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‘FOREMORD
country'a development over the past 50 years has been warked by tremendcus progress in
wany Fiolin. Ik sa mede possible grest gaing in the hedlth, confort, and well-belng of the
people. But it has not been without cost. Part of the cost has been the danage to the Nation's
e ‘the streans ittes

end industrics. ALL vater uses have been affected—public vater supplies, recrestion, agri-
culture, industry, fish and aguatic life.

racting the Tedora Vater Poliution Control ot In 9V, the Congross deslared that
“yator pollution has Locome a mALter of grave coneern an Amny areas s Genaging effects on

national welfere. Abatement must be undertaken in order to control i

e Public Health Service, s part of its responsibilities under this Act, is required to

prepare or adopt, 1n cooperation vith other Rederal sgenciss, Stats and interatete vater pollu-
tlon control agencios, minicipalities and dndustries, comprehensive programs for tho dbatemcnt
of pollution

e xeport, detcrdbes the omrahanive uaer pollution control progran for the lake
Supericr Drainage Darin prepared in cooperation vith the Michigun Water hesources Comiosicn,
the Mimesota State Departnent of Newlth and the Wisconsin Comittes on Uater Follution. fhe
Jromean glvos Pl conaideration to the several plesert uses and o the remonably ntictpated
Tuture uses of the watera of aain. X5 has beon deoigned to provide.an equtiabie b
12 the petintion contre equiranents for verious peivae s pUELLE Broupe Comseracn,

T an pleased, therefore, in my capacity as Surgeon General of the Public Health Service, to
adopt this progean 13 & Comprenensive brogren Which Tully neets the requiremente. of the Tederal
Water Pollution Control Act.

1o progren o based on benstictal yater nses and related contitions that prevailet o
J.nuu-y 1, 1954. Comprehensive progeams for pollution control mist necessarily be 1o,
sltow tor grow developmort, ond Shanting comtisione. ey signitioan

irecting vator ety such o eren Tiow, vator une, iniusteinl Sevelopment, topuastions
Gio., may requize SRanGEs in the BoLiution control progam.

ouely the mere adoption of this program vill not, in itself, reduce pollution or im
prove the usefulness of the waters in this busin. Tt dces provide %o the eitizens of the area
and to the city officials and industrial leaders, farmers, fishermen, conserval
gibers n objective plan bused on gcod enginceriie practids an reflecting sound cconomics. Tt
46 @ plan which the public can eupport, mush support, if progress is o be made in the
abatement of pollution.

rtain additional consideraticns beyond the mere ucceptance of a plen are essentil to 1te
euccensrul exsoution, The uittsens of the eress affected mist ase thet sufficient revources

are provided to the State water pollution control agencies concerned to cnable them to make the

tochnical. investigations to aid those responsible for consbructing pollution cbatement orks.

We mist recognize, too, that in order to be fully effoctive, the plens and programs of one
State mist bo geared closely to thoto of udjotning Stotes, since Gtate boundarsas axe no burrier

to pollution traveling in interstate otre: bove all, no program of this nature can progress
bayond e vaport stags 4 1ta meaning wd purposs are not made alae and underatandadl to the
cktizens of the e Cinal analyais, they are the ones who W1l pay, divectly or indi-

In the
m for the pollution abatemnt vorks. het ne meeded.
o my hope that this progren for the Lake Superior Drainage Baain vill be cerriad
hout b comTvion oo that. . aveq. pay ondey. L1 the seneEita_shut sioan ater sun provide,
1o baulth e rocrestional opporeunitios Jor ihe people. ana-in sound ghordh OF rduetry”

&M&W

onacd . Echaste
Surgeon Gene:
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TNTRODUCTTON

fTodere eter Tollutton Cortral oty Fibic Lav 05, passed by the 0t Congroas
Sune T, venatres he On eral of the Public leodth Service io cooperate vich Stner
Felaral nienedos, vith State. and. Interotate vater poLIuCion contros Aeertiors ans vith samsad-
valities and inddstrics 1n the pro lon of conprehensive programs for elini-
natiog or reaucing the pollution of interstote vaters and bributaries thercof, and inproving,
the sanitary condition of curface and underground woters.

Feport, prepared in oocperasion vith the vater pollution control agensies of ichigan,
orth o vater polluti su

developed atter o thorough conslderation of the existing ani potential uses of i
Liution entertng and. the reouling dasages;

the benerite viich nay rei pollution prcvcm.ich and abatenent; ond the prevention neas-
Ures moe In eFtch ea i3 st thoselwiten.ave”mesoed.
neles which cooperated in the preparation of this Teport include the Michigan Water
Minnesota Water Pollution Control Comission, and the Wisconsin Comnittec
made to the

ot vice
rerce; Dureay of Minos, Ploh ind ¥ildlife Service, and Geologieal
Comnission, for their reviey of the report

Ir pibiiohed reporte:

and for the inforration gleancd from






COMPRERENSIVE WATER POLLUTION CONTROL PROGRAM
for the
TAKE BUPERICR DRATNAGE BASIN

General and Econonte Developnent

‘The lake Superior Drainage Basin, as considered in this doounent, conslsts of the wnteranod

areas of the atreams and rivers draining into Lake Superior from the Onited States.

area of tho basin in appreximtely 16,660 square miles of wiieh b6 peroent Lo 1n Michign, 36

pereent in Mimeaota and the remaining 18 percent in Wisconsin. The principal ributary wvers
the 8. Louis, Montreal, Bad, Bois Brule, Carp and Ontonagon.

The basin hes e rough topography with the land rising steeply from an elevation of €00 foet
above soa Jeve) o6 the lako shore to altitides of cbout 1,200 feet near tho shore and 1,
1,900 feet farther inland to the northwest in Minnesote, The area along the southern shore in
Wiaconstn and Miehigmm sices tocs rptly, i o about the sane edht a0 tn Mimenote.  Hoot
of the streans heve stecp gradients ranging up to 25 feet per mile.

he streans of the bastn have rassonebly uniform flow vith lovest flows conursing 1o late
foll end early winter. e most significant characteristie of the sireass, fron o pollutionel
atandpoint, 1s the prolonged ice cover of ahout five months coch year whon there 5o 11ttls
opporuuILty b Teplenton deploted disso gon by reacration.

A modified merine climate cecurs near the lake shere end particularly in the peninsular
urenn vhile faxther Inian the o1imate 1 eontinental.  Nenohsy en emertares for the busin
a5 a whole range from 10° F. to 63° F. with extrenc tewperatures ranging from a low of -W70
to a high of 106° F. Mbout 60 percant of the nnund 30 inahes of precipitation falls gining ine
uzm pocson, and enofall. varked from 33 taches to 216 dnohen dn Gifferent parts of the bast.

eh vardes from 2 dnge-in som perts of the basin to 130 in othor arevs
a_hm etiocss. the e elivise cange prodused by che oo aLetines oy of ovimme soumi oy she

e basin's lakes, streans and sconic aress furnich grocllent hunting, fiohing wd vica-
bont racilities, the use of which provides considerable
fsheries operating in Lake Superior bring i several LS ton pouras of 10n sach Joar vith a-
718 mi114on pounds, valusd gt more than two miLiion doLiars, being caught. 1 1905,

he outetending iniustedes in the bastn uro the ining of tron ore and sopper and e beno-
Hcinuon of iron ore. Lumbering and paper remifoc aleo of considerable Lrport:
Loultural aebivity 16 very mibor lln‘dzuunn 10 o s comparatively extenstyo and oo
the tron sre phat 1o Prodiced, in the thwoe weodn Blato moves thzeugh the basin's ports o b
vay to the mills. Tho boi nmage moving Shrough he Gt. Hary-a River shounteq. 1o
over 120 mid1don tons 1n 1553, v thon ecn bedng the principal outgoing fuirfiverporty
Tinstone, and potroloum peodicts the prinoipms Luper

220 pepulation of he basin vas soproxtuately 416,000 uith 10 pergent of the paoplc
Liviog In Ramesota, 33 porecns 1n- Hiomigen and 19 sevcert’on Viseonmire. ovoe balt
bakin's pecple 13vo i the 15 cities With DopuiBAons of 5,000 o over, i owe-thisd of e
bustn's population 1a conentrated in the DulutheGuperior acee.

