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RR200T 0 THR THTNRIN ¢OMFITETE
SOMVITTER APTOINTED TTNER FOUST
WILE F1438 0F ™uW §TSIION OF 1925,
AHT SATT COMPITINT BRING HO7IIN-
D IN THE 1927 SESSION.

To the members of the Legislature of the Session of 1929
The underuigned wmenbers of the sbove named commitbtee in accord-
ance with House File No. 1428 of the Legilslative session of 1925, and
by motion to conbimme said pommitiee on the 17th day of the 1927 geg-
glon, hereby submit our report.
GRNTRAL,
Afbor your commitbee had made ibs report to the members of the

‘-192? Leglglature, and having been aubthorized by mobtlon ef the House to

sontlune i%s work for the next two years,.tkey proveeded to exercise
its dnbties, by holding meebings ab inberwnls during said period. The
mertbers of the commitice made frequent trips to varlious peinbs along

-~ the Meslsaippl River from the lake reglon and south as far as Dubugue,
“Towa, and further contimued its investlgation by boat down the IMiss~
fsmippl River, and in additlion thereto by working with the United 3babes

Public Health Seryice, through 1lts Sanitary Engineer, H. R, Urohurst,

- which feperiment wag iIn chavrge of the gensyal investigabtion of the pole

lubion of the Wigslsslppl River, and worked din connection with the

"-'Eéa&ﬁh Boards of the States of Vinnesobts and Wisconsin, and the CGlties

of ¥innespolis and S%y Powl, ond this report ig based upon the inveshiw

gatlon of your committes, Gogebher with that of the Tnited States Pub-
1o Health Department and the Health Department of the Shate of Minne

.  BTATE B0ARD OF EPALTE
The opinion of the Shate Board of Health is as followst

1e The pollubtion of the Missiasippl River above and immediately

 nb§1éw97ﬁhﬁ“%win City lock and dam has reached such a degree that a de-
finite publie health hazard éxists; and

8y A condition of publiec mulsance has been created; and
8. Fish life ig being seplously depleted.

7 The Board further soncluies that this condibien of the river has

impaired 1%s use for reereational purpeses, has deprecisted property

velues in the vesidentisl sectlons sdjacent to the viver, and in addi-
tion the loss of commercisl fishing industry has been serious.

~ The heslth bosrd further states thatb the above coniition ghould
be sorrected and that to do it, 1V will be necessary to collect and
gubjeet to treatument a very large part of the sewage and industrial
waete from the metropolitan area of Minneapolis and Ste Pavl, as well
ag that Lrom Soubh 5%. Paul, Wewgort and other populated areas adlacent
to these clties, And it is the oplzmion of the Feslth Board that folw
Lowing the completlon of the NHagtings Damy; in 1931, the unsanibary con-

Aitlions now existing during low waber stages through the metropolitan
o aréa will be greably aggravated. Thig dem will create a pool in the

river for approximately one mlle above Hasbings to the Twin City lock
and daw, a distanae of about thirty milesy and further states, that the
geetion of the Migsigsippi River from S4. Anthony Falls to and below
the goutherly bimits of Ht. Poul, shovuld receive immedlate considera-
tion. The firgb shep should be to abate the loeal and general nulsance

- gondibtion along the river fronts of Minnespolis and St. Paul, and to
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prevent thelr re-pseurrvence. This may be aseomplished by condusiiing
the sewape throuwgh latercepiing sewers o sotiling btanks for prelim-
inary gedimenbation. BSueh treatment would vemove muech of the suspended
pollids and would prevent sludge depogit and seum ~ecuwmulabions.

Trless this 1s done bthere will be deposlied slong ¥he river front
in b Paul during the high wsalor navigebion stage a considerable ampunb
¢f gludge, which will be exposed during the low waber shaze in winder
gpould the gatesg ab the Fastings dam be opened. Likswlise, unless gedi-
mentation for removing the settleable portlon of the suspended matter
of the pawage is provided, the channels above the Twin City Lock ani
Tam wlll be £illed with sludzs and wsilb.

WRUR0P0LETAN DRATNAGE COMVISSION.

~During the segsion of 1927 your commitbee made its repordt of the

work done up to that btime, covering iis investipation for neaxly two
yearg. A chemical and bactericlogical examinajion for a period of
abant glx months, showed conditions of the water in the Vississippi
River in the ovmmer and fall of 1926 %o be in such sbate of pollubion
ag t0 be a menase to The health of the inhabitants of the community.
The Oities of 3% Paul and Minnéspolis having baken an active inkeresd
In Thisg investigation reslizingihat the sewage dlsposal of the two
¢ibies hag pollubted the water ¢ guoh an extent thut it is necessary
V- that something be done in the matier of sswage breaiment and bullding

of inberceptlng sewers gnd & Sewage dlaposal pland, Sherefore reyguesited
the Teplolature Yo pass a biLl subhorizing thom to expend monsy for the
- purpaas of maling a pgeneval survey of the sewsrapse uyebem in this aves
-~ and for the puvpose of meking n study of the subject of sewage Treab-
- ment and sewage Aisposal, and the construchion of o sewage dlsposal

o plants, 0 A BAL1 was lontroduced in the Tegislabuve which was passed and

o enacted inbto law, belng known as Chapber 181 of the Goneral Taws of

- 198%, enbtltledr "An Aot creabing the Mesropolitan Drainage Commission
“bo gbuldy the gubjeot of sewase Aisposal of any citlesy of the Lirst olasgs

