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| SUMMARY

The investigntion of the pollwiion of the Straight River was began
early in 1988, An aitempt was made in Februsry of that yesr te collssi
s pet of samples of the river defore the ige hed gone oub, Wul an early
thaw and @ day of rain resulted in the river being in floed with two or
three feet of waier over the isse. The work was carried om during the
year end when the Cannon River survey was siarted in 1922, 1% was thought
adviszable $0 continue work on the Hiraight River for another year.

Ssmples were collected from the river above and below each mumicipal-~
ity which coniributes te the pollutieon in order te determins the effset
 on the river. The first station was located above Owatonna and thersfore
represents the river in its natural sbate with no pollution, exsept that
soaing from the land which drains to the river. The last station was

a% w#eloh which is below the last important source of pellution. Wheneve
poassible, the mﬁm ware locased at bridges or dams for the sake of
¢onvenience and uniformity in colliecting samples. Ths samples wers ship-
ped %0 the laboratory of the Division of Sanitatisn in iimnespolis fer
the analyses which did not have o be made in the field.

The results indicate that the river is suffisientiy polluted %o be &
menace to heslth and to fish 1life bolow Owatonna, Faribasult and Northfisld
and that mulsances are common, partienlarly in the vicinity ef sewer out-
lets in thess eities as well es at Uannon Falls, Bathing in aay esetien
of the river beitwes

Owatonuas arnd Y9leh is hasardous. Gonditions are most
pronounced below Owatonna where the flow is saall and the ratio of sewage
e diluting water is hizhest.
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tring the sumer of 1988 an investigation was made of the sewsge

dispossal at Owatonns, 7The investigation covered both the municipal sys-

tom anl the state scheol. Heports were made which csrried recomumends
$ions for treatment of the sewage and industrisl wastes before being dis- -
sharged into the Straight River.

Information was collsoied at Faribeuli, Horthfield snd Cannon Falls
for the purpose of determining the pollution being contributed by these |
mmicipalities. A considerable amowt of pollution may be abtirituted to
the various indueitrinl wastes. OCanning [(sctories st Usntonne and faribauli
discharye wontreated wastes intoe the river during a short peried each swaay
end other industries euch as crsemeries and clwese fagiories, gas plants,
the woolen mill and peeking plante at Paribeult, snd the milk condensing
plant at Horthlfield coniribute wastes througheut thae entire year, The
neaviest load is thue pleced on the strean in the summer time when all

plants are operating and the river fiow iz low,

STRAIGHT AMD CANNON HIV@S

The Straight River rises in the southeast corner of 3teele County about
four milees north of the Villsge of Bloeming irairie, Himnesota. The sourge
of the river 18 a group of small lakes of whiech Oak Glen lLake is the most fm-
pertant, The river winds through a low, flat velley anl is Joined by eevernl
smalil tributaries before reaching Uwatouns twenty~{ive miles {rom Dsk Glen
Lake. The entire length of the Straight River from its source t¢ its mouth
at feribanlt, is aboul forty—~five miles. The drainags erea above Owaltonna
is spproxzimately RH0 square miles; the total drailnage area is 443 square miles.
The greater pert of the draimage ares is undor cultivation and the mun-off is

rapid follewling the spring thews and rains, Az & reeuld, the dry weaithey
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flow is very low. Un Auemst &, L3088 the river was geugwed above Jeatonns
end Found o have a discharge of anly 1Z.2 ou. ©%. par second. This was
by no means the low stage of the stweasn es observabtions have been made
when the river was practically dry.

The river falls elght feet in passing over the dem at Owetouna apd ten
feet ab the Cliaton #alls dam., Abeut ons mile above Ulinton #alls there is
sn ouberop of strasilied llmestone over which the river pssses in & series
of thin sheste and fells., After a short streich of swilt currsnt below
Clinton tfalls, the refte of fall becomes less and the river becomss & meander-
ing strean with numerous shallow pools. Just above Faribsult the charsgter
of %he river basin changes from & flat country te one of low sandstone bdluffs,
The Straight diver follews the line of blulfe %o its Junction with the Jemon
giver at vhe north end of the City of Paribsuliib,

The Cannon Ziver rises in the viecinity of Shields Lake about ten miles
northwest of faribault. From Shislds Lake the river flows southwest snd west
t%ir:mgh Riee Lake oad Leke Dora to Leke Uvrman anl thenge south Shrough sabre
Lake and lake Teionim. LAfter leaving Lake Tetonks the river flows east
through Lake Sekatah and Mud Leke and thence nershesst and through Camon
ieke to FParibveult aud the Junotion with the straizht Eiver. The entire
length of the river above Faribsuld inslzz;im the flow througn the chain
ef lakes is approximately fifty miles sand the drainsge area is aboub 290
square miles.
| After being Jjoined by tlm Straight River at Faribewlt the Csnnon River
flews norsh to Herthfield., Just north of Horthiield the river bende east,
flowing in this general diresction %o its Junetion with the Mississippi RAiver
Just above Red wing. There are several dams in the river below Faribanlit,
the most importent beiny the one which is lotsted one and one-halfl miles

adove Cannon Falls. This dam is fifty-sixz feet hizh emi forms & lake



Table X

Potal Stresn Flow in Cuble Feet per Second
0f Camnon liiver at Horthern Siates Power
Caompany, Cannen Falle Hydro lViant

1986 1927 19288 1929
Jan. 26 56 108 64
Fgh, 82 284 495 162
Maz. 700 1,090 450 1,180
Apr. 172 816 545 B82S
Hay 119 470 6564 42
June 68 60b 148 286
July 40 158 63 160
Bagss #6 65 275 26
Sept. 167 166 178 72
Oct. 179 120 130 L5
Hove 96 91 108
9c. 64 67 20

iraivage Brea of Camnon River at Cananon Falle - About 1,200 Squere idles

Prainege Ares of Cemnon River sbove Faribault = About 290 Square iiles

Drainage Area of Giraight diver above Paribanlt = About 448 Sguare liles

Drainege Arvea of Straight River above Owatomma - About 250 Square idles



Table I-A

DISCHARGE IH CU.FT. PER G&0ND OF JP4AIcHY RIVER AT QUATCHIA
(Based on the assumption that the flow is pro-
portional to the drainsge ares ocontributing,

o Bl per cent of the flow at Csnuen Fells. )

