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INTRODUCTION:

In September, 1931, the larger cities located alonz the Cedar River, in-
eludins the City of Cedar Rapide, and several of the industries which
were located in these cities were called before the State Department of
Health under provisions of the Stream Pollution lLaw to show cause why
orderg should not be iesued recuiring the abatement of the pollution of
the Cedar River at these pointe, At this hearing, a report was presented
by the Division of Public Health Engineering of the State Department of
Health, setting forth in detail the resulte of a river investigation
carried on from 1927 to 1931 This report and the testimony taken from
citizene along the Cedar River indicated groses pollution of the Cedar
River notably below Cedar Eapids and Vaterloo. Studies of the pollution
of the Cedar River wvere continued from 1932 to 1934, inclusive, and a
supplementary report written on the data which was collected during this
period,

Although no orders were issued following the hearing held in 1931, the
City of Cedar Rapids began construction of the sewage treatment plant in
the fall of 1933 and the plant was placed in operation during the summer
of 1935. At the time of its design, the sewage treatment plant at Cedar
Hapids was planned to take care of not only the domestic wastes from the
city but also from the majority of the industrial plants contributing
polluted material, the principal of which are the Quaker Oats Company,
Penick & Ford Corn Products, and Wilron & Company meat packing plant.

The construction of the treatment plant at Cedar Bapide eliminated the
pollution of the Cedar River below Cedar Rapids and the construction of
gimilar plants aleo abated the pollution conditions in other regions of
the Cedar Niver. However, greatly increased populations in some of these
cities and the very rapid expaneion of the food processing industry has
over-taxed the capacity of a number of there treatment plants and has
contributed to the renewed pollution of the river to some degree. Age a
result of this increacsed load on the stream from various Iowa comrunities
and because of & large source of pollution existing at Austin, Minnesota,
adlitional studies of the Cedar River from the Minnesota line to Vinton,
lowa, have been continued from 1940 to the present.

Daring October, 1949, a pollution survey of the Cedar River in the
vicinity of Cedar Rapids was begun together with plant investigations of
the various industrial waste outlets which are discharging directly into
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the Cedar River. This etudy waes begun in response to petitions from the
16th Avenue Commercial Club in Cedar Rapide and the Linn County Fish and
Game Club, requesting an investigation of the pollution problem in the
Cedar River at Cedar Rapids. These groups reported pollution of the

Cedar River contributed principally by the discharge of various industrial
wastes from the Quaker Oats Company, Penick & Ford, Wilson and Company,
and by the discharze of organic wastes apparently from the Cargill Soybean
Flant and other industries through the Third Avenue storm sewer. The
groups reported that the discharge of these wastes occasionally created
odors in the south part of the city through which the river flows and

that the growth of undesirable pollutional forms of algae and fungus
growths, such as Sphaerotilis natans, were stimulated in the river with
these pollutional growths being noted as far down stream as the Palisades-
Kepler State Park, approximately 10 milee below Cedar Rapids,

SCOFE OF INVESTIGATION

The present investigation includes the collection of river samples from
the Cedar River above and below Cedar Haplds as well as plant surveys and
collection of samples from industrial wastes discharged directly to the
Cedar River.

Stream samples were collected at selected points from the Cedar River,
beginning at a point at the county bridge near Palo about eight miles
above Cedar Rapids to the bridgze on Highway llo. 1 near Rochester, lowa,
located approximately 20 miles directly east of lowa City. Stream samp-
linz was begun on October 13 and continued until September 21, 1950. A
series of four samplern was collected during the period in the reach from

Palo to Hochester with additional plant and river samples collected for
additional information.

During the period of investigation, grab samples were also collected of
the industrial wastes dischirged by the Quaker Oats Company, Fenick and
Ford, Wilson and Company, and the Third Avenue storm sewer outlet into
which the wastes from the Cargill Soybean Plant and other industrial wastes
are discharged. Other sources of pollution investigated included the Adie-

charge of a milk waste from a storm sewer at the end of Avenue E, N.V. and
an outlet from the Rock Island shopse

Complete plant surveys were not made of the industries except to determine
the major source of wastes with no definite studies being made toward
meéthods of elimination of the wastes. Grab samples were collected to
determine the approximate strength of the waste and estimates of quantities
vere obtained either from observation or plant records,

October 13, 1949 to
September 21, 1950
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III SCUPE OF TESTS:

Determinations in the field included temperature readings, pH determi-
nutions, and dissolved oxygen determinations. OSamples for B.0.D. determi-
natione were taken to the laboratory at Des Moines or to the laboratory

at Iowa City where these determinations were completed. Samples for
chemical analyses were preserved, iced, and forwarded to the laboratory at
lowa City for analysis. These determinations included ammonia nitrogen,

nitrite nitrozen, nitrate nitrogen, organiec nitrogen, and the various total,
suspended, and dissolved solids determinsations.

All tests in the field and in the laboratories were carried out in accord-
anceé with procedures set forth in "Standard Methods for the Examination of
Water and Sewage" of the American Public Health Ascociatione.

IV SIGNIFICANCE OF ETREAM POLLUTION:

The pollution of a stream with sewage or industrial wastes is objectionable
for the following reasons:

l. Sewage and industrial wasetes contain millions of bacteria, many
of which may be pathogenic or disease producing.

2« All sewage and most industrial wastes contain unstable organiec
material which in being converted to harmless stable material robe the
stream water of oxygen.

. Sewage and industrial wastes contain solids which are objectiona=-
ble when they are floating downstream and which settle to the bottom of

the stream bed causing objectionable sluidge deposite when undergoing
decomposition.

4., CSome industrial wastes contain material which is toxie to the fish,
livestock, and humans.