~Jdoasted in the nabursl water gourse, which in whole or in pard flows
Shrough gr adjacent to bwe or more of such eibies, and in whioch sewage
from guch ¢lby or ¢ibles is dispoged.”

- This BilL gove the Hetropolitan Drainage Commission full power Yo
-~ 8tudy the subjest of sewnre disposal and trestment, Lo make surveys and
o eollect dats velabing to the mebthods which might be used in disposing
of gueh wewage o of treabing the same go o3 o probteet sueh waber courvse
from pollution, s well as any osbther wabter course or bodiss of waber ly=-
ing withln the dyrailvege area of whilch sueh oities sre a pard. Sueh Con-
- misgion had the power and authority to employ englinegrs, sanltary experits,
Cand gueh other gkilled or technieally trained peorsons ng it deem advis«
able, had power and suthoriiy to employ necessary c¢leriesl and office
gsglgtants, and bo inceur such other expenses as may be necessary to carry
out its work, ' .

~ Tmdsr the bill the expenses of carrylng on the work of the Mebzopo~
litan Drainspge Commisglon was prorated between the Cltles of Ht. Paul and
Minneopolis. ‘ ,

As your commibtbes was appointed for bhe purpose of invesbigaling the
pollubion of the Mississippl River and the inberstate wabters, and as the
Hebropolitan Drainage Commission was ereated for the purpose of makiag
a genseral survey of the sewerage system of the large cities abuttling the
Misslagippl River and Inborsiate waters, and for fthe purpose of making
5 shudy of the sewage disposal problem, and the worlk of this committee
and, of the Drainage Commlssion being of & differnent nature, yet so
slosely allled and dovetalling in with the existing csonditlion, your come
mittes has kept congstantly in toueh with the Meftrepollbtan Drainage Com-




misgion and is qulte familiar with the work thai the Drainaze Commiosion
has periormed in bthe past two years,and zg the Commission hag prepared
a somprehensive veport of their word, your commibtbes has not found it
advigable in attenpbing o make any report of the findings of the Metro-
politan Drainage Commission, as & printed copy of their veport can be
ahtaiﬁe% by applying at btheir office, 2694 Universiby Avenue, Sts Pmul,
Winnenobas

IHYESTIGATION OF THE POLLUTION 0P THE
MTSSISSIZPT WIVER IN T VTOINITY OF
MINETAROLIS AND ST, PAUL AS MADE BY THE
UNITED STATES SUBLIC HEALTE SERVICE.

The United Stetes Publie Health Service, under the dirvection of ¥. R,
Grohurst made an investigation covering a period of fifteen months Lrom
June 1926 b0 August 1987, having mainted a laboratory ab the University
. oFf Wignesota to make 1bs chemical and basteriological examinations.

. Samples were gathered from fourteen different stabions along the Mlssisgw
1ppl River, starting ot Uamien Bridge in Minneapolls and golng soubh along
the Misalsgippl as far as Winona, Minnesoba, a dlstanse of 187 miles,
Hamples from these gbations were received five days each wesk during the
biggest part of the Investigation, and along towards bthe end of the ine
veobigablon some of the ghatlons had o be abandoned on sceount of the
lack of fundg, o Lo S
A tobal of 2823 samples weve collected and analyzed from regular

sampling statlons on the madn streem and bribubaries, and aboul 70 gps-
- pial samples weve sollected from the sbockyard sewer oublets in Jouth St
o Baul in February of 1927 in an endsavor fo ascerdain the strangth of the
',%gﬂuatriam‘waﬂte being diseharged Inte this section of the Pissigsippl

Rivers. | o '

- SOUROR OF POLLUTION.

AL ;Fxémlﬂhé‘ﬁatimatea of @ﬁpﬁi&ﬁion, and total sewered populabion, as
- of January L, 1927, 1t appears that ou the Hisslssippl River above XMimn-
- sapolis the tobtal vyopulation was 447,007, of which 82 per cent was clasged

‘q ~*aﬁ'£ﬁma1.amﬁ 18 per cent as urbsn. The largest communiby on the river
. abpve Minneapolls, St. Cloud, with an esbimated population of 19,669,
ig loeated 72 miles gbove the Camden Avenue Bridge. Within the mebropol-