1286 1287 1828 Ae83
Janvary 6 1z 28 15
Februazry 17 8% i04 44
lisroh 147 250 90 848
April £8 172 1156 178
¥ay 25 99 117 72
June 12 127 20 &0
Jquly 8 82 15 B4
Angust 8 1z 58 20
Septamber ub 22 56 15
Yo tobeyp o8 24 &7 g2
Bovember 20 12 B2
Depszhar 15 i4% 17
Zable I-B
DISCEAHGHE IH QU.P2, PER BROGHD OF COLBIHAD STRAIGHR
AHD CAFHOY RIVERS BSLOW FPARIBAULY
(Based on the assumption that the flow is pro-
portional %o the drainage area gomntributing,
or 61 per cant of the flow at Cemnon Falls,)
1926 1927 1988 1929
Joanuary i7 &4 6% 9
Pebruary 50 240 S0R 99
Herch 427 665 =13%:4 720
April 108 498 G52 502
Hay 75 286 258 208
dJune a2 869 67 178
July 24 %4 ge 28
August 22 &4 168 B9
Septerbep 10 68 106 44
Ootober 108 78 79 64
Hovarher 69 66 64
Pecembar &9 4l 43
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sovering 1,800 sores exitending upstrean Yo Handelph, The lake Lo imown
&8s Byllesby Lake, The flow of water belew this lake is largely comtrelled
by the operation of the dam.

Pischarge vecords for thm Gmgn Hver are not complete and are admil~
tedly inaccwrate. A gauging station was maintained at weleh from 1909 ts.
1914, and for & shori time in 1928, bub was sbandoned because it was felt
that the records could not be relied wpon. The Horthern States rower Co,
maintains records of dlscharge at the power dam aboye Cannon Falls sod
thase records are the only ones available for any point on the river sysiea,
Pable I gives the monthly average flows at this dam for 1926, 1327, 1928
and 1928, and Tables I~4 and I-B give the calcoulated {lows below Owatonna
and below the Junstion of the Straight and Canneon Rivers at Faribault.

These calounlations assume a flow proportional to the drainage area coéntri-
buting.
SOURCES OF PCLLUZION

The first peint at which sewage aml indusirial wastes are discharged
into the Ztraight River, is Owatonna, The municipal system st Owatouns
has three outlets discharging direetly into the river and ome dischsrging
into Haple Uresk, a sasll stresn which eniers the river near the north end
of town. The systen recelves domestic sowszo and the wagtes from two oreame
ories, an ice gream fastory, a laundry, & gee planit, and » canning factory.
The cananing fsctory operates only dﬁxm & short period esch summsr when
sorn and poas ave canned. The émga from the State School fer Nependent
Children is slse discharged direstly into the river at Owatonma. About
hall a mile below town the river receives the waste from @ rendering plent.
This waste im dischargad intermitiently throughout the year.

At Faribault the Straight River receives sewsge from the part of the

eity lying on the esst side of the river, and from the Jentral Avenus sewer
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and the gas plent on the west side. The sast aide system includes the
sewage from the Jtage school for Feeble Mindsd, which is passed through
a sebttling %ank of the Inhoff type and dischuarges through a separate oul~
lob. The sewags from the State Jehools for the Deaf and Blind, Shattuok
kilitary icademy, seabury Divinity Sehool, 3%. lary’s School, Allen 3cheool,
and the Oity Hospital is discharged inte a municipal system which cmpties
into the Straight River near the aorth end of itown.

The greater part of the domestic sewage is discharged through the
Centrel Avenus sewsr which enters the Straight River from the west side
sbout & block above the junetion with the Cennon. This system includes
sowage Lrom hotels, the county Jail, Daker School and Betblohem School,
and the wastes {rom three ereameries and an ice cream factory. The waste
from the gas plant enters the Straignt River thraugh e privete euilet near
the plant.

| Phe Second Avenue sewer, discharging inte the Jsanon XHiver, carries
dosestic sewage and the wasbte frum & pasking plant, a pouliry killing plant,
and & capuing fastory which cang corn during & peried of sbout one month
BGGR SURGAT, “aste and sewsge from the Faribault VWoolen Mille are dis-
chargsd directly into the river a short distance above the Jecond Avenus
sewer outlet.

“he deouestic sewsge from Hoxrthfield enters the Cannon iiver thmwugh
three cutlets located below the dam, Two outlets on the east gide garry
the sewage {rom most of tha business distriot and from Uarleton College,

' Baker School, and & large residemtisml district. The west side aystem
carries the waste from & large creamery, and sswsge {rom 5%. Qlaf'e Uellege,
the Udd Fellows' Home, and tie residences :ei: that side of the river. Jastes
from the wmilk sondensing plant are discharged through a separate ocutlet

inso the pool above the dan,



Table IX

PORAL POPULATIONS AHD POPULATION BUUIVALMNTS, XYGE DEMAND

Basl9 O sawall AND VASTES FUOM MUNICIVALINIES

O THE STRAICHD AND CaliHOR RIVERS

Potal Gals.dewnge Pop. dguivslent, Hguivalemt wel.
City Popalse & Industrial sowage and of lLomestic

tion: Zastes per doys wastess sSeunge s
Owatonns 8,500 660,000% 12,080 1,205,000
Faribemls 15,000 1,000,000 20,000 2,000,000
Eorthfield 6,500 2B50,000*" 5,000 500,000
Cannen Falls 1.415 SI.WQ 1,%25 133,939‘
= = e ]

*deasured

**Caloulated
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4% Cannon Jfells the Cannon lilver receives Lhe sewsgs {rom & popula~
fion of spyroximately T7h. Thare sre dwo cresmeries and o cheges
fasbories dissharging thelr wastes into the ays o, Que sewar outlet
is located oun the asouth side ol the river below the cenfluenge of the
Libtle Uanoen and Wwo obhers discharge inde the Ldtile Camaen, eus on
eagh side.

Below Cannon Fallis is the Minersl Springs Senatorium. 7The sewage
from this Institution is partislly treated by being passed Wwrough an
Imhof{ tank, bus the institution has cutgrewn the present inetallation,
It is undarsteod that additional tresatment lfascilities will be provided
whan additions to the Wildings are completed.

SUURE  OF  IEVESTIGATION

The preseni investigation consisted of the cellecticn of samples
from the river above and below the primncipal mwmicipalities in oxder to
determine the extent of pollution and the progress ef selfl purifisatien.
Senitary aurveys were wade of each municipelity discharging sewsge and
wagtas inte the river system for the purpese of learning tha amount of
poellutional material being introdusesd. A pummary of the results of
these surveys is shown in Table 1Z, The invesiigstion of thew Straishi
Hiver was begun early in 1928 and in 1929 was extended to iunsluds the
Cannon diver below Yaribasult. Cansiderable work bes elso been done on
imke Sakatah and obher lakes of the Caunon River sys tesm.