Dissolved Oxygen and Biochemical Demand:

All unpolluted stream water contains free oxygen in a dissolved form. Thie
oxygen is essentisl to the maintenance of aquatiec life, 18 drawn upon to
support biochemical oxidation of organic wastes during natural purification
of streame, and is replaced by absorption from the atmoephere and the photo-
synthetic action of some wvater plants, including algae. The dissolved
oxygen in the water is available to bacteria which oxidize the organie
material present in the pollution enterinz the stream. Theee bacteria are
dependent upon the presence of dissolved oxysen. If there is a sufficient
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quantity of oxyzen present in the water, thie bacterial action will re-
sult in the complete oxidation of the organic material present without
creating any objectionable odor nuisance or destruction of aquatic life,
If there ie not a sufficient amount of oxygen present, anaerobic bacterial
action takes place and the organic material present in the water undergoes
putrefaction with accompanying foul odors and the black, inky appearance
of wvater vhich is familiar in a polluted stream.

In order to support aguatic life and prevent nuisances, there must always
be present in the water a sufficiency of dissolved oxygen. It is generally
agreed that if fish life is to be properly maintained, there must always

be from four to five parte per nmillion of oxygen in the water at all times.
There is some evidence that some of the soft fish are more tolerant to a
lower oxygzen content than this levels In addition to the direct effect

on fish of pollution, there is evidence that fish will leave areas of
deficient oxygen if they can find means of escape.

cubmerged vegetation promotee the propagation of firh life by furnishing
shelter and nourishment to many forms of life which are necessary in the
diet of the common game fish. These organisme and plante are all dependent
upon oxyzen and sunlight for existence and cannot grow under water made
turbid and depleted of oxygen by sewage or wastes. Thus a low oxygzen
content not only kills or exeludes the fish life at the time the deficiency
occurs, but also kills a major portion of the food organisms. In general

it 18 the worst conditions of pollution which occur oceasionally, rather
than the average conditions, which determine whether fish can be succees-

fully propagated in certain streaus,

It is possible in the laboratory by means of biochemicsl oxygen demand
(B.0.D.) determinations to measure the organic content in the sewaze to
determine if an orderly oxidizing process will take place. The B.0O.D.
indicates the amount of dissolved oxygen which may be expected to be
absorbed from the strean water to support the biochemicsl oxygen oxidation
of the organic material carried ly the stream at the point of samplinge.

In an area of the stream above a riffle or an artificisl dam where the

wvater velocity has been reduced, there is a tendency on the part of the
haavier golide to settle, forming banks of se-called sludge. The sludge

in the etream bede then undergoes bacterial putrefaction with aeccompanying
foul odors, and large masces of sludge rise to the surface rendering the
water black in color and odorous. These sludge deposite interfere seriously
with propagation of fish life., The accumilation of sludge is most sarious
during the extended periode of low stream flow and if there ie a considerable
accunulation of sludge in the stream, a sudden rise in the stream will stir
up these deposits carrying them in suspencsion with the result that the

oxygen of the stream waters 1s depleted and aquatic life in the stream
is destroyede.
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V SAMPLING STATIONS:

Sampling estations are usually referred to by number in all tables and
charte used in this report. A map showing the loeation of all river

sampling stations is shown on the following pages A more detalled map
of Cedar Rapids is also shown to locate the major sources of pollution

from the industries in Cedar Rapides., Table I, following these maps, is
a description of the various sampling stationse

VI SOURCES OF POLLUTION AFD PHYSICAL CONDITIONS AT OUTLETS:

The following sourcee of pollution are listed in order downstream throuch
the City of Cedar Rapids. On each trip, the investigator made notes as

to the physic 1l condition of the wastes being dischiurged and the effect
on the river.

l. BHeeck Island Shops.

An outlet to the Cedar River located directly west of the Rock Island

shops discharges some 0ll waste to the river which creates an oil slick
at times.

2. Quaker Oats Company

The prineipal source of waste from the Quaker Oate Company is from the
furfural plant. The liquid chemical furfura)l is found useful in the re-

fining of olls, in synthetic resins, insecticides, pharmaceuticals and
other furan compounde.

In the process employed in the production of furfural, ground oat hulls
or corn cobe and dilute sulfuric acid are charged to a rotary digestor.
Steam is introduced to bring the charge to a selected conversion temperse
ture and ecarry off the furfural as soon as it is formed in the form of a
gteam dietillate. The mixture of eteam and volatile reaction producte

is eseparated in a rectifying column into three fractions, one mainly
water with traces of organic zcids, one containing low boiling materials
including acetaldehyde, and one consisting of 98 to 99 percent furfural.

The first two fractions apparently are discharged to the river with the
cooling water. The high organic content of this waste creates a high
pollutional load on the stream. The digester residue which coneists of

about 70 percent of the original weight is largely utilized as fuel for
boilers at the nearby power plante
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edar Rapids, Iowa
CEDAR RIVER POLLUTION SURVEY
Jetober 13, 19492 to February 3, 1950
SAMPLING STATIONS
TABLE I
>tation Description

Lounty road bridge between Palo and Cedar Rapids (this is
above all Cedar Rapids pollution.)

Northwestern Railroad bridge in Cedar Rapids (this is
above the Quaker Oats outlets,)

Quaker Oats (bank or upper outlet)
Quaker Oats (submerged or lower outlet)

A1ght bank at F Avenue N.W, bridge in Cedar Rapids (below
Quaker QOats)

Left bank at F Avenue N.W. bridge

Third Avenue storm sewer outlet on right bank of river
Penick and Ford outlets (Pl 1s upstream, F2 down stream)
Fenick and Ford outlet

Wilson and Company (upstream outlet)

Wilson and Company (down stream outlet)

City sewafe treatment plant outlet

North Western Railroad bridge below city treatment plant
outlet and below all Cedar Rapids pollution.

Palisades Park
Bridge on Highway No. 261 southeast of ¥t. Vernon

fochester bridge on Hithway No. 1 20 miles east of Towa City
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A total of four outlets to the river are available for the dischurge of
wastes at the Quaker Oats Company Flant. One outlet located north of the
srain elevator is reported to be a storm water drain carrying roof drain-
aze only and no flow wae observed during any inspection of this outlet.

