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'R-S )01~ Oti' rt~ II'ST"SRI1! C o:!YD':,rI11!lHI;N 
em,1!J'5ITT'E!!! AP?O!N 11t~D Tl1mER FOTTSB 
17ILE )1438 O'i' l"J1l'11!il 3-r:19srrn1 OF 1925, 
Yr:ri1 SAJ"T' amc1ir.n~TETI.J 'B't:U:rG co•1 'flIN­

t1ED IN THE 1927 S1l!S5IO!if. 

·io the membe:ra (Jf ·the 'Legislature of the session of 1929: 

IJ:!he 1)nd0rs1gned. meribera of the above named committee in a.e()ord­
a.nee with Hou.an 1ri1e No. 1428 .of the Legislative aasaion of 1925 1 and 
by motion to eon•tinue said eomnd.tte~. on the !17th a.a:v of the 1927 sas ... 
s:Lon, hereby stibmit our ravort. 

Aftoxi 1011r eommittee 11'3.d made its report to the members of the 
1927 Iieg:tsla.t-u.ra.1 . and having been au.t11.ori~.eel by motion of t.he House to 
oo:ntinue ita wo11t fo:r the next two ;rea~s,.l\t~ pr.oeeedeu. to exercise 
its a:n.tie$ 1 bt holr.l.ittg meettngs ·a.t 1ni:;e;i:>,rqJ.s du.rir1€" $a.id. 1?0 riod~ The 
me1rrbe~$: of' tit& ~on11ni ttee made f:req_u.ent tripe tQ vai•io~a i:>Oin'ts alo~g 
the Miasisaipl}i River from the lake 31egi~n a.nd. aout.h aa far as, Du.buque, 
lowat and f®ther: e~nti®$d its it1ve$tigation by boat a.own the liiSS•· 
1s«JiJl;l1 'River,. ana. ;tn addition 1iher~to by wo.1•Id .. rtg with the trnitea states 
h.b11e l!e~lth Stlnioe 1 · through t ts Bani ta.r;r :Engtneeii • R. R~ Orohurst: • 
Wh$ah ae11e.::tfJ;!'J.$ht wa..&. 1n ttha.rge of. the ge:nel1~1 investigation of the -pol"" 
1,u:tion of the ll!f'6$1s.si'pp1 Rive:it, and. worked in oon.nea-tion with the 
BeEa.lth no~a.·, of the. Sta.tee ot )!inneeota and Wiaconsi1t, and the Ci ties 
of :l!innea.i;ul11$ and st. l?a.'t.1 1 ana. thia t!eport :ta baeet'.t upon the investi~ 
S"-'t1on <if rou:r :o.ommi ttee ~ tog~tlle~ with tha.t of the tJn:i:bed Sta tea. Pub"" 
:t.1~ ·lt$a.l th :O&l)at-t~e,nt a.nd the Hea;J.:bh 1Jepa:vtmant of the State of !Urm.,e. J1,()ta., . . 

STN.rE BOARD 01¥ ~AT/1:H 
.1' t ..... _."',_ , r 1'1.lli_" ~ T ..-- _t ., r rllt 

!J!hf:1 opinion o:t the State Boa.id of Health i.s a.s follows,¢ 

1., . ~he polluti<:>n o:e thEt irtasi.as:t:ppi Rive.i- ab<>ve and 1mmedia taly 
below t~$.l'fwin Oity- look and. dam has :reaohea. su.c,h a. deg:ree that a de ... 
tln:t-fHt' publ;t~ heal tb hUiz&ra. e~i1;1ts; and. 

2 • A ~oud1'b1Dtt of .Pttbl14' · n1d.aanee 1'1$.s been ereatear a.na. 
3. Fi~h 11:Ce. is being sel1~ou.al1 depleted. 

Whe B'oa.:t:a. mthar- uoneluiles tbat this .eo:nd.i.t:i.on 4'f the r1 ve1- has 
iml)a;i~ea. i ta use :f(j.r iee~ea. tiona.1 purposes. ha.a dep:t!'eeiated pro1?el'tT 
values i.n the t-$Side:nt.ial seoi;ione s.djaoent to the vivar, and in ad.di .. 
tio.n the l:oss :of oomme:ce1~1 f,.ahittg 111.au.st:rr has been serious •. 

fhe health boa.rd furthel"' sta:lHJa that the a.btive eond.itton should 
be ()01.-:.t-e<rti~a and th!:l.t to do it, :tt will bt,, neoaasa.ry to eolleet and 
,e11bJeet to treatment a "'iery la.i'ge pa.1Jt of the sewage. a.net :tnd.nstl!ia.l 
we.ate f't-om t~e metropQlita.n ar~a of. l11nnea.po1is and. st. 1~a.ul• as well 
as that front Sou.th St11 . Pauli 1l'th~ol:.'t and other ~opulated a.reaa aa.jao:ent 
to the$e oltiee~ And it ia the op:hd.o,., of the Health Board. that :fol• 
lowing the oonrpl.eti-0n of . the !tastings D$.l1t; 111 1931, the unsani ta.ry eon ... 
ci.itio:ns now exiat:tng dttl'i.ng low wa:tett stages. through the metropolitan 
area will be g1.1~atl1 Gl.gg:re:vatea.. This ila,m will eree.te a ;pool. in the 
river i'Ot' s.pl).roximta/tely one milt a.bo,re Raa1:tings to the Twin City look 
and dam, a d.ista.nae o:t·abottt thirty miles, and further states, that the 
section of the !!isaiaa,ip11:t River from st. Anthony Fall.a to and. below 
the. sou,the:rly lhiniits of St. :eaul, ahoul.d :i?eeeite immediate oQnaidera ... 
tiori. The first step shou.ld. be to abate the looal. a.no. gene:caJ. nuise.nee 
eona.i tion along the river fltonts of :Minneapolis a:nd st, Paul, and to 

'.l '-/2 /7 

' 
i 



'.fi:ttevent their rs ... Qaeurrenoa. !]his may be aemlmrgllshml by oondueting 
the sewage through in:teroe!)ti.ng aeive;i;a to settling tankG f.01"' 1)1:Slim­
il?,a:ry aedimenta.:tiQ!t. Su.eh tra9~tr11ent would 1?emove ·· mue,h of th~ su.epen<.1eu. 
aolids and would prevent alud.gt.t deposit and aoum -:ocu.m:ul.atione .. 

U'rfl:eset this ie done there 1.v:1.ll be deposited al<1t1g tho rivel" front 
in Jt, ::?a;nl d~ing ·the l"dgh 1JQ''Jtt~r navigatio11 stage a eonsir.t.erable a.nHlun·b 
o:f: sludge• whioh· vril1 be exposed tl'llring the lO\i!j iwa:bel'." stage in vrinter 
ahould the ge.tes at. the trastinge dam be opened. Lilrer1:i.se f unl.eas sedi• 
wen:t~;tion fo:t" remov.ing the se'btlea.ble portion .of the suspended ma ttel:' 
nf the eewage is t,rovided, the oha.nnela a.tove the rftvin City Look an:!.. 
"f'Ja.m ~l~ll 1'1e filled. with 6ludge: and, $1lt .. 