The determinations mede on samples ¢ollecited from the rivers insluded
the following: temperature, wwrbidity, total hardness, slkelinity, pH,
dissolved oxygen, one, five, and ten~day biochemical oxygen demaud, bac-
terial exmmination for total plate count at 87 degrees Cemtigrade, ami
orgenisms of the ooll eerogenss group, aml bielogical exzamination for

piankton orgenisms and bottom forms. The sanples were collected frem 6
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shations on the Straight diver survey and § additional stations on the
Cannon River survey. he statlons were locabted ws follows:

1. Bridge en cross road ly miles south of Uwalonus.

2. Dolow remdering plsat approximately 7 mile nortb of Owatonna.

3¢ 0ld wagon bridge ot cedlord,

4. Bridge on road running through farm of itate School for Fesble-ilinded,
south of Faribwult,.

O, Cannon Hiver at Highway #1 Jjust above Junction with Séraight River,

6. Bridge on cross road off Highway {1, about ¢ miles nerth of Faribault.

7. Bridge at Dundas.

8, Hridge epproximaiely 4 mlles below Hopthlield,

9. Bridge at Hanfielpgh.

10. Above Kill Jam at Cannon Falls.

il. Above dam at welsh.

AHALYEI0AL DETERMINATIONS AND THEIR SIGHIFICAMDR
ature - Temperature determinations are valuable in intsrpret-

ing many of the analytical results, The disselved oxygen and bicchemical

oxygen demand are greatly affected by temperature amd other ¢limsiic con-
ditions. DBacterial growih wmey Ye accelerated or retarded by the tempera-
m‘ of the water and other biocloglical sgencies are likewise affaected.

Turbidity =~ Tarbidity may b2 used as one msans of measuring the
phyasisal appsarance of the water., while this determination does net mea—
sure pollution directly, pariticularly during end following rains, it never~
the less shows the rate et which suspended materisl settles out of the
water, Turbidity affects other qualities of the water in comtrolling the
transmission of light.

Alkalinity, Total Hardness and pil have no direct sanitary significame

a8 realated to this problem, but they are of interest in comection with in-
terprotation of other date. These values did not vary greatly for differs
ent perieds of sempling. |

Rissolved oxggen mnd Bloghemical Oxygon Demend - Diseolved oxygen is
the aamcunt of fres exygen in the water, It does not include the exygen wideh

is in oombined form, bubt only thai which iz available for B2e by fish amd
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ether ayuatic 1life or for ozmidising orgenic metter in ithe water. Jhen
the oxygen becomes reduced, {ish may suffer and die from sulfocation
s odors may be produged ‘by the orgunic satter viich is in the proceas
of éeaam@%ﬁimg Ordinerily the amount of dissolved oxyyen may be used
directly for measuring the effect of pollutiocn but im the case of the
Streignt and Camon idivers the natter is complicated by an abuormal ancunt
of alzue in the waser, In several instences the water was found 1o be
supersaturated with oxygen es & result of photesynthesis in green plantis,
In the abssnce of sunlight this process may be roversed 50 that the plants
will take ozygen from the water. Thus the oxygen content of the water may
be greatly reduced during the night vhile an anaiysis made in the day time
would indipate an abundance of oxygen. This condition interferes alse
with the determination of bioshemicel oxygen demand, as the green plants
mey wee up & large amount of oxygem by cemverting it into carboa diexide
after the sauple is placed ia the insubaitor in the laberatery, %heraifore
the oxygen resourees cannst be wsed satisfestorily as an fudex of peilution
in this problem during the sessons of heavy algee growtip, It is necessary
in this case to consider the baotericlogical amd biologicel findings im or-
der %0 deteamine the effect of pollusion on these riwvers.

Bacteriological - The bastericlogical data show the progress of re-

sovery Ifrom sewage pollution and also show the extent to which persons
using the river water for drinking or bathing er otherwise coming in con-
tast with the water, mmy be endangered. 'The determinations for bscteris
growing at body tomperature or 37%. and for members of the coli serogenses
group which were made for this study show ﬁhe abpundance of organisms whigh
are likely 10 have originated in domestiic sewsge. These determinations do
not measure the extent of pollution by industrisl wastes; in fact, certain

indnstrial vastes whieh are most detrimental to fish 1life ey even reduse
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the bacterial content of domestic sewnye.
Uhard Ho. I shows the effect of ibe pollubtion en the river below
esch muaicipality and also the progress of recovery es imdicated by the

bwagterioloygical exanications.

The emouni of oxygem required daily to satisfly the five-day biochenmical
oxygen demend of tho sewage and wastes introduged into the river at Owatonne
is 1,960 pounds. This ig figured on the basis of & total population equiva-
lent of 12,080 which was the number obtainsd by adding tegether the population
eguivalents of the sewsge and wastes from ell L1 sewer outlets discharging
into the river and into iaple Creek. The (actur used in the calounlations was
a Gaily Seday bilochemical oxygen demand of 169 pounds per capita., Allowing
for an oxy.gn depletion of 4 parte per million in $he river waiter, this would
reguire & daily flow of P8.6 millien gallous, or an averasge {low ef %0 on. £%.
per second, Referring 4o Tabls I=-A, it is seen that this flow ig availadle
enly during high water perieds. Maribhermore the dissolved axygen of thbs
water entering Owatonna wns sufficient %o permit a depletion of 4 parte per
millicn only thiee of the five tiumes samples were collscted during the survey
Just concinded. The eurrent iz sluggish exvept in times of very high water
aad & grest swmount of the sedtleable material in the sswage and indusirial
wastes settles o the bottom of the river. This settling 12 evideased by the
sludge deposits in thw siream sad along the banks which give riss %o babbling
and offensive odora. |

On the sawe besis the wastes and sewage frem Faribeult will require 5,260

ponnds of oxygen per dsy in oxder %o satisly the S~day bioshemical exygen demsnd.
Allewing sn oOxygen depletion of 4 parts per million, & toial flow of 97.5 millien

gallons per day or 150 cu. f4. per second will be needed. This {low cocurs ouly
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during the spring months or during o season of heavy rainfell. (Table I-B)

The sewage asnd industrial wastes Ifronm Northfield have a H-day oxygen
domand of 700 pounds per dmy, requiriag 49 ou.ft.per sseond of river flow.
for dilution on the basis of a depleticn of 4 perts per million. It appsars
from the flow recards that the dilution is sufficient for preper dispossl
throughout the year,but the results of the sampling on February &,1930 and
fhe sampling af lisndolph 8 week earlier indisate that at that time the oxy-
g8n in we river waz seriously depleted.

