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INTRODUCTION

The Federal Water Pollution Control Act,
Public I_.aw 845, passed by the 80th Congress
in June of 1948, requires the Surgeon General
of the Public Health Service to cooperate with
other Federal agencies, with State and inter-

state water pollution control agencies and
with municipalities and industries in the prep-
aration or adoption of comprehensive pro-
grams for eliminating or reducing the pollution
of interstate waters and tributaries thereof,
and improving the sanitary condition of surface
and underground waters.

In developing these programs, due regard
must be given to improvements necessary to

conserve the Nation's waters for public water

supplies, propagation of fish and aquatic life,

recreational purposes, agricultural, indus-

trial, and other legitimate uses.

Recognizing the fact that full technical in-
formation was not available to permit the

development of such comprehensive programs
immediately for most of the Nation's waters,
the Public Health Service envisioned the

development of these programs in two general
phases. The first phase contemplated the

development of a series of reports, consistent
with presently available data, which would:

provide a reference point for measuring pro-
gress; provide a guide to needed additional

data; provide a basis for the logical develop-
ment of comprehensive programs; provide a
basis for approval of loans to States, interstate

agencies and municipalities at such time as the

Congress made available funds for this pur-
pose; and serve to inform the public on the

problem of water pollution and set forth

suggestions for pollution control.
The collection of available data as of July l

f

1950, has been completed under the first phase
of the program. Such data have been assembled
with the cooperation of State and interstate
water pollution control agencies. Through these

agencies additional data have been obtained from
other State officials, county and city officials

and representatives of industry. Federal agen-
cies also have been of great assistance, In

order to make this information available at the

earliest possible moment, these data are being
presented in 15 summary-type reports cover-

ing the United States by major drainage basins.
This report on the Upper Mississippi River
Basin is one of that series.

These summary reports present information
about the ways our water resources are used,
the pollution going into our water resources
and the resulting damages, the benefits which
may result from pollution prevention and
abatement, the pollution prevention measures
now in effect, and those required.
They are prepared in two parts. Part one

considers the water pollution problems of the
basin as a whole. Part two presents briefly
the data for each of the several sub-basins of
thr major basin, including a tabulation of

pollution abatement projects now known to be
needed for water pollution control.

Since the summary reports are based on
data which are now readily available, these
reports do not discuss or evaluate the most
advantageous water uses as they are related
to pollution control. Such considerations will
be included as a part of the comprehensive
water pollution control programs.

The deficiencies in data and the gaps in in-
formation indicated in these summary reports
are as significant as the presentation of

available facts and statistics. They indicate
the work which still needs to be accomplished
by water pollution control authorities for the

preparation of comprehensive programs.
Data and knowledge now available are suf-

ficient, however, to permit the immediate
solution of certain of the pollution problems
within the Upper Mississippi Basin without

awaiting the results of additional surveys and
studies. The tabulations of pollution abatement
projects which are included in Part Two of this

summary report represent presently known
needs. However, future studies and evalua-
tions may result in some changes in the
estimations of requirements.
A sincere effort has been made by all who

contributed to this report to present a fail-

picture of the complex water pollution prob-
lems in the Upper Mississippi Basin and to

present reasonable conclusions and rec-
ommendations. It is our hope that this report,
as a step in the cooperative development of an
ultimate comprehensive pollution control pro-
gram, will help in safeguarding the water
resources of the Upper Mississippi Basin.

Surgeon General
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SUMMARY

The Upper Mississippi River Basin as

considered in this report comprises all

drainage to the Mississippi above the mouth
of the Ohio River except the Missoun and its

tributaries. The Red River of the North and
the Rainy River, both of which are tributary
to Hudson Bay, are also included for admin-
istrative reasons The Upper Mississippi
River Basin has a total area of 225, 000

square miles and contains portions of the

States of Wisconsin, Minnesota, North and
South Dakota, Iowa, Illinois, Indiana, and
Missouri. The 1950 population for the basin
was 16, 500, 000 persons, varying from a

density of 2,420 persons per square mile in

the Chicago area to seven persons per square
mile in the Rainy River Sub-Basin.

Also included in this basin are the Chicago
River and those parts of the Grand Calumet
and Little Calumet Rivers which are tributary
to the Chicago Sanitary and Ship Canal. These
streams and the Chicago Sanitary District are

topographically located in the Great Lakes
Drainage Basin but actually discharge to the

Missis&ippi through the Des Plaines-Illinois

system.
The basin generally is rich in its water

resources except in some areas where the

ground water table has receded. The increas-

ing shortage of ground water in some of these
areas has highlighted the significance of pol-
lution in surface waters which, in these

cases, must frequently be used to augment
dwindling ground water supplies. Damages to
the water resources have been serious in

some areas; however, the water resources
still afford excellent opportunities for devel-

opment.
The principal water uses in the Upper

Mississippi Basin are municipal and industrial
water supply, recreation, commercial fishing,
stockwatering, and navigation. While the pre-
dominant type of pollution may vary from one
area to another, yet in general probably the
most significant sources of pollution in this
basin stem from municipalities. From a pol-
lutional standpoint, no one area can be singled
out as that being the most critical, for the

pollution problems are scattered and their
effects are more or less localized. The basin
contains numerous interstate problems, some
of the streams affected being the Red River of
the North, St. Croix, Mississippi, and Rock
Rivers. The problems of the Red River of the
North are also international in scope and as
such have been brought to the attention of the
International Joint Commission.

The extent and seriousness of silt pollution
throughout most of the basin still remain to

be determined. Future investigations should
evaluate the significance of silt in the entire

drainage basin.
The tables contained in this report have

been developed from basic data drawn from
the files of the various cooperating State
water pollution control agencies and represent
material readily available. Since some of the

information is preliminary in nature and time
has not permitted field checking by these co-

operating agencies, it does not necessarily
represent their final judgment on treatment
requirements. Accordingly, no conclusions

may be drawn from the relative lengths of

table I, since additional field investigations
will undoubtedly produce additional informa-
tion which will necessitate altering these
tables.

There are 1,432 sewered municipalities in

the basin serving about 10,400,000 people. Of
this number 1, 010 municipalities have treat-
ment facilities which serve approximately
8, 390, 000 people.

Six hundred and seventy-nine known
industrial sources of pollution are located in

the basin, 345 of which produce organic
wastes. Wastes from 94 of the industries on
which the population equivalent has been de-
termined were found to have a total population
equivalent of 2,260,000. Of the municipal
sources of pollution considered in this report
376 had 1940 populations of 2, 500 or more,
376 had populations between 1, 000 and 2, 500,
335 had populations between 500 and 1, 000,
and 345 had populations less than 500. For
many communities the exact number of per-
sons served by sewers is unknown and in a
number of cases the discharge to streams
has not caused any serious problems. Simi-
larly, a large number of the listed industries
have relatively small pollution loads.

Table E shows that many sewage treatment
plants do not have adequate capacity. Fur-
thermore, tables D and E show that 214 out
of 679 industrial establishments have provided
waste treatment facilities although many such
treatment works need additional capacity. One
hundred and ninety-eight municipal and 31 in-
dustrial waste treatment plants produce
unsatisfactory effluents due to poor operation.
Of the 495 municipalities not included with
those reported as having satisfactory treat-
ment, 116 had 1940 populations of 2, 500 or
over, 131 had populations between 1,000 and
2, 500, 124 had populations between 500 and
1, 000, and 124 had populations under 500.
Table F indicates progress in pollution

abatement achieved in the Upper Mississippi
River Drainage Basin measured in terms of

vii



construction of waste treatment plants. During

the period 1946 to 1949 inclusive, the various

State agencies made considerable progress

despite the difficulties encountered in con-

struction and financing and 83 municipal and

47 industrial waste treatment plants were

completed. The municipal plants were de-

signed to serve a population of about 2,980,000,

while the industrial waste treatment works

were designed to treat wastes with a population

equivalent o about 851, 000.

Water pollution control laws in many of the

States in the basin have been strengthened in

recent years, and State funds allotted for

water pollution abatement activities have in

general been increased.
The State water pollution control agencies

in this basin have been very active for many
years and deserve credit for the progress
made. It is evident, however, as shown in

table G, that there is a backlog of needed

work if existing pollution is to be abated.

Three hundred and twenty-nine municipalities
and 143 industries require new waste treat-

ment facilities. The existing waste treatment

works for 225 municipalities and 46 industrial

establishments require enlargement or addi-

tions, while 151 municipal and 27 industrial

waste treatment plants are obsolete and must
be replaced. At this time 579 municipal and

126 industrial sources of pollution require no

project for pollution abatement.
An analysis of the municipal waste treat-

ment requirements by population groups
shows the following distribution:

Another measure of pollution abatement

activity within the basin is reflected in table

H, which is current to July 1, 1950. The
table reveals that 34 municipal and 16 indus-
trial waste treatment works were under
construction as of that date. Thirty-seven
municipal plants had construction awaiting
financing, while 117 municipal and six indus-
trial waste treatment works were in the "final

plans approved" stage. Plans were under

preparation for 106 municipal and 33 industrial

waste treatment works projects and State

water pollution control authorities had issued

abatement orders to 30 municipalities and ten

industries. The number of abatement orders

issued, however, does not reflect a fully ac-

curate picture of State activities, since it is

the policy o some States to avoid formal

orders in favor of an informal approach to the

problem.
It has been extremely difficult to estimate

the cost of needed waste treatment facilities.

On the basis of the data available, it is esti-

mated that the necessary municipal waste

treatment facilities will cost about

$80, 000, 000, while the cost oi needed indus-

trial waste treatment facilities is expected to

equal or exceed this amount. These figures

are rough estimates and do not include

appraisals for any of the 114 municipalities
and 337 industries whose needs were undeter-

mined at the time this report was written. It

must be understood that the estimated costs

were based on needed treatment works alone

and do not include estimates for interceptors,

appurtenances and other necessary construc-

tion. This unknown cost when added to that

for the undetermined group will result in a

considerable higher overaU cost for required
construction.