111lring the session of 19~1 yottl" eoinmitt.lee made ij;s report of' the 
tvoi-k done up to that time, oove~ing 1 ts inves.ti{!:e.tion fol' neaxily trw 
y~i:1:;rgs. t\ ohemii:nil a.n,l baoteriologi<.Je.l ~xamittafion for a P3 riod o:e 
about si~ months, show'ed eomliti~.ns of the water- i:n the l."'is:s:tssippi 
Ri:ve:t i:r.t the aum.r1e:i:t o.nii fal1 of l.92& to be in au.eh at~.te of polltttion 
as to. 'be ti me.naee. to th~ hea.lth of the i:nhe.bitants of the eomrnunity. 
The !1:t tie$ of St.-. ?a;u.l and JJi~n~a:polis having ta.lcen an active i?rterest 
in ti'hi~ investigation. ~ea:li:Zi.1:Jgtbat the sewage dis-poaa.l of the two 
cities ll'la ~ollutea. the water to suoh an ~tent thf;lt it is necEH3ss.ry 

i, tluit aomethi.ttg be dona in tne .. mfJ.ttal"' of se.wa.ge treatment a-~d. builcting 
·Of :Ln·horeeJJting sew~rs t:1,nd. a sewage di$pos~l · l)lant, theref9re requ.01::rbea 
the r*eg:tala.ture to pa..s.s a bitl .~:u.tllo:tti~blg them to e:q)entl, money ior. 1ihe 
pu11pose •of m.aki11g a general sur'.'fey o,f thE.l aewe:e11.ge system. :tn thi a area 
and tor the PU:t'O(U1e of Ina.king. a. ,etudy f.r:f tha au.'bjeot ,of sewage treat• 
me1t1b a.ncl ae?t~ge da.spoea.l• o.nci the oonstl."U.eti.on of a aetiago d.i eposo.l 
-plantit A bill wao i.ntrod'!l.c~d· ;f.1t .the tegiel~ture which we.a passed and 

.• enaet~d 111to lEiiW':t bttti:ng lc:nawn n.s Oha.pter l.Sl of the Gene:cal r~awa of 
· 1927 1 anti tledt '11An Aot ot'.a.a:~!ng the Me urop<1li tan nra.in9,ge Commiaa:l.on 

to sti:tdt the au.b3eat o:f :eews.se llispoaal o:f' any oi tit;t.S of' the firat elass 
lna ~ttd · !rt the natural 1-1a;tl:!r <,01.1:ese, wn:teh in . whole or in part flows 
ttrt11.1gh 9r art~aoent to tv10 o!i1 t1(rr.te of eu.011 ~ities, 1!),rtd in whioh sega.ge 
from au.eh .oity o~ oities is tt.tsyoat)d. n 

This bill g~~e the iret111JJ;J01ita:n 'Dra:ina.ge Commiea;ton full 'PO"Jer to 
13t'lld1 the a,1bieBt i>£. aewar~e di$posa.l and trea,tment, to mate surveys and 
to ~Ol.lei')t da.ta. ;i1ela;bing to the nietJ:1.ode whioh might be u.aad in disposing 
ct trl.oh aewage P2 vt tl'eat·in~ tbe sam~ so its to pt'o·teQt au~h wa.ter c.u:iurae 
f~mn 1)(}1111.tiPn, .sa well as any. o:ther wa.tett 001.tt>se Oil bodietl of ws.te:e ly..-. 
ing Within t:he dl;ta:ine.ge s.l.'aa of wb.ieh an.eh ai tiea at'$ a pa.t-t.. Sueh Com­
id.ssion lt&.d the -po.welf a.nd a'\tthot'ity to employ en~:lnet,11a, sa.ilita~t experts, 
~d. such othe:rt skillMl or teaht1iaa.11,- trained -persons t;l.$ :tt deem acl:vis• 
s.'hlf, had. powe~· and a:u.tb.o:t'!tg to enrploy necessary ·CJl.e:11i<Hll a.n.rl otfi.oe 
aeaistants,_. and to i:no'Ul' suoh other expenses aa may be 11.ecesaary to oa.1Jry ~"••*~ . trna.ar the bill . the eltpenaea ◊f oa:r:t\Ving on the work of the l1Tetrol)O"'"' 
litan !>lta:Lna.ge Oonunisaion was prorarted betv1een the Cities of $Jt • .i?a.ul and 
Minne EXP o l ;ts. 

As your eoJmnittee was e,pl,)oin:tea. to?." the !)Ulrgose of investigating the 
pollutiun of the mssi.ssixrp:t River and th~ :tnte1'state wa.tei-s. and. a.s the 
l.!etropolf tan 1>rai11a.ge Commission was oreated for the purpose cf 1naJt1ng 
a gene1,•a.l a,1rvey of the se1.1e:rage system of' the la:rge ei ties abutting the 
Uies:tasi:i;rpi River and interstate ws.tera, and f'o:ir the purpose of ma.1t1ng 
a study of the sewage disposal problem, and the wo~lc of this oi;,mmittee 
and of th~ Drainage C◊ttmd.ssion being "c()f a dif:t'ernent natru:ie, yet so 
elosoly allie4 and. duve.iiailing in with the existing conditio::n1 your oom .... 
mittee has kept oonstantly :tn teueh w:t.th the l~etropol.i tan nrainage Com-
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mission ana. is quite familiar i.vith the work t'.hat the :Drainage Oom.l'Jliasion 
has performed in the past two years,a.nd as the Commission hf;l,S prepared 
a oonrp:rehensive repo:t."t of their wo;r..::.t, your committee has no·h found it 
advisable .111 attenrpting to make any report of the findings of. the r{etro"" 
po1itan Drainage Oommiasion, as a:. p:dntea. copy of their :cepOJ}t oan be 
obtaine..d. by applying at the:tr of.fioe, 2694 University Avenue, st~ '?eul 11 
il[:i.x.mesota .. 

IJtnt:~ST!GATION {)? TI!E POLLUTION 0"' Th~ 
!USSISS.IE·;;ir mrVE!R IN IP.Im VTO!'i\\'I''l:Y ffl.i" 
l!!N'NriJAPOLI$ A111D ST. PAUL 4..S MAU'.1!: '.BY THE 
UN!TE:0 STAT~$ J?UBLIC ltEALTH STI:RVIG1!1 .. 

'J!h4' United Sta;tes Pt.1.blio Heal th Se:vv:tce, una.er the direet;ton of F: .. R. 
oroltu;i;tst macte a.n investigation eove~ing a. pettioa of fifteen months front 
Ju.ti$. 1926 to A.usu.at 19'27, .. ha.ving ma:t:ntEHl. a labora.tory- at the Uni irersity 
.of 1!:i.nnesota to make its eherni0·e.1 '.and ba.oteriologi¢al elmmina.t:tona. 
Ss.mpl~e we.re gathe:eed frotn foi.trtie:n Uffe;rent ata:bicna along the l!issiae ... 
~l>Pi ltiV~1t;. ~ta.t-i:tl.ng at O a.:m.d.en Brtdge in Minneap.olis and. g¢.ing sou.tp along 
the MisslaaitPi as fa:tt• a,a t:1:tnona.1 ltinnesota., a di$tanae of J.67 miles, 
Saniples · fl'om these: stations were r~cetved five de.ya ~a.eh week d~U:l.i. the 
b1g5t;11iirtr part ot the invest:tga.tiotl., e.nd. along t<rward.s the end o-f' the in• 
veatie;~tion some 0,f iin~ 1;1tat1Qna· had ta be a.banion.ed on aeeolUlt .ef the 
la.()k of" f'll..nd.$* 

A.total ·ot 2823 samples we1"e aolleot:ed ana ana.ly!ted. from l."egul,a.~ 
a.amp:t.1ng ata.tioti.e on the ma.in str-e$11 a.na tri bu.ta.zti~a ~· ana a.bnwt 70 e,pe. 
oial. se.mpt,«Hi \tt~e collected frfim the stockyard. .ee.wer outlet.a in South. St-. 
Ps:a.l. in F~b:rm.ary of 192:7 in a.n ~l'ld$a'fol' to aaeerta.in the st,.;angth of the 
. 1ruiu.atr1~l.. was,t~ bid.ng ctiaeha.rged into this aeot:t-on of the 1!1$sissi'P'.Pi 
Ri\te:rt1 

Frorq· the, e$time.tes o.t popul.a.t:ton, and total sewe·:r.ted -popul~tion, ~s 
of tanua.iy l, l:927J it. appea.~s- ·bhat on the :Mias.!ssippi Riveltl above 1unn .... 
$a/poli$ the t~ta.l pot,ula.tion •:a· '4411007, o:f v1h1oh az per cent 1ma ela:ssed. 
as ~ra.l $M 18 !)e~ eant a.s, ttrbetn,, mhe largest <H1Ub~unit;r on the :river' 
abttV~ J:axm,eapolta, st. dloua.,. With an estilne.ted po.p'U.la ti.on of 19, 6f.l9, 
:ta 1'00.aved 72 mile-a: ~bt:>l'e the Camden Avenue Bridge.. Within the met;ropol ... 

