lake.

24, vWhere on Lake Michigan are hydfoelectric
piants located and speditically where are any
which would influence water temperature in

Lake Michigan.
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Under specific recommendations reference
is made to substantial reduction of nutrients.
what 18 meant by this terminology and whit level
of measurablé nutrient? The statement substantially
eliminate pollution from combined gewers needs
clgrification as to what is meant by substantially.
It is recognized that most of these points
will be discussed in connection with the prepara-
tion of final recommendations., However, weAdeaire
to point out the need for clarificatian at this

tine.

(Signed) Clarence W. Klassen
C. W. Klassen, Technical Secretary

Illinois Sanitary Water Board

MR, KILASSEN: In reference to the words -

"to the extent necessary,"” it appears that this

‘statement should be more specific,

Also refefence 1§4made to standarda,'
that 18 the last word. .Howevﬁi, there are no
atandarda.ﬁecommended in the report. Afe we to
assume, in view of the usage of this word

“standards", that they will be the criteria that
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are referred to in those approved by the Secretary?
Or will this Conference come out with standards to
relterate 1t?

MR, SCHNEIDER: No, it refera to the watgr
quality standards approved by the Sécretary. |

| 'MR. STEIN: This 18 a question of

drafting, "I don't know 1f you are going to feel
any better about this, Mr. Klassen, but so far
I have gone right down the line with you on your.
comments for the record. That 18 well taken. But
I think what you have indioated would require a

tightening up of these so we are specific and we

have a blueprint to move on from here.

Do you want to o§nf1ne yburaelf to one
now or do you want to bring up the others?
' MR. KLASSEN: No, as you come down to
these., There are only four or five of them.
| MR.  STEIN: All right.
MR. VOGT: Mr. Chairman,
Also I have a question as to the_defini—
tion of advanced waste treatment. I infer from
other comments in the Recommendations that this

18 referring primarily to the removal of phosphates.

Is that correct, Bob?
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MR. SCHNEIDER; Well, I think we are
thinking in terms of additional removal. If you
remove phosphates you will get additional removal
of other constituents.

MR. VOGT: But back over here where you
get into your specific recommehdationa, I infer
from the language there that you are really pri-
marily interested in the removal of phosphates
when you refer to advanceé waste treatment. I
have & feeling that this needs to be clarifiled,

MR. STEIN; I think again that point.
to be well taken. Sometimes I am not sure that
we are not hoist by our own petard when we talk
about primary treatment. Maybe we are all right
there. But then when we talk about secondary
treatment, tertiary treatment, advanced waste
treatment, and not belng sure precisely-what we
mean or every State or every persén having a
sligﬁtly different idea, it ﬁay be wise when we
are talking about this to try to be as specific
as possailble,

You know, we talked about secondary
treatment in one State and then the State came

out with a definition of secondary treatment
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which didn't coiﬁcide with our people, and I
have been out there adjudicating the flap ever
since, I think the more we talk in terms of
percentages or items like phosphate removal or
pounds per day and the more specific we can get,
the better off we are going tb be in carrying out
these programs,

May we go to 2?

MR, POOLE: Mr. Chairman, on No. 2, I

am generally In accord with the 90 percent BOD.

removal and the 80 percent phosphate removal, but

I want to polnt out that 1if we are golng back

onto the watersheds we have a few small trickling

‘filter plants 1n the State of Indiana that the 90

percent removal 18 going to be pretty tough on.

We have indicated in our report to the Secretary

that trickling filter plants had to do at least

80 percent removal and activated sludge plants

90 percent removal, and ﬁe would declde on the basis

of the given egituation which system was applicable.
MR, POSTON: Mr. Poole, I think we like

tb deal from a position of atrengﬁh, and this is

what we think will do a good job. And that is the

figure.
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MR. STEIN: I tell you, Mr. Poole's

'comment i8 nnt the first time I have heard a

" comment like that. We are going to have to

meet that problem, obviously, with aApractioai'
program when'we gethdown to really dealing with
pollution abatement. I don't ‘thini any statements
are gping to make the problem go away;'

o Igdo'think, Mr. Poole, that your
statement 1s pertinent indeed.. The problem

here 18 in dealing with a trehendduély”able énd
consclentious administrator like Mr. Poole,

when you talk about at least 90 percent, that 1is
what 1t means, and when you have a 1itt1é oid
plant where you mﬁy have a trickling filter and
80 percent, but it is not really affecting thie,’

if they are in technical violation of this, you

_Ahave a problemn.

I think; Mr. Poole, your point 18 well

- taken, and I'would hope that the Conferees come

to grips wlth that fealiatically as early as
possible, because if you don't do it now, when
we get to working out the program we are sure
going to meet 1it. |

MR, VOGT: Mr. Chairman, I would just.
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like to support Blucher's comments in this
:éapect. This 1s basically our position in
Michigén too. | |

MR, STEIN: May we go to 37

MR. POOLE: I have a comment on 3;
Mr. Chairman.

MR. STEIN: Yes.

MR, POOLE: I have some.reaervationa
about flat recommendations for year-round
chlorination in the St. Joe basin. We have
éaid that Gary and Hammond and East Chicago or
any other hléce that has é bearing on either a
beach or a public water supply--well, no, on a

public water supply should go to year-round

‘chlorination. In the St. Joe basin we had

sald chloriﬁation from April through October,
and I believe Mr. Klassen yesterday or the day
before ralsed the question aboﬁt this chlorination.

MR. STEIN: Michigan has no problem
with this, I take it.

| MR. POOLE: No, I understand that.

MR. STEIN: Are there any other comments

or questions?

Let's go to No. 4.
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‘MR, HOLMER: Mr. Chairman.

MR. STEIN: Yes.

MR, HOLMER: I would assume that this
sentence should rea@ "Orgénic wastes and daniﬁafy
sewage discharged by industries reéeive the same
degree of treatment as recommended for muhicipal '
wastes" rather than "the same treatment."” |

| MR, STEIN: Yea. That 1s what 1s meant,
isn't 1t? |

MR. SCHNEIDER: Right, I think that
that would make sense,

| MR. KLASSEN: I Jjust want to raise the
point here, I don't believe that we should tie
down industrial waste treatment, for example, to
a 90 percent BQD removal; Wouldn't it be possible
to--no, let me say, it is possible to have an
industrial waste with a BOD, we'll say, of 2,000'
so’you ﬁaveAa 90 percent removal and you are sfill
going to end up with a pretty strong effluent.

I think we ought to get something more

specific than this to know what kind of a Jjob is

going to be done.

- MR, STEIN: Possibly. Don't they say

at least 90 percent? Ninety percent is the minimum,
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2 MR. SCHNEIDER: Well, I can tell you

3 what we intended, Number one, in talking 15

4 terms of advanced waste treatment, we expect that

5 you can get better removal thanlgo percent in
8 .“ | that type of treatment, and in many 1nduntr1§1

7 ~wastes I am sure you can get better than that.

8§ MR, STEIN: Do you really mean what

9 i ybu Just sald, Bob? | |

o '~ MR. SCHNEIDER: What is that?

ny - MR. STEIN: Do you really mean what
12 you Jjust said, that you intended that in No. 1

13 to'be the answer to this? Because if you did, I
14 think Mr. Klassen's point 1s well taken, that

15 these sure have to be tighténed up. I wili give
16 you my notion. . In reading this No, &4, if I

17 thoughtithat to go above 90 percent or something
18 in the municipal treatment I automatically had to
19 H A refer back to No. 1 to get the answer, I guess I
2 misunderstood. And I think we had better go

21 through these with the notlon of clarifying them,
2 MR. VOGT: Mr. Chairman, it seems to me
R that this disoussion that 18 going on here

u emphasizes the problem or points up the problenm
% -that we get into when'we Just sbecify any degree
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of treatment, It gseems to me whét we are rea;ly
1nteréstad in is to prevent injuries and to pro-
tect legitimate'uaes of these waters. And, there-
fore, 1t aeems‘to me that we need to do{whafevér
{8 necessary to protect the uses in that pértioular
stretoch of the stream or in Lake Michigan.

- And one of the practices thﬁt we follow
in our orders 18 not necessarily to specify a
degree of treatmgnt,;but, rather, to.impoae a

loading on a particular discharger, whether it

- be induatry or whether 1t be a municipality. And

in terms of poundage allocation. And in this way
you are actually;~then they do whatever treaimant
i8 necessary to‘get down to‘thﬁt load.

© MR. STEIN: That is always preferable,
I certainly agree with ydu on that, and we have
worked with Michigan on this problem mqny,;hnﬂy

times. I think, though, what Mr. Schneider was .

- glving was the area that we would Ye going for in

these oonclusions, Again, 1f you are a State

agency? I am in favor of coming Qp with the

poundage of load rather than a degree because
then you know vhere you are and.the City and

industry knows where they gtand.
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May we go on to 5?
MR. KLASSEN: On 5, Mr. Chairman, I
have a comment and that ia the words "maximum

treatment." I think that this requires further

" definition as to what 1s meant by "maximum treat-

ment."  Is this maximum as technioaily poaaiblé
or--I think I know what the implication is here
as much ag 1s necessary. |

MR. STEIN: Yes.

MR. KLASSEN: But I do feel that

maximum should be a little more definitive.

MR, STEIN: I think you are.right, but,
Clarence, I think ﬁhat we are doing is hitting a
variant on the samavpoint.' They will probably
answer that this comes back to that advanced
waste treatment in No., 1.

Now, I think we should flag all these

things, but you know, this sometimes reminds me

of when my younger girl went to elementary school

and she took a math test, she would make a mistake
and repeat that in évery'example and the grade
would go down. - |

I think your point 1s well taken and it

should be flagged. I think what they meant when
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they referred to this is that you apply that -
advanced wagte treatment, No. 1, to &all of

these tﬁings to bring it up. I do agree with

you that'we need a sharpening uﬁ of these things,
and wherever you make the point, it is well taken;
we will have to work on that.

MR. KLASSEN: I think the same thing,
Mr. Chairman, so I won't have to repeat myself,
applies, the same point, the same argument, to
No. 8; "maximum practicable," 1s another type of
thing. It refers to a different area.

| MR. STEIN: Right.

MR. KLASSEN: But when we have maximum,
maximum practicable, 1g this economically practiéal
oY what? |

MR. VOGT: Mr. Chairman.A

In connection with the industrial waste
discharged to municipal -sewer systéms vhere at
all posaible, I ﬁhink.thia 1s:baaically sound,

I am sure Bob had in mind that 1f the industrial
wastes were not compatible to the biological process
and would seriously 1nterfereHwith the biologlcal
process at the municipal plant, then this would'

not be required.
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MR. SCHNEIDER: Yesg, that is right.
MR, POOLE: I Jjust wanted to endorse

what Mr. Vogt and Mr. Klassen said. I was going

to raiae the same queation they did.

MR..HOLMER: Mr. Chairman.

MR. STEIN: Yes.

MR. HOLQER: I would like to say that‘I
intended to ralse the same questionslthat the
preéeding three Confereea'raised.

‘(Laughter. )

MR. STEIN: And I am sure they didn't
consult. These just come to mind. I think both
those points are'very weli taken, | |

| No. 6.

(No response. )

MR. STEIN: 7.

MR. KLASSEN: On 6,

MR. STEIN: Yes,

MR. KLASSEN: I think that really needs
a little tightening up. I know this wasn't done
by design, but when we say "Wastes from Federgl
activities"-~this is a little.vggue-e”bgitreated
to degreeé‘at least as gopd.ae that pecommsnded

for other sources,” now, if this isn't a
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combination of vagaries, I havé never read 1it,

What other sources? A degree as good as, this .
doean't mean-- I know what 18 going to be

expected of the Q(Great lLakes Naval Training Center at
Fort Sheridan, but I think thie‘really needs
sharpening up in brder to ﬁake the Federal

agencies themselves look good. I am not here

to~-

MR. STEIN: I agree with you. I think
I know what they mean,

MR. KIASSEN: I do too,

MR, STEIN: But we have to rewrite
that.