Recognizing that these expenditures will

take place over a number of years, the esti-

mated costa will be increased due to added
factors. These include additional annual
obsolescence and rehabilitation requirements,
needs of communities installing new sewer

systems, and normal population increases
and industrial expansion.
The effectiveness of water pollution control

legislation in the States of the basin varies

widely. Some States have good workable laws
and it is not anticipated that they will require
additional enforcement legislation in the near
future. However, other States are in need of

effective comprehensive legislation. While

progress in pollution abatement has been
made in these States, adequate comprehen-
sive legislation is essential if pollution
abatement is to be accomplished within a
reasonable period of time.
Tables A, B, D, G, and H show a large

number of undetermined items. While this is

an indication of the work yet to be done it

should be appreciated that detailed studies of

stream loadings, etc. are not always essen-
tial to the operation of a pollution abatement
program. The staffs of the water pollution
control agencies have been small forcing the

agencies to concentrate on the more pressing
problems. There is a need to expand the

activities of these agencies, however, if the

programs are to keep pace with public de-
mand. This will require increased budgets
which will permit an expansion of technical
staffs. All State agencies within the basin now
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have excellent experienced cadres on which to

build.

Financing of the needed pollution abatement
facilities generally is a serious problem within
the basin because of high construction costs.

Municipal officials, often aware of the pollu-
tion caused by their community and express-
ing a desire to correct this, generally are
hesitant to proceed with the financing of the
needed construction because of the high cost
involved. In spite of this, however, experience
has shown that municipalities with the excep-
tion of veiy small towns have been successful
in completing projects with reasonable service

charges or tax levies.
In recent years, public interest in water

pollution abatement has been increasing, yet
there is still an urgent need for additional

public support for State pollution abatement

programs. It is believed that support obtained

by acquainting the citizen with the need for

pollution abatement, what is being done, and
what can be done by the State water pollution
control agency will result in the ultimate
solution of many of the present problems,
such as financing
The fact that public opinion can be a

dynamic force is illustrated by the public
support for improved pollution abatement
laws, which has been in evidence in recent

years. That the pressure is also being felt at

the local level is indicated by the relatively

large amount of activity in planning of pollu-
tion abatement facilities by municipalities and
industries. While it is appreciated that "blue-

prints will not treat sewage" the interest is

nevertheless encouraging, since it indicates
a change in public thinking which now evalu-

ates streams as natural resources rather than
as public sewers.



CONCLUSIONS

From a review of the data it is concluded
that:

1. The waters of the basin are widely used
for public and industrial water supplies, ag-
riculture, recreation, transportation, and
commercial fishing. These waters are of

great value to the area and have been respon-
sible to a great extent for its economic
growth. While they are abundant these re-
sources are not unlimited and must be con-
served.

2. Pollution exists in certain localized
areas and in these areas varying degrees o

damage have occurred.
3. Although silt pollution has, not been

completely evaluated as a problem in the

basin, it is known to be important in certain
critical areas.

4. Pollution problems, particularly in the

more critical areas, often are interstate in
nature and one is even-international in extent.

Cooperation rendered by the various govern-
mental agencies concerned with these pro-
blems has been excellent,

5. New waste treatment facilities are re-
quired for a large number of both municipal
and industrial sources of pollution. In

addition, many existing waste treatment
facilities are in need of replacement, addi-
tions, or alterations.

6. Operation of existing waste treatment
plants is generally good, but in some cases

the plants are not being utilized in the best

manner to accomplish the objective Cor which

they were designed and constructed,
7. State legislation on water pollution

control varies throughout the basin, a few
States do not have adequate water pollution
control laws. These States need effective

comprehensive legislation, supplementing or

replacing present statutes.

8. The States in this basin have had active
water pollution control programs for many
years and have accomplished a great deal
with very small staffs'. In recent years the

work loads have increased greatly but the

staffs have not been expanded to meet this in-
creased load. If pollution abatement programs
are to be accelerated, budgets will need to be
increased to permit expansion of these staffs.
State Civil Service regulations setting up
unrealistic maximum salary limits have also

prevented some State agencies from attracting
additional experienced personnel.

9. Financing of still needed pollution
abatement facilities for many smaller towns
and municipalities is a serious problem, and
it appears that legislation to improve the

ability o these to finance needed facilities is

desirable.
10. A broad information and education pro-

gram is urgently needed to advise the people
of the essentiality' of pollution prevention and
abatement and the benefits to be derived from
such action.



RECOMMENDATIONS

It is recommended;

1. That all municipalities and industries

not now providing adequate treatment provide
sufficient treatment of their wastes to prevent
damage to any legitimate water use,

2. That all sewage and industrial waste

treatment plants be operated and maintained
so as to obtain required efficiency.

3. That State water pollution control legis-
lation be revised and supplemented wheie
indicated.

4. That surveys and studies by the State

water pollution control agencies be continued
in order to obtain complete data on important
pollution sources regarding:

a. The location of significant sources
of pollution and the wastes discharged
by them to the streams.

b. The extent to which the legitimate
water uses have been damaged.

c. The pollution control facilities

required to obtain the quality of

water necessary for the legitimate
water uses ,

5 That progiams of the State water

pollution control agencies include expansion
of existing information and education pro-
grams in order to stimulate public support
for pollution abatement activities

6. That in the development of comprehen-
sive programs the significance of silt pollution
be fully evaluated.

7. That the State governments within the

basin actively support the State water pollution
abatement programs by providing sufficient

funds to permit the official agency to acquire
the staff and equipment necessaiy. Where
legulations on salary limitations interfere
with the employment of experienced personnel,
modification of such regulations should be

sought.
8. That State legislation be sought to

improve the ability of municipalities to finance
needed facilities. Specific recommendations
on this matter require further study in view
of the various constitutions, existing legisla-
tion, and policies of the States within the

basin.
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GENERAL DESCRIPTION

Historical Background

It is generally conceded that Joliet and

Marquette were the first men from the Old
World to penetrate the Upper Mississippi
country.

According to records, Jean Talon, a French
official in Canada, returned to France in 1670
with plans foi exploration of the interior

country. For the exploration of the Missis-

sippi he chose Louis Joliet and Jacques
Marquette, a Jesuit missionary then stationed
at the Mission of St. Ignace on Lake Michigan.
On May 17, 1673, the party set out from what
is now St. Ignace, Mich. , paddled across Lake
Michigan into Green Bay and up the Fox River,
crossed the portage and started down the Wis-
consin River. On June 17, 1763, after their

first glimpse of the Mississippi, they turned
downstream and paddled for a thousand miles
southward, AL the mouth of the Arkansas
River they turned back not wishing to risk an
encounter with the Spanish in the lower
reaches of the river.

On the upstream voyage they left the

Mississippi and paddled up the Illinois and
the Des Plaines to a point near the present
Chicago suburb of Riverside. Here they por-
taged to the Chicago River which carried them
to Lake Michigan which they followed north-
ward to Green Bay.

In 1766 Jonathan Carver was engaged by
Major Robert Rogers, commander of the post
at Michilimackinac, {present site of Mackinac

City, Mich.
, )

Lo accompany an expedition to

the west and to make maps of the area. In the

fall of 1766 he mapped the Mississippi as far

north as the falls of St. Anthony near Minne-

apolis, Minn, ,
and then spent the winter in

the area awaiting further orders. Failure of

Major Rogers to obtain approval of his explo-
ration and mapping project resulted in his

inability to furnish supplies and the project
was abandoned.

Following the purchase of the Louisiana

Territory in 1803, President Jefferson
ordered Lewis and Clark to find the head-
waters of the Missouri River and to seek
streams, beyond the Continental Divide, which
would lead to the Pacific. As part of the gen-
eral program qf exploration, Lt. Z. M. Pike
was authorized to lead an expedition to the

headwaters of the Mississippi, In January
1806 Pike pushed to Leech Lake on his mis-
sion. Although this was more than 100 miles
from the actual headwaters, he abandoned the
search and returned to St. Louis, arriving
there in April 1806.

The headwaters were not discovered until

July 13, 1832, when H. R. Schoolcraft on a
mission o discovery and peacemaking between
the Chippewas and the Sioux Indians, came
upon a headwater lake and named it Itasca
Lake. (Technically the headwaters are a few
miles beyond in Lake Hernando de Soto. )

When Lt. Pike visited the Upper Mississippi,
he recognized the potential influence which
the area now known as the Minneapolis-St.
Paul metropolitan area would exert overtrade
and communication. It was this foresight that

prompted the acquisition of the site of Ft.

Snelling from the Indians. However, the area
was still isolated when Ft. Snelling was es-
tablished in 1819.

Although there was a flood of commerce on
the lower Mississippi, in the 1820's, there
was very little on the upper Mississippi above
the rnouth of the Ohio. In May 1823 the stern
wheeler "Virginia" made the first trip up the

Mississippi to the head of navigation at Ft.

Snelling. By 1832 steam boats were arriving
with regularity and the area began to be
settled rapidly.

In 1811 the Eari of Selkirk acquired a vast
tract of land south and west of Lake Winnipeg
and established a colony of poverty-stricken
peasants from Scotland in the Red River of the
North area. Some of the colonists were disap-
pointed in this cold and difficult land and
moved to the Mississippi valley but those who
stayed found a livelihood hunting the wild

game in which this remote country abounded,
Ft. Snelling became the trading post for

the peoples of the Red River valley, since it

was easier to travel to this point than to

Hudson Bay. For three decades the RedRiver
trail to Ft. Snelling and the Red River ox
cart caravans were famous in the north coun-

try.
St. Louis was established as a trading post

by Laclede Liguest in 1764. The founder
named the new town after his king, Louis XV
of France, unaware that the territory had
been transferred to Spain two years previ-

ously. In 1800, Spain retroceded the area to
France and in 1803 it was sold to the United
States.

The years following the Louisiana Purchase
saw a veritable flood of immigration into the

Mississippi and Missouri valleys, and St.

Louis grew as the result of its favorable lo-

cation at the junction of the two waterways.
Because of the relative difficulty of navigation
on the upper Mississippi at this time St. Louis
was considered by many as the head of navi-

gation. However, this was soon changed due

1)80133 052-



to the large volume of ti ade to the north and
the boldness of the river pilots.

The economic history of this basin has been
well lecoided. For example, volumes have
been written about the growth and development
of rivei navigation, lead mining and the lum-
ber mdustiy.

Physical Description

The Mississippi River rises in a high,

densely timbered country in Minnesota. The
headwaters of this great stream are neai the

headwaters of two other great drainage
basins--the Great Lakes (St Lawrence) and
Hudson Bay. The area of the Upper Missis-

sippi River basin is 225, 000 square miles.
Lake Itasca, which is commonly considered

as the headwaters of the Mississippi, is 1,461
feet above sea level. The course of the river
for the first 60 miles is northward toward
Hudson Bay and due to its winding path the

river flows over one -fourth of its entire

length before it leaves the State of its origin
--Minnesota. The total distance from Lake
Itasca to the mouth of the Ohio River is ap-
proximately 1,400 miles.