Aslde from the odors and the nuisanges produced by scum and e2ludge banks
in the viciniiy of the sewer oullets,ihs sewaygs nzl wastes from Camen Falls
are fairly well taken eare of by the river. 7The river water enters Cammen
Falls in 8 well-aerated state after passing over Ywo dams. Kowever, ths
river ia not safe for the bathing that is done during $he susser & shert
distance belew town, iven at welch which is 12 miles downstresm, the bag-
%erislogicnl results show the effect of the discharge of sewsge at Cennen
Falls and at the lineral Springs Sanstorium.

suthoritiss differ on the question of how mush water is negessery for
She eatisfastory disposal of sewsge by dilutien, but it is generslly conced-
ad thet wnsatislactory conditions will obtain, if the amount of dilunting
water is lees than £ ¢.f,8. per ome thousand of population. Xost writers

scmaend & flow of at least € c.f.6. per ome thousead or a dilution ratio

of 1 %0 40 or 850, This amount will provide sufficiemt dilusion %o satisly
the requisements for fish life and for nuisence prevention, but it does not
make the riwr water sefe for drinking or babthing.

LR ReTATION OF THS ANLLXTIC AL RESULTS

The anslyees of vamples collected from the Straight River above and
bslow Owntonus show the effect of the wllution introdused imto the river

from that eity in prestically all cases, Thim effeet is gvidenced by in-
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oreases in tuwrbidity, oxygen demsnd, bacterial counts and ¢oli asrogenes
index. In mont caseos the dissolved oxygen combent showed & reduction in
gplite of the aeratien afforded the water by passing over the dam between
Stations 1 and 4. This asration wxioubtedly aseccounis for the higher dis-
solved oxygen resulis below Owatonna @n two ocoasiocns.

The sample collecisd at Station 1 on February 5, 1930 while the river
was covered with ice above Owatonns, showed the lowest dissolved oxygen en-
counterad at that siation during the survey, This was no doudt due to the
fact that under ice the water bas no opporiunity of coming in coniact with
atmospheric oxyssn. Cold weter absorbs oxygen readily, up te the point of
saturation, wien expossd te the air in passing over dams or fells or in an
open ¢hannel}l without ice cover. Thus there was aa increase in dissolved
ouygen between itations 1 and 8. The oxygen demand et Station 2 showed an
imcrease of 19.4 parts per million over Ststion 1 on this dete. The heavy
algal growth wps absent at this time and therefore did not interfere with
the oxygen determinations. "

A% Station B, {dedford, Hinnesotm) the river showsd en improvement
in a1l of the indices of pollution except on February 5, 1930 when the river
above and below this point was covered with ice. On this occasion the sample
showsd only ©.80 parte per million of dissolved oxygen which wonld bhe fatal
to Lfish 1ife, ami also productive of odors. ¢hile odors could not be
noticed through the ise, the water 1teslf had s very decidsd edor of de-
campogition and dead fimhe

Results frem Siation 4 above Faribault indicate that the river at
thie point has practically recovered fran the effects of the pellution intre-
duaed at Owatonne. Bacterial resulte compare with those from Station 1 4n
most cases and other results show & similar icprovement, The sample %aksn

in February, 193¢ had a much higher disselved oxygen content than any sample
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taken farther upstroms. This wmay be explained by the fact that tie level
of the water under ithe ice had been lowered by removing » swall daa a
shoré distance belew, thus affording the waler an epportunity of contact
with the air,

stesion & on tae Cannen uiver above the Junstion with the dtraight
was established for the purpoese of determining the effect of this strean
upon the combined river bslow. The Jannon recelves no sewage pellution
above Faribault with the exception of e masll amouni of sowsge {rom Waler-
vills on Lake Sakatah 20 miles upstream. The effect of this szewsye ex~
tends only & short distange into Lake Sakatah, according to rssults of
investigations on that lake, snl cartainly le net felt et Jaribaulid. How-

senples fros Stadion B lndicwte sowe orgalng polluticn which may

evar, iha
b2 a result of organic growihs in $he series of lakes or 9f dralnage from
the farm lands adjecent to the lakes aml the river,

Zhe eflfest of the addition of sewage and izdvetrisl wastes Irew Yari-
bault are measured by the samples collecded from Station 6 as ecompared with
those collected fron Jtations 4 snd B. It will be noticed that the bac—
teris aml coli aerogenes index do not show such an increase below Faribauld
a8 they do below Uwatonna, This is a result of the greater voiume of di~
luting water provided by the combined flows of the Streight snd Cannen
fivars below Faribault.

Samples from Station 7 at Dundas show the progress of recovery from
the pollution from Faribault and with 4w samples frowm Station 8, giwm a
meegure of the effvct of the incrsased pollution belew Northfield.

On Yebruary 0, 1950 the diesolved oxygen at Stadion 7 wea only 5.4
paris per million and during the passage thremgia Eorthfield, it was redused
to & parte per million at Statlon 8 in spite of the reasrating effect ef the

fall over the dam. In the inwestizetlon of Byllesby Lake at Handolph on
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January 29, all samples collested ai various poinss of the lake showed en
abhundance of oxygen wiith the exeeption of the one taken near where the
Canpon River eaters. Here the oxygen was less than 1 part per ﬁillim.’
This indicates that considerable organic material is deposited lan the wp~
per ens of .ttm lake where the curreat of the incoming river is reduced.

dtation 9 at Hendolph wae established for the purpose ef deternining
the quality of the Cennon Hiver water s it enters Byllesdy Lake, VUsing
tho results from this station and those from Station 10 above the dem at
Cannon ¥alls, 1% is seen thet the river probebly recovers from any sewaLs
pellution in passing through the lake aml over the dam at the foot of the
lake.