·. itan. a:.rea ()f thel Mlll Oi ties there was an estimated total population of 
'1.mt,1t2(¼• ,9:.t ,vl:lii;t-h ,fl pa~ G"ent was urb~ ~d 4 pei- aent rui-aJ.· in Bhar®.~t'1rf! 
On the llfi:nneauta. Rive~ watershed." above the m~tropoli tan area; the total 
eatiwa.ted :popul.a.ti():tt wa.s 463,.,659 ,. of which 85 pa:r. cent wa.a ~:vs.'.'.L. On the 
rna1n stttal!'k and t:ttibutaries below the 1ne,t%"opolita.n area the popul~tion la 
mostly nra.l in eompo.s:t:tiert.. . !huia, above the outlet of :tialte ltepin the:ve 
1ma a. total es:h:tniatea p.opu1a.t1on on the wterahed or l,924 1 6801 of wbieh 
9111846 W'a1' ua-ban and 1,.021,.834 l'll.ra1.. Classifying this population by 
thrtfJ zones ~bove 'bhe outlet Qi' the lake, the :eollowi?l;g popUlatiotJ.s are 
within the aeleo'b~d areas •. 
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0£ the total. l)OpUlation above the outle"'11 of :take Eepin, 53 per oent 

vtaa olaaae.d o.J3 ru.ral and 47 per oent as Ul!ba.n., but, 78 per cent of all 
the poyulation elassad as ttrbari was within the metropolitan ~ea of the 
Tvtin Oi tiea 1 while o.f ·'vhe remaindel' 16 per oent was above ru1a. o:nly 6 pe1"' 
eent belQW, this area. 

~he estimate of the population equivalent to the 1bliustr1al ,mstee 
:t'eaehing the rival1, and the total sewered population (aetual sewered 
:Population a~ indua·t:cia.l waste equiva.lentI}above the traX'ious sampling 
atationa on the main a·trea.m and. t:c:tbu:lia.l"iea,, Sewered. popuJ.ations- ha"i!r; 
been con,Diled f~om oommun:tm:i.ti.Qns sent to the eonmnm:tti¢s on the water­
$b~d h'11.V1ng a. 'POP1;1le.t!i()ll <,f abon:b 1700 or gzrea.'ber. s~e~ed population 
estima:.tes do not 1ne1ude the· ae~re:t-ed p;o:pu,lation of publie 01t private insti­
tut!i1ns, thf.3. Ptrp\Uation of wh:t~h may be quite large an certain points on 
the wate:rahefl. mh~ ind:uat:i:1:tal waste equ:tv.al.ents have been estimated :trom 
.aampl!ns· at the stoakye.rd ou.tle·us. ~t South st. Paul, from .obser\lationa 
of ·b~e strength cf .Pal)er mill and. eanning wastes j, by· the Wisconsin State 
Bca.l'd ot He13,l th, and from r:n::et;uuery W$.Stea , by a ssurrting an. equivalent 
s.ewe.l.'elt PO'J;nilation for' an average e:ream.e.ry and applying this :fu.gure whe;r-e 
ereame:t\tas ha.v~ be~n 1.1el)o.rteti on the vtatet-shed... With the e~ception ot the 
la.'l?g& pn~king ina:uatr:tosf :t.oea:ted a.t and in the Vicinity of So-u.·l;h St. 
l?ault t'.h~11e ha,ve· been :t1.~po:1tbed1 as soattered over the watershed, && o:remra• 
a:l'i(!!s,. la eanni~g plants, 4 poultl:'y dressing esta.b11shme:nta., 4 sma..ll 
alausht$r houae.i, a.no. 7 pa.pet< :miJ~l~h Thia 1nto:r:111a1;1on ea.n in no way lJe 
eonaidel'ed. eQmpl.etth: . . 
. . Of t,l,'.i.e ae:ltu.~l. eat;mated. poptq.a·t:ion connectea. with sewerage· systems• 
15 pe,r iumt is titll:tn vl1e metlto,pol!.tan ~rea. 1 and •Of the ind:u.strial waste 
tquivalttnt.a,, (Hi· pal' oent is. in the metrotH)lita.n area.(( 0£ the total equi• 
veilent stwel'ed ·popn'.l.ati.on abQ-V'e Mi:nneapc,lia, 3. 090 is looate·d on the 
·~:t1't1ti ;d:.tltitt. th·e tJ.rat 50-mile ~tl:tte., and 68,810 within th& 50 to l(l'O 
m!le, ~oAe, ab0cv~ the q~tY1t the sewered. popu.lation <>rt the ~ivel' belo1t 
the .xnetl"oJQlita.n area, ts B(l difrb~ibu:f;ed that it· SEr$n1.S to hate ve~y, litt~e 
ef£. tt,,t,. •o•.· the rive·tt· i. f.'XCJttpt .. lo.ca.113', inunea.ia:tely below $ewer outl.lt.a 
wb.e:rte s.lu.dge d~·n;H:>ai,;s ·roa,y oaour. 

· In tha metx,i<:n;,911ta.n u.istr:tot tha:re are a. total of 37 sewex- <>utleta, 
ot· ve.~:to~s. tites1• diftehat1.git1g into the rive~ a.bo~e the lock 8lld aa.ni. . 0£ 
tl11J total, SG at-e . ~1innee,J?ol.1.$ Q-q.tlets • loe~t:ea on bo ·th sides of the 
~:t,re,t., e.nd ll. S..l'i :f'l'Ottt the St.. l?a'Ul sewelf!age ayst~m disehai-g!ng. on the 
e~st ban.le+ . Eel<>w 1bhe d.a.m., . :in the. v:tein:J.ty ot the mou.th of the Minnesota. 
R.iier,, a:t$ 10 inat:i:tru.t::t:0nal ontl.etth in<.\lud1ng tbO$e :f'rt>tn the S:oldiera 
liom.e1 . Vet~rana 'E'ospita.l ~nd Fo;J;"t Snelling.. Below the m911th of the ?.Unn..­
einrbt Rive~ the1'e are: 25 outlets,. on br,th sio.ea of the ri1tel! in st .• Paul, 

. a.rtt. 11. in4luding the atockJa.tda ae.weX'e., in the vicinity of South st. 
· · Pall.l., t'flle,l:a ~l'~ tli~lrelnrei .a. total of a.bou.t as. sewers ()f 11arious ai.,eea 

dis~nargin.s tutt~ea;-ted sew-age a.r1d ind.istl'ial waate~ into that port:lcn of 
the ltiaaisttippi 1n.ver between. the Oa1nden AVeYtll.~ brU.ge, in !!.innea.polis • a.na. 
lnve:v G:co,re i ju:at below So1.tth st. Pa.111 .• 

F;i,,om the . bes.t <1£ta. obta.in8.ble,. at the time. o.f the in11estiga.ti.on, the 
:toll:owing ea.timatea o'f total equivalent $ewered -gcrpulationa have been eoni-
ptled. to~ the metropolitan. di at11:tet.. . . 

l!.inneal)ol:ts above the look and dam .... , • 380 1490 
St. .?a.ul a.na. vicinity "' " o .. • .. - ,. o .. • 205.200 
South st.. Paul Md vieini ty .. • • t • • • • 30f> ,100 . 