A pecond outlet 18 a 24 inch line loented at the end of Avenue B which

ie reported by the plant engineering department to carry cooling water
from compressores, water from small plant truck washingz, and poesibly
plent reoof washinges used to remove accuwmlsation of grain Aduste, This
tile line at times has apreared to be cuite heavily contaminated with
grain and other organic material.

Two outlets Adischarge the furfural into the river aporoximately 200 feet
above the river dam. Both of these lines terminste in 2 common manhole
in the plant into which the wastes from the furfural process are dis-
charged. The 16 inch tile is partially submerged during normal flowes 2and
normally carries the greater portion of the furfural water due to a lower
elevation 2t the plant manhole. The plant management estimates that
approximately 400 - 500 gallons per minute of furfural wastes are dis-
charged from the outletse The waste is a clear, brown colored liquid
with a characteristic sweet smelling odor. O5Small particles of Aigested
corn ¢ob have been observed in the waste. The temperature of the waste
was found to be in the range of 118°9F.

Sludge bankes were being formed below these outlets since gas bubbles were
observed risinz at this point. Profuse growths of the sewagze fungus
Sphasrotilis natans were being formed on the gates of the hydroelectrie
plant mill race 2nd alons the channel walls of the mill race.

3. Avenue E., N. W. Storm Sewers.

A nearby milk plant which is reported to have connected newly installed
equipment to this storm sewer Auring early 1950 aprarently is the creator
of a nuisance condition a2t this outlet.

4., Third Avenue, S. V., box storm sewer.,

The Third Avenue storm sewer outlet containe the wastes of the Carzill
Soybean Company plant and poseibly the Cedar Rapids Cooperative Creamery
end Troy Laundry.

The soybean plant is of the solvent extraction type, employing hexane as
the solvent. A number of years ago, an explosion occurred at the secreen
houre of the municipal treatment plant and the city believed that a spill
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of hexane solvent, which is a hydroearbon somewhat similar to gasoline,
may have been responsible for the aceident., As a result of the explosion,
the soybean plant was requested to disconnect from the sanitary sewer

and connect to the storm sewer which outlets at Third Avenue. During the
process of the extraction of the oil from the soybeans, a small percentage

of fine bean meal dust is lost with the cooling water which is discharged
to the city storm sewer,

quantities and flows from the Cedar Rapids Cooperative Creamery are not
known. An investigation is being conducted by the city to determine
definitely if this plant is connected to the storm sewer,

5. Penick and Ford.

Jue to the extensive and varied processes used in the manufacture of cormn
products, a complete plant survey was not made to discover all possible
sources of pollution. However, the main source of pollution is believed
to be the many vacuum evaporators used to concentrate various liquors.
During the evaporation, #olids or organic vapors may be entrained with

the steam as the water bolls off and the large quantities of cooling water
to condense these vapors may contain this organic material when discharged
to the river. BSanitary wastes and some industrial waste in the plant are
discharged to the city sanitary sewers. There have been reports that large
quantities of a starch like material have been discharged to the river at
times. Discharge of these wastes to the sanitary sewers have also caused
occasional operating difficulties at the treatment plant due to inter-
ference with gas production by the CO, producing starch products,

6. Wilson and Company

A large proportion of the wastes of the Wilson and Company meat packing
plant is treated in the muniecipal sewage treatment plant. However, two
wvaste outlets were observed discharging directly to the stream. A survey
vae made to determine the methods of waste disposal in the plant. The

plant employs pretreatment of the wastee produced by the use of grease
ekimming tanks and fine screens.

The downstream outlet from the packing plant contained a large amount of
solids, such as zrease and meat scraps, and a large amount of hair and
s0lide had been deposited alongz the stream bank near thie outlet. It wag
determined during the plant survey that this line is a lypass line con-
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nected to the c¢ity and packing plant sewer whiech apparently was open
plizhtly to relieve the overloaded hydrauliec condition at the city sewsge
treatment plant during & high infiltration period and had not been closed.
The bvpases was closed to eliminate this discharge to the river.

The upetream outlet was observed to discharge & very strong waste appar-
ently containing considerable paunch manure with a flow estimated at
approximately 50 grnllone per minute. Considerable solide were observed
to have been depoeited along the stream bank at the outlet., This outlet
i# reported to drain the surface water from the stockyards area. An
attemnt was made At the packing plant to separate the paunch manure screen
from this line but investigation indicates that the screen drain was
Alrected to another line. For this reason, & program of locating and map-

ping all waste lines ofi the Wilson property was begun during June, 1950,
and was expected to take several months,

7. Munieipal Sewage Treatment Flant,

Inereacsed population and greatly increased industrial expansion during the
war years has contributed to an overloaded condition of the municipal
sevage treatment plant, both from an organiec and hydrauliec loading stand-
point., Therefore, even though the plant 1is being operated in an excellent
manner and is affording efficient treatment, a substantial load is being
added to the stream by remaining organic material in the treated sewage.

FHYSICAL CONDITIONS OF STREAM

On all sampling trips, the physieal condition of the stream at each station
was noted. The stream was sampled ‘uring the late fall under low flow
coniitione and Juring the winter under ice cover conditions.

Station 40 4is located between Palo and Cedar Rapids above all sources of
polluation and the river was in very good condition at this point. The

stream water was usually clear but contalned some algae growth during
the summer months.

Station 50 is loeated at the Northwestern Railroad bridge in Cedar Rapide
just above the Quaker Oats outlets. The river at this point apreared to
be in gzood condition at all times, although it contained algae growth
Auring the warmer months, Some light o0il film was noted on most occasions
coming from the Rock Island shops outlet, Orain dust covered the surface
of the river near the elevator on a number of occasione.
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As described previously, the wvarious industrial outlete in the city in
someé cases created nuisance conditione in the reach of the stream within
the clity. The sewage fungus Sphaerotilie, which is an indication of pol=-
lution and is stimulated in growth by earbohydrate wastes, became gquite
abundant below the Sixteenth Avenue bridge in Cedar Rapids and lonz gray
festoons of it were often seen attached to sticks and stones in the water.