~ “dtan ares of the Twin Citles there wos an esbhimated Hotal population of
U¥E%, 980, of whivh 96 per oent was urban and 4 per cent rural in sharacier.
On the Mionesobs River wabershed, above the metropoliten area, the btotal
estimated populabion was 465,659, of which 85 per cent was rural. On the
main shream and bribubaries below the metropolitan area fhe population 1s
- meebly rural in compositlon. Thus, above the outleb of Lake Pepin thore
- wasg a tobsl esbimabed populablon on the watershed of 1,924,680, of which
911,846 was urban and 1,021,854 rural. Classifying this population by
thres zones above the oullet of the lake, the following populabieons are
within the seleclhed areas. ,
' Tobal _ ,
egbimated -Per  Rural Urban
populae genti  populae Por popula- Per
bion tion cent tiion eent
Above mebro- , N ” o ,
politan area 910,666 47 761,180 78 149,486 16
Hithin metros B , ‘ ,
politan area 739,920 &9 314110 3 708,810 78
Relow metro- N _ ‘ o
politan aves 874,094 14 320,644 22 53,550 6

Totals 1,924,680 100 1,012,854 100 911,846 100




0% the bPotel population above bthe opublet of Lake Pepin, B3 per cenb
wag slassed as ruval and 47 per cen® as wrban, bub, 78 per cent of slil
the population olassed as urban was within the metropelitan aves of the

ﬂ fwin Gitles; while of the remeinder 16 por cont was above and only 6 per
i cent below, thism ares.

The estimabe of the populabion equivalent %o the tniustrial wastas
reaching the river, and the Sobal sewered population (actual sewersd
population and industrizl washe equivalentdabove the varlouns sampling
abationg on the main stresnm and tributaries, Sewered populations have
been compiled Lrom communicabions sent bo the communities on the waber-
ghed haying o poyulation of abouwl 700 or greators Sewered populabion
egbimates do not Inelude the sewered population of publie or private ingfi-
tutions, the population of which may be guibe large ab certain points en
the watevsghed. The indusbrisl wasite equivalents have been esbimabed from
sampling at the stoekysrd ocublets, at Soubh St. Paul, from obseristions
of the strength of paver mill and camming wasteg, by the Wisconsin State
Board of Health, and fLrom ereamery wasbtes, by sssuming an equivelent
gewered population for an averags oreamery and applying this fugure where
oreameries have been veported on fhe watershed. With the excepbion of the
large poeking indvetries, Loeated at and in the vieinity of South St.
Paul, shere have been reporhed, as scabbered over the watershed, &6 cremme
aries, 18 canning plante, 4 poullbry dressivg establishments, & small
‘glavghter houses and 7 paper mills. %This information can in no way be
epnaldored eompletio. B _ , , ,

. Qf the setual estimabed populabion connecbed with sewerags sysbems,
75 per tend ig within the metropoliban sres, and of the indusirial waste
- agquivalen®s, 68 peyr sent is in the metropoliten area. Of the fobal equie
~yalent sewered population above Mimmeapolis, 5,090 1s located on the
river, within the first 60-mile zone, and 68,810 within the B0 te 100
- mile gone, above the oitys The sewered populatiion on the river below
the metropolitan sres 1s go dlstribubed thet it seems o have very litthe
- affest on the river, except locally, immediabely below sewer oublébs
- owhere sludge deposgibs may peour. ,
ocIn Bhe metropoliban ddstrloet there are n btobal of 37 sewer ocublebs,
- of various sives, discharging into the river aboye the look snd dams OF
this bobal, 26 arve Minneapolis putlels, located on bobh sides of the
o pdiver, and 1) sre from the 5. Paul gewersge system discharging on the
- east banks Below the dam, in the vieinity of the mouth of the Minnesota
 River, are 10 ingbitubional outlets, ineludling those from the Soldiery
Home, Tebtorans Eospibal snd Fort Snelling., Below the mouth of the Minne
egole River there nre 26 onblets, on both sides of the river in 5%, Paul,
and 11, ineluding the stockyards sewsrs, in the vieinity of South 3%,
T Panls  Thers sre therefore, a total of about 85 sewers of wvaricus sines
Cdlseharping unbregbed sewage and inddstrial waster into vhav poriign of
the Mlssissippl River between the Camden Avenue bdige, in Minneapolis, snd
Inver Grove, jJust below South St. Paul. , N
. HFrom the best detba obbainable, at the time of the investigation, the
- following egbimates of botal equivalent sewered populations have been com-
piled for the metropolitan distriet. ' , , ,
' Winneapolis above the loek and dam . . » » » 380,420
S’ht a?&ul &ﬂ& Viﬁinity * * @ L3 s L] ] ] e * * 25,20@
South B, Paul and viednddy « . o o« o o o 505,100
’Ectal & & ¥ o o & B ¥ ) m

The discharge of sewage inbo bthe pool Tormed by the loek and dam at
Minneapelis has resulbed in the deppsition of congiderable sewage maters
ial and other mabter on the bobtom and along the sides., Ustimates of the

" depth of sdocunmulated deposits, ainee the dam wos eanstrueted in 1914,
have varled from 8 o 11 feets« 4 Turther complication of ihe sewage digs
posal problem, of the Twin Cities snd Viednlty, is foreseen with the con-
atrastion of %he proposed second dam alb Hasbings. A pool similar to bhe
one slready in exigtence at Minneapolis will be ereated, into which the




25 sewers from 5%, faul and The 11 outlets from Soubh S%. faul will dig-
pharvge, with the Tormaition of sludge deposits in thelr vieiniby.