2?otal • • r; .. ,. • " •.• , -8"911·;,rmJ 

The di :;1charge o'! eewage into ·bhe pool formed by the loo1c and dam at 
l'iinneapol..:ta ha.a :veauited. i:n the deposition of oonaiderable sewage mate1"­
!al. and o,the1" mattex- on the bt)ttom a.no. along the sides11 I::atirnates of tbe 
depth Off. ;l<,oumtila:bed deposits, einee the dam was e~nst:t'U.oted 1n 1914, 
have v,s.;11ied· :e1tom 8 tu 11 feet. A further aoraplioation of the sewage dis..-
poaal pr. o. blem; o .. f the :U. tvin 0. i ties and. trioini ty 11 :ts f'oreaeen with the ot'>n­
etru.otion ot vhe proposed second dam at Rs.stings... A pool similal? to the 
Ql'J.(7 already il1 eJtistenee at Minneapolis will be orea.tea.. into which the 
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25 :$€jtter-a from st~ l!av..1 ancl the 11 01.1:i;lets from So1,1.'th st~ .i?aul urill a.is.,. 
ehargep with the i'o:i;mation of sludge dei;losits in thoh"' vicinity,;, 

.PHYSICAL omm:r.TIOl~S 
»U11Il\!G TlfG P.11'!tIOD OF 
T8Ji J'1'T~ST!G\TION. 

~he genet'al ~lpl)ea.ranoe- of the l'ltiss!sa.1:ppi River through the Twin a ities,, and. as f'ar d.ownstree;m as: lTnstinga, du.ring tha monthfl of June• 
Ju,J.y a:nli AUGttat, l98Q• waa that of a hea~ily polluted nnd ove~loaded stream. 
!"as appeal's.nee, above the metropolitan a.1:ea. of the r~win Cities, near the 
11:!:tnnea:pol.:is· Wate:c V.Jol?kS intake 1 was that of a normal. au.r:f:'aoe str.eam, but in 
the 10 miles betwee:tt the Camden oren.u.e Bridge and the Twin fJity loo!~ attd 
da.m, its· nondition iv&.a oomp1etely a.lterea. In the pool behinet the da.m:t 
se.Jtie eQttditiona were vigorous throughout the summer,, the surface Of the 
wa.-ber w:1.s b~Q:k,en bf ::c:ts:lng gas. bubbles, ft.•o:m the fermentation of the alitdge 
.on the br.rttom and. aides of the po.ot, an.a. the snrf'ao.e was often eovered w1 th 
filins r,f nsew-age sleektt from tha af.nve~ outlets o.n bo'f!h sides of the river. 
'l?he ··tate,:, Qf the pool tvas ttsu-a.lly- d.n:ttk in colotf and there '\.lfe.s mu.oh evi• 
iii,noe of sew~p;e pc,lJ:n.tion by the charaeter of the materials ~aught 011 the 
sel'eens at the powex- house a..nd floaliting in the. quiesoont vta..te:r near the 
liea.a. ,of tne luok. Od.ora ,.,ere notiGeable a:t times, on the varlcways b.or .... 
de:t:tins thfl ri ve:tt,, btiir tlleee u.su.~lly oocuwred in the v-10 in;t ty of the la:i:ger 
sew~,: outle:ts i'rom·whioh the odor.a Vier~ p~obably derivea. .. 

In <H.l211leot:i.on wt th the produation 'Of od.oiws, 1 t. :ts i:nteresti:ng to note 
ths.t the r:l'Vttr banks through 'h~inneapolia ant!.. st. Paul are t.H.>rapoaed of sa.na­
s.tone or litnesto~e. ll!he sevtera.ge system :ts oon.strt1.eted B,b ove the 1~1 ver .1 
neat?' the 1;1u.rfriee of the stone :forma·tio%1., and ia uaualll discharged. through 
a d.1:~p 1na.1:lholfY into a w.nnel extending be.e1t from the ri vev ba:nk. In ·tt1.e 
p~oees* ot taill:tng f~cm the higho~ ta the; lower eleva:bion, in some instan­~ta main:, teet, .mu,Jh gs.$ $tams to be liberated., from the aewa.ge * 1vhi(!!h 
nau1es .noticH·.1~01."e od(lZ-$ in tl1e vioinity of the down shafts ana. at the end. 

·. of tu:n.nela at th~ ~ive:t' ba.ttk11 
.· . In the sµ.nnne1.! of l~Z6.t i/e'l!y 11 ttle d.il.u:ting wa.te:11 t1aa au:pplied by 
the Utntt.e:$01:Ht Ri <vet", and the· polluted. eondi t:1 on of the lUeiei.esi:ppi River 
we.a notinea.hle th~ougb. st •. J?a.ul t South Ei.h, Paul . to 1fastings,.. !:n this seo­
t1,rn ot the :t-iver, . clapoa:L tion of sewage . :material fr-Ot"l ·the. sewer outlets 
a.t Gt., e.a.ul.' and the. ·~,toe:kyarda sewe:rs .a.t south st. Ea:rll; had taken pla.oe 
behb,la the Wing de.ms and· in the bao1twater 1100J~n, a.l()ngsio.e the wain ohan• 
ntli dtf.~ to dee~eaaea ~-rol®e and itelou:tty, of tlQw~ Septie oond.1tlons war$ 

· o'.hservem.. in the: ;1:ivuo t\S far ttownst:eeo.m as '.Ere.stings~ 
· . . J(tlow Has.t:i:ngs ttno. t.h~ confluenoe. of the st~ Ox-oi~ R1 vew; there was 

a tfatieea'ble iJlprovem~nt in the condition of th-e wate;v • tmilil at the out­
let of :take P~p1.n the· oondi tion of the ~i'ver seemed to be as good or het­
te~ than when ,:. t entered the metl'o1>ol:tta.n district of the Twin <;Lt.ties •. 

' ,... ---,_ -.4-,:...,.,_~ ~ - ~," 

Witlt the inerea.se ~tn st,ream fiovr and d.eereasea in wa..te:tf temp,era.ttt:r:es, 
begilUJ.ing abt>ut the first o-S: September. ,192&,, t11e ·eondition of th~ 11.p-pe:t" 
l'iver throtlghout :tta ;enttre leng.th improved.. J.11dieativ:ts of eeptie ao­
t:ton behind the rt.am i'A !-~inneapo:t.is and in the portion o:e the :f1ive:e be ... 
tween the d.a~ a.nil Rast:tngtt, d.iea:ppea.red., a.na there was evidenoe that eon­
Sid.erablE; g;uanti tie a -0:f the depoai tea. sludge or aewa~e solid.a h:-ld been 
<'leaned 01.1;b ... fl'om behind the . wing da1ns . and in the bia,c,kwater pools in th,. ... 
section ot' the main eha.nn(.Hl;J.. through St. Paul to F..a.stinga. 
. In tha lattel' -pa:rt of :Noven1ber. the river became frozen oite:t» a.net 
the1:ie was ,an icH~ oover on it. iri.th water temp-era.tu:res of o d.Ggrees Can .. 
t:tgrade 1 ,1ntil a.bout the m.idctle ot r.ta.r~h 1927. Following ·the spl'i:ng 
mmo,ioff ot April a.no. lw.y, with a,bl)ut 15,,900 and. ll 1l:O0 seoond feet airer­
age monthly fl.owe a.t the Falls of st. Anthony; the quantity of water 
gra.du.a.1lJ diminished to an average o.:f 4 11 100 aeoo:nd feet in August .. 1)u1~ ... 
ins the spring ru.n-of.f 1 prob~bly additional deposits in the riv.el' tfere 
swept away in the section of the river below the Twin City Loek and Dam; 
but it seems doubtful 1t this increased flow had mu.oh effect on det>osits 
behind the da~ at ?:Tinnea.polis. · · 
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Inspe~tion of the pool behind the loak and dam, du.ring the summer 