Algae growth was usually very heavy in the pool formed by the Falisades-
Kepler State Park dam and sometimes imparted a green or brown color to
the water at this point. At the time of the September 21, 1950, survey,
the algae gzrowth war very heavy and apparently these organisms were
causing an obnoxious "fishy" odor in the water. This odor was wery not-

ieeable at the dam where aeration Auring the flow over the dam releacsed
there odorse.

The physical condition of the river at the Mount Vernon bridge and Rochester

bridge appeared to be satisfactory except for a heavy algae growth at
times,

INTERPRETATION OF CHEMICAL AND BACTERIOLOGICAL DATA

River sampling surveys were made under both warm water conditions and under
cold water conditions with ice cover to determine the effect of the wastes
on the stream under different conditions, Samples were also collected

from the various industrial waste outlets to determine the approximate
strength of these wastes.

INDUSTRIAL WASTES.
1. Rock Island Shops

No samples were collected from this outlet and it is not believed to con-
tribute significant pollution with the possible exception of o0il wastes,

2. Quaker Oats Company

In Tables II, III, and IV, are tabulated the resulte of the chemical de-
terminations made on grab samples of the furfural wastes. The waste was
found to be strongly acid with a pH of 4.2 due to the sulfuric acid

digestion of the process. The nitrogen content of the furfural waste is
low as may be expected from the low protein content of the raw material,

Table IV indicates that the B.0.D. of the wacte is uniformly high with
laboratory determinations ranging from 5680 to 1000 parts per million.




Follution of Cedar River below October 13, 1949, to
Cedar Rapids September 21, 1950

=10

A very high organic load is thus contributed to the Cedar River since,
based on a flow of 500 g=llons per minute, the furfural waste is equiva-
lent to a population of 22,000 to 36,000 persons.

Samples were not collected from the Avenue D outlet from the Quaker Oats
Company Aue to the sporadic nature of the flow, but it is believed to
contain much less organiec material than the furfural waste outlet.

3. Avenue E, N.W. Storm Sewer

Ho samplee were collected sinee this is & new discharge apyarently from
& nearby milk plant which began eometime during the spring of 1950 and
is under investigation by the city.

4., Third Avenue, S.¥. Storm Sewer.

Resulte of chemical determinations made on two camples collected from
the Third Avenue storm sewer outlet are tabulated in Tables IX and ITI.
The high organic nitrogen content as shown in Table IIT indicntes the

high protein content of the cample which may origzinate from the soybean
plant-

he S-day B.0.D. of the samples collected was 85 and 45 parts per million.
fnged on an estimated flow of 100 gallone per minute and using the higher
B.0.D. value of 85 parts per million, & population equivalent of 600
people is obtained, Thie organiec loading is not high in comparison with
the other industries, but because of the location and suspended material
carried in the waete, a nodor nuisance and unsightly condition is

ereated at the outlet,

Ag the result of & petition concerning this condition received by the
city council during June, 1950, and a second received in August, a seriees
of samples has been collected by the city at verious places in the storm
sewer %o trace the industry or Industries responsible for the dischurgze
and eliminate the sources if poseible. The soybean plant has discharged
waste to this sewer for approximately 10 years but the condition is re-
ported to have grown much worse in the past several Vears.

9. PFenick and Ford.

Hesults of the chemical determinations made on samples collected from

the Penick and Ford outlets are tabulated in Table III with an alditional
B.0.D. determination shown in Table II., Nitrogen determinntions are not
eignificant due to the low protein content of much of the raw material,
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™he major portion of the solids is in a diseolved form with a high per=-
cantaze of volatile colids or solids of an organic nature,

The B.0.D. of the waste is relatively low but very large quantities of
the wante are produced by the condenser waters creating a heavy pol-
lutional load on the stream, The S5=day B.O,D. resultes are in the magni-
tade of 35 to 50 parte per million, and based on an average of only two
reanlts, the wastes have a population equivalent of 11,000 persons.

The Penick and Ford laboratory runs daily B.0,D. determinations on
compoeite samples of these wastes., These samples are incubated one day
only giving a one-day B.O.D. determinrtion rather than the customary
S=dny B.0.0. result and is ordinarily considered to be approximately 30
per cent of the B-day B.0.D. These one=day B.0.D. determinations are
made awailable to the City Erngineer's office. A study of these results
indiecaters & considerable day-to-day variation in the organic load going
to the river and also that the average B.VU.D, may be somewhat higher
than that determined by this Department on a emall number of samples.

6. ¥Wileon and Compeny.

In Tableg II and IlI, are tabulated the results of chemical determinations
made on csamples collected from the two outlete of the Wilson and Company
discharging to the Cedar River. Two samples were collected on different
dates from the two outlets for nitrogen and solids determinations, but
only the results in Table IV are glven since the second set of results
are quite geimilar. The high nitrogen content of the packing house waste
ie indicative of a high protein waste as compared with the carbohydrate
wagte from the Quaker Oats Company. A population equivalent of approxi-
mately 2000 persons is calculated for the waste from the upstream outlet,
The downstream outlet, which was a bypass line, has been eliminated by
the closing of the bypass valve,

7« Cedar Rapids Sewage Treatmnent Plant,

The minicipal sewage treatment plant receives all of the domestic sewage
ineluding that of most of the industries, with the exception of the
wastes diecharged directly to the stream as previously discussed, The
bulk of the packing houre waste is handled by the sewage treatment plant,