Wator Use and Water Quality Objective

vaters aro uaod for minkedpul, donentie and dndustrinl supslien; fish and vt
14t Dropagebions recrestion; vater pover; pav dgation; and disposal of w

Approstaatedy 105,000 pcople Uy percent o the bastn's populaion, ave served by mnisipel
vater mpplies vaing Gurfaca vater oa e, wnber of households, resorts, carps and
Ghhera 8150 depend pon ourfase water 1or u‘m Gomesthe ouppny« oot of thu a7 mhielptes
hat use surfase vater gob shedr sumply ron Lake Guperior, althouh ciee Lakeo
o rivors aro w150 ured us sources o quidity of Finished water for ranicipel

nasdoraste degrocs ipon the QuL1ty of v sev uater wecn. Ty gui of the
Vaor wiod Tox Tndiviieel private’dchestie suppLieh S0, tn gemorats e giadivy Sound 2t e
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Geldon rhccive treatier uiei Therefore, source witer quality
e Fotons sonssaceen v, deermirint e Trenwnt moquironnts &
belTution soucen wpsrean from uch supphiea. | In Qe the sultblidy of vater sourves
for manicipal and dorestic sate Lealth and vater poliution control off:
feslth Biliotin i of heconponied Waber Suijiation Prucsics,

souee, aw sueh surisos
objec

ot

ik sopplses vary, nd 1o specitic

o wonsdaren nkpmmy in light of the upeeific
are the organic wid blolos
Fiieo of vorroslon, encrustation

The
it gttty soguise
adopted as cach case
bry nder coneideration. O general consert, horever,

‘oxle. and taute. and Glos-produeing sHbslances, and propes
o $140a ommation

lakes receive heavy recreationn neluding sports Mulidng, mviming,
Tiovs o momorous secrentton Levetopronts, selming ureus
ud Gate parks in um b vier couptag, wuiming, booting, aid o tional facllities
able. Quality objectives for the mm gicel qislity of botiry ploees reoon-
mm i the doine Seneboe . Bathnt pLecos (3o Americon Public Honlth Asso-
o w2 ouberenct O Siote Gunitary Bwlooees, L vores 1 u ropors. onitled Mocomended
St

Fractien for Desitn, Bauipacort, anl Operation o s i ttor Fustic sain:Flaees,
1), Logether with siotiany Aurveyay s conparaie “stato crlteria re wmployed dn e
Lhou

on of the buolnts pollutiéa control prograns as relaled Lo bathi
ety abectiyes Ton ynber aged Tor mon-ciAreln. reoreation to tot b
Eectoragiens. rloerion, the sase. tnsic fordentals aro used by the States in tiols progean
concorning those uses.

of the vuters uhich slso sorve os

o conmorcis. Sling o very doy
wtertoul: refuges 1o vel o5 general vildlite mmmm e goneral erileria advocated by the
e e sk o100 fe Service snkiing for  balonecd aquitie bEak an Liak i cnnLanLrn
tions of pollutional substances are uged by Sabhorisien. i thio haain Tor Pising vater

enle B, fovoronle siver gratients, i the lopogemy of the merunidn Lk ke o

strems of tile Ualn very conducive to the devolopm: and tho Iydro

fecteic projects looted vithin the basiu, Mavi o 25 sonfirnd o’ the vatoms of Lako

Saperior.~the vatertay over Vhich nest of U Hision's tron or o mvad to it o basin's
e iiob somme. i Hioms. owtlots ot he wasten of 1t communiticn tad Indusbrics.

Sources amd Effoct of Pollution

e 80 sovered communitics awd 196 sepurate ndustrial waste oublets in the builn
Ol inehanes 0. vaterourae & potacion Tood chat has a Gowbined popalation sautvidont
£ nove than

Btanty poroont of e busin's population ronte

syotane, and over 312,000 or Uon we served b y the municipal o
Leated novige. it & popdintion squivalent of Giyood, Wil tho ot 18 conmrition e

ifchnsging. an ndetorminod mount of tredted A untreAtod scvas o the busin'y vators

tho commntidon thut o evaran
wities we dlschory

Intuateda axpanio vastos vith 8 coibinad population cqutyilent of aout, o bedn
Uischurted through separsto outlats by 13 tndatrien, Hiree of wich souount tox 585,500 of this
ot Tnorganie vastes axe belng diocharged by I77 ndustrics, wot of wideh ure wiwn o
ore onotieiation planta.

e 29 munieipalitics which do not provide treatment for tholx wastos have  msvored popu-
Latton of 117,320y hieh 1o approximaely 10 percent of the totad sovorod poplution I the

Eloven of the 51 existlu mnicipal cewage treacnent pla nilidorad to hove in-
aloquate orpeetty Lo lundlo Hedr prosent loul widh ot hout 116,000, whiie scven pLants
‘. being operated satisfactorily. Nnotysthreo of the industrics provide nome doprce of

rentacnt. foy thets vaates, but nine of these do not have adoquate capacily to hawtic tho
preaent wagte load.



Pollution hay dareged vater uses In ceriadn areas of the basin, and most of this aanage has
it of depleted dissolved oxyuon or hig) coliforn bacterinl courts in  the

In-tho miring area or the bastns the dominn b au

by the oxidstion of the iron in'the nine Vastes o Qeposition of mire vacte sobids on Lteemn

Leds, although the underground vater gource of Tromicod, Mickigan, e dasegod by i vastes

which im:renued ho havinans ant ehioride. comtent ot uht aters Hiomn oL,y e water

s have been most comronly danaged by pollubion as depleted mcu, i bocteriad somte;

exceoive Gurbiditios nd sg1ise sepoctthon i attect e s

eral, Instoncos o fich kills wd of olors 4 Fleh ot 4n the FLlnei River lave beon

roportad. High ooLiforn bhceriat oo ne 0,000 per 100 cubic centineters have bec
gbtained in the Hontreal Fiver s have. voen aburtontag. sordhe munieipal vastes being Mﬁelmr;ed
into this river. The State of Michigun placed the portion of this river beginning at Iromi

1 extending 15 niteo beloy tht civy o the 1950 ot of vaters viaen voes %5 I e
tdon, owiming, and allied purposes.

Untreatod munielpal vastes hove cawsed cerious pollution in severnl localized are:

the vators vere Listed as unsafe recreutional vaters Ly Michigo in 1910 asd 1969, “ase vatexs

vore Take, Suportor won the larguetie frontage ok slong e loughon-faseock rront-

age, non Rive Newbersy to 40 miles be dow that city, n River

bhz‘cumx cu:omm, Vicmigen. " Consamimton 50 e i oo T inbrcated sormge. feam 11 uise,
higan, 1o reported to have curtoiled its uge.

1 of e

focorting o tle 1910 jotn Report of  the Minssots State

i ‘the Wisconsin
or

Committee on Water Pollution: "In the o0 Tond du Lac (. Lowis River), the efeets

$he poliution ron wpstrean and of that mmum.-n Ty DLl and Soporsor s doen iacnt o
the ice coverage period sriater, e of the lorge surlace area exposed for rener-

stton and bacmioe of tho mmm. Factor, e o hows some drgrovernnt in Lo Do trangl

Ehe bay area in the cpon-vater soagon.  foverer hobien samen poe:  presnce of sluite

deponits, and mietastoet enmminmions. e o petsanton. hagiont ot o vay area.”

report also states: "The réoreationst use of the viver from Cloguet davnstroan 10
dotintery enpinion Iy exiabing conditions. A public health fessrd caiots 2 o WL of boe-
torlal contawination from untrented domentlc ‘T Himeuote. Dopartint, of Conservation
how pointed out that thid seotion of the river 10 s imanited Ton fiah or figh eulbares  Athouh
©hat Departuent did not invesbigate the harbor aros, the Loy oxypen conditions found wider dce
Goverage aod the olulge depostts, obuerved oula niierts thet s section sise e ot Sevormile
for fiahing or fich p

Progress in Pollution Abaterent

The water pollution control agow-ies of th Slates are ctively working on the mliution
Drcbien nnd oo using extobing aithorliy. 1  fulicious und efivotive ramer. ey vork cooper-
AEivoly Vit mSCipRIALIes ol dniestriee L S6Lving pottation provicms s “entoraing exlsting
pinfutas.  Mhedr pellution control pronrate ad the ocoporation of mnicipaldtiey vih Uase
progeans have resulted in s ‘trentment beii; provided by 51 ol Hhe basin's 80 severed con-
aunities, The u]nnnn aorved by the exioting evage troatect: plants consisto of 60 percent
U i bagin's Total sovered population:  Mnety-thrc of the 130 Inhirtsun. tht have. parae
outlots Ko the Tasin'o dtreans have Taeilttien providing rome dac trontaent of their vastes.

e vuter pollution control lavs of tio Gtatas i this isin e ulequite %0 wate extating
poltution and to ‘now or inoreaied sources of pol iotdon, o e sctivition
Tro dtrected tovana. inin ond.. g shate yaben Poliutdon sontrol eitori fave boen quite ouc-
Gonoful, but in order Tor bhe Sate aguncies to. contime hotr arantive nd otive predran,
they mibt bo Nurnished vith adoquase sepeoptiactons o stirast and oLl suf ieions qualiried
pergonnel to carry on their activitics.

Pollution abaterent end control 1s continuing to advance o thtn bastn, and ot e present
ine, ofx muniolpalitics o1d six dntuetrtos are astlvely waking plans for the vaste trentment
morte that they need; oeven minictyalition wd one ndustey have plans for she nacded -
Svvomente.spprevod. s ea r_construction; while three othor mnleipnlities and five

Edustrios have their noeded drprovenent wiias construetion.