of 1927, imlioated th0.t septi~ action aga:tn started a.bout June 10th, 
in the 'triaini.ty Gf ·bhe J..a:.t\ge 38th Street sewe1~ outlet. It 1a very pro­
bable th~t the temper.ature of the river water in the vicinity of thi~ 
out1et a.nil over the sludge deposits kno'lfm to exist along the bs.nlt below 
it, was somewhat higha:e than in ·the remainder of the pool,_ so that thG 
aeptio conditions started. early at th.is point, :Sy ,vhe end of Jtu:1.e sep­
tie a.etit>n VJa$ in evid.enoe over the entire ar~a of water surface behind 
the look a1'ld darn, and. thia aotion oontlnuml until the. ~lose of the in"' 
vastigation on the last ot Auguet. ~!hen sept:te conditions 0,vere fi:rst 
observed in the vie1ni.ty ot the i8th Btr~et sewer outlet, the $1rream flow 
had fieexier:uiJed to a.bout 6 ,ooo eeoond feet and the water tempers.tu:re in­
e:t1eat1ed to a'pout 21 clegrees Oe.ntig:rtatle, At the end. of the 1926 dry per­
iQdi septie eonditiona in the basin disappeared when the strea~ flow h~d 
:tnorea.aed to a.bottt 5.000 ae<Jond feet and the wa.ter tempel's.t~es had de ... 
erea.sed to 18 dagt-ees Centigrade, 

Dt1:1•ing 1927., .ec.mdition& it! the river th~ough st. ?a'lll do11m to Rast• 
ings., a:ppeared. m,u~h bettel' than ln 1926 • but at time a toward. th.e end of 
srurane:,:.1, sample . colleato:t>s repo~ted <fbjectiona.l oondi tions :tn the vioini t.y 
of the Robert Street b:tiidge a.nd at the bridge a.eross the l"ive:c a'b !nve:e 
Grove b~low the sewel" outlets of the packing houses. 

gtgS'f1.ItT.~ OJ!: O~~!tI,IQ~L. !W2. BAG?:ERIOI,Ql.UOAL ;q~~~i!l:!~111I~!~~ .. 
· .11th iiht e~:tuemel1' low st:t'eam flows in J'Q.?le, July a.nd August, 1926, 

(e.Yel'ag!J1g ~out 21000 aeeontt feet) at the Fa;lls of St. Anthony• t.he dia­
tH)l:Yed oxygen, ea:rried bJ the: ?itl.Seisaippi River, as it entered the :metro..­
-ool;itan a.tat:xi1et• was pra<rti~allY del)letea. in passing tl:rrough the :pool 
e. t!. ea.tel. bf the: look .and datA.1 and temained. d&l)leted 'bhroug.:h st ... J?aulJ 
South St. Pe.il.l an(i. a.s fat' aowustrtam as Hastinga,. . or to a point ju.s1;: 
a.aotte the ~onflutnoe of the st. OJ.ioix Rivtatt• Du.ri:ng the three summe~ 
month.ff. tbt ntonthl.y a."Varage disaol'!fed oxygen oarl."ied bt the 1d:ve:r at the 
Oamd~n A.1'(tn-u.e b~idgt.,. MinneapQliB;. var1~d. from 6,,13 to a.05 t,arte per 
mt:Ll!on, OJ.' from 71 to 85 per cent saturation. For the same months, 
the a.1'el?age d.iasolved c;xygen had been reduead ail th& l-0ok and da.rn to 
from 0.43 to O,w 14 pa.rte per nd.llion_. or to from .5 to 8 per eent satur ... 
atton,, Alctb◊ttgh.the l!iMesota RivElr ea.r.riea. an a'Verage of from 4-.8 to 
1h,7 pe-.rt.s per milli'Qtl Qf dissol:v~a. oxygen du.ring tllese months, the :flow 
eatintated at tb.t mo.ti.th (June 352, Jul.r 1~8 and. A;gguat 2G5 seeoncl feet) 
1"a.e insu:f:f1oient to 1:tv<>d.,u.ee li ttl$; !:f any, effeet on the oxygen eond.i­
JiollS in the main st1.-eam through S1h 1?a,1;tl and below., so that th& ave:r..­
~e .trJ.onthl.9' 4,:tss.olve4, oxygen at Ha.stings. l'lad. still fu.rthel'.' dea1.1eased to 
between 0 •. 16 and Q".39 :pa,rts pe~ million; o-:r n: 2 te i!.J5 per ~e.rtt sat ... 
tl.1la;t1o'l.'t. Below Ra.etinga, du~ to the .inflow of the St. Oroix River oa1rry­
ing an average. o:f from 7.l to s.,2 parts '.per million., dissolved oxygen, 
a.na.. the Oa:nn.on :at V'eX.- ;!rom: 1.1 t<> 8* 5 J)s.rys l)e:C million and . in adt\i tion 
to the ·a,bsenae of any- large a1noUJ1ts ot pollution; the condition o:£ the 
:uivexa showed t:t mal!ked imp:r.ovement between: Es.stings. and Red fling, the 
monthly ~verage d;issol.Ved oxy1~en at Red Wing being slightly in a:x:oess o.f 
2 pe;.cta' p.eX' milliqn (25. per oe:nt sat'.\Wation) and at Rea.cl.ts Land.in~h the 
01.ttlet of La::tte. Pettin, the a1fel'&Sf1 ni.on·u.b.ly . dissolved· oxygen ha.a. increased 
to lh4 to 5, 8 parts -pe::t' million { 61 to '1$ pe.r oent satul1ation) ~ Tlle 
pe::riod of depteted oxygen in the up-pa» portion 01' the river was eoinoi­
«.ent Q:t' eourne with the se-ptic 0:0:nd.i tion of the sludge deposits on the 
bottom :ero:m ~1l'.1Xlea.pi>l1s to Ha.stings,. 

Du.:r::1.:ng the stUDm.er ot 1926, the water entering the metropolitan dis• 
tr:tot had a, m(>n.thly average• 3'1,t,td~$rees Oentigrade agar oou.nt in 24 . 
ho~~s, varying from 950 foT August,to,2.900 per cubic oentimeter in June. 
At; the look ana dam the a,.erage mQ~thly a.gar eottltt had :J.nc,reaaed to from 
300,000 to 650,000 per ,.ru.bie oentim.ater. Throt1gh st. ?a:u.l the a;rerage 
deoreased sli~htly • but reaohed · .. ~ )n~:g;fmum at E'astings, ranging i'rom 
750 1 000 to 1,200,000 'per uub.:tc o.tfnt;tw,et~r:.1 On some days the agar oou.nt 
at Ffo.stings ;rea.ahed three million per ou.bic centimeter. The :a.ool.i con­
tent V1ii,ried fl"om a.n a.irerage of 1 to 4 1)er au.bie eentimete:r;-, above rinn­
eapolis, to- from l,600 to 2,000 per aentimeter at the loek a.no. dam, 
sho,.1ed a. slight d.eel?ease through st .. Paul and. reached monthly averages of 
from z .. 200 to 10,000 per oubie centimeter, at H!latinge. 
6 
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Belov1 Ha~ti:nGs both the ba.eterial count at 37 degrees and the 
E. e<)li estimates showed a decrease, wi:t'.h monthly avera,ges of 33,000 
to 53,000 ~er eubic 00ntimeter't for the 3r ... a.egtee oount,., and 100 to 
200 coli pex-· eubio .oentimete11 at Rea. 1Pf1llg, which had still further de­
erea.sed. to a 37-..o.egree cotlfit of 7 1400 to 18,000 per oubie eentimeter 
and a coli eontent of from 1 to 5 per oent oubio cH:1ntimeter at Raed 1a 
!;anding .• the outlet 0£ Lake Pepin. 