Above Mmneapolis-St. Paul the river is

flanked by forests and the area has gained
recognition as a vacation land. From St. Paul
to the Ohio River, however, it drains a dif-

ferent country- -a fertile prairie busy and

populous with large and small cities spaced
along the bluffs.

During the glacial period Lake Agassiz was
formed covering the area now known as the

Red River valley. This lake was a part of the

Mississippi system since it drained through
the Minnesota River to the Mississippi. As
the ice receded the lake found an outlet to the

north and became part of the Hudson Bay
drainage system,
Owing to it& midcontinental location the

upper Mississippi River basin has a continen-
tal type of climate. In the north near its

headwaters there are wide variations in tem-
perature, scanty winter rainfall, normally
imple summer rainfall and a general tendency
o extremes in all climatic features. In the

southern part of the basin the extremes of

leat and cold, draught and moisture are not
so pronounced as in the more northerly areas.
The average January temperature near the

headwaters and the Red River valley is about
4F. whereas the average July temperature
is about 67F. The corresponding tempera-
tures near the mouth of the Ohio River are
36F. in January and 80F. in July.
The average annual precipitation varies

from approximately 26 inches at the head-
waters of the Mississippi to 45 inches near
the mouth of the Ohio. Forty-five percent to

55 percent of the annual rainfall occurs during
the growing season which varies from 100

days at the headwaters to 210 days at Cairo,

III. Snowfall, which is heavy at the headwaters
in Minnesota, is very light at Cairo. The

precipitation in the Red River valley varies

from 20 inches to 22 inches with approximately
16 inches being received during the warm
season. The growing season is from 110 days
to 120 days.
The topography of the area is typical of a

glaciated country; over most of the area

gently rolling hills interspersed with many
lakes and marshes are found. In the vicinity
of the headwaters in Minnesota and in northern
Wisconsin the area has a forest covering. In

the Iowa-Illinois section of the basin the land

originally was covered with grass except for

occasional patches of wood.
The soils of the Upper Mississippi River

basin are derived from glacial drift and are
mixtures of clay, sand, gravel and loarns.

The soils vary in fertility, the best from an

agricultural standpoint being generally in the

Iowa-Illinois section.

Erosion and the result high stream
turbidity, are serious in several areas, par-
ticularly those areas where a large percentage
of the land is used for field crops. The seri-
ousness of this has been considered by many
conservation authorities and an example of

the damage which can occur to a stream use
is considered under damages to water
resources.
The surface soils of the Red River valley

are of alluvial origin. The tributaries of Lake
Agassiz carried considerable silt. The depo-
sition of the finer particles over the lake
bottom formed the excellent agricultural land
that is found in the valley today.
A wide variety of minerals is found in the

Mississippi River basin. A few of the more
important are iron ore, coal, lead, granite,
limestone, and fire clay.
Lakes, of more or less importance, abound

in the northern part of the basin in the States
of Minnesota and Wisconsin. Many of these
serve as natural reservoirs for water storage
and exercise a beneficial effect on stream
flow below.
The streams of the basin depend in varying

degrees on ground water, lake storage and
run-off for their total flow. For this reason,
any "average" for the basin would be mis-
leading. While the major streams have some
flow during the entire year, the smaller
tributaries become dry in late summer and
early fall, particularly in dry years.
Flood damage is a problem in certain

sections of the main stem as well as on many
of the tributaries. While the reasons for
these conditions are as numerous and varied
as the problems, two general factors stand
out as significant; first, the fertility of the
flood plain and the value of river commerce
has caused municipalities and farms to be
established in the normal flood plain; and,
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second, the high state of development of

agriculture has increased the rate ot runoff

A study of the flow recoids of the Missis-

sippi itself reveals that the average atSt. Paul

from 1892 to 1947 was about 9, 400 cubic feet

per second, which increased to 166, 700 c.f ,s.

at St. Louis immediately below its confluence

with the Missouri River Duung the period

1933-1947 the maximum flow recorded at St

Louis was 844, 000 c. f. s. ,
measured in April

1944, and the minimum flow of 27, 600 c. . s.

was recorded in December 1937.

Ground water is generally highly mineralized

over much of the basin although there are

notable exceptions to this general statement.

The ground water is often high in calcium and

fluorine and in some areas this has resulted

in a trend to the use of surface waters as a

public and industrial source of water. The

high rate of use of ground water particularly
in highly industrialised areas has caused the

ground water table to decline forcing users

to consider'the use of surface waters as a

source of supply.

Economic Development

The total population of the Upper Missis-

sippi River basin was approximately
16, 500, 000 in 1950. About half of this total

was concentrated in the large cities, six of

which are over 100, 000 and 45 in the range
25, 000 to 100, 000. These cities are fairly
well scattered over the area. An idea of the

general population density can be obtained by
the following;

Sub-
basin
number

Sub-basin name

Red River of the North. , . .

Rainy River

Mississippi River and

Tributaries Headwaters
to St. Paul

Mississippi River and

Tributaries St. Paul to

Below Wisconsin River. . .

Mississippi River and

TributariesWisconsin
River to Below Rock
River

Mississippi River and
Tributaries Rock River
to Illinois River

Illinois River and
Tributaries

Chicago Area-Illinois
River Drainage

Approxi-
mate

density
in persons
per square
mile

53

35

70

49

74

2 ; 420

Agriculture undoubtedly dominates the

economy of the basin, which, howevei, is well

balanced with industry such as the develop-
ment and processing of the natural resources,

recreation, manufactui ing, transportation, etc.

In the areas drained by the Red, Minnesota,

Root, Wapsipinicon, Cedar, Iowa, Des Mo met.,

Rock, Illinois, and Ka&kaskia, the economic

background is predominantly agricultural al-

though the products vary widely. Wheat, corn,

miscellaneous small grains, sugar beets, for-

age, fruit and vegetables are the principal

crops. Dairying, livestock and poultry raising
are important in the areas where the soil is

less feitile.

The accompanying industries such as

milling, brewing, canning, sugar beet refin-

ing, milk products piocessmg, and meat

packing are found in both the rural areas and

in the urban centers.

Summer homes, cottages, resorts, clubs

and camps, furnish the basis for a highly

profitable industry in several localities espe-

cially in the northern country. In these aieas
the abundance of rivers, lakes, forests and

game is the framework upon which the recre-
ational industry has been built. In many cases
the recreational industry has been the eco-
nomic salvation of agriculturally sub -marginal
land areas,

In the larger metropolitan areas the

industries are highly diversified and_not
entirely dependent upon the resources of the

region. These municipalities are important
transportation centers which have played an

important role in the development of the area.
The need to transport the resources and

products of the basin to markets has resulted

in an extensive network of water routes, rail-

roads, air lines, and highways.
In the southern part of the basin rich

deposits of coal are found. The Kaska&lua and

Big Muddy basins are in the heart of the

eastern interior coal fields and contain rich
veins. Approximately seven percent of the

total United States bituminous production is

obtained from this highly developed mining
industry.

While coal is one of the most important
resources found in the basin there are many
others of economic significance. Some of
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these resouices ai e iron ore, granite, Lime-
stone, fire clay, shale, oil and natural gas.
Lumber production, which at one time was

a majoi industry in the northern part of the

basin, has declined appreciably due to the

destruction of many of the forests, pulp and

paper manufacture in Wisconsin and Minne-
sota continues, however, as an important
industry.

Except for certain localized areas the per
capita income for the basin ts slightly above

the national average. According to a reliable

source, the 1949 net effect buying income
of families was above the national average in.

all basin States except Indiana, Minnesota,
and Missouri.

In general, it can be said that the economic
level of the area is adequate to support the

needed abatement facilities. It is true, of

course, that there are deviations from the

average and in some cases financial assist-
ance may be required if the facilities are to

be provided. It is interesting to note, how-
ever, that the monetary value of the 1949
retail sales per family in every State but one
in this basin was above the national average,
indicating that the majority of the people have

adequate incomes and spend their money but
need to be educated to the fact that stream
pollution abatement is essential to the mainte-
nance of their high standard of living and
therefore is deserving of a part of their ex-

penditures.
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USES OF WATER RESOURCES

Surface waters in the basin are in many
cases used as sources of municipal water

supplies. Large cities such as St. Paul,
Minneapolis, Rock Island, Davenport, Quincy,
St. Louis, and Cairo on the Mississippi, and
Decatur and Springfield on the Sangamon all

obtain their public water supplies from sur-
face sources. Other large cities like Des
Moines have relied on ground water to pro-
vide their needs. However, during the

prolonged and severe draught of the thirties,
some of these latter communities were faced
with a serious water shortage. Many of them
have already turned to surface supplies to

augment or replace existing giound water

supplies and probably more will do so in the

future. This trend emphasizes the need or

reasonably clean, safe sources of surface
water for such communities.

Industrial use of surface water is common
in the basin. As in the case of municipalities,
some industries, because of receding ground
water tables, may be forced to turn to sur-
face supplies to augment dwindling well sup-
plies. Cooling, process water and fire

protection are some ot the uses which indus-

try has for surface waters.

Irrigation is practiced to a very limited

extent in a few areas of the basin. The most

important venture of this kind exists in the

Red River of the North drainage area where

4, 370 acres are irrigated with river water.

One of the most important uses of the water
resources of the basin is navigation. Fleets
of barges often carrying several trainloads of

freight make their way on the Mississippi
River as far north as Minneapolis. Other '

fleets ply their way on the Illinois River sys-
tem from Grafton to Chicago, where they en-
ter the Great Lakes. In 1946, 1, 200 towboats
and 4, 800 barges passed Hamburg, 111., on
the Mississippi River. River traffic on the
Illinois River has risen steadily during the

period 1936-49. In 1949 the total tonnage
moved approximated 12,900,000 tons. The
principal commodities carried on the Illinois

waterway are coal, sand, stone, cement, pe-
troleum products, grain, sulphur, iron, and
steel.

Recreational use of the water resources is

well developed in this basin. Out-of-state
tourist business is the second largest industry
in Minnesota, while in Wisconsin it is a 300

million-dollar-a-year business and ranks as
the fourth largest industry in terms of dollars,
While excellent bathing and boating waters
abound in the northern part of the basin, yet
the waters of the south and mid-sections of

the basin probably are more widely used for
these activities. This is due to the northern
waters being utilized largely during vacation

periods, while the southern waters, being
much closer to large population concentra-
tions, are used on weekends and holidays during
a large part of the year.
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POLLUTION CONTRIBUTED TO WATER RESOURCES

The known sources of pollution, discharged
to the water resources are shown in tables A
and B. All municipalities, as defined in the
footnote to table A, having sewer systems,
have been shown as sources of pollution
whether treatment has been provided or not.