PEYSICAT, (ONDITIONS
DURING TED PURIOD OF
TER TRIESTTOANION.,

The general appearance of the Mississippl River through the Twin
Cities, and ag far downsiresm ag Fastings, duvring bthe montha of June,
July and August, 1926, was that of a heavily vollubed ond overloaded shroam,
I%e appearance, above the metropolibon aren of the M™wrin Citleg, neay the
Minneapolis Water Works inbake, was that of o normal surface stream, bub in
the 10 miles between the Camdon AWenue Bridge and bthe Twin City lock and
dam, its condition was completely altered. In the pool bekhind the dam,
Cgestie conditiens were vigorvous throughout the summer, the surface of the
water wag broken by nrieing gzas bubbles, from the fermentabtion of the sludpe
on the bottonm and sides of the pool, and the surface was ofien covered with
Lilms of "sewage slegk” from the sewer outlets on both sides of the wiver.
Ghe raber of the pool was uaually dark in color and there was mueh 8vie
dence ¢f gewepe pollubion by the charaeter of the materials eaught on the
geraens af the powsr house and fleating in the qulescent wabter nesr the
bead of the Llook., Odovs wore notiseable at times, on the parkways bors
- dering the river, but these usnally oscurred in the vieinlty of the larger
sewey outlets from whieh the odors were probubly devived.

. In convnectlon with the produetion of odors, 1t is interssting o note
that the river banks through ¥Minneapolis ond S%. Paul are composed of sande-
stone or limsgbone. The sewerage system is constructed sbove the viver,
near the surface of the sgtone Tormation, and is usually discharged through
a drep manhols into a tunnel exbending back from the piver bank, In the
. prosess of falllng from the higher to The lower elevabion, in some inghen-
- ool many Teet, much gas seema to be Lliberated, from the sewage, which
- gouges noticenble odors in bhe vielnity of the down shafts and at the end

+of tunnels at the river banks L , ' , ,
© o In the summer of 1986, very litble dllubtivg water was supplied by

~bhe Minnesobe Rivey, and the polluted condibtion of the Misgiseippi River
we# noticedble Phrough Ste Paul, South 3t. Paul o Hastings. In this seow

tlon of the river, deposition of sswage materianl from the sawer outlebs
at St Paul and the whockyards sewers al Soubh 5% Pauvl, had taken place
© behind the wing dams and In the bsolkwatber pools, alongside the main chane

- nel, due to desreaged yolume and veloeity of flow. Septic conditlong were

 ohgerved in the river as far downstroam am Hastings. /
- Beloy Hegbtings and the oonfluence of the 34 Croix River, thors was
a nbbicedble iImprovement in the condition of the waber, unitil at the oube
Leth of Iake Pepin bthe condition of the river seomed fo be ag good or heb-
Yer than when 1t entered the mebropolltian distriet of the Twin (ibties.
 %With the incresse in siream flow and desreases In waber temperatuves,
beginning about the L£irst of Sepbember, 1926, the ocondition of the upper
piver throughout its entire length improved. Indieatiuns of septie age
tion behind the dam in Minneapolls and in the portion of the viver be-
“bween bhe dam pnd Pasbings, dlsappeared, and there was evidencs fhat con-
8iderable quantibties of the deposlited sludge or sewage solids had been
cleaned out from behind the wing daws and in the backwaber pools in,thﬁg
pection of the maln ehanneel through Sts Paul to Fasbings.
_ In the latter part of Hovembar, the river besame Prozen over and

- Thers was an iee cover on 1%, with waber bemperatures of 0 degrees Ceou~
tigrade, unbil aboub the middle of Farch 1927, Following the spring
run-off of April and May, with aboubt 15,900 and 11,100 second fesot avers
age monthly flows at the Falls of 5%, Anthony, the guanbldy of water
gradually diminished to an average of 4,100 second feet in Augush. Dur-
ing the spring run-cff, probably additional deposits in the river were
swepb away in the section of the river below the Twin Jity Loeck and Dam,
buli 1t seems doubtful if this increaged flow had much effect on deposits
behind the dam at Minneapolis. ‘ '