7. Is there any comment on T,
combined sewers? ..

MR, POSTON: Well, I think I have had
some question about combined sewers and elimination.
I think here again we feel that we have é dembh—
stration and research program on ways to treat
the combined sewer overflows, such as Milwaukee.
and here in Chicago tﬁey have the deep tunnel
pian,‘énd in such cases where there are other
proviaiona‘takén to handle this overflow problem,

we do not intend that separation sewers be required.
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MR. XKLASSEN: Would you say that again,
Mr.»Poston?

MR. POSTON: We don't intend that sewers
be separated-~for e#ample, in Miiwaukee or Chicago
they have a deep tunnel plan, They have a plan
that they are experimenting with in Milwaukee,
and if these prove satisfactory_and will treat
this storm overflow, we don't feel that it is
necessary to separate the sewer for that particular
area where there are other devices employed.

MR. KLASSEN: I also feel thaf this
again is--this 1s a real important qhestion in
the Chicago érea; like it 1is all over. Talking
about combined sewers, I think that new combined
gewers ought to be prohibited, not necessarily in
newly-developed urban areas but in existing urban
areas. According to this 1t might leave the impres-

gsion, and I know that isn't what you want to leave,

that new combined sewers could be built in existing

urban areas. Here it says "be prohibited in all
newly-developed urban areas." We have prohibited |
combined sewers in Illinois since 1929.

I think that needs sharpening up,

Mr. Chairman,
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MR. STEIN: I would agree with you, sir,

8.

MR. KLASSEN: Well, I have already
commented on 8, I think when you talk about
maxihum.practical amount, this again needs some
little more defihitive language. Wé are talking
about tremendously large expenditurea, and I
don't like to leave it oéen to conjecture and
whatnot on somebody eisé's part because we know

that these are going to be laid under our eyes

when they question some of these things and say,

well, this is what the Conferees recommend. I
Kknow the importance of tnese. This 18 why we are
a'little'particuiar 6n the language; These are
going to be used by people and when they might
question degrees of treatment in théﬁe,thihgs,
they are going to say, well, this is what the ‘
Confefees agreed to, and I Jjust want to make sure

that the language in here is something that 1is

' not going to alter our getting this job done in

a hurry.
MR. VOGT: Mr., Chairman, I presume No. 8
is referring to overflow regulating devices on |

existing combined sewers?
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. SCHNEIDER: Yes.
. VOGT: Is that correct?
. SCHNEIDER: Yes.

. VOGT: O. K.

5 58 5 5§ &

. STEIN: Maybe that should be made
clear.

No. 9.

MR. HOLMER: Mr. Chairman, I think we

~ owe .to the agriculturists a little more specificlty

here as to the means ﬁo be used. We agree‘that
improvement is desirable, but I think Qe néed to
tell them how. | |

| MR. STEIN: 1Is there any comment on
that? When I first saw this report, that was
the first comment I ﬁade, I think., I agree.
And I think that will have to be done.

MR, POSTON: I don't think we really

know how all the pegticides can be handled. I
think as a result of‘this meeting it is clear |
to me that we not oﬁly‘need an inventory to tell
where these pesticides are put out and sampling
needs to be done, but we need éome licensing
laws,.probably, in the State or Federal level

to control the application of these pesticides.
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MR. KLASSEN: Being on the State level,
I think I am glad you added that "or possibly
Federal laws" to tell a farmer when and how he
could apply fertilizer.

(Laughter. )

MR. POSTON: Well, I was thinking primari-
ly of the contractors who would do this, maybe,
with airplanes or do it on a large scale.

MR. KLASSEN: This is only about 15

percent of the application in Illinois, Mr., Poston.

‘I am talking about the other 85 by individual

farmers.

MR. STEIN: Yes. DBoth Mr. Holmer and
Mr. Klassen as-well as Mr. Poaton havé ouflined
the problem. I think if there .is anyth;ng we can
do on this--and there'may‘be ﬁhinga we can do--
we ha#e to come up with a falirly specific program;
becéuse I don't know that No. 9 tells ényone to.
dé anything or you have got any kind of program
thﬁt you caﬁ move forward on unless we come up
with something. |

I recognize the limitations 1in working
with the pesticilde program, one for which we

don't have standard techniques that we can put
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forward, and seéondly, it 1s hard to tell a
farmer what to do; and by the same token, when
we deal with these peaticidea or other polsons,
remember 1t 1s Jjust as hard to tell that house-
wife who is in an apartment on the 14th floor of
one of your bulldings what to pﬁt down the sink.
And a Pederal or State law doesn't necesgsarily
handle thia question.

This is a very difficult problem, and
I think 1f we are going'to make any impact on

it we have to come up with Some gpecific and

- meaningful discusslons on the way to move.

MR, MITCHELL: Mr. Chalrman,

MR. STEIN: Yes, |

MR. MITCHEﬁL:. It seems to me that one
item that has been left out br maybe pveriooked
here 1s what contribution is being made by runoff

from our land in terms of é nutrient being sent

to the lake. I don't know that this problem has

ever been specifically looked at by any agency

of the Federal Government, although there 1e a
lot of work being done to control erosion through
the small watershed program and upstream report

station programs. It seems to me 1t might be




10
3|
12
13
14
15
16
17
18

18

B ® B8 B

3182
ROBERT J. SCHNEIDER

worthy for us to give consideration to Joining
together some forceg here to give a real serious
Jook at this erosion problemn.

MR. STEIN: I think, Mr. Mitchell, that
point 1s well taken. If we are talking in terms
of -~-these are the figures I have héérd here--if
we are talkingfin terms of two-thirds of pﬁosphates
coming from municipal and industrial sources and’

one-third coming possibly from land runoff, and

we think phosphates are the critical element that

will haﬁe to be controlied,lif ﬁe go around and
don't.pay;Any attention at all to that one-third,
maybe we haven't done our Jjob.

MR. WISNIEWSKI: Mr. Chairman.

MR. STEIN: Yes.

MR. WISNIEWSKI: I would like to make
a point of the fact thatagriculture is not the
only soufce of pesticide contahinatiqn of surface
waters and that we should give some conaldefation'_
to including ih our‘fecomméndations a referencé
to the use of pesticides for forest and non;roreat

and non-crop lands by the people in their house-

‘holds, by the resort owners that are spraying for

mosquito control, and many of them are using the
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non-degradable pesticides.

We find in studles, for example, that
aome-of our reaoft lakes which are far removed
from agricultural bperations do contain in the
fish within the lakes substantially higher
quantities of pesticides than some of the areas
that are‘rlght in the agricultural area. This
may Jjust be coincidence, but we do find 1t.

MR. STEIN: I think that point 18 well
taken, |

You know,tin the Federal eétablishment,

the Forest Service is in the Department of

~Agriculture. I do think they consider them

. agricultural, although there may be some differ-

ences of opinion. -

KR. KILLASSEN: I think we have neglected.
the farmer pretty much, Mr. Chairman, and I think
maybe, and I know from our own leglslative experi-

ence they kind of back away as to how you can

control, but we have got a gun control law now

and they are gbing to control how much you can
spend abroad. It seems that to control pesticide
and fertilizer application by the farmer certainly _

isn't as complicated as either of those two., I
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think this is something that the PFederal Govern-

ment should address itself to as well as the States.

I know 1in oﬁr State the last two gessions
of the legislature this came up and i1t was swept
under the rug. They appointed . a committee or a
commisgsion,

MR. STEIN: Clarence, we may be able to
regulate or control how much you can spend abroad,
but we will never be able to regulate how much a
broad can spend.

(Laughter. )

 MR. KLASSEN: I don't agree with you,
MR. STEIN: No. 10. |
- MR. HOLMER: Mr. Chairman.

MR. POOLE: Mr. Chairman, I perspnally
think No. 10 needé to be firmed up considerably
and be made more specific. It Seems to me that
if I gathered anything from this last six days
it 1s that we have got a common nutrient problem
in Lake Michigén'and that we may be on the verge of
a common pestlcide problem which goes clear back
to the watersheds and isn't confined solely to
the borders of the lake.

I for one would faver that that
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recommendation be changed and that it include that
the States consider legislation to start the
regulation of pesticides. We can at least license
the commercial applicants, which admittedly don't
ﬁandle all of the étufr, but we have got to start
somewhere and it seems to me there ia one place /
to start.

MR, KLASSEN: Yes, I agree with Mr. Poole.

It is seldom we agree, but I agree with him on this.

(Applause. )

I think that what I said before, 8
recommendation coming from these Conferees would
be real helpful in the leglslatures or.theae four
States because i Kknow what we are up against.

MR. HOLMER: Mr, Chgirman, I would
certéinly endorse what they have said. . My
concern with items 10 and 11 1s a little different.

In both caseg the reference is to the
State water pollution oohtrol agency, and in ﬁany
of the States this may be appropriate, but certainly
it might be a Départmant of Agriculture in one case
or & Department of Natural Resources. Certainly in

our own State we might do better in 11, for example,

by having our conservation agency, which 1s another
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division in our Department, have that resnonsi-

bility. So I hope we won't specify in the

- recommendations.

MR. STEIN: I think that comment is

very well taken.
| Are there any other-commenta on 117

MR. KLASSEN: On 10 or 1l Imerely add
to what has been said. We have tried to get data
on the amount of pesticldes and fertilizers used
in at leaat two of our countiea not too far from
where we are now. If anybody has any.idea ‘how:
you éan g0 about this--I asked one of the 6ther,
speakers, an agricultural man--I have got two points
on this, are we Just going to collect this informa-
tion, which 1s all right, we need it, but if anybody

hag got any 1deas on this, I would sure like to know

1t because we have tried it and have not been too

shccessrul.
MR, STEIN: 12°?
(No rgspoﬁse.)
MR. STEIN: -13?
(No ﬁébponae.)
MR. STEIN: 14~

(No response. )
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. STEIN: 157

. HOLMER: Mr. Chairman,

5 8 B

. STEIN: Yes.

MR. HOLMER: Our law requires us to

3187

foster the creation of sanitary districts with one

goal, being the elimination of septic tanks.. How- .

ever, we’would prefer not to eliminate septic tanks

until there is an appropriate treatment replacement,

(Laughter. )

Also we woﬁld héve an obJectionlto the

broliferation of all inefficlent treatment plants,

not only the small ones. In other words, this is--

MR. STEIN: Yes.

MR, HOLMER: We agree that generally

‘consolidation 1s a desirable proposition,

MR. STEIN: I think those polnts are
well taken. |

Are there any other comments?

MR, MITCHELL: I didn't think Holmer
could talk 8o seriously about that situation,

(Laughter. )

MR. STEIN: 16.

MR. KLASSEN: 16, Mr. Chairman.

I agree basically with what 1s said here.




10
11
12
13
14
15
16
17

18

1.

& ! 8 B

3188
ROBERT J. SCHNEIDER

However, along with this I think deadlines ougﬁt
to be--maybe I am allergic to deadlines--deadlines
should be established on this when there will be
these uniform'regu;atipna as now provided'by the
City of Chicag§ Code. That 1s one comment that I
think we will have to address ourseives to.

The other, and this 1s more-a point of
information, knowing the status of any broposgd
Federal regulations involving interstate vessels
on the Great Lakes. I must agree with some of the
comments made by the small boat owners that there
should be some direction toward regulating these
large lake vessels and interstate traffic. This
is a Pederal responsibility. And Just what is

the status of any proposed Federal regulations on

interstate vessels? Can somebody .tell me?

MR. POSTON: Mr. Klassen, at your
requesﬁ we have had é,copy made of 3.2525, which
is Senator Mﬁskiefs bill on the Federal Water Rlltim
ControlAct to control pollution from vessels

within the navigable waters of the United States,

"This bill I think has passed--or, no, has been

introduced and this 1s as rfar as 1t has gotten at

thls time,
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I will now pass this to you for your .
information. -

(Which said S.2525 is as follows:)

ROBERT J. SCHNEIDER

3189,
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IN THE SENATE OF THE UNITED STATES

"Octoeer 11 (legislative day, OCTOBER 10), 1967 -

Mr. Muskme introduced the following bill; which was read twme and referred
to the Committee on Public Works

A BILL

To amend the Federal Water Pollution Control Act,‘ as amended,
to control pollution from vessels within the navigable waters
- of the United States.