Existing waste treatment works are indicated
in tables C and 0, while adequacy of such
works is shown in table E.

Table A indicates that there are 1, 432 mu-
nicipal sewer systems serving 10,400,000
people. The pollution load discharged to the
watercourse has not been established for 658
of the 1, 432 municipalities.
Of the 658 municipalities where the pollution

load discharged to watercourses has not been
established, 138 had 1940 populations of 2, 500
or over, 147 had populations between 1, 000
and 2, 500,183 had populations between 500
and 1,000, and 190 had populations under 500.
Similarly, a large number of the listed indus-
tries (see below) had relatively small pollution
loads.

Table B discloses that there are 679 indus-
tries whiqh are not connected to municipal
sewers but which have separate outlets. The
table shows that of 345 industries producing
organic wastes the population equivalent has
been determined for 94 and has been found to
be 2, 260, 340, Eleven of these 94 industries
also produce inorganic wastes.

The pollution Load discharged within the
Upper Mississippi River Drainage Basin re-

sults in a number of individual and local pol-
lution problems. While many of these problems
cause particularly serious local pollution,,

yet, considering the basin, as a whole, no
single pollution problem stands out by itself
as being the most critical. Many of the streams
tn the Chicago area, such as the Chicago, Des
Plaines, and Little Calumet Rivers, receive
considerable pollution. The Illinois River
receives localized pollution at various points
along its length. Industrial wastes have brought
serious pollutional conditions into the Chippewa
River Basin as well as the Wisconsin River
Basin.

Interstate pollution problems exist at

several points on the Upper Mississippi River,
the Red River of the North, and the St. Croix
River. While other interstate pollutional
problems exist, these probably are the most
significant. Pollution problems of an inter-
national character are found on the RedRiver
of the North and have been given consideration
by the International Joint Commission.

Inorganic wastes are produced by 327 in-

dustries, Such wastes include mine drainage,
oil, brine, acids, and other inorganic sub-
stances deleterious to aquatic stream life.

While they do not have an oxygen demand and
cannot be compared to other wastes which do
exert such a demand, nevertheless inorganic
wastes cause serious stream damage in

numerous areas in the basin.
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Table A. Sources of pollution, municipal Table B. Sources of pollution, Industrial

*Includes incorporated or unincorporated

municipalities; other legal bodies as sanitary

districts, counties, Lowns; significant institu-

tions, resorts, recreational centers, or other

population centers, and industries discharging

sanitary sewage wastes directly lo watercourse

*#Includes industrial wasbes discharged into

municipal sewerage systems.

*Indus bries having separate outlets and dis-

charging wastes directly to watercourse

**Includes 11 plants also producing inorganic
wastes .

#-x-xTobal adjusted to correct for duplication
nobed in foobnote marked thus,**.
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DAMAGES TO WATER RESOURCES FROM POLLUTION

Many of the damages to water resources

resulting from pollution cannot be accurately
measured. The effects of some of these

damages often can be indicated only in an in-

direct way. For example, what value should
be assigned to a human life lostbecause of an

epidemic caused by a polluted water supply?
Similarly, damages to aesthetic and intan-

gible assets can be discussed but cannot be

truly evaluated.
On the other hand, certain damages have

been determined only in a general way since
accurate estimates cannot be made. It has
been impossible to obtain any single figure
which would indicate, on a monetary basis,
the overall economic damage suffered for
the entire basin. This report, therefore, will

submit a few of the more widely recognized
examples of pollution damage which exist in

the basin.
The Mississippi River from St. Paul to

LaCrosse has in the past been very seriously
polluted. At one time property damage in

the area affected was estimated at $4, 000,000,
while sport and commercial fishing damage
was estimated to be $ 1 10, 000 annually. In

spite of the fact that numerous corrective
works to treat wastes have been built and the

stream is greatly improved, considerable

pollutional material is still being discharged
into the Mississippi River and its tributaries
in this area.
Commercial fishing and the button manu-

facturing industry (dependent upon freshwater
mussel shells) were once important enter-

prises on the Upper Mississippi River. How-
ever, due to the detrimental effects of

pollution on fish and mussels, these industries

experienced a decline in the late twenties, At

present pollution abatement has enabled the
iver to recovei to such an extent that the
rommercial fish catch is 80 percent of the
>eak of 2f> years ago. The commercial fish
atch in Lake Pepin was nearly 3, 600, 000

pounds in 1922, but five years later the catch
ell to only 900, 000 pounds. The catch has
^creased greatly since then, and in 1948
most 3,000,000 pounds were taken.
For many years the Red River of the North
s had its own special and peculiar pollution
oblem. Low flows in the stream have aggra-
ted pollution conditions in spite of municipal
aste treatment, where it has been provided.

i.s a result the stream, which is the source
f numerous municipal and industrial water

upplies, has become serious'ly polluted, fish
ind other aquatic life have been killed, and
ivestock have been reported lost. Large in-

dustrial waste concentrations have added
to the problem in certain areas and some

^

concern has been expressed as to the suitability

of the water for irrigation purposes. Boating
and bathing, as well as other recreational
water uses, have also been damaged.
One city on the Red River of the North has

been the defendant in two damage suits to the

extent of $ 18, 000 each, brought by downstream
farmers and property owners who alleged to

have been damaged by the municipality's
wastes. In another case, one city in an effort

to obtain a satisfactory and pollution-free
source of water has expended over $50,000 in

a search for a ground water supply.
The lower Minnesota River from Mankato to

its mouth receives considerable untreated

municipal sewage in addition to cannery and

sugar refinery wastes. Game fishing, stock-

watering, bathing, and wildlife water uses all

have been harmed in this area.
The Des Moines River at Ottumwa receives

meat packing plant wastes having an oxygen
requirement comparable to that of the raw
wastes from about 350,000 people, Untreated

municipal sewage also enters the stream here
and adds another 35, 000 to the population
equivalent of the wastes received by the stream.

Resulting nuisance conditions with accompanyin]
foul offensive odors have interfered with the

usefulness of the stream in this area for

recreation, wildlife, and stockwatering,
The St. Croix River Sub-Basin has been

noted as a recreational area for many years.
Raw and partially treated municipal sewage
and some industrial wastes have harmed four
of the 12 bathing beaches on the river as well
as other recreational water uses. High con-
centrations of coliform organisms have been
found in the river at the St. Croix River Boy
Scout Camp. This undoubtedly is due to pollu-
tion discharged into the St. Croix River from
the Apple River. Virtual absence of current
below Stillwater has permitted settling of

putrescible organic solids. Masses of partially
decomposed sludge are reported to rise

occasionally to the water surface of the St.

Croix in the area between Stillwater and Bay -

port. Game fishing has been damaged here
and even dead carp have been found.

Industrial and municipal wastes discharged
to the Flambeau and Chippewa Rivers have a

population equivalent of nearly 400, 000, most
of which comes from the Eau Claire locality.
These wastes have caused fish kills, oil cover-
age of the stream surface, tastes and odors in

fish, and damage to bathing waters.
Deposition of silt in Lake Decaturhas caused



serious economic loss to the City of Decatur,
111. , by decreasing the capacity of the water
storage reservoir by about 26 percent in

slightly over 24 years. It has been estimated
that this represented a loss of over $47,000
annually. If the damage is permitted to con-
tinue to a point where 80 percent of the lake
is filled, it is estimated that the resulting
damage will be over $4, 000, 000 for property
values of sites adjacent to the lake and

$40, 000 annually from loss of recreational
facilities

The examples given are but a few of the
cases of water resource damage by pol-
lution which have occurred in the basin. By
depriving the citizen of his right to the

legitimate use of the stream, pollution has
exacted a multifold price. This price will
inciease until corrective works permit the

rightful use of the stream.
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BENEFITS RESULTING FROM POLLUTION PREVENTION AND ABATEMENT

From the foregoing, we can see some of the

ways in which the streams of the Upper
Mississippi River Basin are damaged. It is

obvious, of course, that damages avoided as

the result of pollution prevention can be con-
sidered as benefits of the stream improvement
program,
There is probably no one benefit of stream

pollution abatement which is outstanding since

there is such a variety of water uses in the

basin. Of course, the use of the streams as

sources of public water supplies has a high
priority. While there is not an extensive
utilization of the surface waters of the Upper
Mississippi Basin proper for this use due to

the abundance of ground water in most areas,
it nevertheless is vital because of the need of

the larger, and key, qities to use the streams
for this purpose. There is also indication in

certain areas that additional communities may
need to turn to surface sources in future

years. In the Red River of the North Sub-Basin
this is a primary water use, and the pollution
of this source of supply has been a matter of

serious concern to Federal, State, and munic-

ipal officials.
The benefits of pollution prevention and

abatement to agriculture through improved
livestock watering sources may be underesti-
mated unless one takes into consideration the

value of meat and dairy production to the

region. It is true that livestock can be watered
by utilization of the ground water over most of

the area, but the advantages of surface water
are apparent when one considers the cost of

obtaining ground water in contrast to the

utilization of readily available suiface waters.
The recreation industry of the basin is

dependent on water that is satisfactory for

bathing, boating and fish and wildlife propaga-
tion. The impairment of this resource would
soon lead to the elimination of this important
industry as an economic factor. Further, the

value of water front property would be greatly
enhanced through the prevention or abatemeiit
of pollution.