Ingpeetion of the pool behind the lock and dem, duving the summer
of 1987, indleated thot seplle setlon agsin sitarbted sboub June 10th,
in the vieinity of the large $8th Streeh sewer outlet. It is very pro-
bable that the tempsrature of the river water in the viscinity of thig
oublet and over the sludge deposlis known to exlsht along the bank below
1%, was somevhet highesr than 1n the remainder of the peol, so that bthe
sepiie conditions sinrted early at this poinbt. By the end of June sep-
tle action was in evidencs over the enbire arsa of waber surface behind
the lock and dam, and thle acbion conbinued uutil the close of the in-
vestigation on the last of August. ™hen sepble condltions wers firsh
ohserved in the vieinity of the &Bth Street sewer outlet, the stream flow
had decrgaged to aboub 6,000 gecond foebt and the waler temperature ine
eroased to about 21 degrees Uenbigrade. AL the end of the 1926 dry per-
ivd, seplic conditions in the basin dlsappeared when the stream flow had
inareased Yo about 5,000 sedond feet and the waber temperabuves had de=-
ereased to 18 degrees Centigrade, o

During 1927, conditions in the river through St. Paul down to Hasie
ingg, eppeared muech bebter than In 1926, but abt btimes boward the end of
summey, gample collectors reported objectional conditions in the vicinity
of the Robert Streeb bridge and ot the brldge across the river at Inver
Grove below the sower cutlets of the pasking houses.

RESULTS OF CHEUICAL AND BAGTERIOLOGICAL DRTTRIIVATIONS.

o With the extremely low gtream flows in June, July and Augush, 1926,
- {averaging dout 2,000 secopd feet) at the Palls of Sb. Anthony, the dls-
aglved oxygen carried by the Mlssissippi River, as it entered the metro-
politan alstriet, was practieally deplefed 1n passing thrpugh the pool
~greated by She look and dam, and remained depleted through 8bt. Paul,
South Ste Paul and as far downgbrean eg Hasbings, or to a peint jus
‘above the oonfluerice of the S4s Crolx River. During the thres summer

- months the monbhly aversge dissolved oxygen carried by the river at the
- CUamflen Avenue bridge, Minneapolis, wvaried from 6,13 to 8,08 paris per

milliion, or from 71 to 85 per cent saturation. TFor the same months,
¥he average dlasolved oxygen had veen reduced at the losk and dan to
from 0.43 $o0 0,74 parts per million, or fo from § to 8 per cent gatur-

© o mblons Although the Minnesoba River earried an average of from 4.8 tHo

~ Ba7 purts por million of dissolved oxygen during these months, the flow

egtimated at the mouth (June 338, July 148 and Aggust 265 second feeb)
was ingmificient fto produde 1litile, 1f any, effect on the oxygen condi-
¥long in the main stream through Bbt. Paul and Velow, so that the aver-
sge menthly dissolved oxygen at Hastings had still furbher descreased to
between 0.16 and Q.39 parts per wiliiom, or x & %e 4.5 per cent sat-
“uration., Below Hosbings, (due to the inflow of the 3%. Croix River sarry-
ing an average of from 7.1 to 842 parks per million, dissolved oxygen,
and the Oamnon River from 7.1 to BB parbs per million and in addition
to the absence of any lurge amounts of pollution, the condition of the
river showed a marked improvement bebween Hasbings and Red Wing, the
monthly average dissolved oxygen at Red Wing being slightly in excess of
g parts per million (25 per cent saburation) avud at Read's Tanding, the
outlet of Lake Pepin, the average monthly dissolved oxygen had incrensed
%0 Bs4 to 5,8 parts per million (61 to 76 per cent saburation). The
period of depleted oxygen in the upper portlon of the river was coinci-
dent of sourse with the septic condition of the sludge deposits on the
botbom from Yinneapolis to Hasbingss , , ,

During the summer ¢f 1926, the waber enbering the metropolitan dis-
triet had o monthly average, 3V-Gégrees Centigrade agar count in 24
hours, varying from 950 for August o 2,900 per cubie cenbimebter in June.
Ay bthe lock and dam tPhe average monthly agar count had increased te from
300,000 to 650,000 per cubic centimeter. Through 3%. Paul the average
deosressed slightly, bub reached s maximum ab Fastings, ranging from
750,000 %o 1,200,000 per cuble cénbimebers On some days the agar counh
at Fastings reached three million per cuble centimeter. The Be.coll con-
tent varied from an average of 1 to 4 per cuble centimeter, above Yinn-
sapolis, to from 1,600 to 2,000 per centimeter at the loek and dan,
showed a slight deereass through 3t. Paul and reached monbthly averages of
from 3,200 t¢ 10,000 per cuble cenbimeter, at Hnstings.