" Be it enacted by the Senate and House of Representa-:

tives of the United States of Amerwa in Congress assembled

- That the Federal Water Pollution Control Act (70 Staty

(.;.,J)' by"r‘ede'signating sections 11 and 12 'as sections

13 and 14 and renumbering succeeding sections; and

- (b) by inserting after section 10 two new sections

1
2
3
4 498), as amended, ‘is amended—
5
6
7
8

to read as follows:

II

3190
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“CONTROL OF POLLUTION FROM VESSELS USING THE
' NAVIGABLE WATERS OF THE UNITED STATES
“Sec. 11. (a) The Secretary, after taking into consid-
eration technological feasibility, economic costs, the types of
vessels, their Aoperating patterns, and such other factors
as he deems appropriate, shall prescribe in the Federal
Register—
“(1) Regulations establishing standards for the
~control of sewage discharges fromany vessel or class
of vessels into the navigable waters of the United States
' for the purpese of preventing the. poﬂutioﬁ of such
waters. The Secfetéry shall prescribe standards that
apply, to tﬁe -extent- feasible, uniformly to each class of

- vessels under similar circumstances. Such regulations

shall prescribe reasonable schedules for compliance, after

- taking into consideration the:cost.of compliance. The
schedules for compliance shall 'dfs’ﬁﬁéﬁiSh Bétﬁv‘é}eﬁ new
“and existing vessels, ‘andTSha'il givé'sp’eéié.l ‘éon:siderat-ioih
to vessels éonfOfﬁiing to any Sfatie reauixsémént or recom-
ﬁ_lendéd;'l}e%ls of control set forth in' the Handbook on
Sanitation and VesseI'Cohstruction, Piﬂ&lic Health Serv-

" ice, 1965. '
« (2) Regulétions 'gmjfeming thie discharge of ballast
" and bilge water into the navigable’Wa.ters of the United

States from vessels engaged in commercial activities.

3191
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“(3) Regulations governing the discharge from ahy
vessel of litter, sludge, garbage, or other substances “of

any kind or description, other than oil or dredge spoil,

" which ' originates on board a vessel or which is trass-
- ported thereon into the navigable waters of the United
: States. Whefe the Seéretafy’ ‘of the Army aqting-tﬁrough
‘the Chief of Engineers” determines, after the effective
- date of-any Anegulations.’issued' under this paragraph, that

‘the discharge of such substances from a vessel may con-

stitute & potential obstruction’ to navigation, a p'ermit{t:b

 discharge such substances shall ‘be 'issued solely by the

Secretary of the Army or his designee in accordance with

existing authorities and consistent with sich regulations.

“(b) Regulations to ‘carry out the provisions of this

- sedtioniéh‘zﬂl-*prohibit'5dischzi-1'ges in ‘quantities, under condi-
tions, and at times and locations deemed appropriate by thé-
‘Secretary, after ‘taking' into- consideration - the'. deleterious
- effects * of 'Sﬁch?'di'schargési on the public health, récreation,

fand.'_ﬁs'h‘ and wildlife.
o« (¢)- Regulations to ‘carry out: the ‘provisions of this

“-gection: ¢

(1) --may exempt classes of vessels from all or part

. .of:a regulation: for such periods of time and under such

cconditions ‘as the Secretary' deems appropriate.

(2) shall” apply :to- vessels owned- and - operated

3192
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by the United States unless the Secretary of Defense
finds that compliance would not be in the interest of

national security.

“(d) Before any regulations under. this section are

issued, the Secretary shall consult with the Secretary of
State; the Secretary of Health,  Education, and Welfare;
the Secretary of Transportation; the Secretary of Defense;
the Secretary of Commerce; other iﬁterested Federal agen-
cies; and the Stafes and industries affected. The Secretary
shall also correlate any regulations issued under this section
with efforts to control or eliminate other sources of pollu-
tion under this Aét and other provisions of law. After regu-
lations are issued, the Secretary shall afford -all interested

persons and public and private agencies and organizations a

reasonable opportunity to comment thereon before they be-

come effective.

13

(e) Any manufacturer of a device which is designed to

control the discharge of sewage from vessels or classes of

‘vessels in accordance with the standards prescribed under

subsection (a) of this section may request the Secretary to
issue a certificate of conformance for such device ‘on such
terms and conditions -and for such period as the Secretary

deems appropriate. The manufacturer shall perfoi‘m such

tests as the Secretary may require and make the results.

thereof available to the Secretary. The Secretary of the De-

3193
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partment in which the Coast Guard is operating shall from a
safety standpoint prescribe regulations relating to tlie design,
construction, alteration, and repair of, and the materials used
in, any such device. Whenever the Secretary of the Interior
determines that the device will control the discharge of
sewage from vessels or classes of vessels in accordance with
such standards, and the Secretary of the Department in
which the Coast Guard is operating determines that the
device 1s satisfactory from a safety standpoint, the Secretary
of the Interior shall issue the certificate. Any device manu-
factured under said certificate which is in all material respects
the same as the certified device shall be deemed to be in
conformity with such regulations. The manufacturer of a
certified device shall mainta,in such records and provide such
information and reports as the Secretary deems appropriate
and shall permit any employee of the Secretary to have
access to and cof)y such records during business hours. All
information reported to, or otherwise obtained by, the Sec-
retary or his representatives pursuant to this subsection which
contains or relates to a trade secret or other matter referred

to in section 1905 of title 18 of the United States Code shall

‘be considered copﬁdéntial for the purpose of that section,

except that such information may be disclosed to other officers
or employees concerned with carrying out this subsection. It

S. 2525——2

3194
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shall be unlawful for the manufacturer of a certified device fo
sell a device pursuant to such certiﬁca-te if the device is not
in all material respects the same as the certified device of to
violate the terms and conditions of such certificate.

“(f) After the effective date of any regulatibns issued
hereunder, it shall be unlawful for any Veséel to pollute the
navigable waters of the United States or to make any' dis-
charge from aty vessel into such waters, except in accordance
with such regulations.

“(g) Any person who knowingly violates the -provi-
sions of this section or any regulations issued thereunder or
the conditions of any certificate iésued thereunder shall, upon
conviction, be punished by a fine not exceeding $2,500 or
by imprisonment not excéeding one je’a,r, or both.

“(h) Any vessel violating the provisions of this section
or any regulations issued thereunder shall be liable for a
penalty of not more than $10,000. Clearance of a vessel liable

for this penalty from a port of the United States may be with-

‘held until the penalty is paid or until a bond or other surety

satisfactory to the Secretary is posted. The penalty shall con-
stitute a lien on the vessel which may be _recovered by action

in rem in the district court of the United States for any dis-

trict within which the vessel may be found. This penalty shall

not -apply to a vessel owned and operated by the United

States, or a State, or, except where such vessel is engaged

3195
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in commercial activities, a foreign nation, or to any vessel

- subject.to the provisions of subsection (i) of this section.

““(i) . In the case of any vessel which is .reQuired by
the Federal Boating Act of 1958 (72 Stat. 1754), as
amended - (46 U.S.C. 527-527h), to have a number and

- which violates the provisions of this section or any regula-

tions issued :thereunder, such number niay be suspended by

the appropriate enforcement agency administering the 1958

- Act in each State for such period of time as that »a,gen'cy

deems reasonable, and the owner or operator of such vessel
shall, in addition to any other penalty incurred .l_mder. this
section, be liable to a penalty of $100 and such vessel shall
be held liable and may be .proceeded against in the district
court of 'the.United»Sba,tes where. such vé'ssel. is found.

“(j) Anyone authorized by the Secretary to enforce

_the provisions of this section may (1) board and inspect

any vessél within the navigable waters of the United States,

| éxcept a vessel owned and operated by the United States

or a State, or, except where such vessel is engaged in com-

mercial activities, a foreign nation, to insure compliance with

the provisions of this section, (2) with or without a warrant

arrest any person who violates the provisions of this section
or any regulation issued thereunder in his presence or view,
and (3) execute any warrant or other process issued by

an officer or court of competent jurisdiction.
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“’(k) ‘The provisions of this section shall be enforced
by employees of the Secretary of the Interior and by person-
nel of the Secretary of fhe Departmeht in which fhe Coast
(tuard is operating, and ti:le Secretary may utilize by agree-
ment with or without reimbursement law enforcement of-
ficers or other personnél and facilities or other Federal agen-
cies to carry out the provisions of this section, including the

enforcement thereof. Law enforcement officers of any State

- enforcing a numbering system approved under the Federal

Boating Act of 1958, as amended, shall also enforce the pro-

visions of this section which are applicable to vessels covered
by that Act. The Secretary is also encouraged to enter into
agreements or other arrangements with any State in carry-
ing out the provisions of .this section, inCluding' the enforce-
ment thereof. |

“(1) As used in this section—

“(1) the term ‘person” includes an individual, com;
pany, partnership, corporation, or association who is the
owner, ch&rterer, operator, -mast'ér, officer, or emplbyee
of a vessel, and any individual on board such veésel,'but
does not include a person on board a vessel owned or

~ operated by the United States or a State, or, eﬁcept
where suo'h vessel is engaged in commercial activities, a

foreign nation.
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“(2) the term ‘United States’ includes the Com-
monwealth of Pﬁerto Rico, Guam, American Samoa, and
the Virgin Islands.
“(3) the term ‘discharge’ includes spilling, lea.kihg,
dumping; pumpiné pouring, emitting, emptying, throw-
ing, or depositing.

““(4) the term ‘sewage’ includes wastes from sani-
tary facilities on board vessels, such as toilets, wash
basins, ahd laundries, and other contaminated wateré.

| “(5) the term ‘manufacturer’ means any individual,
corporation, partnership, or association engaged in the
manufacturing or assembling of a device to control the
discharge of sewage from vessels, or in the importation
of such device for resale, or who acts for or is under
the control of any such individual or organization in con-
nection with the distribution of such device, but shall not
inc]ude any dealer of such device. |

“(m) In the case of Guam actions arising under this

section shall be brought in the district court of Guam, and

in the case of the Virgin Islands such actions shall be brought
in the district ourt of the Virgin Islands. In the case of

American Samoa such z@ctions shall be brought in the district

court of the United States4 for the district of Hawaii and

such court shall have jurisdiction of such actions,

3198
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“CONTROL OF POLLUTION FROM VESSELS WITHIN A ZONE

. OF THE HIGH SEAS CONTIGUOUS TO THE TERRITORIAL
SEA OF THE UNITED STATES

“Sré.-12. (a) After the effective daté: of any regula-

' ‘ti_ons»:prescribed, under this section,; it ‘shall:'be -unlawful to
. discharge from any vessel sewage, ballast'and bilge water,
- sludge, garbage; or other substances of any kind or descrip-
‘tion"into the  waters of the : Contiguous  Zone  established
~under Article 24 of the ‘Convention on the Territorial Sea
*‘and :the: Gdntiguous Zone which. may pollute or contribute

I t6 the pollution of the waters -of the territory .or the terfi-

torial sea of the United States,'-exceptfih case ‘of ‘an emer-

gency imperiling life or- property, or unavoidable collision,

-~stranding; or accident, or except under regulations prescribed

by the: :Sé‘cretary.' '
“(b) The Secrefary shall préscribe’ regulations govern-

ing the discharge from any vessel of sewage, ballast and
 bilge " water, ,sludge;n .garbage;or othet* substanées of anyv
: kind or description; other than dfedge '-époi],’?ﬁhich' originate
‘on: board-sueh vessel or which.are. transpoited thereon into

~the water$ of said contiguous zeéne in such 'qiiantitiesf_aﬁﬂ

' hifs' judgment-aftév consulfation-with iother-initérested -Fed-

eral agencies;will"not ‘be deleterious to+health»or marine

life or dangerous to. persons or property within the territory
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or the territorial sea of the United States. Where the Secre-
tary of the Army acting through the Chief of Engineers
determines, after the effective date of any regulatidns issued
under this paragraph, that the discharge of such substances
from a vessel may constitute a potential obstruction to navi-
gation, a permit to discharge such substances shall be is_suéd
solely by the Secretary of the Army or his designee in
accordance with existing authorities and consistent with such

regulations.