At one time commercial fisheries were
quite prominent on the Mississippi and some
of its major tributaries. Pollution of the

waterways reduced this industry to a fraction
of its former size although in recent years
recovery has been noted, It is reported that
downstream conditions have improved mate-
rially since the installation of sewage treat-
ment by Miniieapolis-St. Paul, and it is envi-
sioned that similar improvement will be noted
in other areas as existing pollution is abated,
Many of the benefits which would accrue as

the result of pollution abatement are intan-

gible. Protection of public health is one o
these intangible benefits. This protection is

obtained through the improvement of waters
used as a source of municipal water supply as
mentioned above and elimination of nuisances
which interfere with the healthful recreational
uses of the stream.
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POLLUTION PREVENTION MEASURES IN EFFECT

The Upper Mississippi River Di ainage
Basin has about 1 0, 400, 000 per sons , located

in 1,432 communities, who are served by

municipal sewerage systems. Eighty-one per-
cent of the sewered population is provided with

treatment works, howevei ,
one fourth of the

population whose wastes are treated is served

by plants which have inadequate capacity.
The basin has 985 municipal sewage treat-

ment plants, which are divided into 310

primary treatment plants serving 1,757,000

people and 675 secondary ti eatrnent plants

serving 6, 634, 000 people. About 20 peicent
of the municipal plants is icported to be un-

satisfactoi ily operated.
The greatest known organic industrial

pollution in the basin originates in two of the

major type industries, food and kindred

products, and paper and allied products. In

the first group, 43 percent provides some
treatment for its wastes while in the second

type, 72 percent provides some degree of

waste treatment. Of the 679 industrial estab-

lishments in the basin discharging wastes

directly to streams, 214 are known to pro-
vide some type of treatment. The importance
of mine drainage waste in the basin is still

largely undetermined, and at present, only 11

of 284 such sources are known to provide
waste treatment. There are 94 industrial

establishments in the basin which discharge
wastes for which the population equivalent has
been determined. It is significant to note that

five such establishments produce about 73

percent of the organic industrial pollution

reaching the waters for which the population
equivalent has been determined.

Table F reveals that construction of waste
treatment facilities was very slow immediate-

ly following World War II but then began to

accelerate rapidly. This was due principally
to the very difficult coiistruction conditions

which followed the war and the delayed effect

of the interruption of pollution abatement

programs during the war. During 1946 and

1947 only three municipal plants and 16 in-

dustrial waste treatment plants were com-
pleted but the State agencies were very
active during the period. The results of

their efforts began to show in 1948 and 1949
when 80 municipal plants, designed to serve

2, 975, 000 people, and 31 industrial waste
treatment plants, designed for wastes with a

population equivalent of 4, 374, 000, were
completed. (Battery C of the West-Southwest
Plant of the Sanitary District of Chicago,
which was completed in 1949, is included
here because of its importance even though

it is only pait of a larger plant.) At the time
this report was wiitten it was apparent that

much of the inertia had been overcome and
that the tangible evidence of the work of the

State agencies would become apparent through
the construction of treatment facilities at an

increasing i ate .

Table H indicates that abatement orders
were issued for 30 municipalities and ten

industries The number of abatement orders
issued, however, does not reflect a fully
accurate picture of State activities, since it

is the policy of some States to avoid formal
orders in favor of an informal approach to the

problem. Plans were under preparation for
106 municipal and 33 industrial waste treat-
ment plant projects. As of July 1, 1950,

plans had been approved for 117 municipal
and six industrial waste treatment plant
projects, 34 municipal projects had their
construction awaiting financing, and 35

municipal and 16 industrial waste treatment
plant projects were under construction.
Two formal interstate agencies which are

in existence in the basin have authority to act
in matters pertaining to pollution. The Tri-
State Water Commission l

(Minnesota, North
Dakota, and South Dakota) was formed to

coordinate efforts to improve conditions on
the Red River of the North. The States have
since adopted minimum effluent standards for
the Red River of the North and its tributaries.

Although the Bi-State Development Agency
(Illinois and Missouri) was formed primarily
as a planning agency for the Metropolitan St.

Louis-East St. Louis area, one of its earliest
actions was to sponsor a joint pollution survey
of the Mississippi River which was started
late in 1950.
The Upper Mississippi Board of Engineers

is an informal group of State sanitary engi-
neers of the basin which meets at intervals to
consider various problems. This group has

developed agreements concerning minimum
waste treatment standards and although these
standards have no legal basis they have proved
effective in promoting uniform corrective

action, particularly in inter-state waters. The
group has, however, been very influential over
a period of years in matters pertaining to

waste treatment and stream pollution abate-
ment. In 1948, this board joined with the

Great Lakes Board of Engineers to sponsor a

1 This commission became inactive in 1940;
however, its pollution abatement activities
have been carried on since 1943 by the Inter-
State Sanitation' Committee,

- 11 -



study of uniform design standaids for sewage
;r eatment v/orks. This activity, which is

3 artiaHy supported by funds undei the piovi-

sions of Public Law 845 (80th Congress), was

expanded to include industrial waste treatment

Irorks in 1950.

Analysis of State Water

pollution Control Legislation

The following analysis offers briefly the

principal featuies regarding water pollution

:ontiol legislation of the various States in

,he Upper Mississippi River Basin. It is

aased on previous analyses of State legisla-
;ion which were reviewed by the various

States and used in the preparation of a sug-
uested State water pollution control act which

NAS subsequently endorsed by the Council of

State Governments and recommended to the

States for favorable consideration
All the basin States except Iowa, North

Dakota, and Missouri have established

ajards or commissions which have general
,yater pollution abatement, prevention and
control powers and duties. In Iowa and

Missouri, the State Health Department has
the responsibility for State water pollution
control activities, although in Missouri and
North Dakota no specific water pollution con-
trol act exists. In North Dakota jurisdiction
over water pollution is shared by the Water
Conservation Commission, the State Depart-
ment of Health, local boards of health under
the supervision of the State Department, the

Industrial Commission, and water conser-
vation districts. Certain authority regarding
water pollution has also been vested in the

State Department of Health in South Dakota;
in the State Board of Health and the Con-
servation Commission in Wisconsin; and in
the Department of Mines and Minerals and
Department of Conservation in Illinois.

Minnesota togethei with South Dakota and
North Dakota comprise the Tn-State Water
Commission which is a corporate body
created for several purposes, among which
were the study of pollution of water supplies
in the interstate drainage basin area of the
member States and recommendation of uni-
form legislation to the States involved for
the control of such pollution. The Commis-
sion is authorized to review and approve
plans for all waste disposal works on cer-
tain specified waters in the interstate

drainage basin area. While the Tri-State
Water Commission became inactive in 1940,
the program has been carried forward by
the Inter-State Sanitation Committee, an
informal body representing the same three
States, which was organized in 1943,

South Dakota and Wisconsin have Water
Pollution Committee personnel who are ex-
officio members of the State government,
while Illinois and Indiana have the mixed

type of agency representing various branches

of State governments as well as affected in-

terests.
Indiana, Minnesota, and South Dakota have ,

authority to adopt water quality standards.

In addition Minnesota has the statutory powei
to classify waters. The authority to formu-
late water quality standards in South Dakota
consists of placing waters into one of two

categories, "Class A" - for public water

supply, plant or fish life, and "Class B" -

for carriage of wastes, provided such wastes
are not detrimental to the public health.

Permits for construction of new sewer

systems and treatment works or extensions
thereof are issued in Illinois, Iowa, Minne-
sota, North Dakota, and South Dakota. The
State Health Agency issues the permits in

Iowa, while the State Water Pollution Con-
trol Agency reviews the plans and issues the

permits in Illinois and South Dakota. The
State Department of Health reviews plans in

Minnesota, but the official Water Pollution
Control Agency issues permits. In North
Dakota, approval by both the Water Con-
servation Commission and the State Depart-
ment of Health is required prior to con-
struction. In South Dakota the Committee on
Water Pollution issues permits governing
discharge of wastes into "Class A" waters
only. Although Indiana does not issue permits,
plan approval by both the State Board of

Health and the Water Pollution Control Board
is required. In Wisconsin the Committee on
Water Pollution Control has authority to re-
quire submission of plans for approval by the
State Board of Health.

Rules and regulations relating to watei
pollution control are issued by the State
Water Pollution Control Boardor Commis -

sion in Illinois, Indiana, Minnesota, South
Dakota, and Wisconsin where these boards
or commissions are separate entities, but in
Iowa, such authority has been granted to the
State Health Department which also is rec-
ognized as the official State Water Pollution
Control Agency. In North Dakota rules and
regulations are formulated by the Water
Conservation Commission.

In Illinois, Indiana, Iowa, Minnesota,
South Dakota and Wisconsin, the Water Pol-
lution Control Agencies have authority to
issue orders following hearings. In Wisconsin
the Water Pollution Control Agency can act
jointly with the State Board of Health and may
issue orders without a preliminary hearing;
however, any person affected by such order
may secure a review upon petition thereof.
Such review includes a public hearing. In
Minnesota the State Board of Health issues
orders in cases where pollution affects water
supplies for domestic use. The Water Con-
servation Commission in North Dakota has
authority to hold hearings and issue orders.



Exemptions f i om the requirements of the
State water pollution control legislation
appear in Illinois statutes. The Sanitary
District of Chicago is specifically exempt
from the Illinois Sanitary Water Board Act.
Hickory Creek in Illinois is also exempt
from the Illinois Sanitary Water Board
Act, according to an attorney general's
opinion.

In Iowa, the water pollution control act
did not apply to the lower 5,000 feet of

any stream tributary to any river which
forms part of the boundary line of the

State until after July 4, 1951.

Table C. Existing treatment facilities,
municipal

^Includes incorporated or unincorporated
municipalities; other legal bodies as sanitary
districbs, counties, towns; significant insti-

tutions; resorts, recreational centers, or
other population centers, and industries dis-

charging sanitary sewage wastes directly to
watercourse.

Table D. Existing treatment facilities, industrial*

#Indus tries having separate outlets and discharging wastes directly to watercourse ,

*-*Includes 1 industry also listed under "Pood and kindred products.
11



Table E. Adequacy of existing treatment facilities

Table F. Progress in pollution abatement

^Includes one community which provided sewers to plant of adjoining community.
**Includes Battery C of West-Southwest plant of Sanitary District of Chicago. This plant serves

a population of 2,615,455 (PE 5,8^5,000).

***In_1949
a population equivalent of 450,000 was still being discharged to the watercourse in
DlstrlCt f ChicaS' stePs were being taken to eliminate most of this by the end of
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POLLUTION PREVENTION MEASURES REQUIRED

New sewage treatment plants are required
for 329 municipalities having a population of

nearly 834, 000. Enlargements or additions

are required for 225 existing municipal waste

treatment plants serving 1,520,000 people,
and 151 existing obsolete works must be re-

placed. The requirements for 114 plants

serving 1, 212, 000 people are as yet undeter-

mined.
An analysis of the municipal waste treat-

ment requirements by population groups
shows the following distribution:

On the basis of available information the

estimated cost of the facilities presently
known to be needed by municipalities will be

approximately $80, 000, 000. This estimate
was obtained by using reports where available

and adjusting the estimated cost of a 1950

base. Where reports were not available rough

cost estimates were made based on the method

advanced by Professor C. J. Vela in the Octo-

ber 14, 1948, issue of "Engineering News-

Record". A cost index of 246 for July 1950

was used and all estimates were based on

1940 population.