'nth the deere.a$e in wate:a tem}>ffra:tu.re • in September and Oa.tober, 
ana. t?t0 increaa~ in the 0.ve1.1age m.onthlY' w.n1off\ to 6,000 and &,572 se­
~t>nd :feat at the Fal,ls of .st~·. Ant}:Jony1 aeptie oond.i tiona in the · pool 
and tn the :r.tiV{l)X- thl'.'Qugh St... Paul <lisa.1rpeared ant1 the l'i vo"I! was in a 
mt.eh. improved. a.ondition. ·whe 1J'a.ter el'.rbering the met:tiot;,olitan d1atr1ot 
~~rried a. mc:tLthly average of dissolved ox1se11 of bet,11etn a. o to 9.2 
:pa;:trfte t,el' mi.lllon (a.bout 8:L lie, cent. aatut>ation) with an average of from 
6t5 to '1,,fJ pQ;~ts pe:tr million ( 54 to 69 per :0-ent sa.tux-ation) ttema.ining · 
at the: look and dam. Thfough st. Paul the monthly average dissolved . 
oxug~n W$S from l?etween 5.,0 t<> 8.,5. pa:x-ta per million .with 6,4 to 9.2 
:po.x-ta. J)e.11 mil.1itln· pl:>eaent. at Ha.:artinga., 

1J'lir!.ns the months of Septemb:ext, oetobe:e and into liTovember, until 
the ice i)OVe:t- termed en the ri 1telt ..- thei1e wa.a a. Jtegnla.r inoraas.e at all 
$ta,tions. in th~ a:rel.-age: diasolft;,d oxygen with the decrease in water 
temptra"bu.rt:la towar.a f~e~ing, · · 
· · ~cru..g~o11t the enti!l?Er pet•ioa. ijf, toe eover on the river; whieh lasted. 
,trom. a.bou.t the midctle: r:,t. nov:emife~ t~ t.he rdd..dle of tJte..r.0;:n .. 1. the~e was a 
:rrogul$1' 4&e.1!$Si$'& 111 the 4isa9+Ved. oat1gen eontent of the. water at al1 eta ... 
tiuns1• ®cl th, :to11&e~· the eove~ :ti~ma.t.ned in :plao!t the lowe;i., the diai­
tol;r~t a~sen bee:ame.. In SRite ot the fa.c,t th~'li o de~rees Centigrade,. 
tr,.$ vd.nt«:r.ir tempeX.-atu:ce • of the ws.fJe:a, the dis~olved O$yg~n should haV'e 
:rea.el:ui«; ·.~ nw.x!mum {.a.'bou;t 14;,~ pj.p,.m,;)., .a<ilmally by liltibrua.rr the dissolved 
~qgen at the vt1~io"t1s. ~axnpl1Jlg s.ta.tiona ha.d :rea.(lhed the a.nu,ant$ indioated. 
ill the ftllow.tng table. . ·, . 

Sta.'bi(U1 
nwnb~r Per 

etnt ·· . 
~at~at1Q.n 

--

Dissolved 
o:qgen 

P~1>.m .. 

Pel'.' 
eent. 

as.tura'bion 

115 
'/8 
75 
72 
66 
62 
55 
74 

REOClCiJltR1i!!f0! OF COiDilJ!IOI~S 01' 1926-1927. 

Irt the ~aJ.l o:f 1926 1 sept:to oond.i ti one ;1>:1 the pool hdh:lnd the look 
an.a da.m d.isapt)&a~ed vthen the atr.e1a.m flow th;qough the pool. h'ld ?!eaehed 
spproxima.?.1.ely iS,000 aeeond feet, A:t; this time the water te:mpe1,1atura 
had fallen ;a_t the ou.tlet of·· th~ pool to 18 degrees Gent.:i.gra.de, . mn the 
slinlintr o:e 1927.1 eeptio oondi tiona again beearn~ general. throughout the 
pttol when the et.ream flow had d.eore1?ieed. to about 6,000 .eeoona. feet and 
the w~.ttr tenipera.tu.rea had risen to 21 degrees Cent.ig~aae. Irid.:L"oations 
are 1 tha:t the eritical flow in th!:i river t!ll'ough 1.Iinnea:polis lies some• 
where between. five and six thou.a~nd seeond. feet 'fol.' the present se,vage 
ioading .• 
7 
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11.verage monthly stream flows of 5 .ooo aeoond feet 01· le-ssi.: through 
the -pool 'behind the look m1d dam; have oeo,1rred during the su.mme1" rJ.onths 
in tl:e p'lst 28 yoa.ri:s. 

Out of ·the last 28 yea1~s; there h8/li'e been 11 foe '!Jlhieh measu:t1¢m0nts 
s.1"e a:V'ailablet when s:!; lea.st during two c;onseeuti-v-e swnne1.., mon·t,hs the 
$ilJ'eraca monthly flow has been below 5; 000 senond :feet. Du.rina:; ettoh o:f the 
lait G years {1922 ... 1927} the ave1Jae:;fl monthly au.mmel" flo\1' ha,a been less • 
then 5t000 t'ma1)nd feet 11 Zo:i:- per:tod.s of two 111ont1ts eaehi nhile prio;r:; to 
this l~at extensive period. ot' low au.mmel:' i~ows t the interval betw,,en ha.a 
1'aried f"oni 2 to 8 yea.x-s.t' 1Vi th ino.reased. aevra.ge lo-:.i.eling of ithe 1'Ji ver • 
d.u.e to ine;rease in P◊llttlation and extensions of the, aeweraiJe aystami to­
gethe:v with 1onai ble induet~ia.l deve1ot1ments and inoxiease in ::tnd"U.strial 
waatea, the time :intei--val of' periods of objeetionable oonditions i:a. the 
!~i:~.lSiaaip:pi Riva~ behind. the look and ct.am vdll be eon:binually shortened 
and the d1.1tia tion of' eaeh t><1r1oa. lengthened. · 

. If for an3" reason a. uhange in the rego.la.:bio.n of the aWIUnar tlow of 
the rive:t shoul.a be made, .. resulting in d.eo:ree.sea 'rU.ll•off thl.'-ough Minne ... 
apol.!a.1 'Ji)eriods of objeetiona.b1$, eondi tio.:ns from tlte dieoharge of ee·wage 
mat be ,nt0~$ t~aqu.ent in the future tt.1,0.n they ha,re bEH1n :tn the pa.at. 

DILTT~!ON RAf!O! '.NTI;OESSARY. 
l•--•.11111 11! '! ; ,.bu.A . _ ·. ~ __ Fft!i!•·........--~ 

. At valJiiett~· mcet::tng$ Q.f the !nterim Oo.mmittee and of the sa11.ita:ry 
a:nd niatnaee 0Qmni-iasiona of the !J.iy1in Oitii;H:tt the qu.est:ton of the, a.11-u.tion 
fe.t.lo ,(tiatit of. o.ilu.ting watea1 to ae\va,ge) . in the l'li vfr through llintte.a.po ... 
1i~ ,:t1nel St'.. '.Era.nl ltars btlen toueh.ei u.1.nm., . '.fl"ign.l'ea va~ying . from 3 to 8 se .. 
oo.nd .:tfet. pet' 1,000 o-t sew·erecl PO'Pu.l.at:ton, have been su.ggestf3d a.a suf. 
f~teient to lU.l11te, ,vitho:u.t n:u.::t.sanee, the aew~ge of the Ttvirt Oitiea. On 
the ab~ve ba.s~s ~tM1 using tlle eetima.ted ·$ewe~ea ,iOpul.ation above the it½tn 
as 380·,500, fl.Orta. in the l!iver of ft-om l,,150 to 3 1,050 seGond f·eet l'1a;11e 
'bee:n 4onaideved. o.s. sutfitient for< the disposa.1 of s~wa.ge entering the 
s;.a t1on o:2 the river: above tn:e . dam, 'l!hese: ltilu.tion :ra tioa are uat1,ally 
8.PP:liCH1~l$ v1here th.ere is i-at11d flow in the r:aeeiving stream 1 whei:-e the 
m1ld)1g ot the $&-wage and. diluttl'l>;~ wa.te~ !e th~rofi.1gh, and where the bed of 
the :r.weoeiv!ng. str~wn 1a . free fi'om ·· slu,dge depol:Sitts er oth,:n? organ:te ma.t• 
e~ls.ls~ . :rn Plao,ee, behind the lo6k and. dam, deposition o:f' sludge is 
sa.:Ut tO' have oeottr?td. to 1leptb.a of 8 to ll feet. It ia believed that 
these s1.u.11ie dep()aits have a.. very great inf'luenee on the water of the 
.iwive~ .and. meike: :neoessa.:i:.-y d;tl.ution. ratios r11Uoh in ex.eess of those o:-cdinar• 
111 t-eqUireclt _ 