Below Haatings bobh the baeberial eount alb 37 degrees and the
i Be coll ostimates showed a decvease, wibh monthly averages of 33,000
4 o 55,000 per cubile cenbimeter, for the BV-fegree counb, and 100 o
200 coll per cuble cenbimeter at Red TMing, which had efill further de-
eregsed to a ET-degree count of 7,400 to 18,000 per ocubie centimeter
gnd a coll conbent of from 1 %o & per cent cuble centimeter at Reed's
Landing, the oublet of Take Pepln. _ '
: Tith the decrense in water femperature, In Sepbember andl October,
and the increase in the average monbthly runpoff, to 6,000 and 6,572 se-
© pond fest at the Falls of 5%. Anthony, sepiie conditions in the puool
- and in the river through 86« Paul disappeared and the river was in a
mbeh improved condltion. The waber enbering the metropoliban district
“oarried o monbhly sverage ol dlssolved oxygen of between 8.0 fto 9.2
parbs per mlllion (aboub 81 per cent saturation) with an average of from
848 to 7«9 pards per million (B4 to 69 per cend saturation) remaining -
g% the lock and dame Through 54 Panl the monbhly average dissolved
oxyzen was from between 5+0 to B.5 parbs per million with 6.4 Ho 9.2
parts pey million present at Haobings. ,
- - baring the monthe of September, Celober and inbo November, until
the ide eover formed on the river, there was a regular increase ab all
‘gtatliong in the svernge dissolyed oxygen with the decrease in water
 bemperatures boward freezing, , P
oo Throughout the enbire perlod of ice cover on the river, which lasbed
from abvent the middle of November 46 bhe middle of Maveh, there was a
- reguler decrense in the dissolved oxygen content of the waber at all sta-
- tions, and the longer the coyer remsined in placy.the lower the dis-
o golved oxyaen begsme. In spite of the fast thgﬁ‘ﬁ degreaes Centigrade,
. bhe winter temperature of the wabsr, the disgplved ozygen should have
- resched & maximum {aboul 14.8 pepeme}, actually by February the dilssolved
Oxyesn ab the various sampling sbations had reached the amounts indicated

 in’ the following teble,

. B I I R T T R I R O I S A A

Sonth of Fsbruary. . Month of Yeroh,

oo Bation R :
- Aumber  Disgolved Per - TDissolved Per
S oxygen eent oxygen gent
PPt gaburation PaPella - gaturabion
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REQCCURRENGE OF CONDITIONS 0F 1926-1927,

In the foll of 1926, septic condiblions in the pool héhind the lock
and dam disappeared when the sbream flow through the pool had reached
approximabely 5,000 gecond feet. AV this bime the water temperature
had fallen a% bhe oullet of the povl +Ho 18 degrees fGenbigrade, On the
gsummer of 1987, septic conditions again became general throughoub the

- pool when the stream flow had desreased to aboub 6,000 second feet and
the walter temperabtures had risen to Bl degrees Centigrade. Indleations
sre, that the eritical flow in the Piver through Winneapolls liles somew
where bebween Tive and six thousend second feet for the present sewage
¥oadings :
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sverage mnonbthly stream Llows of 5,000 second fseb ov less, throuzh
. the peol behind vhe loek and dam, have cecurvsd during the summer nonths
A in the pnet 28 yonrs.
fut of bthe lask 88 years, bheve have been 11 for which messurcemenis
are available, when ab least during two conseeubive mumrer months the
] averasgs monbhly flow has been below §,000 second feet. During ench of the
; 1last 6 yoars {1928+1927) the average monthly summer Tlow hag been lesg -
: dhen 5,000 second feet, Lor periods of two months eseh, while prior o
thisg lash exbtensive period of low summer flows, the inierval bebween has
varied from & to & yoars. With increased sewage loalling of the river,
due Ho increase in popwlablon and exbtensions of the sewerage sysbem, o~
gother with possible indugtzial developments and Incresse in Indusirial
wasbes, the fime inberval of perlods of objectionable condlbions in the
Missizsippl River behind the loek and dam will be continually shortened
and the duration of sach poriod lenglthenel.
= If for any resnuon & change in the vegulation of the summer Llow of
the river should be made, resulfing in decrsased run-9ff bthrough Minne-
apolis, periods of objeotionable sonditions from the discharge of sewage
may be more frequent in the future than they have been in the pash.

DILUTION RATIOS NICESSARY,

o A% varlous nmeoebings of the Inberinm Committee and of the Sanliary
. and Drainage Commigsions of dthe Twin Cibies, the guestion of the dilunbion
opatle {rabio of dilublng waber to sewage) in bthe riyer through Minneapo=
Ads and 8%, Pgul has been touched upon. Flguves varying from % to 8 sew

~oond feet, por 1,000 of gewersd population, have besn sugzested as guf-
fleient bo dilube, withoub nulsense, the sewage of the Twin Jities. On
o the above busls and using the ssbimgted sewered population above the &am
Cpe 980,500, flows in bhe river of fyom 1,150 to 3,050 seeond feet have
bean oonsidered ns sufficient for the disposal of sewage enberity the
- oBeetlon of the wiver above the dam, Thess dilubion ratios are usually
applicable where there is rapld flow in the receiving stream, wherse the
- mixing of the sewage and dilubine waber is thercugh, and where the bed of
the recelving stream 18 free from glulge deposits or other organic mate
erials. I placed; behlnd the lock and 4am, deposition of sludge is
#said o have ocourred bto depths of 8 o 11 Ffeets It ig belileved that
“fhese sludge deposibs have o very great influence on the water of the
river ond meke necesgary dilubion ratios much in excess of those ordinar-
Aly required. :