Pollution Prevention Measures Required
Llent vork has Leen done on the control of pollution within resert years, but to ad-

quately sontrol or prevent sL1 danaging pollution there ic sEILL s er of projeoto that
‘Analysie of the available data vhich show streem charscteristics, the
e watercourses, present vater qual: e streans. E
4ating veler uses in relation to generally accepted vater quolity objectives has enabled the
deternination of ot requirenents for the maor sources of pollution in this basin.
drenents conalst of 17 new sevage treatment plants, one of which is needed to replace
an extsting plant. The other 16 new plants arc needed for o ot are now discharging
untrented sevage fron o total contributing population of 914,000 pecple. Enlargements or
ons tne exis Lreatment plents now serving 111,000 people. At L

s cded ol
Sumieipalities, no condlustons 68 b6 the cxtent of treatment needed have been re

It 45 estimated that thie construction of ell of the busin's needed munioipal sovage treat-
zent. aciieiies inioh are definitedy koom Go be recded vidl cost erproxinecely |y
This cost, cotisate docs not inelude. sueh 1tass 88 sewers, interaeptors, TiHL-of-¥RY, G-
Vhioh 1L vary ¥ith each project and vith Tooal canditions.

here axe 11 ney dndustrial waste treatnont orks necled ot {ndustrles that do not vor have
treatment. Tacilities, and one existing plant needs to be sbandoned and the vaste dischare
ihe municipel sever i adsquate treatoent 1 to be shtaned. 1o adnton, 1o exteting Trdutrial

i pl: mire enlargenent or additions in order to reduce Lo an neceptabl:

e ndumrieh Toliutson load they oy discharge i streans of i basin. Nany of these needed
factlities will be smell, but others vill, no doubt, lnvolve considerable construction and cxpens
A€ 95 industries no conclusions &5 Lo the extent of treatment needed has been reeched. HNo satis
fostory eatinate of the cost of the industrial vaste trenieent foctittien to possible since the
nature of the vastes and poseible in-plent improverents vill vary widely, even within idenbical
Trausteial groupe.

e determination of the Lotal poliution loud from Al mindetpultties nd industries veula
requtre seourlng adaitional detailed date, which 1o ot uarranted sluce the data nov bvadlable
e etriciont Ton the sontioetion of s comprehensiva propran and the elinination of nany of
‘the pollutione) problems that now ext

Mater Pollution Control Progran

he needed corrective measures discussed herein and 1isted below are bused upon stulies
ma tmvestiqations male ty e responeible vter poliution contrel seenotes tn the Statos cor-
 the pollutdon shatenent program nov being ourried out by to agenote.
'n.= poll.\ltion mvmm oot controd s recomentcd ure. iniended o Testorc, BroBeTYC,
vater uees Ineluding those now oxisting and those Vhich may matord-
ire i the” Lunediase Toreresable. Pature, Theod rensdlal meanures were arrivod ut only urtar
& thorough consideration of ell ¥ater uses n the basin and ave considered to be reasousble and
adequate.

e corneotive measunes Mated beloy are flexitle and are nbended o retloct e needn
for the present ituaidon as 1t nov exiatu; hovover, hangas in stream ohwsastriotics, pollu-
Lional Tout, or vater wses, nay requive revistons in the indicated requtrod trontmont ab om

e dntal o esghen fous et nchune 120 munietput bies and toicebries where sonelunions
43 to the extent of treatnent needed had not been reschod.

entia) clenents of the program s developed in cooperation with U Staten concornal
consttor e Tel1ovine

1. Provide the following improvements:

Hwoe and Location b s Needod
MICHIDAN
Bergland New treatment plant Avatenent by

6/1/55 ordered




Neme_and Location
MICHIGAN (Contd.)
Iromood

Grandview Hospital

Tshpening
LiAnse
Muntoing

Manising Paper Co.

ontonagon

Vakefield
MINNBSOTA
Biwabik
Canton Mi
Tidggine No. 1 Mine
Mory Ellen Mine
Mery Ellen Concentrating
Ruby Mine

Carlton
Chisholn
Cloguet,

Northvest Puper Co.

Wood Conversion Co.

Tiprovenent Needed
Few treatnent plant.

Replacenent, of extsting
treatment plant

New trestment plent
New treatment plant
New trestment plant

Adattions to exicting
treatnent plant

New treatment plant

New treatment plant

Additions to exlsting
‘treatrent plant

pasttons to extuiing
treatwent. p

Aaadtions to existing
treatrent plant

Adattions to extating
treatment plant

Mddttions to existing
treatment plant

New treatment plant
New treatment plant
New treatnent piant

ment_of exioting
Erectamnt ient

Bnlargenent of existing
treatment plant

Remarks

Avatenent by 12/31/53
ordere

Enfercenent pending
Under construction

Abatenent by 6/1/55
ordered.
Plons approved.

‘Lons approve:
A\nt:mnc w6/

Plans cyproved

Kbatement by 6/1/5h
lered

Aetive planning

Aetive planntn

Foatement by 611/55

ordered

Aoatement by 6/1/5h
ardered

Under construetton
Under construction
Aotive planning
Aotive planning
Under constriction

Plans approved
Under construction
hetive planning

hotive planning

hetive planning



Hame_and Location
MINESOTA (Conta. )

Duluth

Anericon Steel & Wire Co.
Interlake Iron Corporation

Esko
Eveleth

Flootwood
Floodwood Coop. Cry. Asen.

Fraser
Givert
Kinney
Mekimley
Nesdalands

Hesaba Tip.
Knox Mine

Mountadn Tron

Two Harbors
Wrenshall

International Refineries
WISCONSIN
Bayfield

Bayfield Fruit Cannery

Benott.

Benott Coop. Cry.

ZInprovenents Needed

Enlargosnt of exiating hetive planning
treatuent plan
Tlew treatment plant Plans approved
Tew treatnent plant

gerent of extsting hetive planning
treatuent plant

nent of exlting

Ereatmont ¥
Hew treatnent plant Plans approved
Hew treatnent plant
sasssions to cxering
treatent
Enlergenent of extsting
treatuent, plant

aitions to cxlsting
Lrantnent pran
sateions o axtating
‘treatwent. plant
tazsttons v0 extating
treatnent

Bnlargument of existing Aetidve planning
‘plan

treatrent

Maitions o cxtotin
‘treatuent p]

New treataent plont.

Adaition to extoting
treatment plant.

Tew treatment plant Active plumning

Conneet, to existing
mintodpel sovers

New treatnent plant
8

Under conutruction

Undor conotruction



Naze ad_Location Inprovensuts Teeded Remarks

WISCONSTH (Contd. )

Cormucopla
Cormuccpia Chesse Fot. New treatment plant.
Tron River
Tuhrean Cheese Fet. New treatment plant
Fuhwnon Sausege Tet. New treatment plant
Marengo
Marengo Coop. Dairy Asen. Hew treatuent plant.
Mason
Mason Mi1k Products New treatment plant
Mellen New treatment plant Plans approved
Moguah
Moquah Cheese Fet. New treatrent plent
Poplar
Poplar Canning Co. faatttons to extating
treatment, p
8axon
Belnonte Cheese Fet. New treatuent plant
supertor Jew treatment plent Plans approved
Washburn New troatment plant hctive planning

Operate all existing and future vaste treatwent vorks at a uniforaly efficient and s
17in oraer 4o obtakn maesan boceries T these facilities and permit their most offec
Jrotibeon

3. Continue the pollcy of requiring adequate troatment of wastes from both ney Gouroes and
expanded use of existing facilities in order to preclude new pollution probloms.



PIYSICAL DESCRIPEION
oo Lake Supertr Drainage Bastn as considersd In this docuent consiote of e walersied
areas of the streuss and rivers that drain Into lake Superioe from Uhe United Statea.  The total
‘ilen with 6 poroent In Michigan, 36 percent in Minne-
ke Superdor io the fartcot boty of fromh water
n urface elevation varies from 600
o e oaTeve1 whike. 115 botton at the deepass, point 10 102 fect bolow oan
e e o e & vaximen reconded depth of 1,305 Feet.
he basin 15 the 86, Louls viich hae a drainage urca of ahout 3,700
square miles i fa an Inerstate yerens et ovms part of the Manogola-Fsconadn boundary, e
Hontceal River, yhch forss part of the boundasy betieen inconain ani Michigun 18 ono of the
e e heane’in-the asin. Ohor prinipal Tivers wo the ols Brule and
R Ravere 1 Wikeoneth ana the ontonagon River in Mol
Lepograpty of the basin, tn general, 1o rough, with the 1 risig aleoply fron the
Lake Tevel o uhons 600" foct. chove e ase fevel o aitituden of about 1,200 foot noax tho alore,
ana 1,800 4o 1,500 fues above mean e Lol farter {nland W g the mortimut shore. of tho lake
e e e iahigon atea along the Southern horo rioos Loso dhruptly, bt tho
Rt of the casachnent. 15 sbout. the sape a3 in Minmesota.
sendy 1oon and red elay that 15 not, particularly vell adapted for

e s ure of
farning, o b e tne. Lo i1 Tertility, the short groving season 10 « ‘nctor that
sely affects agricultural activitics. Mich of the basin is heavily for s e e imer

Provises.a basts Ton & profitable Tuabering induatry.