Recognizing that these expenditures will

take place over a number of years, the esti-

mated costs will be increased due to added

factors. These include additional annual

obsolescence and rehabilitation requirements,
needs of communities installing new sewer

systems, normal population increases and

industrial expansion as well as allowance for

presently undetermined needs.

One hundred and forty-three industrial

establishments which now discharge untreated
wastes to the watercourses require new
waste treatment plants, while 46 additional

industries possess waste treatment plants
which require enlargement or additions,

Twenty-seven treatment plants are obsolete
and must be replaced. The treatment require-
ments for 337 industrial establishments are as

yet undetermined and when known will un-

doubtedly increase the estimate cost of needed
waste treatment works,
An additional pollution problem arises from

the fact that even though treatment facilities

are provided there are 198 municipal and 31

industrial waste treatment plants that produce
a poor effluent because of unsatisfactory
operation.
The cost of needed industrial waste treat-

ment facilities is estimated to be equal to or

greater than the cost of the needed municipal
facilities, although it should be recognised
that the estimation of industrial cost is very
difficult because of the number of unknown
factors,

Seven municipalities, which are included

among those listed as requiring new mu-
nicipal waste treatment plants, probably will

be connected to nearby municipal sewers.

Similarly, at least six industries listed as

requiring new waste treatment works probably
will discharge their wastes into nearby mu-
nicipal sewers,

The stream pollution control legislation of

many of the States of the basin has been

strengthened in recent years, and as a result a

good legislative framework for pollution
abatement exists in those States. However,
adequate comprehensive legislation is essential
if pollution abatement is to be accomplished
within a reasonable period of time.

It is believed that in addition to the technical

activities all State water pollution control

agencies need to develop broad information and
education programs designed to acquaint the

public with the serious need for pollution
abatement and what Is being done to accomplish
this objective. Aggressive action of this nature

may be of material assistance in obtaining
stronger public support for these programs.

- 15 -



Table G. Requirements for municipal and

industrial waste treatment plants*

The needs set forth in this table are based
on presently available information. However,
future studies and evaluations may result in

some changes in these needs.
**For individual project needs refer to table

I contained in each of the sub-basin discus-

sions which follow Part 1 of this report.
^-Includes two cases where two municipalities

without treatment are to build one plant as a

joint project.
2 Includes one municipality with three plants,

wo plants (capacity undetermined) are to be

onnected to the third which is to be enlargedo

3 Includes three cases where a municipality
has two plants to be replaced by one plant, and

one case where a municipality has three plants

to be replaced by one plant.
'''Includes 27 municipal and 19 industrial

minor sources of pollution not included in

table E for which existing disposal methods ore

considered satisfactory for present stream con-

ditions.
5 Includes 64 municipalities and 34 industries

which are known not to provide treatment, but

stream requirements are undetermined. Also <

includes three municipalities and one industry
which are known to provide treatment, but;

treatment plant requirements are undetermined

although plant capacities are known to be
unsatisfactory.

Table H. Status of treatment works project to
abate pollution, July 1, 1950

- 16 -
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SUB-BASIN REPORTS
RED RIVER OF THE NORTH SUB- BASIN

The portion of the Red River of the North
Sub-Bain in the United States includes an
area of 34, 260 square miles, of which 17, 060
are in North Dakota, 16,400 in Minnesota,
and ROO are in South Dakota. This portion of

the sub-basin is 245 miles long to the inter-
national boundary and 300 miles wide at its

widest point. Drainage is into Hudson Bay,
this river being one of the few major streams
in the United States which flows northward,
Its broad plains have gentle slopes to the main
stem of the river. The highest point in the

drainage sub-babin occurs m North Dakota
and has an elevation of 2, 150 feet, but most
of the area is under 1, 200 feet, The elevation
of the river at the international boundary is

789 feet.

There are a large number of lakes in the
outer portion of the sub-basin in Minnesota
but the Red River sub-basin is largely aflat

alluvial plain to the west of which lies an

expansive piairie. The alluvial deposits were
formed at the bottom of a great glacial lake
called Lake Agassiz,. It has been estimated
that this glacial lake was 700 miles long and
250 miles wide at the international boundary.
Lake Agassiz was formed as the glacier
retreated northward and cut off drainage to

the north. At one time, Lake Agassiz drained
southward into the Minnesota River by way of

Lake Traverse and Big Stone Lake. Before
this lake eventually found drainage to the

north, sediment was laid down in its bottom
to a depth of 20 feet to 50 feet. The eventual

drainage of the area did not occur suddenly,
but in steps as more rapid means of drainage
were found by the River. Red Lake in

Minnesota and Lake Winnipeg are remnants
of this glacial lake.
The main stem of the river has its origin

at Wahpeton, N. Dak. , at the junction of Bois
des Sioux and the Otter Tail River. Between
Wahpeton and the international boundary, an
airline distance of 190 miles, the actual
stream length is 394 miles. The winding
course of the river has presented great prob-
lems in flood control and water conservation,
The main 3tem is characterized by a low

gradient which diminishes toward the north,
the average being about 0. 5 feet per mile. In

the distance between Wahpeton and the inter-

national boundary, the river drops a distance
of 198 feet.
The principal tributaries of the Red River

in Minnesota are the Pelican, Buffalo, Wild

Rice, Red Lake, Tamarac, and Two Rivers.

The Roseau River rises on the Minnesota side
but enters the tied River north of the inter-
national boundary. The principal NorthDakota
tributaries to the Red River are the WildRice,
Sheyenne, Goose, Snake, Park, and Pernbma
Rivers. Like the Roseau River, the Souris
River also drains a considerable part of the

Red River sub-basin, but enters the Red River
north of the Canadian border.

Flood control is of great importance and has
been considered in comprehensive plans for

this river. The Baldhill Reservoir, being con-
structed for flood control and increasing low

flows, will to some extent aid in pollution
abatement of the Red and Sheyenne Rivers,
The Homme Reservoii on the Park River, now
under construction, and the authorized Orwell
Reservoir, on the Otter Tail River, should

augment low flows, The proposed Missouri
River diversion into the Sheyenne River would
also increase low flows.
These plans will have an impoitant bearing

on pollution abatement, since the communities
in the valley must obtain water supplies directly
from the river and also use the streams as a

means of sewage disposal, Ground waters in

the area are generally unsuited for water

supply. During drought periods some of the

smaller tributaries and even the mim stem
of the Red River itself have been known to

dry up. Water conservation, therefore, is a

major problem requiring coordinated con-
sideration by the States and by the various

agencies of the Federal government and in-

dustries and individuals concerned. The

problems in the Red River Valley are being
considered by the International Joint

Commission.
The climate in the area is temperate with

cold winters and warm summers. The average
temperature for January is 4,9F. above

zero, and for July 69-0F. The range in

extremes of temperature extends from -50F
to +110QF. The length of the growing season
is 103 to 139 days. The average annual

precipitation is 20. 1 inches. It is heaviest
over the higher lands in the Otter Tail, Wild
Rice, Buffalo, and the Red Lake Rivers in

Minnesota, Half of the rainfall occurs during
the growing season, and the average run-off
varies from one inch in eastern NorthDakota
to three inches in western Minnesota. There are
times when the Red River freezes to the bottom

during the dry winters. Use of polluted ice in

the lower reaches of the river above the inter-
national boundary constitutes a health hazard,

1W01BSO 32- - 17 -



There are extensive swamp lands intheRed
Lake, Two Rivers and Roseau basins. The
deep, heavy, finely divided, well compacted
mixtures of clay, loam, with small pro-
portions of very fine sand, are very fertile

when properly drained and support extensive

agriculture. The 1950 population of the sub-
basin was approximately 492, 000, of which
231, 210 lived in North Dakota; 251, 102 in

Minnesota, and 10, 105 in South Dakota. About
77 percent of these people resided on farms
or in small towns with a population of less
than 2,500 persons. The principal cities

along the main stem of the Red River are

Moorhead, Fargo, *.nd Grand Forks. Other

larger cities are Valley City on the Sheyenne
River and Crookston and Thief River Falls
on the Red Lake River.

Approximately 72 percent of the area is

comprised of agricultural lands, about 77

percent of which is improved for cropping.
The great fields which once supported herds
of bison are now a rich farming country, and
wheat is the principal small grain crop. Corn,
fodder crop, potatoes, sugar beets, live-

stock, dairy products, and poultry are other

important agricultural products of the area.

Processing of agricultural products is one of

the major industries of the valley. Approxi-
mately 4, 000 acres in Minnesota and North
Dakota are irrigated lands.
The eastern portion of the sub-basin in the

lake-studded area supports an abundant fish
and waterfowl population, and as a result is

popular as a recreational area.
The production of hydroelectric power, in

the sub-basin is a modest industry In which
there are 11 private developments.

All of the large cities in the Red River
Valley except Moorhead, Minn.

,
take their

water supplies directly from the streams. In
the main stem the stream flow has been
largely sewage during periods of low flow,
and as a result municipal water supplies have
been seriously endangered. The relatively
low rainfall and high annual rate of evaporation
(36 inches from water surfaces) aggravates
pollution particularly during low flow or
drought periods and during periods of ice

coverage.
Channel improvement, storage reservoirs,

and diversions have been considered by
government agencies for increasing flows
which would improve the water supply for the
major cities in the sub-basin.

Tables A and B show that there are 93
sources of pollution in the area, including 83
municipalities and ten industries. These
tables also indicate that the pollution load to
the stream has been determined for 80 sources.
Of the ten sources of industrial pollution, ,

five discharge wastes with a population
equivalent of 250, 800. Two of these are beet
sugar plants, one located at Moorhead, Minn.,
and the other at East Grand Forks, Minn.,

contributing a population equivalent of 220,000

in organic waste discharges to the Red River.

A packing plant at Gi-iml Forks, N. Dak.
,

contributes organic wastes to the Red River

with a population equivalent of 21,700.
Of the 93 known sources of pollution, 51

municipalities and five industries have pro-
vided treatment but 21 municipal and three

industrial waste treatment plants lack adequate

capacity. Seven municipal and one uidutitvial

waste treatment plants arc producinc, poor
effluents because of unsatisfactory operation.

Thirty-one new sewage treatment, plants
are required while 15 existing municipal
plants require enlargement or additions. Four

existing municipal waste treatment plants are

obsolete and must be replaced, The w.iste

treatment requirements of ten municipalities
are undetermined.

Five new industrial waste treatment plants
are required and three existing plants re-quire

enlargement or additions.

During the four-year pciioct 1946- 1949 four

municipal waste treatment plants and three
industrial waste treatment works were com-
pleted.