- Using the disgolved oxysgen and dloshemical oxygen dsmand results,
after correction for river temperature, bebtween Stations Nos. 1 and 3, it
is posaible to esbilmatbte the differense in the oxygen balance in the stream
bebtween these two points. In June, 1926, the disgolved oxygen and S=day
blocheniocs) oxygen demand atb Station ¥o. 1 was 8,05 and 1.B0 parts per
mitlion, respeetively. At Stabtion No. B, the dissolved oxygen had de-

- oreaged to 0.74 parts per mlllion and the bB-day oxygen demand had in-
areased Yo 5.84 parbts per million. The average temperature during June
&b Statlon Yoo 1 was 18,8 degvees Cenbigrade, and at Statlon Fo. 3, 19.4™
-Bay while the average flow of the river through the pool behind the leeck
and danm was 2,458 second feet. Correcting the 5S-day blochemical oxygen
demand for temperature, ©bheve was sn inereanse in oxyzen Gemand bebween
Btotions Fos. 1 and 3 of 4.34 ports per million. At the same time theve
was o decrenge in the dlssolved oxygen of the wabter of 7.31 parts per
million betwpen these same shablons. Based on the average monthly flow,
gt the dam, there was an average daily loss in dissolved oxygen squiva-

lent to 97,000 pounds, and the wabter leaving the dam contained subs-
stances requiring, during the next 5 days, an additional 56,000 pounds
of oxygen daily, a tobtal change in balance of 153,000 pounds. In a sim-
ilar menner the change in oxygen Hexxdx balance of the stream ln pass-
ing from Station Yo. 1 to Mo. 3 has been compubed for each month during
the inveshigabion.




STRTARY AW AATATINTONG,

In this report gre presented deabe ecdllectod during bha invesiizs-
tion of the pollubion of the Mimsigeippl Diver through the Vebropolitan
ares of The Twin Gibies and ivs eoffect on the houndavry wabors bebtwean
Mimesoba and “ilgconsglin.

 Thae gtudy was mede possible by the co-operatlon bebween the Sitates
of Minmeosota and Tisconsin, the Giticm of “iuneapolis and “bH. Paul, and
the Tnited States Fablle IHealth Jervice.

~ The dats assembled Guring the investigatlon congisted of total popu-
lation esbinates, estimebes of sewered peopulation and of population
egulvaient bo indueitrish wastes, mebhods of sewage trsatment, strsam
fiow rsoorids, and results of chemical and bacteriological analyses of
rlver water token during the 15 months June 9026 bo August 1927.

, The botal ecstimsted population on the waitershed above Winona; as of
Jan. L, 1987, was 1,924,680, Above the Twin Citles, 16 per cent of the
gagalatiaﬁ"ﬁlé91&86; was urban in eharasoter, while below the Citles, 20
- per cent (108,687) Lell within thés classificsbion, In the metropoli-

~tan distriet the urban population was 96 per cent (708,810) of the esti-

mated populations - , - ' o

 The total equlvalent sowered populabtion (agtuanl sewered populabion
plus populatlon sguivalent to industrial wastes) above the Twin Cities
~omas 219,880, of whioh 38,090 was in the 50~mile mone and 68,810 in the BO

“Ho 100 mile mone above Ninncapolis. ‘ ; . _

o Of the botal equivalent populatlon of 890,790 in the mebropolitan
ares, approximately 660,490 was sbove the dam, 205,200 below the dam
Fhrongh 8% Panl, and ﬁéﬁ,l@&\iﬂithe visinity of Soubh St Paul. Bélow
the metropolitan ares the equivalent sewered populabion was 302,285,

7 Df the total equivalent sewered population above Winovm, 60 per centd
was along the 56 miles ¢f viver through the Twin Cifies, and the sewage
y'.wagiﬁisehargaﬁAinta~tae river without treatment through approximstely 83

oukléts, . »

oo The gewage from aboub 4 per cent of the eguivalent sewered popula-

“tion opn the enbire waltershed received some form of treatment.