The principel river of b

clinate of the basin s continentel in the interior, vhile a rodifiul marine climate io
found neas.the- Save dhece and pareiouiosdy dn the peninaular arcas. M two dlatinct types of
chinate are relleoted in the temoratures, precipitation, and g casonn .

tuces range fron -I7° P, o 1067 7., wrile the baoln's average tamporauros K
129 P, for January, and £o'F. for July. The average annual preetpttation 1o 6 Go 3

SnoulaLl. vardon fron 53 dnclis

e tnchas in Ai2sesen portions of the pesin, and. the Groving souson, Witel alsb rorlects ‘e
ae s3inate.ange, vaciee Eren B0 to 130 daya in Gifferent poriions of tho busin.

Fun-off in this basin averages about one-third of the amnual prcipltation, and the hoavily
forested aress and sof) carpet retard men of whe sun-off providiic fulsly ooy vtrean fovs
oven durtng drought Vot of grodionts, runging from 1.6 to 25

Fret pon e Wi rentes 1n vapia Flovs ank goon " ceserouion dhavsaionintion.

streams of the basin have Tossonably uniforn flows vith U Lov flow ocurring dn Jate
ran m’ “early winter. e mean monthly Flovs, In genoral, arount to aboul 10 poscent of he
1" i, a1 houen 4oy cosastomaily rep 5o sbout 3 perecnt ol L avorago cumnl

o pobtuional svandpolnt, o stgniticant ehasoowertotio of U busta'y shvou Lo uhe

2008 pe perlun of os cover dur tter, cxtending over approxinatoly five montii. When tho
venet vith doe. thene ia iLi1e coporeunity fou.venaration of vator o condo-

Gontiy L' 15 A1EFiouls Ton-ihe atretm to maturaaty oversone.the efhucts of BoLIuLLy

. bocterial grovth

Varn vaiier, the saoutts OF caygen that $treoa Yaber - can absorb o roduc
1o seceleratéd. ke a resut, critical lov becoms an snportant fastor, cithor wion e
streans are covered vith ice or vien the \emperatures ave high, n mvcux'mhvhm the wante troat-
nent Tecesaary 5 provido water of sultable guality for the Lepitinate vater



BCONOMIC DEVELGPIERT

Changes in the basin‘a Bepulation have, in general, closely followed changes in the indus-
Lrial activity in the arca. The bosin had & steady increase in population during the develop-
wont of the Tunbering and nining Thmstrias. bty thae whose draustrdos have oxhavsted &
lerge portion of thelr readily available rav raterinls and have started to decline, in
population 1s experiencing a corresponding reduction. e total 1950 estinsied porpu.\aﬂml tor
the basin was about 416,000, o net lose of about 5 percent over 910

-eight: percent of the people live in Mimnesote, 33 percent in Michigan and the rematn-

ing 19 percent in Wisconsin. Over half of the basin's popuiation 4s centered in 12 minicipal-

g popula
of 10,000. The latter group includes Ashland, Supertor, larusite, ilutr, Virginis, Kbbing
and Ironuooa, ¥hich have o tota corbined popilation of 207,000, Bubuth: th & 1550 wolation
of over 104,000, has thrce Lines the population of Superior, the next lagest Most, of the
2 mn..mp.umu Vith populations over 5,000 sutfered popuiarion decreses duviny the. 1horse

Over 250,000 people live in the Duluth-Superior metropolitan area, the rost densely popu
lated region in the ot With the exception of strictly localzed municipal ‘population cen-
sere; shie bacin ua o vhole 10 very sparaely settied vith populntion densitics cs lov s five
persbng per square nile in some. piac

The everage cffective buying incore for the bastn vas spproctuately §1,210 per person tn
1950, slightly less than the national average of $1,311 for the same ye

The principal industrisl activities of the busin include wining, Lombering, rishiog, quorey-
ing, navigation, and during uppropriate sensons, catering to the hunting, fishing and tosrist

Tho Firet modern copper miue was opened v Copper Harbor, Michigan, about 10V, the sore
Mickigan. Copper mining 16 still carried out in
the basin, but ot To-the sans cxtent e Forvarty. e ore i, sore stlyer vy aleo rodicen
. Rango 550 o the desabd Teon
Rango 40 1066, 't fixst ixon ore vas chipper fron e Vermiiiion Range 1500 am Pece o
bl Toge i 1052, Tron ining Mo Flouriahed nince. thet tine oni s Pasinto wines geethced
2 il of about 16,000,000 tons o seon as
taken Tron the Minnésota Wm.m of the besin, vhile Michigen mines produced,3,600,000 tons and
Hiosonuin rives 1,150,000 vene, Tie catinatod vaue of te fron cre produced 101901
approxtantely 505,000,000 (vaiuo 8¢ minap).  Meh of the iron ore o proccsse
< ot the wrosert Hme thers ure e
Tuenty-four of thesa plan & et beneliciation process and aro, therefore, possible souces
OF Tiquta vastes.  MALtional plants fon procening been oo pectint soh: (rasimice) mae o
construetion.
orine e in the oo shout 3010 e Batogn Wihigan, ond durine th pertod betveen
1091 o 355k B cpbimmind 7, To0s0009005 vesed Fect oF Satbers Eamie i s diony

shipped rom Duluth Harbor. Heavy out!
podnt whero Lusbering hua beon greatly curtoiled throughoet the aren.  Hovever. sees ering s

gULL carried out and pulp vood, cut chiefly from second growth, 1o of ccororic nportance to the

Fishing has alxays boen an dmortant. source of revenue for Gl of the States bardering Lake
Supocior. n 1949, tho tolal valu of “Ihe ioh oateh in Take Superion for Michigon, Vi

P Nimnanoth tes 420300, 110y vith the Skates rocking n tho crior give
Sncronaing, . vith bunbing’and tourist teeko, 1+ hos aaeumes
e oconory of the basin. Keorentional uge of the basints vaters 1a extensive, opectally
five national foresto and the nurcrous Gtabe forests and par

aconetn, which 4 the only State to estinate tho rojanic fron the tourlst busineso in the
bastn ‘plases s vadue on tourias susirese L the vesin an 426,000,000 annually. Wndle the other

1



States rave not made specific estimates for this basin, the diportarce of LMo dndustry to the
States a5 s vhole 1n iresreates e fasy s the Touriet bisones o carken v

e Sty 15 Mlonsem ot M msore e Sho Fourth 4n Wisconsin.  On » Statcvide waste
s inauetry 15 valued vy Hogan. st §100,000,000, Hhile the Statevide vlue of s sty
1n Wiaconsin and Minnesota is $100,000,000 and §100,000,000, reapectively.

vigation, with its docks and shipping facilities, i one of the major industrios of the
basin. In 1953, there vere 285 ore vessela operating in the Great Lukes with u total combined

rivala per yeur, it is second only to New York City in shipping tomnage in the Untted Statos.
The navigation season at Dulubh-Superior Harbor avorages spproxirately 233 days an extends
rom about April 2 to about Decemver 10.

4al sctivities carried out in the basin include steel, cers:

N , pulp and pager pro-
auction, food canning, o1l refining, chemical production and metal o

Because of the short, groring nowson, the extronc lov temperaturer, il tho velatively poor
5011 1in many parts of the basin, agriculture is oot extensively practisod i1 tho areu



USE OF WATER RESOURCES

ortant uses of the basin's waters include: domestic and industrial sy, sl
wain habitat, bathing and other recreation, dovelopnent of hydroelectric ion
and ciaposal of Wate. The primary use in sons areas 16 dndestrisl and domcsie sipmy oot
She pradoninant use througnout the basin 1is in connection vith sport and comercial fishing,
bunting and recreation. lNevigation is also an important vater use, but it ie limited o Lake
Superior and adjacent waters. In 1imited ercas, there is sone use for crop irrigation.

The grousd vater in the area 1s generally moh harder than surfuno vetors and vhe

sources of s aupply are convententsy losated and fren “tous pollution, they have

Trogently baen Geveloped into mnieipal JupmRce, Thers are T et vatr sopedton oo
are principally from

Hoveraes ciher. bace soaeens 1o e Teal Lake, Prasaue Tole River, Take Tavings. and Diock
River. A total of about 185,000 Deonls. ace Sumplica by chess btend peser supplics. A lerge

iber of households, caps, and others also depend upon surface vater for their individuel
Gomestic supply-

jSouree vater quality objectives are rong the factors considersd 1n deternining treatuent
menta for pollution sources upstrean of municipe ) and & : moy ppraising
The-smtrabiaty op waber sources for such upplies, St ek orks ofticiels ues
Public Health pulletin 296, ‘Manl. of Recomended Vater Suvisation Prastica, and comparabie
State criteria as gulde:

Ton industrial vater supplics are cbtatned from surface sources, bt the quantity ueed for
cooling or process purposes, with or without treatment, is not known, fearly all of the major
indusirial developaenta in fhe basin, Fiih the exeention of paing: heve becy 1n Tomerreii

vhere lerde quantitios of good vater'are wailible. Becauce of the diveraity of uaes, quility
cauirenents for industrial supplies vary videly, axd no general vater criteria ave teen sdogtad
a5 each cage mist be conaidered seperately. Of general concern, however, are the organic
blologieal constituente, temporature, toxie subotaness and propirtaes. or coreonion; smeruseation
and sline formation of the evailsble vaters.

he dakes, streans and seanis arces vithin the basin provide sport Fiahing, mntivg, ovin-
g, okabing, bosting end sevoral other forms of recrestion. The lakes and larger strears
contain northarn and welleyed pike, bass, perch and piokorel vhile. ihe temperatures. s cie-
olved cxygen content of the wators in she vajority of the shekler troame man earestin for
rout.

e Yatera of lake Swerior eupport a subgtantis) comerionl ishing indust
average aamual cateh 4n the United States portion of Lake Superior hao sisen fron
ahout 6,600,000 pounda n 1690 £6 17,730,000 sewnde. 41 1910, with a ebie of Yot ln Jyuy,
e al lake trout catch has varied from 1,800,000 to 4,500,000 pounds, while th

ring cateh haa risen steadily fron sbout 360,000 hounds in'3005 o aver 13,504,000 ourly 1o

11 ipor e
nong the Great Lakes, folloving Lake Eric and Leke Michigan in that rder, in total
Dounds of Tish cacent during 1915,

Junting 43 popular in tho basin axd while 4t i not a direct vator use it dopends, o
large extent, upon the gane attracted to the area by the vater avallable for its use and
Ventenca. Hunting camps and lodges ae generally looatod whore tn arple sufply of good vetor i
evatlable for donestic use as well as for aesthetic enjoyment.