tfaing the di$~Ol.Ved ox1gen a;nd bioehem!oal o:it.1e;e-n. demand reeults, 
a:ete~ OOl'Jtection for l!iver tem,pei-atu.re • between Ste.tione Noa., l and 3, :tt 
is possible to esti:matt th,,. d1f:Cerenee i11 the oxygen be.la.nee in the st:r.-eam 
between'these two po!nta1! In June, 1926, the dissolved oxygen and. 5 ... d~y 
b:t:oehe.in:toal Qxygliln deme.nd at station N<>:• 1 wa.a 6+ 05 and l. 50 part a per 
milliCnl,. icesi,eeti:rely. At Station No, Z; the dissolved oxygen had. a.e ... 
orease.i/1 to o. 74 parts. :per million a.rid the o•da;y oxygen demand. had. in­
~37eased ·to 5,84. parts peJ? mil.lion. The av.e:Cf1ge tempera.tu.re• during June 
a.t Statlon Nth l WaJ? 18.3 deglUfea Oantigra.de,. and at sta:bion No. 3, 19 •. 4* 

. o. * while the a'ife:t-a,ge flow of the river 'through the pool behind the look 
and d,run W~$ 2,458 second teerb. Oo:ttreeting the 5 ... day bioehemie~l o~ygan 
demand fol! tfJrnpe:t:"ature, there was an increase in oxygen demand between 
Stations 'Noa. 1 and 3 of 4,.34 parts per .million .. At the same time there 
was a; de()rea.ae in the dissolved OJcygetJ. of the watel: ot 7 ,3.l parts l)e:r 
ntil:lion between the~e same stations. B~sed on the ave~age monthly flow, 
at the a.am* the:ee was an average daily loss in dissolved ox1gen equiva­
lent to 97.000 :pound.a, and. the water leaving the dam oo:ntained sub,.. 
Sta.noes req;1.11:r;-1ng, during the next 5 day-a, an a.ddi tionai 56 .ooo pounds 
of oxygen daily, a total oha:age in ba1a.naa t>:f 153,000 pounds. In a. sim­
ilar manner the ehange in oxygen ~ balanoe of' . the stream in paas­
ing from Station 1tro~ l to No. 3 hg,s been computed for ea.oh month during 
the investigation, 
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In this report are presented de.ta CQlleetod dui:i:ng tho investit}l­
tion of' Jrihe ~Pll\'l.tion of ·the !;iiasissi-gpi !'ti "ll'Gl? ~;h1"ou.ch ti1.~ Itotro9oli tan 
aroa of tho 'JiT.tn Ci tie& and its atfe()t on the boundalciy waters bet;ween 
tS1nnesota and t\Jiseons:Ln. 

Tha stu.dy was raade. possi bl.e by the oo .... operation betv;een the Stt1 tes 
of Jtinn~a()t:a. and ~fiam,na:tn,. the Cities of 11iinnea.polis ::'l.nd '«;t., 2auJ., o.nd 
the· Unit(rd Zt:9..tt:J& .iu.blio Heal·th Serrloe. 

fhe de.ta a.a.sembled du:d.ng the- investig1;1:ti.on consisted. of total po-pu­
la.i;ion eatima:tais, estimates of sewe-red population 1,nd of -population 
aqu.1'1alen.t to in<luatriaai v1$.Stea; method.a- 0£ sewage 'b.rea;tment, s·tream 
flow ~eeoiaa. and :results of ehem.lcna,l. and b~eteriologie)a.l e,nal.yaes nf 
:r:1ve.tt water ta.ken du11.1ng the 15 months J'tllle t92& to i"u.go.l.:lt 1921 .. 

Th$ ·to-ta.l eijt.bna.ted po1;1ula:bion on the W&tershed. s.fo>Ve Winons.1 as of 
.Jan~. 1,, l9 ... e7. 11 waa 1 1924_.680. Above t.he lJ!v.;11.n 'C:i..·t1 .. e~1, 16 ve.r cent of the 
t)o.pttl.a.tion {l.49;4861 w.as i.:wba:n in ehars.oter, w.hile below the Cities,. 20 
per oent ti.ei ,697l ;tell i!!1i thin. th&s elass:tfies:tion. In the metropoli• 
ts.n 4istr1ot the Ul1'ban popu.la:bton was 9.6 per o~nt (708,810) of the esti-
mated 110:tn:O.at:f.Qn. . 

Tb& tot.al firqttivalent sewered t,Ol}ula;tion (a()to.al sewe~eit'L -population 
plua. poputs:bi<>.n tquiva.l.ent to indn.strial wastes) · above the ll'l\7:tn Oi tiaa 

.. was 21tliS80" (rf 'f1bioh 3,0'aO ,was in t:ne 50 ... mile zone and 68,810 in the 50 
to l.00 mil:e -zgnw t\bove l1'1nneap~li·a,. . . . 

Of th.a total ~qu:tval.ent popnla tion of s~o; 790 in . the nwrhropoli tan 
a,,.-c,e,, s.ppr1dm':ttalz, 38014~0 was abQve the da1i1, 205,200 l)elow the dam 
t1tt-011gh st •.. Pa:u.lt and 305;1.00. in the vi<1inity of South st. J?a.ul •. B~low 
the met~opol,.itan a,1tea, t'b.e equivalent eewered popttlat;:ton waa 302 1 2~5. 

Qt th~- tot~l. e.quival.ent seweved population above Winona" 60 per cent 
na .a,tgllg the i& t1iles ot ~:t v~:12' th:t1cu.gh the t.fwin o i ties, ~nd the sewage 
w.a..e d.1$eha.l1ged into the z-iver w1 tnou.t tr~atment th:rio11gh · appro,timately 83 
l)'lltleta •. 

the sewage. t~om ~bou.,t 4 per, eent Qf the equivalent ae·vered -popula­
tion •en thf;l eriti;re wn:tei-ahed ~eceived smne :form of trea:tmexrl;-. 
. . !l!he· :Atisi1iss:t1lPi R!frve~., a.a it en1;el;\'ed.. the Twin Oi ties i shoi11eo. very 
littl$ ~ff$i#t· o.f the: a.tse.havge of'. ·sewage and wa.a·tes into it f ,~om the 
Gommu.n1t:t~i above: 1 an.a. the amount of sewage whioh it. reoei vad below the. 
mtittCtH,lita;n dittb:Ci-ffb waa so distJ?-m.buted as to have bu.t 11 ttle effect 
.on ·the. ~iver', e~ae:pt perhe.ps lo<!allS'., .immediately bel.ow uointe of a1a ... 
Oha'r$flh !!ht irQa.t bttlk of the <H.lnta1rd.nation o:e _ the uppe;r: llrieaiasippi 
R!v~1' waa the~e:tora: diractl;, ehargeablt to the Twin. 01 tie a and Vieini ty. 