"he treatment plant is of the separate sludge digestion type with second-
ary treatment provided by trickling filters. The plant which was completed
in 1935 ies now overloaded from both an organic and hydraulic loading
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Gedar Raplds Industrial Outlets
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(in parts per i ngllon;
October 13, 1949

CABLE 111
Determination Juaker Juaker Jrd Ave. Penick Penick Wilson Wilson(l})
Qats Dats Outlet & Ford & Ford North South
Bank Submerged North South
Organic Nitrogen 2.T0 4«00 12 .3 3.6 2.0 69.7 3.9
Ammonia Nitrofen e Dol 1.2 0Ll 905 h2.,! 6.Ju
Nitrite Nitrogen 0 J J 0 0 J oLl
Nitrate Nitrogen . @ 0 0 0 0 0 )
TOt&l hibbogen j|9? ?i?j 13-. JlClu 3-73q 112.1 53.!2
Total Solids 552 698 ~ 60, 372 2860 1346
Total Volatile Solids 272 420 - 206 12) 1210 138
Total Fixed Solids 200 270 - 318 248 1650 908
Suspended, Solids 116 250 ~ %2 3& 1230 296
Susp, Volatile Solids ol 21l » 54 4O d10 20(
Susp. Fixed Solids 32 36 - 20 36 420 30
Dissolved Solids 436 i ~ 522 200 1630 1050
Dis, Volatile Solids 188 206 - 232 76 400 172
Dis, Fixed Solids 21,6 242 - 220 212 1230 a7
Dissolved OxyEen 2 o2 2 o2 340 5el 540 0 2e7
5 day B.0.D.=2000. 8004 TO0# 85 50 35 540 100
Estimated flow -~ §.p.m. 50 500 100 3500 50 200
Population equivalent (1) e f |
(0.167 1bs. BOD/capita) 27,000(2) 600 11,000(3) 2000

(1)

(2)
(3)

(L)

Table of population equivalents indicates approximate relative amounts of pollution

contributed to river.
Based on average of 6 samples over period of several months.
Figure based on average of BOD results May be low based on one=day BOD results

routinely run by company. q
Nitrofen solids determinations made on sample collected November 17, 1949, are

quite similar to these results,




Cedar Rapids, lowa
juaker QOats Outlets
CHEKICAL DETERMINATIONS
(in parts per million)
October 13, November 17, 1949

TABLE 1V
Determination Oct. 13, 1949 Novel7 Deces2? Jan.,l8 Feb,3 July 12
1949 1949 1950 1950 1950
!1(1) 49 <2 <2 . . %2
Organic NitroZen 270 l; 00 17410
Ammonia Nitrogen 6.27 5el3 3.08
Nitrite NitrogZen 0 ) )
Nitrate Nitrogen 0 ) )
lfotal NitroEen 097 7e(3 20 .10
Total Solids 552 690 754
Total Volatile Solids 272 420 462
Total Fixed Solids 200 276 292
Suspended Solids 116 250 220
Susp. Volatile Solids 8l 21} 20l
Susp. Fixed Solids 32 36 16
Digsolved Solids 436 ul0 531
Dissolved Volatile Solids 188 206 258
Dissolved Fixed Solids 21,8 2,2 276
Dissolved Oxyren 2ol 2.2
5 Day B.O.D. = 209 7004 TO04 600 1000 560 720
pn P.L.25’ :!-1-2!.:; !-1-25' !1-2 ]-1 «2
Population equivalent (2) 25,000 25,000 22,000 36,000 21,000 26,000

(O-lé? 1bs B.O .D./capit&)

All samples are Erab samples.

(1) Samples collected from 16" and 21" outlets approximately 100 feet above gates on
river dam,

(2) Based on estimated flow of 500 gallons per ninute.
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Pollution of Cedar River below October 13, 1949 to
Cedar Rapids September 21, 1950
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standpoint due to populzation and industrial increases. At the time the
plant was designed in 1934, there was little to serve as = guide in the
derign of settling tanks to handle the wagtes and the plans were approved
with the understending that additional tanks would be provided if settling
capacity proved inadequate. Higed on present average dry weather flows,
lese than half the necesscary settling capacity is provided. Likewise,

the present filter loadings are approximately three times the usual recom-
mended loadinge as & result of poor primary settling and industrial
expansion.

RIVER STUDY

OXYGEN FINDINGS:

In Table V ie tobulated the summary of the dissolved oxyzen and B.O.D.
determinations made on the river samples. Those values are also plotted
on Charts I and II accompanying the reports A river survey conducted
August 31, 1947, by Dr, F. W. MHohlman, Consul$ing Chemist for the Quaker
Onte Company, is also iIncluded in the tabulation and chart for comparison
purposes,

Two river surveys were made under warm water conditions and three under
winter condifions. It will be noted that the sample collected October

13, 19249, under warm water conditions shows an inerease in both dissolved
oxyzen and B.O.D. from the station at Palo to Station 50 at the North-
western Railroad bridge in Cedar Rapidss The increase in dissclved oxygzen
from 7.2 to 18.4 parts per million which is 189 per cent saturation is
undoubtedly due to photosynthesis by heavy algae zrowth in the dam pool,
These samplees were collected during daylight hours and during this period
the chlorophyll bearing algae give off oxygen as a result of photosynthesis,
During the night, this process ceases and the algae growth consumes oxXyzen
during the process of respiration and thus considerable variation may occur
in the dissolved oxyzen content.

The survey of September 21, 1950, under warm weather conditions, was made
under elouly conditions when there was little opportunity for photosyntheeis
and the dissolved oxyzen content of the stream at Stations 40 and 50
remained below saturation. These samples were collected on a rising river
stage and the organiec materlal introduced by surface runoff may also have
been a factor in lowering the dissolved oxygen content of the streanm,

Hizh B.0.D. walues occurred at Station 50, which is supposedly abowve all
sources of pollution, during both the survey on October 13, 1949, and
the survey of Dr. Mohlman in 1947, but did not occur durins the winter




Cedar Rapids, Iowa
- Cedar River Pollution Survey
October 13, 1942, to February 3, 1950
CHEMICAL AND BACTERIOLOMGICAL DATA

- TABLE ¥

October 13, 1949

_ Temp . pd Dissolved JSaturation B.O.,D. Oxygen Mo N ilver Flow

Sta. °c Oxygen per cent p.p.m. Balance per 100 Cef 48B4
PePellls ml.