Vator auality abjectives for lating yaters vary vith the type of quatie 1ife to bo pro-

tected. The genoral objectives advocated by the U. 5, Fish and Wildlife Service calling for a
betanced aguatic. 4o banieat and 1imiting Soncentrations of pollutional aubstances are ususlly
used by authorities in bl basin,  Conseguently, torde ahd ciygen-consuning Vestes and tx

Unich.Forn ahedge hods) B11t, and other dapestts Whien tand se Boankor.she Covenn sotien
dostroy blological 1114 60 vital to the xietense of Flah are considered undesirable:
The waters of the basin are wldely used throughout the year for recrestional purposes
vacationiuts and othora, while bething, of seoses Liportance Soceusd of e 1o tempecacere of
Vater, 46 enjoyed dueing the ver ssason at the aany heachs
13



Contamtnatior of bathig and recreations vaters by sevage, copecially Ut of recont
1 uee ahould be free fhon floating corite, eluige

orlgin, is odjectionable as vt

deposits, otors and amoummn. Guedaty. ongeatives for the bocterio whity o

bathing vaters as rec o tee sa Bathing Piases. (Joint sty by the
ference of State Sanitary Engincert cved in o

Anarican Publie Health Aasosiation and Con

feport entitled Recomened Prectice for esign, Buipment sl Operation of Selurint Peols
and Other Public Buthing Plass, " 1909), sogether vith sanitary ourvey und compurable Gty

axe rployed dn the mlnirhcrntxo of pallution control

Eathing atees oF tais basin, Deder-the Jobnt Cnmm(.tc: tnterprotation, varis

of vaters are defined ss baged on the nusber of r 100 wd1l1litars of vat

Other 1ndices of quality, a8 entorococel; are recelving fnereasing sttention; lowever, sendtar

surveys

qualily cheetives for vater used for n

Glopical oriterion, ira sume basic fundarentads ace uged by the Sbaces in thedr progra:

4 rorth a6 high  bacterd-

e flow, favorable river gredients, and the topography of the arca meke the olrcoms of
vel e porar socdp of the

s e cepentinny st susted Tor the doveloprent of waler pover
g and paper industries and others have led to the installation 4t severul
Locations in the - “hare ane 12 hydsoelectric developwontn i Mic\vi(,m\ Vith an -
the

stalled generlckng capactty totaling 45,3 70 kilovstis.
Nontreal, Ontenagon, Sturgaan, Fully Do, CArp. ard Au T
ad on the St Touis K2

and also supply & source of process water and ponds for floating Logs.
sotn portion of the besin are smll and are used elther for cor lo

imited pover sources. There  pover dams in the Wisconeta porton of tho e i e
onihe Toon River st ane.caeh o the Whie and Bod Riv

Tevigation has teen » sigrifioant fastor i the devslopuert urd grovh of the Inua. e
straans and lakes vere th Ewtle for the ausly fux tralers t ooctisrs.

wvemes of
the vatervaye vere uaed o movs e estns Tumber
Sopnont ot ihese e
the 5t

ly rogponsiie for the il dey
Lake Superior theough the St. Mary's Hiver wowited fo

126 wildion tons.  Frelght trattic for the Dulubh-Suporir lurbor s e o yenn s e
1 tncluded In the bove figure brougit, in 5,000,000 tons of conl, 916,000 o of vione wil
Fock and 217,000 tons of gagoline and petrolewn produ conent,, nutonold
factured iron an Sataing Troighe. nelnied 1,600,000 ton of ulmuL o, mo tnnu u[
erude o1l and 64,000,000 tons of iron ore end some Serap dron, molaaoed, {libied, ¢
and tron wnd steel produc

the above vater uses are considorcd eosential for thie econuny, Nenlth wi wulfure of
the peaple of the e bastn, and protection of tho vater resourceo fron pollution s
s conred deroloeant: o the eren, Trentont o tho vestes didoharzd to the wharcoueoo
YA be necensary i intove portinant; vater Quility objectives ant fo ikt the niroan we
Takies of the basin In & suibablo sondition for the indicated vater wi




POLLUTION DISCHARGED TO SURFACE WATER

e ase four luxge sources of sollution in the basin for vhieh the wiount of pollution
dachangod so-the vatergourso. s veen determined. Mese axe the City of Superior, Wiscomin,
i tre- papor W10 8t Cloquet, Hirmesote, and. ihe poper =L ut Wandsing, are
Cher mteipalities and Ddusiries thet tre. a1ochareing undockranie. sroutts of BoLiuting
wastes, particularly the food processing plants, the other pager mills und come of the munici-
palities located on small sireans, but the strength and pollutional characteristics of the vaste
Teaching the watercourse from such sources have not been precisely determined.

Over B, percent of the basta's totel 1990 population 24ve in the 80 comnnities which tave
severage systems, and 312,775 of the residents of thes s are served by the minicipal

unmarized in Teble A. The commmities in the hasin which heve sewerage oystems and vhich ore,
Decause of these systens, sources of minicipal yastes inelude one city serving 100,000 pecrle,
ity serving 35,000, six serving 10,0 ,000, Tive serving 5,000 to 10,000, tventy-
Rt srving 15000’ Vo 5,000 s Swinty nine.scrving fees then 11000,
TILE A
SEVERED MNICIPALITIESK
Anount of Foldution Dischargad

Manioipalitiest Muber  Populetion Served Y o atereousse (In to
Severage Systen bty R i S

Taving data on pollution
Josd discharged to vater-
course 2 3,90 64,000

Having popylation aata
vailable (Date on pollu-
$lon 10ad to the vater-

course incomlate or not
availeble) 7Y/ 215,875 Yot appitcavte

TomAL % 312,775 X
Finelutos Tegal Dovies aa sanitery i

tricts, countics, towns, signtfieant instrbutions, Eaotis, sectestionss certare; or otber
yopulation centers; and industrial vastes dischorged into mnieipal severage sysiers.
*Fopuletion Bautyalont (FE) io o nothod of exprensing the anowt of orgunto vaste fn tems of
o2 eqidvalont muaber of perdons. e Caloulated Populghion Bautvalans do bsed on O- 167 pounds
oF Blologlens Orygon Dovknd pow cupisa pon day. Toib 10 & neanure of the amt of GxyEEh ro-
Sources of the recelving birean vhich ¥ELL be wtilized in the exidation process. Tt i not dn
145011 a measure of health hazard.

1/Incdudes nine sources dn which the population served 1o undoterninod.

The totivitdas of the State Departamnty of laalth and tate witer follution control agencias
multed in 51 of the commniticn providing vevags trastnent focilities fur e

Hovaver, the pollution control secured by Lo noh ontisely satiatactory ab
Present basaise.doms ace not. being opertted i retiatactorily, while otbors do not hive adequate
cupastty or fact1itioe to prodics the degreo of trestuent nov requived water uses down-
strean. of age, or for one other reason, thece
Sapantiy bo nindle. the Loada 1mpated on, then and carmot redice the oLl
the waste to the cxtent neded. Operation b seven plani
antiafactory, and poliution 1o not reduced as mich 8 1t could be by the effleiont use o ot
ing facilities.