“(c) The pellal.ti:es prescribed by section 11 of this

Act for violations of that section or regulations issued there-

under shall apply to violations of this section or regulations

issued thereunder. The provisions of said section 11 with
respect to enforcement, jurisdiction, and definitions shall be
a,ppliéa,ble to this section.

“(d) Regula;tions prescribed pursuant to this section
shall apply to vessels' owned and operated by the United
States unless the Secrefary of Defense finds that compliance

would not be in the interest of national security.”
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A BILL

To amend the Federal Water Pollution Control
Act, as amended, to control pollution from
vessels within the navigable waters of the
United States. ‘

By Mr. Musk1m®

Oc'rom. 11 (legislative day, Ooromsr 10), 1967
Read twice and referred to the Committee on Public
Works
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ROBERT J. SCHNEIDER
MR. KLASSEN: I Just wondered about'thé.
date of introduction, this year? |
MR. POSTON: October 10, 1967.
MR. POOLE: Mr. Chairman,.
MR STEIN: Yes.

MR. POOLE: I am aware that Federal

Conferees can't agree to recommendations that involve

Pederal legislation, but as far as the State of

Indiana 18 concerned we see no reagon why the

State COnferees can't include a recommendatlon

when we come out of this Conference that there be

Federal regulations to reguiate and control commer-

cial vessels.

MR. STEIN: Yes. That prbcedure héa
been adopted in Conferences before. You can be
sure the Chairman won't stand in your way.

MR.'MITCHE#L: Mr, Chalﬁman, I didn't
quite understand Mr. Klassen's comment aboﬁt
putting dgadlinea on when laws should be eqacted.
I had difficulty with ouf legialature telling
them they had certain deadlines. Did you mean a
deadline before the Federal Government would enact
the act? | |

MR. KLASSEN: No. No, on each State

3202
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regulation. Chicago has their.enforcement date,
I.believevmay 18t of this year. As has been
appropriately pointed out; this 1is a etart} it
is8 a'pattern. Do the other States:

1. Do the other States need State
1eglalétion for their water pollutioh control
agencles to péss these regulations?

2. Can the State water pollﬁtion ageﬁcy
pass the regulationq? |

Ir so,.this ought to be uniformly done
80 that the same appliés in all four States, whate
ever this date might be.

MR. MITCHELL? Are you suggesting that
maybe the four States get together and see if they
can agree on a uniform regulation and then go back
to thelr indlvidual States and try to get it enacted?

MR. KLASSEN: Yes.

MR. MITCHELL:- I think that is a good
suggestion,

MR. STEIN: 17.

MR, VOGT: I havela quegtion here,

Mr. Chairman. Perhaps Mr. Kiassen can answer
this,

Does Chicago require facilitles for
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dewatering holding tanks, Clarence?

MR. KLASSEN: I think that there either
are or will be facllities in Chicago for dewatering
these holding tanks. And just as kind of a policy
on this thing, we feel that regulations should
assure that no sewage shall be disposed of in any
manner as t§ reach the waters of Laké Michigan
except through sewage treatment facilities which

have been approved by the appropriate State agency.

And this means so far as Chicago 18 concerned

that it would be pumped out of these tanks into a
gsewer that is tributary to the tre#tment facilities
in Chicago. This would apply also to the other
cities,

I believe that these facilities are being

provided.

MR. VOGT: -Currently the State of Illinols
doesn't have a requirement for thia, is that correct?
MR. KLASSEN: Hot Statewide at the

present time. As a matter of fact, we are--1 was
going to mention this later--as of &esterday calling
a special water board meeting the 19th to review

the recommendations from this Conference to see

what action that we have to take in order to be
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in complete cohformance with thesé. We do have a .
regulation already in exiatepce on all'Federél-Stéte
impoundments. But we have stated this, that we
subscribe to the Chicagovordinance approach that
there be holding tanks and no discharge from any
facilities aboard a watercraft until and unless
thiq has been épproved by the particular State
agency.

| And while I am on that, I don't want to
open up this whole question again of yesterday,
but reference was made to the National Sanitation
Foundation and the regulationas that are going to
be'adopted; These have not been adoéted, in spite
of what one of the men has sald. I know this
because I am a voting mamber of the committee that
adopts these. I have voted against adopting these.

They are not regulations for States to adopt. They

‘are regulations, I think as possibly Mr. Poole

mentioned, for testing., I don't think we ought

to let ourselves be confused by statements that

we should follow thg National Sanitation Founda-

tion standards that are on the verge of being
approvead.

The National Sanitation Foundation 1is
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doing a tremendous Jjob. We depend on them, but
they have no standards at the presenﬁ time that
have been approved, and I want this to stand in
the record.

MR, STEIN: 18.

MR. POOLE: I find a little difficulty
with the laét.two words, "stopped entirely."

MR. STEIN: Oh, this 1s that zero
tolerance. We have dealt with the same pfoblem'
1n.£he southern end of Lake‘&ichigan. We sald
"no lvisi_ble 01l." I think we will meet that,
This 18 not a new one and your point is welln
taken,

| No. 19.

(No.reaponse.)

MR. STEIN: No. 20,

(No.response, )

MR, STEIN: No, 21,

MR, aomsa:- This is not entirely in
accord with:the‘rcport of the Corps of Engineefa,'
as I heard it earlier in thia Conference.

| MR, STEIN: VYes, I think you are right.
This ralses some questions: What do you mean by

polluted dredgings? Do you put any dredgings?
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I think the Conferees are going to have.to. meet
both those questions.
MR. HOLMER: Right.

MR. STEIN: Whether any dredgings at all

are put 1nt6 the lake;‘if 8o, under what circum-

‘stances and when., I think these havé to be met

béfore we can draw up a tight proposal bn dredgiﬁgé,
and I hope we will all be able to work very closely

with the Corps of Engineers to try to get something

‘that we can all live with,

You know, I think again we have a very

speclal case heré with the operaiing agency. It
is very fine for the States and the Federal Govern-
ment td come up with one; or, rather, the Department
of the Interior,;but‘ﬁe have to recognige that the
Corps 1s golng to have to operate with this. I
would hope th#t a reasonable procedure could be
worked out that thévCorps could live with in tﬁe
same mgnner'as wé tfy t§ ﬁork oﬁt“a reasonable
procedure with you where your cities and industriés_
come into 1t. | | |

MR, KLASSEN: Would this involve & new
agreement between the Department of the Interior .

and the Secretary of the Army?




10
11
12
13
14
15
16
17
18

19

21

24

3208
ROBERT J. SCHNEIDER

MR. STEIN: I don't know.
~ MR. KLASSEN: They have an existing
agreement that was, I think, signed in July of

last year that one of the Corps of Engineer's

. 8peakers referred to, but in reading this agree-

ment the final word isn't with the Federal Water
Pollution Control Agency, unfortunately, it is

with the Corps of Engineers. And the way the

agreement now stands, the Corps can declde 1f it

is to dispose of material.
I am Just wondering, in view of your
statement, 1f this will take a new agreement

between the Secretary of the Interilior and the

 Army?

MR, STEIN: Well, I am not sure what
1t will take. But in this case if we can work
ouﬁ a prosrém that the States think 13 acceptable,
that we think 1s acceptable and the Corps thinks
ia'acceptable, I am sure, whether we have,to take
State, deerai or any other action, we are going
to take whatever action 18 necessary to put that
program into effect.

22,

MR. HOLMER: Mr. Chairman, I have a
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couple of questions here.

I couldn't tell from the last line on
page 66 requesting the. reports to be submitted to
the appropriate agencles for review 1f this included
the Federal agencles or 1if we were Jjust referring
to State agencles,

MR. SCHNEIDER: No, we were referring to

State agencles and I changed that in my statement

'when I read them,

MR. HOLMER: Now, with respect to the
gubstance of this recoﬁmendation. We have upgraded
our inspections from an annual.echedule to a semi~
annual schedule., Now it is suggested that we go
to a quarfériy bagls. Certainly we want to improve
our performance as rapidly as we can,

Is this recommendation Justified in
terms of specific benefits that have been
demonstrated in any way that the increased frequency
is necessary in addition to the monthly reports?
And furthermore, I think we might also have to
reckon with the definition of what constitutes
an inspection. You can drive by some plants and’
call it an inspection, and I would suspect that

we want to define what we expect to find with an
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inspection,

But more importantly, or the toughest
question I had was, how do I meet my4Joint finance’
committee and explain: why we have‘got to increase
our budget in order to make quarterly rather thén
semiannual 1nspection? | |

MR. SCHNEIDER: VWell, I think Michigan
1s'already inapecting on a quarterly basis, and
maybe Mr; Vogt could tell you the results of his
progranm,

MR. HOLMER: All right.

| MR. VOGT: I think I will have to correct
that & iittle bit, Bob. This was our goal to on
an average get into plants quarterly. We aré ﬁot

reaching that at the present time. And also we

set a goal as an average. - In other words, we don't

- mean that we have to get into every plant on a

quarterly basis. AndVI think this 1s common
knowledge amongst my counterparts here from the
Statea—-ﬁhat they fihd, as do we, that in sonme
1natance§ it 1s more important to get into some
plants more frequenfly than this. In other cases,
once or twice a year wbuld be very adequate.

So I was going to comment about this
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recommendation along this line where it says
"conduct inspections of all waste treatment plants
at least quarterly.” I think this would be a goal
which we could not suppcrt and it 1s going beyond
ﬁhat we really ﬁeed to do, |

MR. STEIN: I think that ﬁheae points
again are well taken. We have to work within the
resources of the State agenclies and come up with
a realistic progrém. It 18 also my notipﬁ that
when you come up with & program that 18n;t‘met
you are in worse shape than cdﬁing up with no
program at all, because then you get built-in
neglect and violations right in your operation.
I think we will have to look at this very cérerully.

23. What does that mean, that we are
going to come up with improvements? In other
words, I wouldn't know how to follow that up.
Don't you think'we can get some people to come up
with something-Specific on that?

MR, SCHNEIDER: I think we can. We
can get together with our technical program people
who are--

MR. STEIN: I think that is a job.

In a good many of the things, Bob, as
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far as I see--we are coming to the end of this--
a8 lot of the Judgments here are semantic judgments.
The points that you raise are very, very good ones.

However, I thiﬁk if the Conferees are going to set

. something like this up--I am not suggesting that we

necessarily do this--a meaningful 8uggéstion is
that we give this to a technical group with repre-
sentatives from each State and the Federal Govern-

ment, In three to §ix months or something they can

come up with a gpecific program for improving the

monitoring and programs geared to changes in wéter
quality. Thgn we willl go over thié and‘see what

we can do to put it into effect. Otherwise I am not
sure we are on our way.

MR, SCHNEIDER: Well, I think this can
be handled fhrough our ongoing program.‘

MR, STEIN: This ma;} be. But then again
we have to give éomaone a specific cﬁarge to do
the Jjob.

MR. SCHNEIDER: I agree.

MR. STEIN: All right. 24,

MR, HOLMER: Mr, Chaifman, in our
Judgment thie 1s not a possibility, alﬁhough'I

suspect there is a substance to this recommendation
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which deserves our attention, It seems quite

obvious to us that you cannot regulate stream-

flow so as to assure thé availability of optimum
etreamflow for all legitimate uses concurrently.

And while I am sure the intent is to assure that

.there 1is optimum--an effort to optimize the benefits

from regulatioﬁa of the flow, I think it needs to
be restated, Bob, 1n‘§oma way that doesn;t have
the confliotABetween-the desire for flood storage
as opposed to the need for regularity of hydro-
élegtrio flow a8 opposed to the need for seasonal

diversion for irrigation and the need for regularity

of other kinds of flows, and 80 on.

I think this as stated is impossible
of attaining.
MR. STEIN: Agaln that point 1is well

taken,

Do you have any comment on that?