4O 17 By 72 Th 3 b o2 575

50 17 8 18 . 189 15 3.4 230

60 17 7.8 16.2 166 20 -3 .0 110,000

?0 {l ¢2 ; }-l -IJ l (] U

December 29, 1949

4O § 15.1 6 9.1 825
€0 0 17 15 =03

January 18, 1950

40 0 T+5 11.0 75 6 5.0 16,000 1450
50 0 849 61 T 2.9 55400

50AR 0 1.k 78 10 1.4

SOAL ) 11.7 0 T UeT

&0 0 8 «& 10 .6 12 17 -6 i 920,000

&5 0 TeT 8 46 59 10 ~1.)4 33,000

70 0 Tl 99 68 B 1.9 54,000

80 0 9.8 67 B 1.8 74900

February 3, 1950

4O 0 2. 6.0 1 1 5,0 5,100 156
50 9 o9 3 1 3.9 2,400

60 1 7ol 645 Iy 12 =545 210,000

65 0 745 o7 32 7 =23 {00

70 0 3, 55 6 2.1 54,000

80 0 TeT 0.2 !.!2 2 ’J o2 3,300




TABLE V
(Continued)
>tas Temp. pH Dissolved Saturation B.0.,D. OxyEen MeP N, River Flow
oC OxyEen per cent Pepsm, Balance per 100 Esl.B,
p.p.m- ml'

September 21, 1950

10 20 T«0 59 €5 6 -0 o1 2);,000 Not,

50 20 Te9 6.7 (5] 1 ~0.3 10,000 available
CRI&P RR 21 8«0 6.0 66 1l -3 40 5,400

60 22 T8 2.0 22 11 =39 <0 51,000

65 22 T8 1.0 1l 5 -l o0 350,000

70 22 746 5.3 60 T -1.7 92,000

80 20 7.8 T2 O£ 3 -0 ol 1,500

Fe We Mohlman Survey
August 31, 1947

50 2l 10.9 10.5

16tha 25 10,1 97 1470

CRI&P 2 10,5 10,2

60 2ly 10.3 10,34

70 25 10,3 10 3¢
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Pollution of Cedar River below October 13, 1949, to
Cedar Rapids September 21, 19850

o e

eampling. This apoarent diserepaney showing high B.0.D. values nay be due
to sampling or possibly to some source of pollution above this station.

It wes reported that the lagoons which receive the ash from furfural
lgester recidue from the power plant eventunlly Jdiecharee to the river
but such outlet could not be discovered to determine if the high B.0.D.
may have come from this source.

The survey of October 13, 1949, indicated the B.0.D. increaced at Station
60 (Northwestern Railroad bridge) which ies below 21l sources of pollution,
to a high of 20 parte per million. The influence of this organic demand
decreaced the dissolved oxygen at thie station and to a low value of 6.2
parts per million at Station 70 approximately 10 miles below the Cedar
Rapide treatment nlant. The natural purification of the stream decreased
the B.0.D. from a high of 20 to 4.4 parts per million in this section of
gtreanm.

The survey of September 21, 1950, chowed a serious oxygen deficiency at

the Northwestern Railroad bridge and at Palisades-Kepler State Park below
Cedar Rapids as the oxygen content of the Cedar River deerezced to 20
parte per million and 1.0 parts per million reepectively ot these points,
This oxygen content 1s usually insufficient to support fish life especially
at elevated temperatures.s This oxygen deficiency may poesibly be attributed
to 2 conbination of factors such a8 the azbsence of photeosy thesis under
cloudy conditions, to organic demand contributed by surface runoff, and to
gscouring of the stream bed during the rieing river etage which picked up
partially digested sluige deposited from the various orgenic wastes. In
adiition reaeration is elowed by the stilling effect of the pool formed

by the Falicsades dan,

The survey by Dr. MHohlman made under warm water conditionz showed B.0.D.
and dissolved oxygen values of approximately 10 parts per million in the
river between the two Northwestern Rallroad bridges. His survey showed a
marked drop in dissolvedoxygen to 5.5 parts per million at Palisades State
Park pool with an increase at Ctation 70 but 1ittle or no reduction in the
B.0.D. in this reach of stream.

The surveyes made under winter conditions were not under complete ice cover
due to the relatively mild winter prevelling until the latter part of
Janwary, 1950. The first winter survey as shown by Chart II showed =
hizh disgolved oxygzen andlow B.0.D. at Pnlo and a2t the Northern Railroad
bridge in Cedar Bapids, but a sharp increase in B.0.D. and = drop in the
diesolved oxygen at Station 60 below the sources of pollution, The gurvey
on January 18, 1950, showed similar results at these stations with an
inereace noted in dissolved oxygen below the dam. The dissolved oxyzen




. Pollution of Cedar River below October 13, 1949 to
1 Cedar Rapids September 21, 1950

-]liw

decreased at the Palisades dam due to the oxygen demand of the organic
wvaste. The B.0.D. also showed a considerable decrease in thie reach of

the stream.

The dissolved oxygen content of the stream entering Cedar Rapids during
the February 3 survey was low, apparently due to the organic load upe
stream and the lessened opportunity for reaeration Aduring this periods
The dissolved oxyzen content remained low furing the entire reach of the
stream from the effect of the organic load and decreased opportunity
for reaeration.