15



ey mine mntotpnitios, sorving a conbined population of 01,520, 10 rot ot thelr
of thece 13 Superior, Wsconain, which 1o discherin a vusle with o popu-

served by the severs 46 35,000, Inlienting

Laven other citics

Tyen
astes, Tne
Tation equivalent of 60,000, e1thougs the' popeievion

nat the Superior minicipal sewers pick up o sizable industrial wao:
with populations over 2,500 do not provide treatment for their vastcs.

samary of the indasirial sowroes of gellation shich dsclaxte Uhols wiatus direlly Lnto
the asiare u..mmx»m  is shom belor. | Trese sources own in Table D, in the oec
tion diso in effect, vhere they are tobmnted secontingto e ype of
Inustry and. the”reatnant provided for thets vastes-

TABLE B
SEPARATE INDUSTRIAL OUTLETS

Amount, of Pollubion Diseharged to
Huber Watercourse (In terms of cquiva-

Tndustries
Jent, muber of people
Producing organic vastes 13 592,150
n Hot. Inown

Productng organic vastes
Producing inorgane vastes it/ ot applicable

ToTAL. 1062/

Yreiutes eleven nduotrics hat elso producs orgene vaste:

2/Total aajusted to correct for duplication noted in footaota 1/

heir vasten 1o 4 minde-

Thero aze 196 intuatrial sources of pollution vhdeh o ol dluclnris
ipel severage systen. Minety-three of these ard by atment Tor
heie asta wod 52 are know 1o provide 1o tre et oo kv wnaririel

eee shven i the hppenticen. ity of the Induirios s, oxyen-conaa-
ng argnc vasies,; w17, the saSenisy of ich ate Lvon mineo and iro tie
plants, discharge inorganic westes.
the basts of popilation oqutvalent, the total Koo evno tud cnte kel v
Lond ischarand o the basins vatereourach 16 squivalent to.the waniou {Tom qver 030,00 poopd.
Thts 15730 pereent, greater than e, ontare popuiation of th ot inelude
the wastes from 78 mnicipalities and 17 industries for which specific data lave not heen
rted,




DAMAGES O WATER RESOURCES FROM POLLUTTON

oF e beotnts streuns and lakes are relatively froe of PolLlustons daseg es they do
not recolvo polluting mmterials, wiile the asount of such raterlal thet others receive doso ot
4 thotr capactty for mselnilation ot o peliution consistent, m». the present water uses.
jpedaive pollution has danaged wetar uses in cortain aross of the basin axi posed &
threns 3o the pu Biie bealth in other aross. Mo anount of Garage varics with the Gescoe of pol-
Tution and depends upon the cxtant 10 which 190 Tajer sxiating sater tes mere becs oeiooi e
potential uture Veber uges aiseouregon by the unesiisisein e quelity resulting fron the
o

e dazage Tesulte from bacterial polluticn, deoxygenation by organic materials, tox-
teteys jurnmed | hazdnesc, o the presence of solids, {urbidity, color, odor, or tavte-produsing
subst the dunages that have osourred within the basin have becn  the vemslt of
depleted dxz:nolved et o High bectenel e e ain e In the mining arcas, hovever,

s have, in genoral, baon caused by excessive turbidity and depoeition of solids.

Mine vstes discharged into Siemen's Creck adversely sotected the minisipal growd ve
supply of Jromvood, Michigan, by inoreasing it hardness to abous 900 parts por miiiion and ita
e mine

H
ek
i
g
H
£
£
H
H
§8
i
g

or:
501140 and turbiity. Ironvood's vater supply hac now been protected from pollution, it the
eity 15 st1ll discherging its own untreated sewage which is polluting the Nonbreal River and od-
Vercaly iffesting vater soers below

In 1949, the Marquette City Health Officer expressed concern over the increase n cotiforn
organisms in the city's rev vater, which he attributed to the untreated vestes from b

nity.  Objootionadlo tastos ax'odors vore also roported exporienced ab intervals e

chemical waste

Jgh eoliforn bacteris counts of over 240,000 per 100 cublo continsters have bo
in the Montreol River and have been attributed bo the minicipal wastes from Iromvood, Michigan,

and Hurley, Wisconsi s st
yithin the comporate linite of the bro mmicimlities to st lesst five miles bolay Iromcod, The
1950

two

tate of Michigan placed this river on the o

Cvinming, s eL1ed purpeoss, vegining st Teorwbed and srenling for 13 Mhica berew then city.

Hurley, Wlswn in, comloted b ovage treatuent Flont in 1953.  Tromood, Mictigan nes faiied o

compl; o order dasuad by tho Giate to provido trestaent by Daconber 31, 1553, and entorce
Tont. dotion 10 ponding

eated mndotoal, vastos havo caused serious pollution Ly sovorel he wators vere
Liote ss unwade roreatiooal vaters by Miokiga 1n 19us and 1949, Those woters inoluded Lake Su-
pevior along tho Marquotte frontage, e Lk slong e foughton-Hanoook frontage, tho Tahaua-
Danon River' from Nevborey o 30 miioa beLon theh ooig, and the conabon Rivcs hensch on tonugon,
Michigon. Gontanination of the lake beach by untreated sevage from L'Anse, Michigan, 1s Teports
to have curtailed 1ts use.
The polluted condition of the St. louis River from Cloguet, Minnesots, o the mouth curtails
on wse of wre yoter, ecconding Lo & 1910 roport b thé Minnesote,Degartnent, of e th

‘Report of the Follow-up Survey of the Pollutien of the St. Louls River.” According to
this pm u pume mm hasted exiats as @ result of bacterial contanination from wnerested
domes nneaota Departrent of Conservation considers this scction of the river
ottt i i o

041 peliution 1n the Dututh-Suerior Harbar has hoan tho oaueo of comlaiate receiyed by

State and Fedoral agoncies. Unauthorized discharge of ofl and oily vater
pected to bo the source of this pollution, although this has nover boen dzﬂnitely it

o Wantasng Conservation Olub rogtatored a complaint in 1940 regarding pollusion of the

vor the
well an the city, vas an offender. The Michigen Water Resources Comntusion oited the paper
i



mi11 1n 1948 for failure to control pollution and has ordered’the city to provide treatment of
sewnge by June 1, 195%.

0 incurred through reduction of property values along polluted woters should nof
The

t be

overlothod.hen DoLiution danages are betng conatercd. condition of the avetlablo vater io

o tm vhen locsting & hone, camp or recreational det on or near waterfront,
1ittle doubt that proporty valucs have declined due o portution 1n

Tasin, sspectally slong toe etsans nd bosches tt tave bud o be declared na unfit for recre-
ational and eviming pu



BENEFTTS RESULTING FROM POLLUTTON PREVENTION AND ABNTEMENT

fater Dollution 1n s bestn nas not boen videgpread, but trer
gorzection of polluted conditions are necossery and desireble to revtore the atfected waters to
their vost uselul condition. By ababing exiating pn]_\ntlo the dunaged vater uses can be re-
stored an, by preventing udditional pollution, future vter uscs cun be proserved. he existing
ent, ietes now operating 1n Th basin have beon of srent value 1n re-
Gnaiog the dsonge ot the veceiving vaters to a minimm and in correcting some of the danage that
had developed,

dition abatenens setivitics are costly, bt the cout Lo generally veld justafied con-
stdoring the Tongorenge bevetite shton seonis)’ 20 use of 4 e vaters for commeroial and
aporto Maling and for vecroation 1o of sonstderable benetit. o bt seomny of the entire bonin
and pollution conirol to protect vater quality for these uses is well worth

Fresueving end tuproving Uhe qusldty of murfoce vter sources of r piblde wd traustrdal oup-
Les 13 of upeeﬂ!e perorit to the industry and minielpelity vhose betng
Tireatones o saragec Monetiosy berefita $111 result feon tho produetion of ke porale sager

Zov Gomestty use ond decopbabie. rocens petor Ton Andustry at minbmn treatment costs.

The benefita to be derdved from the provision of clean water for recreational use in an mrea
o el wdipied to such acLLvitios are peliecrident.  The provieion of steqte sosimens o
wastes 1o required in the intevest of mesthetics ac well as for the reduction of the threat of
ut

ot and
Bolution 1o mov Grester shan 16 consitnson catecor SoEioamLS o nomoe eees, er

Pollution control measurcs ave necessary to assure contimed end incroased benefits from
soth comerelal and sports lohing.  bstement; of pollution vill aid in promoting vider develop-
ment of water uses, end prevention of future pollution will eosure contimed use. Wider develop-
mont of the water Resouroes for reoreationad oe wi1L atbrics adsitiontd sevemes tr 1o
Trom vacationiata and sportamm, Wt enly if there are. clems veers avellihe tot taeir enjoy-
ment;

The availability of good quality water 1o a requisite to the developnent of ey trustries
ond o pador factor in locating draustrial slanta. s, adoquate pollation coniral b
which invure wvater of denred quality fre of sconomic figoriance o the basin in naintatning cx-
Lnting Industry and in atbracting a4bttionad industry so th sesa.



POLLUTTON PREVANTION MEASURES TN EFFRCT

Over three-fourths of the total bastn population Live in the 80 mnicipmitic
served by sewerage systens. Fifty-one of these comunitics with a total c
dation of 195,000 have alao provided sevago treatrent focilitics col\n!uung Y
privary treatment plants ard thirty secondary sevnge treatment p

TABIE C
EXISTING MINICIPALY TREATMENT FACILITIES

Degrec of thsber of Hunber of
Treatnent, Provided Municipalities Planto

Prinary 2 2

Sscondary 30/ 308/

Hlo Treatment, 2

s other legal bodico as sen:

ludes
Gxleta, counties, toms, plgnitieiat institutions, tesorts, recrautionnl conters ol

population centere, end industrial vastes discharged into municipal coverage syoter

3/tnoiudes ntns in which the population served 4 undetornsued:

in Table D, mining and She ssecedated privary motels dndustry lave U
nusber of Sndustrial esteblishments thet are discharging waotes directly into the
For ent, of theso dndustrics ure praviding trestrent, for tho norgenic Caotoo’
produce. This treatment gencrally consists of sedimentation for the removal of cue

canen.she industry Touses the Glarifisd wotor for urther presousing,
oantag industry hes the largest, nusbor of establisinent tht aro ‘adschavging or
he puper industry is by far the most importent organle wuote produciuy i
e veatn osaninant. AL ous e the peper RLITS hove provided uroatsont factiitl
half of the food processing plants ave ireating thelr woatos. A totel of 93 indust
in the basin are nov providing some type of treatment for their waotes. Onc of the
at

cssing p: s provided treatnent thet is equivalent to scoondary degree of ocw
the other industries have provided primary or equivalont type of breatment v
om0t t , 16 generally sufficiont to prevent dwiage to vat

nt
ey coses, prisary treabsant 2 ot adequato o protest Natarsouis tron
o ehgane P Setion.