MR. SCHNEIDER: Well, we have had
complaints in connection with the relicensing
program, |

MR, STEIN: Yea., But here is the 1issue.
I think Mr. Holmer has thia,WénduI~face:th1§

all the time,
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If you want to regulate a plant to

.insure the availabllity of optimum streamflow -

and you go to a power company, the fellow brings .

you into his office. Right there framed 1s 3

license from another PFederal agency, the'Federal

Power Commission; to do what he 18 doing, and he

says, "Aren't I operating legally and what does
this mean?" And of course he is,
. The notion that anyone in a State or a

Federal water pollution control agency can overturn

an existing license for a man who 18 engeged in a

lesitimate‘busineas is something that you might
desire, but you caﬁ't do.

| Now, in the licensing procedures, the
Federal Power Commigsion 18 now very 1nterested”
in what we are doing in making provisions fof .
water flow., But I thihk Mr. Holmer's statement

is well taken. Where someone has a license from

- the Federal Power Commission, that license 1s

going to be obtained and the beat we can do 18
try to get #oluntary compliance or make represen-
tations when the license comes Qp'for renewal.

Is this a fair statement?

MR. HOLMER: I think I have another
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element of this. One of the purposes of this
regulation, I suspect, 1s to have low flow’
augmentation to tend t6 insure the quality of

the water, And if this 1s a part of it this 1s

‘golng to conflict with certain other uses such

as flood prevention, for example, quite apart
from the licensing, although the licensing 1s
another aspect of this and a good illustration.

MR, STEIN: I think you are right.

. But doesn't he mean insure the availability of

‘optimum st reamflow for all legitimate uses?

I think flood contro1 is the kind of legitimate
use ybu would héye. -Ob§iou§1y water quality or
the use 6f extra water for watgr qdality has to
combete with othér-water uses, This is juet a
fact of 1life and if the Conferees ignore this
you are going to find yourselves up againét.
something that Jjust won't go away,

No. 25.

MR. HOLMER: I hesitate to come on
again on thia one, but let me stress what 1 triéd
to gay this morning, namely that I think we need
to be very careful in connection'with the review

of this recommendation that we do at leaet three
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things:

First, to review these recommendations
very carefully to be sure that they are reasonably
inclusive of the principal areas in which research
is needed so. that we do cover the waterfront.

Second, that we establish some set of
priorities ﬁith relation to them as té wﬁich seenm
to us to be in most immediate need of attention.

And third, that we establish an assign-

ment of responsiblility and a timetable to the

jurisdictiqn agency or industry whom we expect
to undertake the activity.

MR, STEIN: Right. I think you have a
point. Again we have this question of my making
a 1list whether you are going to be inclusive or
exclusive. I think we have this danger and the
priority system may be the one that works.

| But, you know, if you come up with a
tremendtus 1list of projects, the chances of your
getting any begin to diminish as your list grows,

Conferees might want to determine whether
they just want to have this--I have no conclusion
on this--just want to have an exhaustive list, or

they may want to pick three or four or five in
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order of priority that we hope to get moving in

the near future and give the others honorable

mention somewhere else. wN9~matter vhere
you put sométhing on the list, you are going to
have people with a special interest 1ﬁ that phase
of it who are going to start pushing,and this
makes 1f more difficult to get your other projects
going. |

| This is something the Conferees really
should thihk of very cérefully.

MR. HOLMER: I agree to the idea of a
short list, because I fhink your polnt. 1s quite
relevant. All I am asking is that we. be sure that
in our own judgment we have evaluated a sufficiently
long 1list that our short list is the high priority
one. |

MR, STEIN: Yes, I would agree with that.

I am not‘going‘to agk fbr commente on
the specific citles because that would.take a
long time‘and, as indicated, some of this material
has to'be updated. But 1if anyone wanta'to comment
now, we are not asking for this, that 1nlgenera1

the municipalities provide secondary biological

‘treatment or 1its equivalent and treatment for’
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phosphate removal by 1972.

MR. MITCHELL: Mr, Chairman.

MR, STEIN: Yes.

MR. MITCHELL: Are you now moving to
26, the recommendations? |

MR. STEIN: Yes, speéific‘recommendationa,
Just the 1, 2, 3.

MR. SCHNEIDER: Mr., Chairman, he 1is
referring, I think, to the numbered recomméndatione
in the statement, I think you have a copy there.

No. 26, that the--
.Mﬂf POSTON: Reéd it.

MR. MITCHELL: There were two recpmmenda-'
tiéns that were added the other day, 26 and 27.

MR. POSTON: 'Can you read them?

MR. SCHNEIDER: No, 26, "The'treatment

required by the above recommendations shall be

-provided in facilities placgd in operation by no

later than July 1972, unless the State waﬁer_
pollution céhtrdl.égenciéa require a'leaaer‘émpunt-
of time."

| 'And'then Nd. 27, "The Conferees reconvene
at least annually to assess progress,"

MR. KLASSEN: Mr. Chairman, have you
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taken the necessary action that these new
recommendations will replace the ones in the
repﬁrt? _
MR. STEIN: No, I think the Conferees
are going to hgve to do this. It 1s your report.
MR. KLASSEN: It is your report.

MR. STEIN: I don't quite understand
this, and I have a clarification question first.
| You'ﬁean‘your recommendation 18 to

handle the combinéd sewer proﬁlémiby~'72?
| MR. POSTCN: It says by '77.

MR, STEIN: Where? Not in the new one.
Where? You have'got--'- “

| MR. SCHNEIDER: Under the Specific

Reconmendations ;t called for handling the come
bined sewer problem by i977.- |
| . MR. STEIN: Right. Now, as I understand
your proposal, again we have to do this, that fhe
kind of treatment we are going fo‘have for munici-

palities and industries, including phosphate or

" other appropriate nutrient removal, wii;.be,com-

pleted in all cases by not later than '72, right?
'MR. SCHNEIDER: That 1a right.

MR. STEIN: And the combined sewer
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problem would be the work would be completed
by '77. .

MR. SCHNEIDER: That is right.

MR;.STEIN: ‘We also have a problem, as
you knﬁw, the question of whether the four-State
Conference is goling to subsume the two-State
Conference. We do have time schedules set up
for the Indiana and Illinéia industries and
this has to be met too.

| But I would suggest we confine ourselves
to the '72 and '77 dates first. I am not sure
that either one of those dates really, un;ess there
is a generalized commgnt, concern Indiana or Illinoia.
because you are well within those now except for
the phosphates.

MR. MITCHELL: I would like to make a
comment, Mf. Chairman. And so that it won't be
misunderstood, I have taken the opportunity to
write 1t and I would like to read it and it is
in regard to the '72 deadline and in regard then
to the nutrient removal, i1f I may read 1it.

MR. STEIN: Surely.
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STATEMENT BY
JOHN E. MITCHELL, CO-CONFEREE
DIRECTOR OF DEPARTMENT OF NATURAL RESOURCES

STATE OF INDIANA

MR, MITCHELL: Ihis four-State Enforce-

ment Conference on the pollution of Lake Michigan

‘has gpent 8ix long days‘in listening to a tremen-

dous amount of information, ataﬁistics, and recom-
mendations. Much of the teatimony was being made
public for the first time and will contribute to
the succeasfulness of the Conference.

All of us came to this Enforcement
Conference knowing that Lake Michigan 1is a.sick
lake. We did not know how sick. As a result of
the six days of work we have studied the symptoms,
with the aid of such experts as Dr. A, F. Bartsch,
Dr. Donald Baumgartner, and Dr. Weinbérger, and
we can say the patient, Lake Michigan, 1s not oniy
sick but seriously 111l.

We needed to know more about our patient
and we needed to know how to determine the causes

of the sickness. As a result of this Conference
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we have been told that nutrient pollution is the
number one pollution problem and the number one
cauge for the increase of éutrophication~or aging
process of the lake.

The most important knowledge tﬁat we

have gained as a result of this Conference 1s

.the knowledge as to how to cure the illness. Many

of ha came to the Conference with adequate knowledge
of how to‘reduce.organic,-bacterial, harmful chem-
ical, and thermal pollutioh. But we did not have
adequate knoﬁledge as to how to control thg nutrient
pollution. Today we have a gréatér amount of
1hformation and the future iooka much brightei as

a result of this Conference.

We were told that municipalities were

'the.sreateet contributors of the nutrients and
it now appeare that a high priority should be

"given to the removal of the nutrients at our

municipal éewage treatmént facllitles.

| Thig cOﬁference has brought ;nformation
to our attention that indicates we must move rapidly
to cure fhieidiaease of our sick lake., Deadlines
must be established forvadqquate control of nutrient

pollution.
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We have had many speakers from the
national, State, and local.governments that have
indicated their deep concern in saving Lake Michigan.
Everyone from all levels of Government have
pledged to join' :efforts to make sure we get the
Job done. |

But all of this knowledge, all of this
concern, and all of this agreement will be for
naught unlesgs adequate finances are made avalilable
by all levels of'dovernment. |

I do not bél;eve we can avoid giving
consideration to the financial situation that
exists. In a general way, we now know the amount
of the sickness, we now know how to diagnose the
sickness, and we now know how to cure the sickness.
No longer will we be limited by & lack of concern
or by a lack of knowledge. The only limitation
we face 1§‘a possible lack of adequate finances
to do tbe Job.

It seems to me all lévels of Government
must contribute their fair eghare to "save our lake."
As Conferees and as representatiyes of the PFederal
Government and the PFour States and their Governors,

we cannot be satisfled with our efforts if we only
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describe the cure and set the deadlines and expect
the municipalities to be the ones to pay the bill.

If we are to be fully realistic in our .
recoﬁméndationa.to Secretary of the Ihterior Udall,
it is my belief that we should recommend that all
timetables for municipalities in regards to
additional treatment facilities for nutrient
removal must be tied to the availabilities of
State and Federal funds.

. If we are going to give high priority

to the saving of the lake, then we must aléo give

high priority for adequate financing. It 1is only

reasonable that deadlines be coordinated with
avallablility of funds from the governments that
are establiéhing the deadlines in the first place.
| The report of this Cbnferénce must clearly

point out to the citizens of our four States And
the citizens of the whole United States that know-
how 18 available to save Lake Michigan and that
everyone must share in the responsibiliﬁy to
provide tﬁe funds needed to do the Job.

MR. STEIN: Thank you, Mr. Mitchell, for

a very clear and conclse statement of the problem.
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Does anyoné have any other comments on
thié? Because, as you know, the deadliné question
is a.véry,'very serioUs}one and the one we are
going to come up with.

MR. HOLMER: Yes, Mr. Chairman.

‘Mﬁ.'STEIN: Yes, sir,

MR. HOLMER: One minor quibble and then
a more lmportant eubqect.

We,ﬁavg one project at Green Bay which
1s already under way which looks tb a September 30,
1972, date for the earliest possible completion.
This was another one of those specifics we ought
to direct our attention to.

| But the question Mr, Mitchell raised is
a much more fundamental one and it is one that

perplexes me Jjust a bit. We have been told that

,the reason for the deferral of full Federal appro-

priations of the funds authofized for these works
1s the fact that we are engaged in a costly war
and that we should, therefore, resist the tempta-
tion to engage in extensive public works.

We agree with the urgency of this
program and the desirability 6f an early deadline,

whether 1t be July '72 or some other, for the
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first deadline dates, and w1scon81n;I can assure
you, will cooperate fully with the other Stétea
in this region in accomplishing'that goal.

It will, however, if we are ﬁo achieve
this goal, require é'subatantial expenditure of
public funds for public works,'and if these are
not forthcoming from the Federal Government they
will neceaéarily have to come from State and
local Governmenﬁs.-, |

‘I am wondering about the consistency of
the Fedéral position if-;t'ia to produce a report

which requires such early action in the face of

an adopted policy of the national Government, and

it léaves me~1n a grave quandary, as I am sure 1t
does yéu.

MR. STEIN: Are there any fdrther comments
or queations?

MR. KLASSEN: Just on that, I &am not
necessarily Qhe to defend. the Pederal w#tarvréilu-
tion Control Agency, buﬁ I would'expregéfmyself on
this,

It is your job toAcleah up the waters or'
this country, but not your job to provide the

money, and I don't think we ought to mix the two.
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If the Federal Government can't give us the funds,
then the local people ought to pay for it. And
Illinols hasn't geared 1ts program:to.a program of
Federal control, because this gets tb be a real |
eluslive thing. I must disagree, I don't think
just becaugse the Federal Governmentvhae pregented

a repoft here that the same agency that presents

money.