Table I-^ reveals that on July 1, I'JfiO, plans
were being prepared for six municipal waste
treatment projects while final plans had been

approved for seven municipal lreatme.nl works.
Three municipal projects had conblruulion
awaiting financing und two municipal and one
industrial waste treatment projects we- re under
construction. The status of eleven municipal
and four industrial waste treatment projects)
wa& undetermined.

In July 1935, the Tri-Stnte Water Commission
was formed to synchronise effort a 1'or the
alleviation of pollution and for Uu* coordination
of efforts to obtain flood control and the
maximum recreational use of the area. This
Commission became inactive in I'HO, but in

1943 the Inter -State Sanitation CommiUe,i; was
organized to carry on the program of pollution
abatement. The Corps of EnfjiniMH-H andlMireiui
of Reclamation have plans for increasing low
flows in the Red River and UH Irllmturlfa. It

is not anticipated that all of thuse improve-
ments will be brought about immediately, but
several of them will be effective in relieving
critical conditions and improving llic water
supply,
The summarised data on sources of pol-

lution, treatment facilities, needa, etc. are
presented in the tables which follow. Attention
is invited to the fact that in many CUHUB the
number of persons served by a particular
sewer system could not be readily determined,
The information included in the "populationserved" column of tables A,C, G, and I, there-
tore, is the besl estimate possible. Often the
1940 population was used as an approximation,even though it is realized that probably in no .

case are all persons connected to the municipalsewer system. In the case of industry (Tables
- 18 -



B and I), the population equivalent of the

waste was used when known.
The tables contained in this report have

been developed from basic data drawn from
the files of the various cooperating State water

pollution control agencies and represent
material readily available, Since some of the

information is preliminary in nature and time
has not permitted field checking by these co-

operating agencies, it does not necessarily

Tattle A!. Source of pollution, municipal

^Includes incorporated or unincorporated mu-

nicipalities; other legal bodies as sanitary

districts, counties, towns; significant insti-

tutions, resorts, recreational centers, or

other population centers, and industries dis-

charging sanitary sewage wastes directly to

watercourse.
x*Inoludes industrial wastes discharged into

municipal sewerage systems.

represent their final judgment on treatment
requirements. Accordingly, no conclusions
may be drawn from the relative length of
table I, since further field investigations will

undoubtedly produce additional information
which will necessitate altering these tables.

Table Bj.. Sources of pollution, industrial

^Industries having separate outlets and dis-

charging wastes directly to watercourse.

Table GI. Existing treatment facilities,

municipal

^Includes incorporated or unincorporated mu-

nicipalities; other legal bodies as sanitary

districts, counties, tovmsj significant insti-

tutions, resorts, recreational centers, o p other

population centers, and industries discharging

sanitary sewage wastes directly to watercourse.

Table DI- Existing treatment facilities, industrial*

^Industries having separate outlets and discharging wastes directly to watercourse,

- 19



Table EI. Adequacy of existing treatment fao

Table FI. Progress in pollution abatement

Table GI, Requirements for municipal and

industrial waste treatment plants*

**Includeo one municipulHy wHh two pJmibct

which arc to he replaced by one plmit.
*-*-KIndudes one municipality which lufjcxmu

Its waetos and the alroom Loudinc ID undeter-

mined. Also includeo ono munlcipriH ty which lo

known noL to provide LrputmonL, buL otronm ro-

quiremento ore undebermlnod.

Table HI. Status of troaLment worko project to

abate pollution, July 1, I9'jO

needs set forth in this table are based
on presently available information, However,
future studies and evaluations may result in

some changes in these needs.



Table Project list - municipalities and industries requiring improvements for abatement of
pollution*, July 1, 1950

*The needs set forth in thia table are based on presently available information. However, future
studies and evaluations may result in some changes in these needs.
**For industries the organic waste load is expressed as population equivalent as measured by

B.O.D.
#**PEU is abbreviation for Population Equivalent Undetermined.
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RAINY RIVER SUB-BASIN

The Rainy River Sub-Basin lies in the north

central part of Minnesota and includes part of

the Lake of the Woods. The river forms a

portion of the bounds: y between Canada and

Minnesota. The drainage area extends about
220 miles along an east-west Line and meas-
ures 70 miles in a north-south direction.

The sub-basin, as considered in this report,
lies entirely in the State of Minnesota and has
an area of about 11, 100 square miles. The
highest point in the sub-basin is about 1, 900
feet above sea level and from this point the

sub-basin slopes generally to the northwest
at an average of about 12 feet to 15 feet per
mile. The total fall thi ough the chain of bor-
der lakes above Rainy Lake is 444 feet in a

distance of 160 miles.
The major American tributaries to the

Ramy-Lake of the "Woods system are the

Vermilion, Littleiork, Big Fork, Rat Root,
Kawishiwi, and the Warroad. There are
numerous lakes in the area varying in size
from very small to over 30 miles in width.
The average discharge of the Rainy River
during 1934-46 was 12, 340 second feet, with
a maximum of 65, 400 on May 8, 1938 and
a minimum of 2, 200 on January 18, 1941 .

Mean flows of the major streams range from
66 cubic feet per second to 9 1 cubic feet

per second, with only one major stream
flow being less than 299 cubic feet per second.
Minimum flows have been important on some
of the streams, in some cases these flows

being zero or very near it. Only one water
power development of importance exists in

the area and is located at International Falls.
The topography of the sub-basin is divided

ato two distinct areas, the first, which is

ough and hilly, hes south and east of Rdiny
ake, while the second, which is west of

ainy Lake, is a flat area with a few small
ills. The first area, southeast of Rainy
ake, is a high undulating plateau, thickly

lotted with lakes which lie in rock-bound
msins. The second area, which is deeply
;overed with glacial drift and has only a few
akes, is generally swampy and heavily
forested. Large portions of this swamp land
were drained between 1911 and 1916 at great
cost but the reclaimed land proved unsuit-
able for cultivation. Considerable areas of
the sub-basin are roadless and are contained
in the Superior National Forest.

The climate is characterized by wide vari-
ations in temperature, scanty winter precip-
itation, and normally ample summer rain-
fall. The average annual precipitation varies
from 21 inches to 29 inches. The average

January temperature is about 6F . while the

average July temperature is about 63F. The
growing season is only about 110 days long,

yet the small amount of agriculture practiced
is successful. This is due to the [art that

evaporation is less rapid in tins area than in

areas faither south and consequently the

annual rainfall here is more effective in ciop-
producing power than equal or greater amounts
in warmer climates.
The sub-basin population is distributed

rather unevenly throughout Uie sub-basin. St.

LOUIS County has the highest concentration
which is less than 30 persons per square
mile, while Lake of the Woods County has
the smallest concentration of about five

persons per square mile. The area has only
two important cities, Ely and International

Falls, each with populations between 6, 000
and 7, 000. The estimated 1950 population for
the sub-basin was 84,020.

Principal industries of the region include
iron ore mining, lumbering, and tourist
trade, Probably the most important industry
of the sub-basin is the tourist trade, which
is attracted by the beautiful forests and
excellent hunting and fishing found in the
area. Much of the sub-basin is wild and
rugged yet offers splendid sites for fine
recreational activities. About 43, 000, 000
people live within a radius of 750 miles of
this wilderness and thousands are attracted
to it each year, Some commercial fishing is

carried on in the Lake of the Woods,
Reference to tables AS and BS indicates

that there are 22 sources of pollution in the
sub-basin, ten municipal and 12 industrial.
The tables show all municipalities and in-
dustries as "sources" of pollution even
though many of these have provided satis-
factory treatment.

Tables C2 , D 2 ,
and E 2 reveal the fact

that of 22 sources of pollution, nine of the

municipalities and one industry have pro-
vided treatment, However, two municipal and
one industrial waste treatment plants do not
have adequate capacity, while one rnumcipo.1
plant produces an unsatisfactory effluent due
to poor operation. A new sewage treatment
plant is required by one municipality while
one existing municipal plant requires addi-
tions. Another existing municipal waste
treatment plant is obsolete and must be
replaced,
Requirements for industrial waste treat-

ment works in the sub-basin are minor. No
new plants are known to be needed and only
one existing plant requires enlargement or

- 22



additions. However, the "reqm remunts for 11

mines have not yet been established.

Progress in Lonstiuction of municipal
waste tieatrnent facilities in the sub-basin is

shown in table Fy - Tin; iluta m this table;

indicate that foui municipal treatment works
were built in the 1946-49 peiioct .md that

these treatment works were designed to

seive a population of 4, III. While no indus-
trial waste treatment woiks projects were

completed in this Jour-year period, it is

significant to note that one MIC h project is

now under construrtion and is intended to

treat wastes, now being discharged, which
have a population equivalent of over 600, 000,

plans are being prepared foi one municipal
waste treatment project while tinal plans
have been approved tor one additional mu-
nicipal project. AnoihcM municipal wfiitf

treatment project has ronsti uction, awaiting
Unancmg while the status of waste treat-

ment works at eleven mines is undetermined.
The important water uses ot the sub-ba&in

are municipal and industrial water supply
and recreational. Paper mill wastes with a

population equivalent oC over 600, 000 and
untreated municipal sewage arc being dis-

charged to the Rainy River at International

Falls. The important uses alfected by

pollution include municipal and industrial

water supply and wildlife, while other uses
harmed are Livestock watering and com-
mercial and game fishing. Untreated
municipal wastes have hai med recreational

use as well as livestock watering in the

Little Fork Rivei at Little I*'oi k. Damage to

recreational use and commercial fishing has

occurred in the Wurrocul River at Wai-road
due to inadequately ticated municipal wastes.

In all probability the most serious pollution
problem in the sub-basin exists at Interna-
tional Falls and if. clue to inadequately treated

paper mill wastes. However, additional treat-

ment facilities now bcinp, provided should
relieve this condition. Other pollutional
conditions, in the bub-babin are o minor sig-
nificance.

The summarised data on sources of pollu-
tion, treatment facilities, needs, etc, are

presented m the tables which follow. Atten-
tion is invited to tlm (act that in many case^
the number of peisons served by a particular
sewer system could not be readily deter-
mined. The information included in the

"population served" column of tables A, C,
G, and I, therefore, is the best estimate

possible. Often the 1940 population was used
as an approximation even though it is real-
ized that probably in no ease arc all persons

connected to the municipal sewer system. In

the case of industiy (Tables B and I), the

population equivalent of the waste was used
when known.
The tables contained in this report have

been developed from basic data ch awn from
the files of the various cooperating State wd
pollution control agencies and represent ma-
terial readily available. Since some of the in-

formation is preliminary in nature and time
has not permitted field checking by these co-

operating agencies, it does not necessarily
represent their final judgment on tieatment
lequirements Accordingly, no conclusions

may be drawn from the relative lengths of table

I, since further field investigations will un-

doubtedly produce additional information
which will necessitate altering these
tables.