TABLE D
XISTING TWDUSTRIAL WASTEX TREATMENT FACTLITIES

Humber of Industrial Plants Having:

Type of Industry Hurber of Teoatrent T Tremtnent Undetormined

Food and

Kindred Producto 19 8 10 1

Paper and

Mlied Products b W o °

Chenical and

Allied Products 2 2 ° °

Petroleus Products 1 1 o °

Privary Metals El 17 B 9

Fabricated Hetals 2 1 1 °

Mintng 137 51 » LY

Miscellaneous 3 3 o o
TOTAL 196 9 52 51

#Industries having separate outlets and dlscharging wastes directly to vatercourse.

tudy of the odsquacy of tho existing treatment facilities shoys that 39 of the 51 ucvags
nont Diants Nave satisiactory capacity o Nandle the present loat, vhils 11 do not have
hointe chpastiy.
TAELE B
ADEQUACY OF EXISPING TREATVENT PACTLITIES

Adequacy with Relation to

Existing Capacity Gperation
Treatrent Tota) Satia Unentis-  Uneter-  Batis-  Unsatls-  Undoter-
Pacilitios Bunber factory _ factory _mined factory ractorn mined
Munielpal 5 39 u 1 3 T 9
Industrial 93 5 9 9 id 5 u

The majoeity of the industrial vaste plants have slequate capaolty to provide o muffiet
Aegree of treatrent to protect the downstroan water wees. Six of the nins that do not hove i
copacily aro plante treating organis wastes at food or papcr cstrdon. Pracelcnsly alt

& then in n cabic-

factory manner and ore obtoining raximm efficiency out of the available focilitier

The first treatrent plants in the busin were constructed ot Gilbert, Minnesota,
River, Vioconsin, in 1915. Mine mnicipalisies constructed plante during the T550°s, and Five
mm Blaced plants into operation betwean 1930 and 1900.  In 1940, more plants vere con-
‘e basin, and then there was & lull in sommsmuction untd) 195 vhen three
p.mm Sorpleted Thanta derigned to sorve o tOte) of About 12,500 peopia. Seven fetireerrey
ompleted plants in 1953 thet vere designed to treat the waates from a total population of 45,000,
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The largest, of these planta served 16,00 and the omaliest vas Gesigned for 420. One industry
onstructed  vaste treatment plant in 1953.

Leslly B o8 e basin drainage uree located in Wisconsin, and in Hougiton and
Ttricts. The Sol Conser-

Besaga Comnties 1n Hichigan Sa new in oroarined seil conservacion 1
vation Service, working through hese dioericts, provides technical assiotance to the farmers
in installing conservation practices as x farning, and wind strip cropping,
terracing, pasture improvement, tree planting end improved rotations. These practices tend to

»:
reduce the cedirent londa of the stresns In the watershed, bringing dbont & reduetion 1n the
damge to fish life, silving of reservoir and stream chennels ond davage to agricultural lands.

e vater pollution contool lavs of th States are alequate to sbate extating pollution
er pollution control

10 to prevent or control ased sources of pollution.
ko have o Given suretent agal Seihorisy. 50 oy on thelr brogetos and they have
used this autrority judiciously and tively i ing out their ork. The following

the saltent features of vater pollution control legislation of the
States in the bosin.

o Mishigen fater Resources Comnfoston hes the general over-all authority xelating 1o the
contret of periatton o any waters of the S pestoent of Cnsarvation end the State
Health Dopareront. loo bave releted vater peliutdon contros fanction

e Yoter Reaourcn Gommtaston acneiate of the Birestor of Consarvaion, the Comiasioner
ot teatins the Ty Comissioner, the Directar of Agriculturs and thres
pointed by the Governor o represent ndustry, municipalities and =omervamn oteresta. e
Gomiasion has the pover to eatablish polluuon standards T vaters in relation o their
Bblio uee; to make riles end regils pake deterninations o exioting el pocoinie Tature
PolLutton fuf 5o dasve orders Lo sorure correction of sueh b hold
Texsizgs wd 40 enforos 168 Fegularions and orders; to mak
nd to caoperate Gotiate vith other governments, Governnental units and ngencies in mavters
concorning the water Teeourees of the State

bigan Departnent of Conservation bas e duty 4o prevent urd guard against the poliu-

vide 5 and the ich tment of Hes
force riles wxd seguations sowning the rethod of conlieting wd oReratin severags wotens, Lo

specifications for such ona"So Tesue pernite Tor their consurustion, 1o
Thao Heh the iy’ b Inapece. severage. aysom a1t they are Toud nadoquaie 1t ey order buch
alterations os are decned necessary.

I Ave State vater polluticn control act wae enscted in 1945 with
authority vested in o Waber Pollution Comrol Conmission. The State Departrant of Health also
hap cortatn vater pellution functions relating to publc health and sources of vater aupply for
dorestic use. The Wal on Control. Canmission 3o composed of the Scerctary ara Buecutive
Ofticer of the State oard of Heatth, the

grloulture, Doiry and Food, the Secretary and ntcuwve emm o tha Sha
Board and three nesbera ot largs ¥ho shall represent mu riped governent, inducts
tive classifications

Pibtie. e Cormcoton S0 given fhe pover and duty o nake such sarinictra
een aivioavly and establioh sossoneble pollufton standards
v ay b

n Minnesota, o comprehent

te Livestook Sanitary

e
ings and dooue orders, 1T necessary, to prevent b on.
et amtay: 11 Investigations amd other Stalt fanctions are.perfommed by the
Gtate Dipartnent of Health.
n Hiscanstn, she primey xomonetbliicy for he vater pollution control progran s been
on Water Pollution. The State Board of Health also hos comprehensive
viver ehebion sorbres Paneions. 921 H‘unomin State Legielature creatod the Comnittee
n Water Pollution ond designated 1ts povers and duties. Tais legislation wes called the State
e ot ion Gonoeal Ack- and vao 1ast revioed in 1915
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e Combtee on Vator Pollutton censtats of the
spreasive of the Nkl Service Cormissic teriaced by o Cmtsbis 3 Sonenat i S

) B e
TR o s S oy S S o
Board of Health v.\en!gnntzd hy Lhe de, end the Stete Sanitary Engineer, or ’

Semer  enineer tppointen by the State Boar

‘The Committee on Water Polluticn is given the
en the pover and duty to exercise general supervision

adntnisbration and onforcenent of a1l lovs relating to the potiucion of the suepere
gene it rules

vtera of b e Commithee 1s muthorized to issue gener: ules and
@ ggulations applicable throughout the State, and to dssue special orders directs n
wners bo secure stated operating results toward control of pollution of surface waters within a
pecified tine, and btain enforcenent of its orders through <o

10 has the authortty to neke stulles and investigations, as well as conduct scientitic expert-
@ rrEo end xesemreh, and way ener into agresnenta vith other Shates: ani v the Teseres comorn

o Minnoaoti Vatar Polivtion Control Commtoston and the Wisconad Consittas on Water Follu-
Lom ove dn Torcs the Toltoving ot oot i 1 BT eilution o
t .~ louis River, St. Louis Bay, Superior Be Buperior: shetement of poliution en the

SLEIEIS e 5. Toulo Rever, 0, Touse D, Superior Sy ant Lake dwperter e tnterstate
Vntery comon 40 6he atites. ot Winmesors and Viscomsts sat oacion honeen oo
St S0 one state Goas or say abverecly mrtecs pibie weths mappe horate Sty
or BALLE s i both staten, G creatin & peokien of commen interest, and
quiring correetion by satd o

AELERINS, eevage and inductrial vastes are now discharsed into said vaters and their tributaries
to an extent affecting their cleanlinces and purity, caueing the same fo be injurions
o pibdie noalth, bandul for prerrietog sk, and deleterious to Tish and vild14ta;

JLLNEAS, protection of the publdo health and preservation of publie rights demand thet sedd
s anl thelx tributerios shall be made suiteble for legitimate uses; therorore

sributarion sy Vo motntatned or ronderod suitable for appropriate PibLic uees; ond bo
further

ot adoption of thio resolution by the vater pollution coutrol sgency of esch state
slall be evidenced by the signature of its exccutive office:

A dotut vosolution ccncarning he Nontrasl River, aa vell as othar streune comon to both
o beon ndoptod by the Mloliaan Water Reoources Comelasion and the Wisconein Comaittee
raten Hetintion o ToLiows