One other question while I have got the
microphone, Mr. Chairman. I want to ask you as
Chairman and aé a COnferee,'Qevhave, éince 1t hase

been referred to, ﬁhis Federal Water Pollution

have, and I am reading, a statement by Mr. Schneider.
representing the Federal Water Pollution'Control Admin,
that has different recommendations in it. Basicaliy
they are essentially the éame, but there are éhanéea.
And I am asking you which are to be:

considered the official recommendations‘from the
Federal Water Pollution Control Agehcy, the ones

in the book or the ones that Mrflschneider preseﬁtedﬁ
And 1f 1t is the_lattef,-have you taken action to

make such a statement for the record?
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MR. STEIN: Let me indicate this:

One, what yosu have from us~--and I would
like to raise tnis question with you and canvasas
the Conferees--what you have frém us is an investi-
gator's report, We are sitting here with you as
Conferees to try to work out a joilnt position if
we can on conclusions and recommendétions. we
have recommendatione not only from our investigating
team, as delivered by Mr. Schneider, we also have
had suggestions and recommendations from the four
States, all of them pertinent. And we have also
listened to testimony, as Mr. Mitchell has pointed
out, for six days.

I think in effect what the Conferees have
now 1s a blank sheet of paper where they can write
their own recommendations and conclusions and see
1f we can come to aﬁ-agréement on them. . None
of these reports or none of these 1ideas havé ahy
more status than'the,éthers or than those of any
of the peopie in the audience who have participated,
aé far as I am concerned,

The question that I would like to ask
you, Mr. Klassen, in view of the complexity of

this, do you think that we can come to these
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conclusions now or we may need some more time
to reconvene?

MR. KLASSEN: No. This is my reason,

go back to my Board to consider these, Iwant to
lknow which--they are going to ask which are the

FPederal recommendations, I wi;l anawer_the other

As I interpret your answer; we have
two sets of Federal récommendationa, these from
the Federal Water Pollution Control Agency and
these from Mr. Schneider. | |
| MR; STEIN: ‘No, ﬁo, no. There are none
frﬁm the PFederal Water Pollution Control Administrati
Yoﬁlhave ooncluaions'and recommendations, at the |
most,nfrom our investigating team;
Mr, Postbn.
MR. POSTON: I think what was done here,
Clarence, was‘the report was deveiopéd.and iﬁstead'
of presenting the whole report to us it was briefed
down. We included statements by Dr. Bartgch,
Dr. Baumgartner and Dr. Weilnberger to clarify,
and this report was sent out prepared prior to

this Conference to glve technical iﬁformation
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as we saw 1t on this basin ahead of time, The

fact that there have been some changes in the

'recommendations I think was done by lir. Schnelder
in order to make them clear,

MR. XKLASSEN: I think Mr. Schneider's
statement has improved on the report, Really.
This is why I am wondering. I guess I won't get
the answer,

MR, SCHNEIDER: I think the only--

MR. KLASSEN: I will read both of theu,
then, and--

‘MR, STEIN: Let's see if we can get this
clarified.

I do think that a good many of the criti-
cisms of the conclusions and recommendations in
the report, and they were well taken, largely
related to lack of clarity, semantics, and so forth.
I think we had a notion of what was meant, but I
do agree with the Conferees that 1f we are going
to come up with a meaningful program we have to
have tightly-knit coanclusions and recommendations.

I also do think that when this report
was put out, the Conferees alone, and this may

include us and others, may have had the same notlion
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and may have formally or informally conveyed
their feelings to Mr. Schneider, and he did, as
you pointed out, come up with a clarification.

We recognize two things. We do have a
substantial job of redrafting to do in the kind
of stuff that will be meaningful, and I think the
bulk of the comments were directed to that, We
also have some very hard substantive problems to
meet.

Now, I am asking--I willl again start my
question--Mr. Klassen, do you think we §an nmeet
this today or you will need some time to consider
it?

MR. KLASSEN: Definitely not here today.
I think that anything as lmportant as a program

such as thls, we had better make awfully sure

‘that what we come up with and all agree to or

disagree to 18 something of which we have complete
know;edge. I believe that the Conferees--I am just
speaking for nmyself--need some time to dizest
particularly this last statement and some of these
other things before we can properly evaluate and
make a decision on what your redraft 13 going to

do. I want to see your redraft of these
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recommendations again befpre I will comment on it.
Obviously you are not going to do that today.
let me express'one final hope and that

is with reference to Re:ommendation 27, that I

reconvene at least annually. I hope when we

(Laughter. ) |

MR. STEIN: I am with you. You know, I
hope your-schedule will permit you fo stay for thé
full sesaioh of the progfeaa maeting, |

(Laughter.)‘ |

DR. BORUFF: Mr. Chairman.

MR, KLASSEN: If I know where it 18
golng to meet, I will be there.

(Laughter. ) |

MR. KLASSEN: I am not accustomed to
meefing on buses, frankly.

And I might aa_.y, since you r'aiae_d. the |
point, that only.one Conf'eree was there theAnext
day, and 1 doﬁ't see how you could get a consensus
of the Conferees, because the éhly Confgree there

was the PFederal Conferee. Mr. Egan, Mr. Poole
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and myself were not at the second day meeting,

| MR. STEIN: Mr. Egan communicated with
us. We weré in thoago. You know, Chicago is a
big city and I am_la big city boy and I know how

to uae the telephone and so ddea.Mr. Egan. I

never thought a bus was too bad and I always.

thought U. S. Steel was still United States

- territory and we could do business there,

MR. KLASSEN: . This 1s true. But this vote
wag not taken at a regular seéaion.

ME. STEIN: No vote was taken, sir.

bR. BORUFF: Mr. Chairmah.

MR. STEIN: Yes.

DR. BORUFF: May I get the train on

.another track?

As a member of the Illinois State
Sanitary water‘Board, speaking as only one member,
I would prefer that Mr. Klassen take these
recbmmendations, nof only of the Federal Conferee
but the other Conferees, back to the Board and have
time to discuss them, then Mr. Klassen to come
back to a meetiﬁg of the Conférees for your final
deliberation.

MR. STEIN:  May we call on Indiana?
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Mr. Poole?
MR. POOLE: Well, we certainly endorse
Dr. Boruff's suggestion. That 18, I haven't had
a chance to digest the recommendations that have
been made by the various Staﬁes. I work for a
Board, and_while I have one Board member here, I
would likg to do the same thing Dr. Boruff suggests.
MR. STEIN: Michigan, Mr: Vogt?
MR. VOGT: I firmly bellevé that ahy

final conclusions should be deferred &t this

time. I am also a member of a Commission and our

next Commission meeting 1s on February 21 and 22,
And I think it would be very important for me and
for Mr. Oeming, who was the Michigan Conferee for
the first_four days, to discuss these points with
our Commission, betausé whatever Michiéan agrees
to as a Confgree, it is extremely ilmportant that
puf statutes and our Commission policy will be
able to implement the declision.

MR. STEIN: Mr. Holmer?

MR. HOLMER: AaAan evidence of Wisconsin's
desire to move this forward, I will meet with my
Board on Friday, but that was set sometime ago.

But certainly, reporting to a Board, we will want
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to discuss these matters with them and we will
be glad‘to reconvene at your convenience. -

MR. STEIN: Mr. Posfon?'

MR. POSTON: Mr, Chairman, it appears
that I abould concedelhere,'because everybody--
and I am very anxlious to be codperative and I will
do this--concede that we should walt until others
have hé§ full oppértunity to review all of these
recommendations and to discuss them with ﬁheir
Boards., We stand ready and willing to provide

any other information that they may want or

- definition of recommendations we have made, I

think that there have been a great number of things
that have been conceded here as fact and I think
there 18 a lot of agreement amongst the Conferees
de to what our problem is and how to comerto

these solutions.

MR. STEIN: Thank you,

Mr. Poston, you have been assdciating
with Mr. Klassen and myself too long. . You can_nd
longer concede except by using a few thouaand
well chosen words,

(Laughter.)

In view of the State commitments and
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the commitments of the Pederal Government, I

would like to suggest a date certain for getting
back. I know you are going to have theée 5oard
meetings. I don't want.to make this too soon
because I think we have to make haste slowly

here, As I‘pointed out, we.had better get a
program that 1is géing to work and that we can agree
on and not start off with a program that isn't

really thought through.and we are not in concert

with. I think the States and the Pederal Govern-

‘ment are relatively close together. This 18 very

complicated.andlwe need to come_héie to do 1it.
I am goinglto suggeat March 7th in

Chicggo. |

. KLASSEN: What day is that?

. STEIN: That i8 a Thursday;

. KLASSEN: That will be O. K. with me,

5 5 5 §

. STEIN: 1Is that clear?
 Now, we will announce the date and‘place
later. That March Tth meeting will be an

executive session. That does not mean, gentlemen,

 that this will be a closed session. Executive

session to us means that only the Conferees will

talk and discuss and we will try to hammer out.
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‘Mre. Erickson and one on behalf of the John Muir

" Tom Helmbrecht, Homemaker. I would, of course,
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Conclusions and Recommendations. The press
&nd others are invited to be in, Ve probgbly will
be facing each other at a table and you may not
have the audience abeommodaﬁions there, but we
do our business in public. 4You are_entitled to
know'what we do; You are entitled and everyone is,
to know who 18 making which move, because I think
that 1s the only way we can get ﬁollhtion
cleaned up.

One more thing. We have a statement for
the record preaentedvby Mrs. Robert G. Erickson

of Racine, Wisconsin, who just couldn't arrive today,

of the people from Wisconsin as 1f read,

WISCONSIN PRESENTATION (CONTINUED. )

MR, HOLMER: There are three statements,

Mr. Chairman, one a personal statement by
Chapter of the Sierra Club, and one by Mrs, .

want those included.
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MR. STEIN: They will .all appear without
obJjection as if read.

(Which said statements are as follows:)

PERSONAL STATEMENT-FOR THE CONFERENCE ON LAKE MICHIGA?

POLLUTION FEBRUARY 7, 1968

Presented by Mrs. Robert G. Erickson

Closer to home I should like to comment
on Green Béy pollution:

Governor Knowles merely called a Conference
on this problem last yeaf.

The outstanding statement of this meeting
referred to pollution from the Fox River:

"It 18 as thoﬁgh the untreated waters
from a city of a million people poured eferyday
fromvthe Fox River into Green Béy." This does
‘not refer so much to bilological pollution but to
chemical pollution and to almost complete lack of
oxygen. It 18 no Qonder that the end of Green Bay
approaches Lake Erie's problems.

In addition Green Bay is one of the

most heavily'polluted water areag in regard to

DDT.
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Let us begin now to attack these
problems; let us stop this out-pouring from the
Fox River; Let us have E&l our municipalities
clean up thelr sewage; Let ﬁs haQe all our industrie&
clean up thelr waste matter; Let us have industry
congider pollution control one of the expected and
normal costs of doing busingds; Let us aa consumera
be willing to pay this coat, let us stop now the
dumping into Green Bay of dredged sediments by the
Army Corps of Engineers; Let us don off all other
sourceg of pollutions; Let us stop the'uae of DDT
and related compounds; Let us finally bring back
Green Bay to what we can remember as children when
in Door C5unéy one could see the bottom in 30 feet
of sparkling blue water. -

| Will you help in this quest for ciean

water?

STATEMENT FOR THE CONFERENCE
ON LAKE MICHIGAN POLLUTION
FEBRUARY 7, 1968

Presented by Mrs. Robert G. Erickson, Racine, Wia.
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The John Muir Chapter of the Sierra Club
representing the State of Wisconsin urges immediate
control of Lake Michigan pollution. |

Next to the'dxygen in the air we breathe,
clean fresh water 1s man's mest vital resource.
97 percent of the earth's supply of.ﬁater 18 in
the. salty oceans aﬁill untapped for han's use,
Over 2 percent of the earth's watef'ia locked in
ice - permafrost, ice caps, and glaciers. This
léavea less than 1 percent of the earth's supply
ofywater available‘for man, This water 1s in the
form of lakes or streams or underground sources,

6ur Great Lakes system 18 the‘largest'
surface supply of fresh water in the world. The
quality of'th1s supply is of the utmost importance
to ali of us. |

TheAchapter deplores the fact that lake

Michigan has been used as a waste dumping ground.