CHEMICAL AND BACTERIOLOGICAL FINDINGS

Results of the nitrogen and MPN determin-tions of the river samples are
ziven in Table V and VI accompanying the report. The nitrogen values
found during October 13th survey showed no significant chances, whereas
those during the February 3d survey showed a substantial increase fole
lowinz the pollutional load.

The MPN (most probably number) expressed as coliform bacteria per 100 ml
showed a great increase following the pollutional load at Cedar Rapids
and a rapid decrease with river distance,

IX RIVER DISCHARGE

The total water yleld of the Cedar River is larger per square mile of
drainagze than are most of the streams in Iowa and likewise the river has
a much better low water yield than the Iowa, Skunk, and Des Moines.
There is a considerable seasonal variation in stream flow, yet the sus-
tained dry westher flows, coupled with the freedom of silt, as compared
with other Iowa rivers, makes the Cedar River one of the finest rivers

for water supply purposes, for recreational purposes, and for fish culture,

Stream flows during the period of river rampling were among lower flows
of record. Flows prevailing at the time of fampling are included in
Table V and vary from 450 to 825 c¢fe. The minimum low flow of record

| is 236 cfs during 1934, Periods of sustained low flows have occurred

i as follows ‘uring the sumer of 1934 and winter of 1940,




Pollution of Cedar River below October 13, 1949, to

Cedar Rapidse

Period
of
Low Flow

1 day
15 days
1 month

54 Adays

September 21, 1950

=15
Average Period
Discharge
cfs
236 July, 1934
315 or less June, July, 1934
350 or less June, 1934
400 or less January, February, 1940

Charte I and II showing the dissolved oxyzen curve downstream indicate
that the critical oxygzen level ie being aporoached both under summer
and winter conditions, Low flows occur with the greatest frequency
furing the early fall and during the extremely cold winter weather.

Factors of self-purification muet be considered in estimating the effect
of an organic load on the stream but it is always possible to evaluate

these factore.

settling of solids takes place in gquiescent areas such

ag the Palieades pool but creates sludgze banks which exert an oxXy cen
demand. Likewiee, during winter months, reaeration is reduced or pre-
vented under conditions of ice cover. The dissolved oxysen content of
the water is normally greater under winter conditions, but as indicated
by the February 3, 1950, survey, upstresm organic load and lack of
aeration by ice cover may prevent an increase in oxygen contents




R 4

vedar Rapids, lowa
ewale Plant OQutlet and River Stations
REoULTS OF CHEMICAL DETERNINATIONS
Nitrofen and Solids Included
in parts per million)

TABLE VI

Determination station station sewage >tation station

e 50 Plant 60 70

Outlet

October 13, 1949
rganic Nitrogen 2.1 1.8 £.6 2.7 2.0
Ammonia Nitrogen 0l .053 14 .9 .10 506
Nitrite Nitrogen O O ) ,002) ,009
Nitrate Nitrogen ) 0 J 0 0
[otal NitrogZen 2 J1) 1.133 21.5 2 .502); 2,515
Total Solids - - 1540 - &
[otal Volatile Solids - ~ 228 - -
[otal Fixed Solids - - 1320 o e
Suspended Solids - - 140 -~ -
Suspended Volatile Solids - - 112 - -
Suspended Fixed Solids - - 20 - -
Jissolved So 15..{15 - - ]J.LO(a - o
Dissolved Volatile Solids - - 116 - -
Dissolved Fixed Solids - - 1292 - -
Dissolved Oxy#en 12 18 1.y 16.2 6.2
S day B.O0JD. = 20°9C 3 15 80 20 hh

Temperature °C

Or€anic Nitrofen
Ammonia Nitrogen
Nitrite Nitrofen
Nitrate Nitrofen
lotal Nitrogen
Dissolved OxygEen

6 day B.Oe 20°C
N.PN., - Coliform ©C
femperature ©C

55400

17

230
17

February 3, 1950

~bation

10
3426
1.26
0.02
1.1
56l
6.0
1.0

J

station
60

8.93
Radil

0 05

L ols

12 59
645

12
ZhO,JOJ
1

18

Station

65
6405
1.86
V.06
0.9
J a--l?
1«7
7

J

110,000
17

Station
70
536
el
006

#

7«25
8.1

6
54,000
0

-

80
9 49
Layl
0403
1.4
12 .03

-

l‘u.f.q._

2

3,300
0

490,000
1

othation




Pollution of Cedar Hiver below October 13, 1949 to
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CONCLUSIONS

l. Serious pollution is being contributed to the Cedar River at
Cedayr Rapids ly the discharge of industrial wastes directly to the river,
The effect of the industrial wastes on the river is equivalent to that
produced by a population of approximately 40,000 persons, as shown in
Table III. The contributors of this pollution in varying degrees include
the Quaker Oats Company, various industries discharging wastes to the
B, Averue N.W., and Third Aveme S.W. storm sewers, Penick and Ford ani
Wilson and Companye.

2. While a sewage treatment plant study ie not a function of the
present stream pollution investigation, it is pointed out that the
Cedar Rapids sewage treatment plant 1s greatly overloaded from an organic
loadinz and hydraulic loading standpoint due to population increase and
heavy industrial expansion. &Knlargement of municipal treatment facilities
to handle the industrial waste appears to be the most logical solution
to the elimination of the discharge of these wastes to the rivere Indus-
trial plant studies will be necescary to reduce the quantity and etrength
of thece wastes,

3. Observations of the phvslcal coniition of the stream indicate
songiderable pollution below Cedar Hapids as evidenced by undesirable
pollutional arowths as far downstream as Palisades-Kepler State Parlk,
While actual fish destruction was not noted, it is likely that normal
aquatic 1ife is rendered difficult under the pollutional conditions,
Oxyzen determinc.tione approach the critical level under both winter and
ymme ¥ conditions during low flows and indicate a negative oxyzen balance
below the sources of pollution.