LLITUAL, e YOWNEAL FIVER, e BUULS ITVER cnd the NENOIGE REVER ave interstate stronss
o tho fintes of Hichigan and Hisconsin and pollution shereot, an
otkorion, oviatnating in e, siesc does ox sy saveroely arRect pibiie peulth or

Tubite. Hghin. i both 040te0, this Creating a provien of common interast Tequiring
correction by sald states; and
EEERRS, protastion of publdc hoalth i preservasion of pbide ridhte requiee Uat pollution
4 otora by sevage and induatrisl vastes Ingurious to pilic health safety or

X e
Afaro, or to domestic, commer ndustrinl, agricultural, recrestion or other
Puronits, or o wilLALe, Fish o Sauntde. 1ire o sheved or " proverbed; nov therotore

I3 RBGOLYID, hat the Michigan Vatar Reoources Conrlvston end the Hlsconedn Comitice o
Water Pollution cach doos hereby agree to btra e ‘atiective shatenent of extoting
ToiTuthon o peovention of adiitionds poliution of sesd strenss ond tritutaries fron

23




gources vithin the boundaries of 55 state g proviasd by the lawe of such stats o
the end that sald vaters may be maintad rendered suitable for the purpoves here-
tofore defined and that 1n furtherance of those objectimes, tie gutding poliey shuil
e that facilities for treatment of ewage shall provide af least effective no(ummlm-
“u atrent o8 condition;

provide the degree of protection against pollution warranted in cach case;

B8 I FRTHER, RESOLVED thet adoption af e sesclution by the vater pollution sontx
T each state chall be evidenced by the signature of Ats cxecutive officer.




POLLUTION PREVENTION MEASURES REQUIRED

o oobein the meximn vtiliastion of the vater xesources of the Lake Swperior Draimage
Bastn, aewage and industrin ¥estes Gischargod to che sireans and lakos must b treoted Go in-
sure bt vator of suttamnz sty 1o vaieie. for a1 veter s, T view of T inportance

of 4ndus
Rics Shovlh e ainiaIned st a GueLiey Toved hat vilE Hebemlare.the Srectest devetopmens of
these uses.

e ety obdectues porcioent Lo thie basin v been Gacused 1 the section of (s

report entitled "Uscs of Hater Resourecs.” The fype and dcsign of each individual o
wasts. treatnent plan dopends upon severdl vastablo r.pwrs that can ve Setermined only nftev an
engineering survey of local conditions. it and type of wastes dlscharged ar

not.
im for some o the analler problems in (ne avin; pit Drelisinecy Seudies and ootiations are
rmine th

fuard the taxpayers' investment, the State vater pollu-
Flon Comine saeneten revion pians wotere sonatioction sy wer abon

ogreo of ireateent xequired s dnfluesaed by the anount of iution vater avatlable
durtng porites of srivicnt the e protectod, Mo sepmrato und die-
it crttical ptroan flov Poriods osou 1 tate remn, t.he firet Guring fall, and the
g vinter. Hising vater tesperatures reduce the cepecty of e eten %o aworh
4 cegon G g 1ov 108 Sorlods, Vibon cotus Ln s meeklen; WhEA0, 8¢ tho e, Ll the
msh Lemernt\nes sccslorate.ihe vete of isloglal sctirity vith s obrrepnding sacreine In tne
ft of cxygen required. During the winter lov riod, heavy and prolonged ice cover pre-
nl\ldes o ammm  reseration of ihe vater; ety estivittes, while progressing st &
alow her, mist be wiolly supported by Gxygen contained in tho recesving
wst:n prxur o the Sichmcge of etistion:  Tousy share th0 sty of aste dischores 1
ereas here industay Lo consentzated o viors lavge cltios ere dossied, uodes roble
wlber coniisions axs secomtuated uring 10v Fiow poriods, K thoso petata e, stroun
a0 bocone erieickl, o high degreo of Srontment 1 oes sestaund poliotion louting
Tl e Soncama ety Tor sootmisebion ring socn aHiLiees poriode.

nunber of studies, surveye and investigations have boen conduoted by Michigan, Minnesota
and Wisconstn during recent years and these have provided & sound foundstion of facts upon Wiich
the pollution sbatencnt progran has been based, The collected data have pormitted a critice
evaluation of the cffect of pollution upon the recelving waters and have enbled the States to
institute proceedings Wiich vill secure protection for wster resaurces of e tasin. Costruo-
don of theze nsedsd facilibien a an ewrly date V1) vencore, meserve and protect existing

e wscs Ahich sy MaGerixlise L tho mciiate Torenssble future. hese con-
Tror measures vers detarnined only atter o thorough consideration of a1 witer con-
pidered to be recoahle s sieciats.  The ooerectivo esurss sre rienied o be clextote and
S0, reflsct the nesds of the exiabing ettt changos in atreun characteristics, ol-
ot o waten wach way seduiie. revieions in'she. instonced srostnont mecds. ot s Futn

e

siderable progrese had been made in providing minicipal and industrial waste trestment
factiities, but adaivional plant constractiony replacenent, and cxpension e still noedsd before
i vatersof the basin are adsauately protecisd fron the effects of mnictpal wd tndustriel
pollution. Mhere 15 also a need for Lnprovod aperation ut sone Of the exluting (rouinent, plurt
Do Faihume to.operase”thete vaste troatpent vorve Sy oF oese, xeximm offictency seans

clean streans for which funds vore spent are not obta

Polution prevention measures roquired to control ant abate the damaglng effecte of pollu-
ion in the siresns of the basin are doscribed teredr. Pollutien contrel prograns

aym
n

axpect that, when. he presensly nosted Tacilitios aro cortlsted, e o

i s onbeason wsLont an-4ha Sossime e biities ave meimieined an peratel

properiy.

Sixtoen minicipalities are in nced of new sevage Lrestrent plants to serve @ total popula-
tion of 91,000 ac shown in Table F, while ono commnity needs to replace its existing plomt vith
25



jea for the plant to serve Superior, Wisconsin,

Plans lave been prepered and appro
P iy or Lot bavin's waters.  Plans have

Vrieh s o Elecavgine triraated v io e
e e it intcsren, gianta noeded by Tampeming, Hantsing ant 1 hese,
Ficksgan; Guriton ans iostneed, Hisnesores and oiion, Wissonsin Shishin, Mmsecore, bn e
constiugiing the phant which 14 needs o 15 réceiving watera. Wmen the soove. ight
Fhants have:been onatrue 15 oparatian, tha Dasser of pecpLe Siechersing brcated
Sevase o e evorconrsss ViLl be seduced to lass than 10 oregat of o
Sevared population: P of the Cther communitios nov YISHONT Sevags. sreabrert aciittica e
actively planning nev plants, 1eaving loss than Five percent of ohe banin’a sevage for wich

treatment does not exist or is not belng plamed.

TABLE T
REQUIREMENTS FOR MUVICIPAL AND INDUSTRIAL WASTE TREATMENT PLANTS

Munteipal Industrial

Fusber of Population Servel Planta

Requirenents o by Tasiities Heeded
New Plant 26 93,790 1
by faad 9 110,960 n
Replace Plant 1 17 o
Comect to Mimteipal Sever ° 1
To Profect Requirea 3% 03,605 8
15 24,230 95

Extent Undeterntned

*Includes nine for which the population served is undotermined.

Vountaln Lron, Miesesots, Lo constructing the sevage treotnent. plant wiiich 4t needs, wnile
Esko and Duluth, Minnesota, are plenning to enlarge thoir plants. T o cobiwated thab the cone
struction of the mmleipel factiicicn vHion ars baoum o bh paciid w1t oot ot 5,600,000,

adsquate control of industrial waste pollution requircs the comtruction of L1 i
trcathont vhomte e enlargoment of or additions to 11 exieting pants.  The moot inportant
nesds, from the standpoint of fotal organte pollution load to bo roduced, rc the faciilises
Tequired by the paper mills

TABLE G
STATUS OF TREATMENT WORKS P ROTECDS, 10 Abkes: poLLTIN

January 1.
Mamber

Status_of Project Wnfeipal  Tadustrial
Mo Formal Astion 2
Plans under Preparation 3 3
Pinal Plans Approved 7 1
Under Conatruction 3 5%
Status Undeternined ) 1

*Includes one plant which 1o expanding 1ts faetlitics
elthough thore 10 no current need for such expanaion
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The pollution abatenent progren is moving ehead in this basin with three sevege and five
industrial waste treatment plants under construction 204 tioml vions woroned. o gt otoars.
5ix industries and six mnicipalities are actively engeged in preparing plans for the facili-
ties that are needed to sbate pollution ceused by their yasteo

Intensification of State vater pollution control educationsl programs is important to long-
planning and soed adnintsteation by vator pollution control agoroiss.  The undsvirable

nted to the
if its support of water pollution control measure obe eipeeied. Rasponsivle. otticials of
both municipalities and 1 1 4 b acquatnted with expected treatrent needs so

that the needed improvements can be planned for vell ahesd of the tine vhen these needs becone
an' astuaity and before damege €0 the aters hes oneurreds
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