' We urge the support of all local, State, and

National officials,:as well as all industries and
individual citizens to cooperate fully in clearing
up the Lake in the shortest possible time,

The chapter-urgég that a map of Lake

Michigan be published, detalling all known sources
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of pollution 8o that citizens and conservation
oiganizations_as well as governmental agenciles:
can bring these issues before the public.

Let us stbp pollution before it is

MRS. TOM HELMBRECHT
HOMEMAKER

MAYVILLE, WISCONSIN

Mrs. Tom Helmbrecht
- 704 short Street

Mayville, Wisconsin

53050

22 Januﬁry 1968

Mr. Stewart Lee Udall
Office of the Cecretary
U.S. Department of the Interior

Washington, D.C. 20240

Dear Mr. Udall:

By invitation of the Wisconsin Department
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of Natural Resources, I submit the following

_statement to the chairman of the January, 1968

Conference on Lake Michigan pollution, being
direotly affected as a State and Federal taxpayer,
resident of the State of Wisconsin:
That the job must be done is not an issue,
That it will de ekpensive i2 not an issue,
Two questions at issue appear to be:
What methods will be used, and who will bear the
expenge? |
| Recently, there has been a tendency, at
least in our atate, to shift much of the responsi-
bility for polluted waters to domeatic type sewage
by pointing an accusing finger at municipal sewage
tfeatment planﬁé; It should be recognized that
when aecondary municipal treatment plants are

polluting, often they are being loaded beyond

their capacity by industrial type wastes.

Taking statistics from the Wisconsin
Blue Book of 1966 and from recent studles by the

State Department of Natural Resources, the prresent

"total waste effluent from four of Wisconsin's

leading paper mills 1s heavier in BOD than the

waste produced by 1/6th of the State's popuiation.
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- There were 188 paper miils; of various sizes, 1n

the Sfate ten years ago. The past ten yearé are
known to have been record years for 1nduétria1
growth here.

Now consider the waste from food and
milk prbceas;ng plants which isAprohibitively
high in BOD, according to State teating. Studies
have shown that the Purity Cheese Company alone
produces alwaste'equivalent in strength to five
times the population of Mayville, the city in
which 1t 18 located. Theré were 2,067 food and
milk processing plants in the State of Wisconsin
Ateh years ago.

These are atatiaticé from the two types
considered to be Wisconsin's leading industries.
Ten years ago, there were 19 types of classified
industries in Wisconsin, totalling 7,793 establish-
ments. Some, of courae; produce no more than
domesticvtype waate,'but such industries as thoae
nmentioned above, as well as the tanneries, chem-
ical and power industries, must be considered
highly responsible for the polluted condition of
our waters.

i

It would therefore seem unfair to point
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the finger at the residentlal pollutef for
fin&nciﬁl purposes., He should, of course, bear

his share of the expense. Perhaps, since the
industries employ him and add to the State and
National economy, he might even be aéked to share
some portion of industry's financial responsibility.
But if industry is to be subsidized; let the fact

be so stated. Note also that industry would be
hard put to function without the working man, the

group which pays most in taxes proportionate to

-the amount of his earnings. It would seem unfair

“should he be led to believe that he is personally

reapqnsible for the greater share of existing
pollution, |

I am not an expert in dynamics of pollu-
tion. Neither am I chémist, hiolggiat.nor trainéd
engineer. The "how" of pollution abatemsntAahould
be délegated to‘the'experta.

I am an expert taxpayer by rgason of
experience. In this capacity, I ask that the.
Statea.invblved with the problema of pollution 1@

Lake Michigan consider, as part of their strategy,

‘exerting tighter controls over industries which

utilize municipal sewage treatment plants for
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heavy industrial waste,

I request ihat industries contributing»_.
such waste to a municipal plant exercigse controls
necessary to prevent waéte beyong reasonable
standards from entering municipal systems, I.
sgggeat further that capital expenditure and

support of maintenance should be provided by

‘industries contributing a heavy waste load, in

proportion to the part of any municipal system

which 18 designed to treat their waste.

Respecttully, I submit,this gstatement,

and wish you success, .

‘Very trhly yours,
- (Signed) Jan Helmbrecht
Homeﬁaker
MR. STEIN: I think we have come a long
way. I ask you é;lﬂto keep the spotlighf on us. |
I will ask the States and the Citles to do their
homework so we can come back with méaninéful
Recommendﬁtions and Conclusions and hope to get
an actibn program which yet will save Lake Michigan.

‘With that, we stand recessed until
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~March Tth in Chicago at a place to be announced,"

probably -9:30 in the morning.
(whereupon, at 2:30 p.m., the
Conference was adjourned until March 7th, 1968,
(The following material was submitted

after the close of the Conference:)

ILLINOIS PRESENTATION (CONTINUED)

BALTIS BUILT HOMES, INC, - 10529 CERMAK RD.

562-2230 WESTCHESTER, ILL, 60153

March 1, 1968

Mr, Clarence W. Klassen

Illinois Conferee

Pour~State Lake Michigan Conference
Chicago, Illinois

'Dear Sir:.

My name is Walter S. Baltis., I am a
former Trustee of the Matropolitan Sanitary
District of Oreater Chicagoland; Chalrman of

ite Bngineering, Drainage and Stream Pollution

3246
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Committee until December 2, 1964.

Since 1964, I have charged in fé;mal
meetings of'the Sanitary District, thatnthey'
aré deliberately and willfﬁlly emptying extremely -
high and dangerous ievéls of pollution into the
Chicago River.

The extreme pollution is at the outfall
of the Racine Avenue Pumping Station; which is a
combined storm and sanitary pumping»station'with
a capacity of 12,000 C.F.S., handling the total
storm and_sewage load of a_3oésqu§ie-mile area
in Chicago, having a population of 700,000, in-
ciuding industry.

| The total'sewage load, by a policy set .

in 1957, provided tp#t at least 1 pump be in
operation contiﬁﬁously to pump raw sewage as it
developed to the Stickngy plant for treatment.
This policy waé‘strictlygadhgggd to until 1964,
Since that time, up to 20 billion gallons of raw
sewage yearly deliberately and willfully weré

dumped into the Chicago River by shutting off

.the pumps at Racine Avenue Pumping Station, there-l

by stopping the flow of sewage to the treatment

plant. In other words, the plant could have very
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-of the Chicago River, and adding to the extreme

the U. S. Corps of Engineers has to do the extra

Michigan to provide a passable navigation'channel,

.Further, any réversél of the Chicago Rivér and its

WALTER S. BALTIS

easily handled the treatment of the 20 billion
gallons of sewage fhat was deliberately and
willfully stored in the sewers and interceptors
then dumped into the Chicago River during the
slightest rainfall..

The 20 billion,galions of sewage yearly
is equivalent to the total daily sewage load of
a city of 228,000 population, including 1ndustry;
This means that over 20,000 tons yeariy_éf'unf
digested sewage that should have béén'processed
causes extreme pollution and creates an a&ditional

health hazard by depleting the reservoir capacity'.

pollution of Lake Michigan whenever the flow of
the Chicago River must be reversed, due to heavy

rainfall in the Metropblitan Chicago area. Further,

dredging of the sludge for dumping into Lake

branches to Lake Michigan must be eliminated at
once, as the potential health hazard and well-
being of the people of the Metropolitan Chicago

area are in this instant in complete jeopardy
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whenever the flow of the Chicago River must be
reversed and thereby causing extreme pollution

of Lake Michigan.
(Signed) Walter S. Baltis

Walter S. Baltis
10529 W. Cermak Road
Westchester, Illinois 60153
Phone~--562-2230
WSB/ jn
DEFENDERS OF SOIL, WOODS, WATERS AND WILDLIFE
THE IZAAK WALTON LEAGUE OF AMERICA
INCORPORATED

BUILDING A BETTER OUTDOOR AMERICA

NATIONAL OFFICES C 1326 WAUKEGAN ROAD
GLENVIEW, ILLINOIS 60025 PHONE 312-724-3880
Washington Office Room 509, 719-13th Street, N.W.
Washington, D.C. 20005 Phone 202-347-5880

February 5, 1968

Honorary President ‘ast Honorary Presidents
Dr. Ira N. Gabrielson A. D. Sutherland
Dr. M. M. Hargraves
Arthur Godfrey
National President Seth Gordon
J. Justin Rogers John Charles Daly
. ' Laurance S. Rockefeller
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National Vice-Presidents

Thomas E. Dustin
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National Secretary’
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National 'freasurer
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Hollis Weber

Charles I. Wiles, Jr.
Richard S. Yater
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Executive Director
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Joseph W. Penfold

Wilderness Consultant

_Sigurd F. Olson
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- Secretary-Treasurer
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Dr. Preston Bradley
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Dr. William B. Holton
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Mr. Murray-Stein,lchief Enforcement Officer
Federal Water Pollution Control Administration

633 Indiana Avenue, N.W.
Washington, D. C. 20242

Dear Mr., Stein:

- Enclosed you will'find'copies of the
League's statemént which I was scheduled to
deliver on'Friday, February 2, at the Four-sfate
Conference on Lake Michigan Poilution in -Chicago.

Shortly before the. time I was to give

the statement, Mr. Clarence W. Klassen, Chief

Sanitary Enginéer, Iliinois Sanitary Water Board,
broke into a conversatibn I was conducting with

a representative of U. S. Sehator Gaylord Nelson
to saj: "Riaski, I will not allow you to make
thét.statement here today. It is not pertinent
to this conference".

I felt the statement was "very pertinent"
to the subJéct of the conference and this wasvre-
inforced a few moments later by remarks made by
William Clark, Attorney Genéral, State of Illinois,
in which he lamented thét aftér forty years of
frenetic effort on the part of the Illinois Sani-

tary Water Board, there was not a single stream
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in the State which could be labeled "safe for
swimming or w#ter skiing."

Had the shining deeds'of accompiishment
of the four State pollution abatemept agencies
represented beén of consequence worthy of con-
sideration, I am positive any words of contra-
diction on the part of the League would most
certainly have been greatly overshadowed in the
minds of those present at the conference. Un-
fortupately for the four agencies,_théy were.not

allowed to have this comparison made; hence they

'were denied the plaudits which they most certainly

feel they deservelil

As I have thérefore been denied my
right of free speech, I therefore requesf the
attached statement and this letter be entered
1nto the printed record so interested persons
and organizations which have a real and active
interest in clean water for America will at least
have an opportunity to read if.

Mr. Stgin, for the past forty-five years
there has been entirely too much "lip service® .
devoted to prattle about "clean watef" while

during the same period there has been far too
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little real effort devoted to this cause dy
many of the State agencies whose duties at
least implied their responsibility for action

in this field.

as possible, the 1ist of those folks and the
organizations they represented who registered

as being in attendance.

WARjcha .

encls.

CCs

" Clarence W, Klassen, Chief Sanitary Engineer,

- Freeman Holmer, Director, Wisconsin Department

~Joseph W. Penfold, Conservation Director, IWLA

WILLIAM A, RIASKI

I would apprdciate receiving, as soon

With best wishes, I am
Conservationally yours,
(Signed) William A, Riaski

William A. Riaski
Executive Director

Joe G. Moore, Jr., Commissioner, FWPCA |
Charles M. Rogersa, Chief Info. Officer, FWPCA

Il1lincois Sanitary Water Board ,

Blucher A, Poole, Technical Secy., Indiana
Stream Pollution Control Board

Loring F. Oeming, Exec. Secy.,, Michigan Hater
Resources Commission

of Resource Development

encl,
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THE 1ZAAK WALTON LEAGUE OF AMERICA
AT THE
FOUR STATE CONFERENCE ON
POLLUTION OF LAKE MICHIGAN

Bal Tabarin Room
. Sherman House

Chicago, Illinois
February 2,1968

Mr. Chafrman: 1 am William A, Riaski, Executive Director of The Izaask Walton
League of America, the National Headquarters of which is located in Glenview,
Illinois, The League is a 46 year old nation-wide organization of citizens
dedicated to the wise and proper use of America's natural resources.