BECOMMEYDATIONS S

1 It is recommended that the three major industries, namely, the
Guaker Oats Company, Fenick and Ford, and Wilson and Company, begin a study
of their plant processes and wastes looking toward treatment of their
wastes or treatment by the municipal plant in order to minimize the pol-
11tional load on the Cedar River. Wilson and Company is completing or
has completed an intensive investigztion of all waste lines within their
property in order to determine methods to minimize pollution.

2. It ie recommended that the City of Cedar Rapids request the
industries discharginz to the East Avenue N.W. and Third Avenue N.V.
gtorm sewers disconnent from these sewers and connect to the sanitary
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sewer. Adequate precautions, eatisfactory to the city, must be taken by
the Cargill soybean plant to guard azainst an explosive hazard to the
sanitary sewer or treatment plant.

3. It is understood that an engineering firm is making a study of
the weet side sewers in Cedar Rapids which are inadequate to handle
domestic and industrial flows. This engineering study should include
an investigation of the quantity and strength of the industrial wastes
in this area. It is suggested that an engineering study of the nunieipal
sewage treatment plant requirements be initiated following completion of
the sewer system studye.

Respectfully subnitted,

RHe 44 Schliekelman
Public Health “nginecer

RJS:bh
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Report on Fellutlion of the Cedar Hiver from Cedar Rapids o Hochester

By e Jo OChllekelman A. Dannis Approved Director

o

Division of Public Health Engineering

le Introduction:

2
I—-

The following report covers an investigation o edar Hiver from Cedar
anids to Rochester, Iowa and of the Cedar ‘-pldﬂ 1n&1:trlw1 sutlats during
the period Oct. 26, 1950 to Nov. 30, 1550 and 18 ¢ nlament to the

| original report covering the period from Uctober .1._3-, .L_,'-"i',?‘ Lo Septs 21, 1
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Cedar Rapids, Iowa -2 Oct. 26, 1950 to Nov. 30, 1950

hn Penick & Ford

An extremely high B.0J). value of 390 prm was found at the combined
waste outlet from the Penick and Ford FPlant. This BeUeDe value is much
higher than any previous B.0.D. determination. The influence of this
hi€h strentgth waste was noted approximately one mile downatream at the
itock Island Railroad bridge where a Bi0.D. of 22 ppm was noted,

D¢ Wilson and Company

No samples were collscted from the outlet discharging a small amount of
wastes from this plant. However, the waste was creating an unsightly
condition at the outlet and was noticeable in the river for some distance
below the Railroad bridge. The V¥ilson and CUompany has completed a study
vo determine the location of all drains and sewers.

Hiver ﬂtudz

The B.0.D. and dissolved oxyv£en determination made on the river samples are
tabulated in Table A and plotted on Charts III and IV accompanyirg the
It j."' o r't‘ :

All B.O,D, determinations indicate a very substantial increase in pollution
throufh and below Cedar Rapids, All RBR,0.,D, values remain relatively high
a3 Tar downstream as Rochester.,

The dissolved oxyfen content of the river water shows a decided drop from
the effects of the oxyfen demand exerted by the pollutional load, Decreases
in dissolved oxygen from 13.3 to 6.7 ppm and 16.5 to 5.9 were noted at
Palisades-Kepler State park on two of these surveys. This oxXyEen sag and
low dissolved oxyfen values indicate the river is approaching critiecal
conditions and it i3 enbtirely likely that critical conditions may occur or
have occurred under certain river and weather conditions., In the two surveys
comnented upon critical conditions would have oocurred if the stresam water
had not been supersaturated.

[he MPN (most probable number) expressed as coliform bacteria per 100 ml,
showed a considerable increase following the pollutional load at Cedar

Hiver Discharte:

River flows prevailing at the time of the surveys are fiven in Table A and
are considerably above minimum flow.

Homarks

The additional river investifations covered by this report confim the con-
clusions and recommendations given in the previous report and no additional
recommendations are therefore made.

iespectfully submitted,
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Cedar Rapids, .iowa
Cedar River Pollution Survey
supplementary Report
\nd A £ ocr'e . 4 .
JCLoLer 25..‘, 1;_:.--) to Nov,. 3'), 195U
Chemical sacteriological Data
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October 26, 1950

>ta, Temp . pH Dissolved >aturation 200, Oxygen MP.Ne River

NO « op OxyEen 4 2031 Dalance per Flow
ppm 100 ml, Celss,

40 11 (% 13 117 . 5 200

50 1 3 o2 13.3 120 12 1.3 200 900

55 2 749 12,1 110 15 ~2 o7 74900

60 12 Te9 10.4 7€ 30 -20 240,000

65 11 748 6. €0 10 -3 43 21,0 ,0004

70 13 79 10.5 99 12 =1 .5 180, 0004

80 ly O oV 12 .7 120 13 -0 3 16,000

Quake - > 880

November 8, 1950

843 11,8 95 ? 248 5,400

B W B S e

50 } o5 15 o 128 13 1L 330 778
55 32 12, 105 22 -10 92,000
6:) 715 9!.) S ll:: "5:5 35‘3,3\}3
65 8 365 11.0 92 1l -3 40 170,000
70 8 8.5 1.7 98 1) -2¢3 21,0,000
80 T 3.5 11.9 58 19 -7 40 7,900
nake ¥ Ly o4 T0
) o7 1000
K 249 350
?% 040 6.7 120
November 30, 1950
e 0 81 15 102 3 12 450
50 1 8 5 16.5 112 1 15.5 1,90 Not
55 0 Bl 15.0 102 13 2 23,000 avail-
60 ) 8.0 ol 28 16 -1,6 190,000 able
65 0 0.3 549 40 3 249 33,000
70 ) 6.0 1.6 100 10 I o6 20,000
80 ) 8.1 1k .5 31 13 1.5 i 4900
uakem 3 oD 5 2 116
juakerx 1l -é’ SSD
3rd Ave Tl 3.6 110

Ave. D outlet at Quaker Oats plant
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