- The Missgiasippl Riwver, a8 it enbered the Twin Cities, showed very

- 1ittle elfect of the dlscharge of sowage and wastes inbto it L-om the
. oonmunities above, ani the amount of sewage which it roceived below the

né4t¥opolitan disbriet was go dlsbrabutied as bto have bub 1ittle effect
. om -the rlveyr, exeept perhaps losally, immediately below points of dis-

. charge. The great bulk »f bthe contamination of the upper IMlssissippi

‘River wad thersfore dlrectly chargeable o the Twin Citles and Vieinity.
- Stream flow Gabte show bthebt the summer Tlows of 1986 were oxbremgly
Jlow through the metropoliten district and thet the Llows of The summexr

following, while mgain below the normsl, were above those of the preced-
ing summer.  The fall and winber months had stream flows very nearly *

- normel, but the spring flows of 19287 were well above normale ,

- Observations along the river and the results of the chemiecal and
basteriological sxaminatbtlions indieated that the river was heavily poll-
whed Lhrough the metropollitan area of the Twin Cities. These conditions
extended as far dowusivean s Hasbings durine the summew of 1926, bub
conditions through 36, Paul in 1927, 1928 wers somewhat improved. - Below
Hagbings, improvement in the river was noticeable fo Red Wing, and re-
agovery apparent at the outlet of Take Pepin. _

~ Phe most objeetlionnble conditions were in the pool behind the dam
8% Minneapolis, where septic condiblons existed in the sludge deposits
on the bobtom, where gus ebullition was vigorous and where the surface
wag often covered with sewage sleek.

The low winter flows, with lee sover on the river, apparently pre-
vented reaeration of the water at the surface, with the result that the
effoet of lowered dissolved oxygen condlibilons extenled further downsbream
in the winbter months to the oublet of Take Pepin,




~ The appearanse and dlisgppzagance of sepiic conditions in the pool

gt Mnnespolis suggest a eritissl summer flow of between 5,000 and 6,000
gecond feet with present sewage loading, The high dilution ratio is pro-
bably due to the scbion of sewage sludge and other deposits In the pool.

~ The chemical data appear Ho indicate thaet there is an aceumulation
of sewage sludge and obher materisls, during the winter months when biow
logical adtivities are restrained, whieh remains o exert its influence
during the mopths of higher water btempsratures. These sonditions resulb
in an excesgsive load during the months of summer flow when the streanm is
leagt capable of caring for ib.
- Past recowvds of gtream flow indlcate thal average monbthly Llows of
5,000 gesond feel or less during at least two succeessive summer monthsy
have aecourred duaring 11 of the past 28 years. Two consecutive summer
months of low flows have ocourred during each of the past 6 years, with
longest interval bebtween of elght years from 1902 to 1910. ,

- Eatimates of btimg of Tlow, from the dam, indicate that water passing
it with & comparabively high oxygen demand will lsave the mebropolitan
dintridt, under present channel conditions, without exerting its influence
through St Paul and Soubth St Paul. ,

Within a conpavatively short btime, howsver, a second pool will be

' sreabted bebween the presment dam and Hastings, by the construction of &

- 3am three miles above that eity. Present conditions in this seetion of the

- river will therefore be materially changed. . A sesond pool, resulbing in

Aparenss in wvelooity, deposibtion of sewage materials and inerease in time

?~v-9£ paasdgs through these commumities and oub of the metropolitan disbtrict,
(owill regult in condlbions similar to those already existing through Minne

 *&&%§1i$u Whereas the uppsr pool will be supplied with a normally aerabd
“waber eptering 4te upper end, the sscond peol will vecelve waber more or

= lage depleted of oxygen from its passage throush the pool above.

Ineoreasing sewage loads 1a the exigting pool ab Minneapolisg, with

"3‘£ﬁg‘prahability that within s few years the gewage and industrial washes

o in acoumlations of sewage materials regquiring such high 4

| from S8t. Paul and Seubh 3t Paul will enter s similar pvalilméll rasgl%
lution ratilos,

" during the gumner periods, that objectionsble conditlons through the
oo Bedn Citles will bBe of very frequent oéourrence.

S The United States Board of Fealth having recommenied that steps be

© o haken immediately to situdy the sewage treatment methods, applicable to the
Lo opewsge of the Twin Cltles, to relieve the excessive sewage loads aceummu~
o 1ated In the river ab Minneepolis, and to prepare for a simllar condition
o of gewoge loading which will ocecur soubth of 5% Paul snd 2% South Bt. Paml
o Fallewing the creantion of the second pook by the construction of the
. FPaptings dam, and in order to mainbain the Misalssippl River in a resson-
- ably elean and inoffensiye condition through and below these munisclpali-

© %ieg, and the wecomwendablon having been sccepted, and the Mebropolitan
o Drainase Commission having heen ereated and having submitbed ite repord

b0 the Uities of Iinneapolis and St. Paul, and 1t Turbther appsaring to

- your commitbee thnt the condition is a madter for the wetropolitan gres

- %o dispose of, your committes therefore mekes no recommendation as %o how
~ the pollubion should or ought to be baken care of, ag 1t feels thal the

- large olties conbtribubing mostly Ho this pollutlon have felt the respon-

8ibility and ars taking steps to eliminate this nuisance. Your committee
further Teels that the matber is a larze one and that it will take some
1ittle time to dispose of it.enblrely. ‘

- Ye rscommend the commitbee bg gontinued, and that 1t co-operate with

the large eities and the Metropolitan Drainage Commission in the furthere
anse of the elimination of the pollubtion from our wabers.
‘ ' " Respeebi submitied..
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