1t may be of some interest to you to know that the League, at the behest of
President Hoover, in 1927 conducted the first nation-wide survey of water
pollution in the United States, Mr, Hoover at the time was Secretary of
Commerce and the Honorary President of the League, The League was then but
five years old but throughout its life it has had an active and intense in-
terest in water pollution abatement,

In 1927, there was no Federal agency specifically charged with abating water
pollution., The Illinois Sanitary Water Board came into existence shortly
thereafter due to the activities of the Illinois State Division of the League,
Various other State Divisions of the League were likewise active in this con-
nection and similar poilution abatement agencies resulted in many states. All
supposedly were created to abate water pollution but with a few exceptions, the
records of these State agencies were most notable for their mediocrity between
1927 and 1962, The period between 1962 and 1968 has yet to reveal much more
in the way of actual accomplishment though it has been noted some have finally
indicated considerable interest in the job they were supposed to have been
doing for, lo, these many years.

At the time this statement was being composed ten days ago, the proposed water
quality standards submitted by Illinois and Michigan to the Federal Water Pol-
lution Control Administration had not been approved by it, I am rather positive
this was not due to the fact the proposals submitted by these States were un-
realistically high!!! Each of these States borders on Lake Michigan and, in
addftion, some watershed in each drain into the Lake,-

On March 3, 1965, I attended an Illinois-Indiana Interstate Water Pollution
Conference at McCormick Place in Chicago. 1It, too, dealt with Lake Michigan.
Unfortunately, McCormick Place has since been destroyed by a disastrous fire,

1 have often wished as hot a fire could have been built under the Staste Water
Pollution sgencies represented here today, Had this been the case, I'm certain
it would have gotten them off their "fannies" and into action, and might have
resulted in enough solid progress in abating water pollution, so there would
have been little need for this particular conference,

The Federal Water Pollution Control Administration is a rather new organization
though amongst its ranks it does number quite a group of folks who have had
congiderable previous experience in the field of water pollutfon gbatement,

me0=r-e
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1 shall reserve my judgment as to the merits of the organization for a few more
years for I most certainly realize the lethargy which it has encountered at
the State level.

I do want to mention one particularly bright spot in the water pollution abate-
ment picture, It happens to be a local development but, insofar as actual ac-
complishment is concerned, I have yet to hear of anything in this country which
will begin to match it,. :

Mr. Vinton W, Bacon, the General Superintendent of the Metropolitan Sanitary
Digtrict of Greater Chicago, has motivated his organization into not only insti-
tuting a wide variety of pilot projects aimed to reduce pollution but some have
demonstrated real worth, His plans envisage applying these results on a broad
scale and some are in the construction stage already,

In addition, he has instituted court action against major polluters not only in
Illinois but in Indiana as well,

The water quality standards established under Mr. Bacon's direction in Cook
County far exceed those established by the Illinois Sanitary Water Board.
Furthermore, he has taken forceful steps to implement the Sanitary District's
standards.

The Izaak Walton League of America does not intend to let Mr. Bacon's excellent
work go unrecognized, The League is presenting to him its highest award for
his resolute action in not only clearly and loudly warning of the great dangers
inherent in water pollution but, far more importantly, doing something con-
structive to abate water pollution, '

During this conference this room has been filled with folks who, because of
their proféssional training, skills and experience, are well prepared to take
effective action to reduce water pollution,

For the forty-six years of the League's existence, this has often been true at
other meetings in regard to water pollution,

In the past, the ingredient which has been sadly lacking was the necessary
motivation to put these trained people in a position where their abilities and
skills could be effectively applied in a manner which would produce the needed
results, '

Everywhere the citizens of the United States are now demanding action in
abating water pollution. The Izaak Walton League of America has been most
gratified to note the steadily increasing number of individuals and organiza-
tions which have cooperated with it in working for Clean Water, I am certain
this has proven to be both time consuming and costly for them just as it has
for the League, The only reward most of them will receive will be their own
self satisfaction 1if they are successful in their mission.

However, each and everyone of them certainly deserves the League's commenda-
tion for their high minded and spirited interest in not only their own families
but in everyone in the United States regardless of race, creed or political
belief, Cleen Water is a universal benefit and it is likewise extremely im-
portant to the continued success and growth of this Nation,
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Frankly, the League 18 well pleased with the recommendations made to this -
conference by the Federal Water Pollution Control Administration, No doubt
1 could make some specific suggestions as to how some of its recommendations
might perhaps be strengthened and how some others could be added to its list,

Uncounted billions of words have been written and spoken about Clean Water
in the past 46 years. The needed ingredient is "action'" and not more words
regardless of how sincere they might be, Therefore, I shall not try to add
to your recommendations further details for,. in essence, the League will
measure not just the intent of the words of which the recommendations are
constructed, but rather the goals which are achieved.

The 1zaask Walton League of America is of the opinion it is high time firm and
positive steps are taken to produce Clean Water for America.

Many'times you have told us you know how to do {t!!! Alright, let's get the
job done and not waste more time talking about the best way to do it,

The 1zaak Walton League of America 1s honored to have been able to present its
views and it calls upon each and every one of you to take immediate steps to
produce Clean Water for America.

William A, Riaski

Executive Director

The Izaak Walton League of America
1326 Waukegan Road '
-Glenview, 1llinois 60025

4535-M/68
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C. W. KLASSEN.

STATE OF ILLINOIS
SANITARY WATER BOARD

SPRINGFIELD

THE BOARD

FRANKLIN D. YODER, M.D.,M.P.H., _
Chairman, Director of Public Health

William T. Lodge Technical Secretary
Director of Conservation . Clarence W. Klassen

Chief Sanitary Engineer
Robert M. Schneider - Department of Public Health

Director of Agriculture -
' Address Letters to:

Francis S. Lorenz : State Sanitary Water'Boérd
Director of Public Works Springfield, Illinois
& Buildings 62706

A. L. Sargent,'Municipalities
C. s. Boruff, Industries
February 9, 1968

LAKE MICHIGAN - Four State Conference
January 31, 1968 - Chicago

Mr. William A. Riaskil

Executive Director

The Izaak Walton League of America
National Office

1326 Waukegan Road S
Glenview, Illinois 60025

Dear Mr. Riaski:

I received a'copy of your February 5
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extremely unfortunate that such avfine organi-

3. W, KLASSEN"

letter to Mr. Stein relative to the League's
statement which you prépared for the Four State
Conference on Lake Michigan pollution meeting
in Chicago, when I returned to sSpringfield on
February 8th following the confefence.

| I want to.be on record conéerning this
letter énd‘your statement. Three of the prepared
statements were not pertinent to.the subject
before this conference, namely LakeAMichigan,
and therefore I aid indicate to you that because
df this f#ct I could not sponsor this statement

on Illinois time. I personally feel it is

zation éa the Izaak Walton League of America

did not prepare a.productive statement which
could_be & positive instrument to;accelerate

the cleanup of Lake Michigan. To sﬁbstantiate

this feeling,'lvwould like to suggest that the
League prepare such a statement and I will submit-_
it to the Chairman and reéuest that 1t be included
in the record. I feel that the Tzaak Walton
League should be on record in the conference. I
am referring to the National Izaak Walton League,

inasmuch as for all of the four States, including
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'Illinois, the particular State division did

presént excellent statements.
May I also suggest that if you desire

to include any c¢riticism of the Sanitary Water

Board please feel perfectly free to do so. I

want to emphasize this point becauée of the
information'apparently that you had given Senator
Nelson that your statement was excluded by me

because it was critical of the Illinois Board.

" This 1s positively not the case.

I anm hopeful however that all of the
statements critical or otherwise will be bésed
on correct facts. In this connection, I would
like to call your attention to two items in your
original prepared statement that are not in this
category. |

The first of these examﬁles is the
second sentence in the third paragraph on page 1,
"The Illinois Sanitary Water Board came into
existence shortly thereafter @ue to the activities
of the Illinois State Division of the/League."
This is not a correct stdtement.‘ The original
Sanitary‘Water Board law enacted in 192G was

prepared by my predecessor, the late Harry F.
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Fergeson with the assistance of the late Anna W.

I am intimately acquainted with all of the details

proof of activity in sponsoring this legislation.

chairman of the League had this framed as further

C W.. KLASSEN.-"

Ickeé, who was then a member of the Legislature
and who introduced and sponsored this legislation.

I was Mr. Fergeson's assistant at that time and

of this legislation. The present Sanitary Water
Board law under which we operate was enacted in
1951 dnd this was the result of a lggislative
commission and ias not'the result of any activity
of the Izaak Waiton League. At the signing of
this piece of legislation, Goverﬁor Stevenson
invited any perspﬁs interested in this legislation
to be present. This was and still is a policy

of the Governor. The then chairman of the State
Division of the League was invited, was present,
was in the picture paken during the signing and -

this has often been interpreted by the League as

I was present at the signing. Then like now the
Governor in signing used many different pens and
passgd these out as souvenirs to all of those

present. I believe I am correct that the then

proof that this was the pen that signed the Sanitary
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" League. I also hdd one of'thege pens.

-~ steps to 1mplément the Sanitary District's stan-

-dards,"

~to enforce the water quality standards established

C.: W.. KLASSEN.

Water Board law and was in possession of the

_Another incorrect statement is the
fifth paragraph on page two which reads, "The
water gquality standards establisbed undef Mr.
Bacon's direction in Cook County far exceed
those'estaﬁlished by the Illinois Sanitary

Water Board. Furthermore, he has taken forceful

I am assuming that you are_implying
sﬁandards in Cook County estéblished by the
Metropolitan Sanitary District. Thig is not
correct. The Metropolitan Sanitary District‘
has not estéblished any:water éﬁality standards
even though they were required by a recent Act
ot‘the Legislaturé to do so. The.Sanitary bistrict

trustees have by official resolution taken action

by the Sanitary Water Board. This actién was takén
sevgral months ago and since that time the Illinois
Sanitary Water Board standards applying to Chicago
Metropolitan Sanitary District haﬁe been apéroved

by Secretary Udall. I am sure you are aware
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" C..W. KLASSEN"
that all of Cook County is not under the juris-
diction of the Meﬁropolitan Sanitary District.
In that portion of Cook County namely, in the
Chicago Heights-lLansing area that is not under

the Jjurisdiction of the Chicago Sanitary District,

- &all municipal sewage 1is receiving compléte treat-

ment and disinfection and a number of the plants
already have tertiary treatment. The industries
that are got already complying with the new cri-
teria aie under order by the Sanitary Water_Board
to accomplish this by December 1968. Therefore,
your statement that the water qualit&,standards

established in Cook County far exceed those es-

- tablished by the Illinois Sanitary Water Board is

nét a correct statement for reasons given above.

I aga;n want to urge you to prepare a
statement on behalf of the Nationél Izaak Walton
League that pertains to the éleanup of Lake
Michigan so that this can beAincluded ihto the
record of this conference. A copy of_this letter
is also being sent to Senator Nelson because of
his statement made on the Senate flopr, February
5th, which indicated ﬁhat a sﬁatemént by the

Izaak Walton League had not been permitted to
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be included in the record because u. 1ts

criticism of the State Water Pollution
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Control agency.

Sincerely,
(Signed) C. W. Klassen

C. W. Klassen

Technical Secretary

CSK:mh

cc - Murray Stein

Senator Nelson
Joe Chantigney
Joe G. Moore, Jr., Commissioner, FWPCA

Charles M. Rogers, Chief Info. Officer,
FWPCA '

Blucher A. Poole, Tech. Secy., Indiana’
Stream Pollution Control Board

Loring F. Oeming, Exec. Secy., Michigan
Water Resources Commission '

Freeman Holmer, Director, Wisconsin
Department of Resource Development

Joseph W. Penfold, Conservation Director
IWLA .

SWB Chicago
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