The ssaples from itation 1l at w“elch compared with those from Stetion
10 ahew increases in nuwwbers of bacieris ama organisns of the ¢oli aerogenes
growp in passing through Cannon Fells. Oxygen cenditions were satiafectory
&t ielsh at the tises when smaples were collected,

Jar ing the inwstigution of the pollution of the Wissiesippl River, by
ire Ho RBe Crolmrst, Senitary ingineer of the U. 3, Fublic Health Service in
1926 and 1937, amd that wede by the iimnesota State Board of Health in 1928,

samples were collected from the Ceanon River at the bridge on Highway He. 8.
The results of sampling at this peint mre given in acogmpanring tables. These
results show that the Cannen Aiver is at times sarrying & pollutien load
greater than that carried by the liississippl &t the point where it enters
¥inusapolis.

The faet that no samples were collected which wers entirvely deveid of
- oxygen illustrates the princigle of reseration whieh takes place in s polluted
stresam, Falls, ripples, and algee are :éﬁa of the festors whioch kesp the
oxygen Lrom being entirely depleted. In the winter when the mter iz covered
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witn ice, there ie no sush opportunity for reacraition axd the oxygen con-
tent is reduced to a minimm, It esn be sesn from the results of the
ssapling in February, 1980 that much mors time is required for the river

to recover froa pollubion wader ise %hem im the copen asagons.
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BIOLOGICAL DADA

Living organisms, like certain man-mnde ingtiuments sush ag baro-
mebers end thermometers, react very delinitely to changes whigh egeur in
their onvirenwsnt. It is naturel that all orgenisme should not be en~
tirely sinilar as to the extent or mature of these reactions, but all are
nevertbeless epdowed with the nbiiitxlks detect in some mesawre the en~
vironmental changes which may cocur. The nature of the organisms® reag~
tien to the conditione of a givwen envircument way be either negative or
pesitive, aml ceriain motile forms of life finding & lesality suitable
will move in, while others aveid the spot., In the case of certain nop~
metile orgenisms, the problem becomes one of adapiability to the eavirome
ment in question. If the organisme are flexible enough to mset the changes
uwhich are typieal of a lecality, they may thrive and increase, dut if their
limit of tolerence is exceesded, death or at least desimation in numbers is
the result. Thus an environment will be charesterised by certain motile
oFgealse which have voluntarily chosen the locale as the most fama%lé
within reach, and other organismm {non-motile) which have adepted them-
selves to the envirenment sufficiently te carry om.

Hany tropical animals would find arctic tempsratures amd living con-
ditions entirely unfavorable, while the arctic feuns would searsely be
fitted for 1ife in the equatorial regioms, Jince the envireonmental condi-
ticns are so imporsant in determining the type of snimal ami Plant 1ife
which prevails in any localily, s thorough knowledge of these environmental
conditions end the reactions of living organisms to them would enable one
%o predict the type of life which will be found in & given losality. Qop-

versely, & kmovledge of the types of orgunisms which are pressnt vould



o
o It s this latter

indicate the kind of environment fron whieh they came
method of evaluwating on environmept which is used to supplement the shemical
and basteriological studies of a polluted loke oy stresm.

Gertain hardy orgenisms, suwsh ag sludge worms, protosoa, fungl, eic.,
thrive snd inorssas in envirommenids which sre so heavily pelluted that eany
other foms of 1life are bobtally cxcluded. The decompesition produstss of or-
genie waste with which the water of these polluted laikus and streams are
laden seem %0 have no detrinensal effect on these hardy organisus. The
enly limiting factor seems to be $he lack of food, or cther conditions &s-
socisted with crowding., COooasionally however, certain toxic industrial
wastes such as the by-products of gas menufaciure, enter the environment
end eliminate even the hardiest forms.

Porms of life notably absent from the heavily pelluted locality are
predominant in olean unpolluted walars., These organisus need an abundence
of oxygen, elesn iwrrigencus botiom sediment, water reletively free {rom
gases produced by organic decompomiitlon, end other coniitions which are
eharecteristic of clean water. lHatumelly a few of the hardy organiums
which ere able $o osrry on ia pelluted water w alzo @ presemt in an ua~
peiluted enviroament, tut the nmumber would be very liaited, due %o the lask
of suitable food ami possibly to the competition offered by clesner {orms.

Unless some factor smuch as peliution has changed an aguatis environ~
ment, the fauna is usually repressnted by & variety of erganiesme rathe
Ghun & few $ypical forms, Im heavily polluied envirouments, ¢n the other
hand, only & limited musber of kinds of orgsnisms occur, for where msch
putrescible material is present only a fee species find conditions favorable.

A polluved stream or lake is also charasterizsed Wy demse populatien of

preanisns and in ueny CAses asngigg”wbars of m.i?iéwals eﬁga_x:.: " Qne

A WETOR Mo SO ok OW Y AT A oy e At e o o i R I A st e s

*iiore than 2,000,000 siundge worms have been foupd per sguare yaerd of bottem
ares in certain pelluted siremns.
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or twe of the few specliss represented domiaate the environment aui all
other organiams form the minority. Changes are sudden and often eatos-
trophic te living organisms in polluted water, while in cleansr environ~
ments, chenges are slow and more wniforn.

Singe the bobtom sediments are fomed by the settling oud of eub-~
stances suspended in the water, this materisl reflects the average condi-
tion of the stream. If much organic miier is saériad by the strean,
the bottom mad will comtain mmch of this material and active decomposi-
tion will %ake plsce. If the suspended matber is inert, the bottom muds
will also be inert and decomposition produsts will net be formed. The
procass of sedimentation thus shifts any blological astivity asscciated
with the patrefsction of orgenic matter from the water itself to the bed
of & stream or lske. As a result, the type of organisme whioh find the
deposits suitable will ulitlmately depend upon the oharseter of the material
whioch is carried by the water. Thus, the nature of the supsraatant waier
nay be determingd by & quantitative amd qualitative study of the organisms
which eoour ia the beotiom sediment.

In te survey of the bottom feuna of the Htraight River, the sauples
of sediment weore collected by means of dredges, especimlly conatructed for
this type of work. %wo dredges, esch of which takes a sample from e defin~
ite aree of Dbotiom, were used. The light kman dredge was very useful in
seft ocozy sediments but oould not be used where heavy bottom sediments
interfered with its spring-operated Jjaws. ihere sush heavy sedinments were
ensounitered the heavier Peterson dredge was used and found %o ka vary satis-
facSory. The samples of bottom saedisent which had been taken with the aid
of these dredges were pessed through a $@-mesh sieve which retained the
living organisms ami sllowed the fine mmd and organic matter to pass through.
The organisme thus separated from the sediment were then ready for identifi-
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cation and emwmeration. The results wers recorded as the musber of hottom
organisas per squars yard of bottom ares., (iee Ueble Ho. VII).