St:ce.a.m flow datai show tho.t the stt.Mmer nows of 1926 w$1°l(;i~~trem~ly 
.. low th:t:'Ottgh the met?.ol)ol.:t tan disti!tot and t.nat the fl.owa of the su.mrael' 
folio.wingi while a.gain he1ovr thEJ: nor.mill, were above those: of the -pree~d­
:lng .euromer. ~e tall e.na winte:rt months had eyl'EHl.m flows very nearly 
llJ)'rtna.1,,. but the sp:r;i1n$ ~l.ows. of 1921 w~re well . above normal. . . .. 

;Qbaerv$.t;1.ons along the river and the :i."esul.ts of , the chf.¼miea.l and 
baateriologie&.1 a~a.nd.ns.tio:ns indioa.ted that the ri-rer waa. heavily poll• 
11tan. through the met:ropo-litan area. of the Twin Cities. ~heae eon.tlitions 
ex.tentl~d a.e fa:tt downa.trearit ·1;$ Hastings cl.u::t-in!" the summ.eit of l:926 t bu.t 
c.oncttt:iot11:i th?Qugh St. Paul in 1927, 1928 were ,somewhat improved. · Below 
Hai:.rtinga. :tmpi,oveme11t itn the river was notioea.ble to Red Wing. a.:nd i:-e .... 
o<'iVery e;gpal!en'b a.t the outlet of 'Lake Pepin. . . 

r.f!he most objeotionsble cH>nditiona were in the pool beh:l.nd.. the dam 
$11 I·Iinneapolis, whe1~e 1.nrj}t:to conditions e~isted in the sludge deposits 
on the bottom,. where ge,s abulli t!on was vigorous and whore the su:r.-fa.oe 
wa.s .o,ften oo~e.rea. with sewage sletk. 

The lovitwin.ter flows, idth i~e eover on the river, apparently pre ... 
vented reae:cation of the watel" at the surfaoe 1 ·11ith the result th1.t the 
effect of lov1ered dissolved. oxygen ~ortd.itio11s extended further downstream 
in the winter months to the otd.llet of :take 1?epin. 
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The appearance ~nd disapp~~~anoe of se~tio conditions in the pool 
at lfl'-innea;golis suggest a oritioal summer flow of between 5,000 and 6,000 
aeoond feet with present sewage loading. 2he high dilution ratio is pro­
bably due to the aatioit of sewage sludge an<l other deposits in the pool,; 

'Phe oherai:oal data appear to indicate tha.t there is an s.oc.umulatio:n 
of sewa.tt;e s1u{ige and other materialst during the w•inter montha \"lhen bfo ... 
lo~ioal activities ':I.re restrained, whieh remains to e:x:ert its influenoe 
during the montha o:f higb.e-r \':Tater tempera:L'Ure;. These concat,i ons result 
in a.n exoe~sive loa-el during the months of summ13r f'lov.r 11hen the stream is 
least capable of oaring to~ it ., 

Past reoords of at:d'ea.m flow i:nd.ieate tha·o average monthly flows of 
5't000 second. :eeet or 1ess (°turing at least two ~uooesaive summer months 
ha.Ve oecu~red during 11 of the paat 28 years. Two c:onseeu.ti ,re summer 

· rnunths ot low flows hav-a· oeou.rl'EH\ d.~iug eaeh of the f?8.St 6 years, ,vi th 
longest interval between.of eight real's from 1902 to 1910. 

: Est:tmates of time of :Clow, from the dam, indioa.te that wa.ter passing 
:it. with a, eo.mpal:'ati•vely high oxygen demand will leave the metJ?opolita.n 
d.ia.triti't t u.ndel1 present channel oond.:t tions I without exerting 1 ts influenoe 
through st. Pa.ill and So11th. st. Pa:0.1. · . 

1Vii,hin a. eo.mp~a.~1·ve1y ah.ol't ti.me 1 however, a se~ond pool v,111 be 
,t';l:tt.eated between the present dam and. Raatings, by the oonstructtion o:f a 
dam tl:U-te mi1ea a.bo-ve that eity.. iresent oond.itions in this seotio.n of the 
1-iv~:it will ther.afo'I'e be materially ahangea.. . A aeeond i,HlOl • resulting in 
d:&dr111Bec iri. vBloc.it:y, ae:QuSitien of aewa;ge materials and inareaae ;!n time 
of passage: thrQugh these o.omnm.nities ana ·01.1t of' the metr9po11tan distriet, 
\till l'esult in eondit,1.on.s sim11ar to those already existing through M:t:nn• 
•a.Polis. ,ni.ereas tbe 'ltppa:r -pe>ol will be. su,pp:l1ed with a normally a.era.tfi. 
wattrc entering 1ta upper :ena,. the. seaond pool will receive wa.11'e:t- mor.e. or 
.l<uui derpl.fted ~t oxy~en from its paasa.ge. through the pool a.bov.a.~ 
. l».(.\t'eaain.g ae111a.ge loads 1.t'.t the exiating pool a. t 1~iri:tmes.pol:ts, with 
th~ proba.oil.it7 that within a. few ·fe~s. the stlwage. and :ina.ust:t1ia1 wastes 
f1t.0Ul St, Eau:t and. Spri.th st~ Pa\tl will enter a .similai~ po.011 will l'Gsu.lt 

. in aeell.JW.la.tions o:e sewage mater;taile 't'equiring au.uh high d1lu.tion ratios, 
du~tns the awnme~ pe:c:tods, th~t ob3e4tiQna.'ble eonditions tllrou.gh t.he 
!-:d.l:t O:ities wll-l be ot ve~y fJ,-equ.ent ocourrenoe .. 

the United States Boa?Jd.. of Ifea.lth ha'Ving recommended that steps be 
taken immediat,:t.r to $tu.tty the sewage treatment methods, a:pplioable to the 
1.t~vta,g4 of the 1.l!w:tn Oiti~a, to relieve the exoeasive sewage load1;1 acoumu ... 

.. lattd in the river a:t Mi.nneapolia, and to t,repe.re for a si:miltt:tt oondi tion 
ot a~l\lnge lo~ding whioh will oo our south . of st. Paul and. ::1. t Sout}l S,t • l~ul 

. !ol.:Lo,,tlng the Qraa.tio.n of the se~Qnd. pool by the eonstru~tion of the 
F-astings dam, an.a.. ..in o:rdex- to me.5:ntain the l!fiasissippi River in a rea.eon-­
a;bl7 ~lean and. in()ft°enaive condition through and below ·bhese m:un1o1pa.1:t• 
ti(Uh and the :tte0Qm'";1encta.tion ha:ving been aao:epted, a.nd the tietropoli tan 
1Jra.int1-e Oomratssio.n. having been crEiated and h':!.v:tng submi·tted its reti~rt 
to the Oiti.es of rtt11nea.polis and st .. Paul* f.tnd it further a:ppellX-ing to 
y-or,;r ao®nittee thB.t the <:H>na.ition is a mat.ter f'o:r tl1e met:1Yo-politanarea 
to dispose. of• your committee therefore makes no :tteeommeiJ.daition as to how 
the pollution should ·oxi ought to be taken ~are. of, a.a it feels that the 
:ta.~ge cities eo.ntribu:b:tng mostly to. this pollution have felt the respon­
t:d.bilitt and are taJ~ng ste.ps to eliminate this nuisance. Your oommittee 
£urthe:c feels 11:hat the ma.ttel' 1s. a. large one and that i"G will take some 
little time to diEtpoae of it.:ent1ra1y. 

1r.te 1:eoommena. the oommittee 'be ~ontinu.ea., a.nd. that it ao ... o-pera.te ,vith 
the la'J.'ge ei ties and the Metropol:L tan Drainage Commissi<m 1n ·the f'll3:ther­
a.nee of the elimination of the pollu·tion :f.rom ou.r waters., 
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