The Strajght Alver abeove Owatonna is a clear, shallow strean flowing
Shriagh muvg&‘zeﬁi souniry, oceasionslly paseing over riffled sballows to
slean quiet pools. The wealth of dismolved oxygen and the natursl flow
of the weter favor olean water forms such as the larvae ¢f the may-fly
(lsxagenia), and the case~building youhg of the caddis fly. In the
gamples of sediment telen during the summer of 1929, sludge worms alse oc-
curred, but they had limited themselwes chiefly to those poriions of the
strean where decaying leaves and swfase drainsgs from the nesr-by fields
had provided food. Their number was limited snd entirely insignificsnt
when cempared o their abuntance in other pections of the siream where
pollution exlsted. Fresh water sponges awi & variedy of other organisme
were present on the rocks and in the sendy bottom sediment, yet the total
nuaber of individuals was muoh 18ss than that af peiuts farther dowmstreanm
where poliniing substances bad been introduced.

it was uoted thal after reseiving the sewage wastes of Owatonma the

parance of the river changed markedly. Ianstead of being & clean loeking

strgam &5 in the upper ssotion of the river, it had beceme lecden gray in
coler axd very turbid. In shallew places where s thin layer of the water
flowed over the slise-covered rogcks, long gray streamers of the pewsge
fangus Sphaeretilus could be seen forming a carpet on the bottom of the
ASwveam. Floating g0lide and disagresable odors charagsierised the water,
The slimy, moiscme sludge which had settled out of the waler at
tids point was tesming with 1life in the fovym of sludge worms. These
soavengers thrive and ix#méua where few e%héz organlsms ¢an survive, and
here they ccourrsd at the rate of 87,000 per asquare yard of hobttom area.

An exanination of the water itself for those minute misroscopis erganisms
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which are osrried alomg by the current showsd thai the ,pmﬁ%oa‘ wWEre
mish mors abundant at this peint than at peints upsiresm or st the next
ganpling point downstream. Green f{lagellsted organisms which react to
pollution in the sams way as retoses, were slso most abundsnt imusdinte-
1y below Uwatonna.

By the time the stréam hed progressed one and one-hall miles the
water had became more cloar and the charaeter of the bobtom sediment had
changed, Instead of en organic mad swarming with 1ife, a ihick layer of
terry silt and organic matter alwmost barren of living organisms, covered
the sandy substratum. The iridescent [ilm sowetimes visible on the
strean at the preceding sampling stations, was not in evidence hore, ut

the bostom mud was permeated with globules of terry material having the
odor of creomote. Great cloude of this oily substance wers dislodged

and carried downstresm when the bottom sediment was disturbed. A fow
hardy sluige worms were the only living organisms found in sanples of this
deposit. An examination of the sowa which was fownd adbering to roocks and
sticksa in the stream showed that the organisms coowrring in the soun were
telerant forms like the alga Oseillatoria and the sulphur bacterium
Beggiatoa. Their presence indicated that the stream had not as yet recover-
ed from the effegts of resent pellntion.

4% & point approximately one mile abeve Clinton Falls. the Itwralight
River spreads oul over a series of limsstone shelves. The surface of ¢his
recky formation constantly bathed by a thin layer ‘91‘ polluted water was
waish |

covered with a gray—-green ocarpet of algae aunl Duagl., The erganisms
went inloc the makeup of this carpet were all pollutionsl in charsgter. The
effect of a pasaage of a thin layer of water eover %his living earpet and

over the miniature cascades between the shelves of reek seems %0 be very

* An abundanse of profosca indioajes strong peliuntien
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heneficlial o the river in swmar, for very iLitile evidenge of gollution
azisted at the succseding sampling point mear Medioxd.  In winter, how-
ever, the iee cover and reduced setivity of living scavengers permii pol-
luting substances to pasa downstream befors they are oxidized or trans-
formed ini¢ harmless maserials. ‘e evidemses of pellution may then
exitend oven heyond kediord.

At Medford the Stralght diver is pomewhat desper than it 1 immed inte~
1y below Qwatamns and the current has become more sluggish. The hottom is
sandy with very li%tle silt or organic matter in evidense. In the seamples
of botton materisl which were teken during this lnvestigation, the worm-~like
larvae of Chironomid midges were the dominsnt fomas. & few slunige worms
and Juvenile elams wers pregent bui constituted an uwnimportsnt minority, Tha
oopurrsuce of cleansr fomms sush as may-{ly larvae (Hspiagenis) and the less
tolerant forms of Chironomid larvae jndicated that the river had, %o & com~
siderable extent, recovered from the sewnge pollution sontribuied by the
Ci%y of Gwatonus. .

Only & very limited nusber of sludge worms {Pubificidee} eccusred in
the semples of sediment which were taken immedistely ebove Faribsult, OChiro-
nondd lervae wore the dominant organisms snd six species of these were repre-
asmted, The most abundant species wews Uhironomas deosrus, whieh is fairly
tolerant %o pollution. However, the sbesmpe of large mumbsre of Tubificidse
indicates that the elffeeta of sowage polintion from Owatonns have almest 4ig-
appoarsd et this point.

Although Tabificldae were the dominent organisme in esmples talen three
miles below Faribeult, they were present in relatively small numbers omly,
and there was no indication that the pella’&iéa wag sericus. %he presems of
2 eonsiderable number of Chiromomid larvae was addigiomml evideuce that the

poliution was not ss heavy as it had been below Owatonna. An examination
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wins made of samples of the scum which wes founf flceting downstreanm from
more heavily pelluted portione above this peint. These gamples conseined
sas which were distinetly pellusional, and 4% is evident that thers

is ¢ move heavily polluted sone & short distance adbove the seetionm of the

river from which these semples were token. dkemination of the water itself
oued that the Frotosos were pore abwndent in pwmaples from thie station

than &% the smapling point immediately above Faribawlt, or at tie sampling

peint farther dowmsiresm. The rapid resovery frem peliution meay, at least
in pars, ve apsigned b0 the diluting effect of the waber from the Cammon
Hiver mnd the shallowness of the stream below the Junction of the Straight
and CGanmon.

The organisme present in the bottom sediment two miles below Hordnfield
illustreted the effect of slight sewsge pollution where astive flow and ghal~
low water tond %o smeliomate conditions, A great variety of ovganisse were
represented, mangy of them cleansr forms, Pellutienal forms were abundent
but not entirely deminant. The abundance of liviang orgeniams mey wndoubtedly
be assigned to the fertilising effect of polluting substanses where exygen is

high sad toxic substances are repidly cerried awey by an active currest.,

4% the point where the Cannon River enters Byllesby iake, scercely auy
current was noticeable. The bottom masterial contained consideradle organic
matter which hed been dropped as the current was redmced. 3ludge worms wers
predoninant and were move abundant then at the sampling station below North-
fisld., A muber of cleaner fomss were also present in the semple. There |
ie little evidence that the effeets of the Herthlield sewnge are serious st
this point during the sumer.

Ho evidence of serious pelluiion s&i&m in samples sollected at Ceamson
falls, but at welch & few miles below the peint where Cannon FPalls sgvage ip
&dded, mome evidence of pollutien existed. A few may=fly 1arvee and Ghironomid




Table VI

BOITOK FAUBA = STRATGHTY AND CAMRON KIVERS
AUGUST, 19 2 @

Logation of Sampling reints

Semple Mr: Location at which Sample was Takens
41569 jiear bridge at crossroad one sud
31570 ane-half miles south of Owatonas.
PASTL
1415 Below rendering plant approximately
$/4 mile north of Cwatonpa.

81416 One and one~hall miles bsiow
Qentonna

51417 _Hedilerd

31410 Kear State jcheol for Feeble-iiinded
aboye ?ari‘aanl‘t,

31419 Cannon River above junction with the
Straight hiver.

31421 Three miles below Ferilault.

grs22

$1483 Two miles below Norinfield,

$16R4 Hear head of Byllesby lLake a$
Bandelph

$1430 Above M)l Dam &t Cannon Falls.

51426

Above the iill Dam &% ieleh
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BOMMIK PAUNA » STRBAIGHT AND CAHNON RIVERS
AUGUST, LD R 9

Hanber of Organisms per iquare
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*The muers cceurring in thiz column represent the nuuber of
organismes taken in one grab sample end not the number of ore

ganisms per dquare yard of boltom are.
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BUTTUK PAUBA ~ STRAIGHD AND CANNOH HIVHES
AUGHST, 1 9 2 9
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Table VIII

STHAIGHT AMD QANMOEN RIVER SUBVEY

Urgenisme Pound in Samples of Soum Collested from
the Stralght River on Qoteber 17, 1929

(na-tHall Hile Below Quatonnss {oamples $31661 exd 33663)

Osgillatoria tenuis
Sphaerotilns natans
Beggiaton

Iynghya spirulinolides
Hitzachie pales
Cryplononas

Baglens

rarangecis

Amoaba

Heddiuws produwtus
Botifer sp. (eitrinus)
Tubificidas

Three Niles Below Owatonua: {Sample {31868)

Oscillatoria temis
‘Gphmaretilas aalans
Stigeocloninm

lynghya spirulinoides
dpiregyra

Hiteschia pales
Heidiwm produe fua



G
wore present in samples of the sediment, tut the mludge worms were entirely
predominant, aml othsr organisms formed & small minority.

Fishes apparently find the river immedistely below (Owatonna wainbabit-
able, for during this survey nons were %o ke found in this portion of the
giream, A% Medlford, however, a nunber of fishes were taken by seining. Stickle-
mi:a, young suckers and Johnny darters were common, In the early part of Feb.,
1930 hundreds of these little fishes were Iouwnd dead along ihe pargin of the
ice or frosen into the undermost layers of the lce. The fishes were suffocated
when & serious oxygen reduction occurred while the river was covered with ice,
It hes been previcously menticmed that evidences of heavy pellution Go net éxe
tend to Medford during the swamer, but from this cccwrrence it is evident that
pollution does sffect this porition of tho stress Guring the winter,

Below Horthfisld a greater variety of f{ishes occurred than at Hedlerd,
deveral smell bleck orappies snd log pereh were taken, in addition t0 the ever-
present shiners and chubs. There was no evidence, howsver, that fishes were
harmed by wasie &t this point, since no desd Tiehes were {ound here either
daring the summer or early part of February when smothersad {ish were found at
Medford. It 4s poseible that {ishes in this portion of the river are unharmed
by pollution.

Carp have been observed a short distance below Faribault and at the head
of Byllesby Lake near Handolph., It is doubiful that even these hardy fishes
remain in tis etrean during the winter wien diseolyed oxygen ie serieusly reo~
duged. During the pest winter (1929-1950) oxygen wes serlously reduced in the
Cannon River near Haudolph, sml any fishes which remained in that portion of
the atrean wers undoubiedly suffocated. The carp and other fishes which fre-
guent the river nesr Handelph probably reti?e te the deeper portions of Byllesby

lake daring the winter months and tius esoape the oxygen reduction inm the river,

sree B



Table IX

STRAIGHT AND CANNON RIVER SURVEY
Pishes 'eken in Seins Heuls

Straight River Near lpdford, Oot, 17, 1989

Gataatoms commersonli

semotilus atromagulatus

Hotropis ecornutus
Athenstome iowad « « o
#Hugelie incconstens , .

» »

Boleosoma nigrum .
romozia sparoides
Percina caprodes .
Hotropis hudsonius
Untastomus commersonii

s ° » ®
s e+ » ®

Semotilus stroaagulatus

Hotroplis cornutus . »
63?1’13& ‘m} L

L]

L]

-

*» » » % P

”

* s 3 B ®

Ld
L)
L3
*
»
[ .4
L3
Ld

*» » » * »

Canmnon River Below Horthiield, Oot. 18, 1929

» » B 0 & * & 9

o - » » ®

. 4 S & B H s ©

(Semple #51865=A)

Sucker

Chmb

Shiner
Darter
dtickleback

(Sample §31865-1)

Johmny darter
Black Crappie

log perch

Spot tailed minnow
Suskex

Chub

Shiner
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TS SURLIC HUALTK ASPAGTS OF TH POLLUTION OF THS
wew GTRAGAT SHD QaHEW HIVERS .40

the greatest haserd, from & public health standpeint, of siyean
pelintion comes from using the water for drinking snd domestic uses,
insestinal disensas such ag typhoid fever, paratypheoid, dysentery esnd
diarrhea, are often cuntrected by drinking weter into which sewsge bhae
been discharyed. There arve no manicipelities whioch iteim thelr wvater
supply from elther the Straight or Camnon River, and most persons who
are faailiar with the conditions would net drink the water wader any
circumstences, but 1t is often the case that mirangers, seeing s strean
that is elear aud apparently unpelluied, wee the water for driaking,
was hing o Gooking withont lmewing the danger %o which they are sub-
J80ting thenselves.

Angther denger to hgalih 4s in conmection with milk produetion.
The entire country through which the Straight and Cannon Hivers flow,
is sgrisuliural, and in meny cases cattle are pastured slong the river
Banks, CGows wade in the siream snd say contaminate their bodies mnd
udders, espegislly where the waier 1s carrying a heavy lead of pellu-
tlen. Thie contamination mey get Lato the milk &% the time of milking,
even though wessurgs are taken to prevend it. & pmall awsunt of son~
tamination sntering mum from the hands of the ailker, or from milk-
ing squipment whioh has been in contact with poliuted water, may develop
rapidly, a2 milk is a favorable medium for the growth of bacteria,

Bathing in polluted waters is demgerous, not only besause of tie
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chanse of conbrasiing i#teatiml digseasss by taking waier iato the
meuth and digestive trast, but also becauss of the poasinility of
infesting the eyes, oars, nose or throat with some of the streptocecei
whicn are normal ishabitante of the intestinal tract awd of gewage. If
bhe swimaur has sny open sores or ahrasions, these may become infected
by contest with the polluted water. It is therefeore unsafe to bathe
in any water which is known to bea pollubted, especially if the pollut-
fug material le domestic sewage. In the section of the Straight em
Usnnox fivers {rom Qwatonna to 3y1}.éshy ele and from Cennon Falls to
balow weleh, the basterial quality of tme water fails to conform with
the standards set forth by the Joint Comsitiee on Satning Flaces of the
tmsrican Public Health Association swml the eé&farem«t of State Sanitary
Enginasrs. |

Bomuing in poliuted waters is likewise dangerous in that persons
are llkely to get thelir hands end clothing in contact with the water,
@ither direcily or by nandling lines and nets which aro wet with the
polluted water. Conbeninstion may laiter be carried to feod er to
epon sores and rsouli in an infestion.

Flies constitute an important scurce of disease in this connec-
tiom. A8 high water recedes it leaves on the banks deposiis of sludge
and soum which may be atitractive to flies. The flies my Carry
material {rom these deposits into the home and lesve it on food or
dishes or in the milk or water which is used for a4rinking, Thie

- material may very essily eontein dissase-producing bucteria.



Gilisnal, CEWLESIOHS

“his investimtion was undertaken for the purpose of determin-
ing the estent and effect of the pollution of the Straight diwer from
its source 0 iis Juuctlon with the Cammos Hiver at Feribauli, and of
the Cennea ilver from above Faribsult %o ite Jjunsiion with the iissle-
sippd Hiver above Hed ding.

Infornation obitained shows %hat the river system is veceiving
pelluting mabterisl from Owatonna, Feribsuls, Horthfield and Caonen
Yalls in smounts sufficient 4o have considerable effect on the quality
of the eater. Both sewsye and industrial wastes conbribubte to this ef-
faut. Yhe sources of polluition are sufficiently far apart e permit
the water to be greatly improved before entering the next maielipality
in sath case.

The runofl iz rapid following raing and thaws begsuse of the e~
ture of the watershed and conseq@ently the stream flow is very low dur-
ing the wianter whan the water is covered with ice and during the suaser
when the water temperatwre is highest, Thess factors increase the
sariousness of the situation singe they limit the ability of the water
%o parify itself,

The most serious comiditions of pollution exist below Uwatomana
whore the gtrean flow i» low. Amalyses of samples show that, during
- most sessons at lsast, the polluition ¢onlributed at Owatonna has preg-
tically dissppeared by the time the Straight River enters Faribault.
Jscause of the greater stream flow below Faribsult, the consentratien

of pellutionsl material is less than it is bolow Owntonns, but heve



T

the {low io wove rapid and the effect on the strasn is still evidemd
as the water eniors lorihfield. The efleet of the discharse of sewe
sge and waste Drom Horthiield extonds to pllesby lako, bub is not
measursble below this lske. The pollution gontribubed ot Cannon Falls
and at the inersl oprings Sasatoriun sifects the river at lesst o8 fav
as welch and was evideat at the Ieidge on Lighwmy foe O during the law-
vestigetion of the pollution of the Wisgiseippi fiver im 1926 to 1920,
The investization shows that e hezerd exists from a publie healtn
standpoint, especially in the grossly polluted aveas, o perseans bathing,
wading or in any way coming in intimate contact with the river waier ov
the deposits of sindge., Yuisances are common in the vieinity of sewer
outlets and ot poinis vhere siufge banke bove been formad, Lepiain pore
siong of the stresa, particularly the seection immediately below Csutonna,

ore not suitebleo for fish 1ife in the present siate af poellution.

Tt 16 ihe opinion of the Minnesole Htate HBogrd of Health and the
Mdnnesota Commissloner of Goams end Fish that the sirength of tho sswoge
and industrial wastes discharged into the Streight and Cennon Rivers
should be controlled to such an extont thai the public health heszard

will be reduced %o & mi that fish 1ife will not be jepoardized by

thp pollution, that the heslth of livestock w1l not be andangered, and
that the present local nuisances will be elisizaied. Dwing $© the limited
sasons, it sar be Giffie

gdischarge of ithe Siraizht River during certain
cult to maintain fish 1ife in that a%@ién of the strean fron the dam ab
Oumtonna to Eedford during low waler periods.

in order o moet the sbove requirements it will bs necessary 0

develop comprehensive plans and make the noecessayy provieions for the



collection and treatment of the sewsge and industrisl waste discharged
inte the Straight and Conmon Rivers.
S

e

During the eourne of this investigation the mmicipalities and
institutions Llowolved vere very gencrous in giving informmiion and ase-
sistance. E"z:s.s Uepartaant 18 especially grateful 4o the offieinls of
the eities of Owatonna and Faribault where the ¢ity engineawrs gave
considerable tine ® the collecilon of saples of sewaze and wosotes
and compiling infommiion on populations. The State of Comtrol
through the superintendents and engineers of the Lrwtitutions et Owotonna
and Paribaul$, geve valusble information on populations, souvees of

wastes, it



O TVIALSOANt
| Qz<mm<>@m
muzuaz ®

| CHY ,32

SMS

i

OF

—

| ,,,,_@,m,jﬁ ,
S ZOZZ(U :

—-— JULY /929
s FEB . /930

~ JUNE /928
- SEPT 1928

— JUNE 1929

AND NUMBER.  OF ORGAN

°C.- 48 HOURS, AND N

3