Table ^2 , Sources of pollution, municipal

^-Includes incorporated or unincorporated
municipalities; other legal bodies ag

districts, counbies., towns; significant, insti-

tutions, resorts; recreational centers, or

oUier population cenbers, and industries dis-

charging sanitary sewage wastes direc bly bo

watercourse.
^Includes industrial wastes discharged Into

municipal sewerage systems.



Table B? Sources of pollution, industrial Table C;. Exla t Lug treatment facilities,
municipal

^Includes incorporated or- unincorporated
municipal Uieaj other legal, bodies as sanitary
districts, countieci, towns; significant insti-

tutions, resorts, recreational centers, or
other population centers, and. industries dis-

charging sanitary st'vnge washes directly to
watercourse.

^Industries having separate outlets and dis-

charging wastes directly to watercourse.

Table D2 . Existing treatment facilities, Industrial*

^Industries having separate outlets and discharging wastes directly to va tercour-Be.

Table E2 . Adequacy of existing treatment facllHLcjs
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Table F2 . Progress In pollution abatement

x-Includes one community sewerage system which

community.

Table ,%. Requirements for municipal and
industrial waste treatment plants*

was connected to treatment plant of adjoining

Table H2 . Status of treatment works project to

abate pollution, July 1, 1950

needs set forth in this table are based
on presently available Information. However,
future studies and evaluations may result in
some changes in these needs.

na o rw 7



Table I 2 . Project list - municipalities and industries requiring improvements for uba lemon L of

pollution*, July 1, 1950

*The needs set forth in this table are based on presently available information. However, future
studies and evaluations may result in some changes in these needs,
**For industries the organic waste load is expressed as population equivalent as measured by

B.O.D.



MISSISSIPPI RIVER AND TRIBUTARIES SUB-BASIN
(Headwaters to St. Paul, Minn.)

This Mib-babin (. (jntnins Lwu major .streams

--the Mississippi KIVI-I from its headwaters

in Lake Itasc a to St. P.nil and the- Mimic sot a

Rivet f i om its headwaters on the* eastern

.slopes of the Dakota foothills to its contin-

ence witli the Mississippi at, St Paul.

The sub-basin is i oughly rectangular in

aiea, having a maximum north-bouth length
oi approximately 300 miles and maximum
east-west width oi approximately 210 miles.

A total area ol about 36, 300 square miles is

contained within the sub-basin boundaries. Of

this total 34, 000 square miles, or 94 percent.,

rire 111 the State of Minnesota white the re-

maining 2., 100 square miles are almost en-

tirely within llu 1 State of South Dakota, with

only a small part of the sub -basin lying in Iowa.
The principal ti ibutaries to the- Mississippi

in tins area are Leech Lake, Willow, Pint1
,

Crow Wing, Sank, Crow, Prairie, Elk, and

Rum River;.. Tin.' principal tributai ies to the

Minnesota arc the Whetstone, Yellow Bank,
Lac'Jui Parle, Yellow Medicine, Redwood,
Cottonwood, Pornme de Terre, Chippewa,
and Blue Earth Rivers. Many of the smaller
tributaries are completely dry during the

summer months except lor storm water
run -off.

Reservoirs on the headwaters of the Mis-

sissippi, while intended primarily for

navigation and flood control, have been of

some aid to pollution abatement by aug~ .

mcnting low flows at times.
The topography in the sub-basin is gently

undulating, having long, low swells and
hollows in the north and smooth outwash

plains in the southwest. The area of the

sub-basin is generally covered with blue till,

a confused mixture of sand, clay, and gravel
of glacial origin. The maximum elevation of

the sub-basin is found near the headwaters
of the Mississippi and has been determined
to be about 1, 200 feet above sea level.

The sub-basin ia characterized by rela-

tively cold winters and fairly short but

productive growing seasons. The average
January temperature will range from 4F.
in the north to 14F. in the south. The
corresponding average July temperature
ranges from 68F, to 72F. The average
annual precipitation in the sub-basin varies
from 22 inches in the north to 29 inches in

the south. The majority of this precipitation
occurs during the growing season.

The population of the sub-basin in 1950
was estimated to be 1,930,520. Population
concentration in 1940 ranged from over
1,900 persons per square mile in Ramsey
County to about ten persons per squai e mile
in Aitkin County. The area is tundamentally
rural in natuie, the large cities being
Minneapolis, St Paul, and St. Cloud. While

Minneapolis and St. Paul are physically
within this sub-basin they are located at the

south edge of the sub-basin, and as a result

the wastes from these cities ai e actually dis-

chaiged in the "St. Paul to Below Wisconsin
River" sub-basin.

Agriculture is probably the most important
industiy of the sub-basin. Major products
include dairy products, corns, peas, and
miscellaneous small grains. Other important
industries arc iron ore mining in the famous

Guyana and Mesabi ranges, granite quarries,
grain milling, beet sugar refining, food

canning, and recreation.
One hundred and eighty-five sewered

municipalities serving 275, 800 people arc

located in this sub-basin. Of this number 61

municipalities provide secondary treatment

serving 120, 500 people and 55 municipalities
provide primary treatment serving 62, 100.

Of the 69 municipalities, with a total popula-
tion of 93, 200, which do not provide treat-

ment 24 have populations less than 500, 21

have populations between 500 and 1, 000, 14

have populations between 1, 000 and 2, 500,
and 10 have populations over 2,500,

Industrial wastes are discharged to the

streams through separate outlets by 291

industries, 41 of which have provided treat-

ment for their wastes.
Table E 3 is an analysis of the adequacy of"

existing treatment facilities. This table

indicates that 52 of the municipal and 19 of

the industrial waste treatment plants have
unsatisfactoi y capacity and that the opera-
tion should be improved at 36 municipal and
five industrial waste treatment plants
The requirements for municipal and indus-

trial waste treatment plants are shown in

table Ga. This shows that 67 new municipal
plants are needed and that 35 existing plants
need enlargement or additions. Sixteen

plants arc reported to need replacement, H
is also noted that 18 new industrial waste
treatment plants are needed while 14 are in

need of enlargement or additions. Five
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existing industrial waste treatment plants,
it is reported, need to be replaced.
An analysis of the municipal waste treat-

ment requirements by population groups shows
the following disti ibution;

Table F3 reveals theie were 1Z municipal
treatment plants completed in 1948 and 1949,
and seven industrial treatment works were
constructed from 1947 through 1949. One
municipal and five industrial treatment plants
were under construction on July 1, 1950, and1

construction of four municipal works was
awaiting financing. Final plans had been
approved for 29 municipal and one industrial
treatment plants, while planning had been
initiated on Zl municipal and six industrial
treatment works. These figures show definite
progress in spite of difficult financing, mate-
rial shortage, and other problems encountered
during this period

Because of the economic importance of

agriculture to the area, stockwatenng is

perhaps the most important use of surface
water, with certain exceptions. However,
the northern part of the sub-basin has achieved
prominence as a recreational area, so that
recreational uses, including game fishing and
wildlife propagation, are increasing in eco-
nomic importance. The abundance of ground
water in the sub-basin which is suitable for
domestic and industrial water supply has
made it possible to use this source rather
than surface waters, although the surface
waters are used for water supplies in several
places, notably at Minneapolis and St. Paul.

The pollution picture in this sub-basin con-
sists of a number of localized problems that
vary in the degree of seriousness. Many of
the streams have irregular run-off char-
acteristics, some being dry in the summer
and early fall except for storm water run-off.
This, combined with inadequate or no treat-

ment of wastes, has created serious pollution
in certain areas during the penod when the

desire and need to use the stream is the

greatest. In the northern pait of the sub-basin
ice coverage which interferes with the

re aeration of the stream also creates some
problems .

Stockwatering and game fishing have been
damaged in various localities throughout the
sub-basin. In most instances, the pollution
is due to small municipalities generally with

populations of less than 1,000, however,
food and kindred products, manufacture and
mine drainage have contributed much of this

pollution. The outstanding organic pollution
load, in terms of population equivalent, is

on the Minnesota River between the mouths
of the Blue Earth River and Le Seur Creek.
Four municipalities, one hospital and one
food and kindred products industry dis-

charge wastes with a population equivalent of

106, 000 to the river in this stretch.
In several instances small industries and

municipalities discharge their wastes to
lakes polluting the water that is used fur ice
harvests in the wintertime. Municipal and
industrial water supply is being damaged on
the Mississippi by raw wastes from munici-
palities, food and kindred products manu-
facturers, and paper and allied pioducta
plants.
The summarized data on sources of pollu-

tion, treatment facilities, needs, tc. arc
presented in the tables which follow. Atten-
tion is invited to the fact that in many cases
the number of persons served by a pariiculai
sewer system could not be readily determined.
The information included in the "population
served" column of tables A, C, G, and I, there-
fore, is the best estimate possible. Often the
1940 population was used as an approximation
even though it is realized that probably in no
case are all persons connected to the munici -

pal sewer system. In the case of industry
(Tables B and I), the population equivalent of
the waste was used when known,
The tables contained in this report have1

been^developed from basic data drawn from
the files of the various cooperating Stfxte
water pollution control agencies and rep-resent material readily available. Since
some of the information is preliminary in
nature and time has not permitted field
checking by these cooperating agencies, it
does not necessarily represent their final
judgment on treatment requirements. Ac-
cordingly, no conclusions may be drawn frorthe relative lengths of table I, since fur-
ther field investigations will undoubtedly
produce additional information which will
necessitate altering these tables.



Table A3 . Sources of pollution, municipal Table BS. Sources of pollution, industrial

*Includes incorporated or unincorporated
municipalities; other legal bodies as sanitary

districts; counties., towns; significant insti-

tutions, resorts, recreational centers, or

other population centers, and industries dis-

charging sanitary sewage wastes directly to

watercourse.
**Includes industrial wastes discharged into

municipal sewerage systems.

^Industries having separate outlets and dis-

charging wastes directly to watercourse.

**Includes one plant also producing inor-

ganic wastes.

***Total adjusted to correct for duplication
noted in footnote marked thus,**.

Table C 3 . Existing treatment facilities,
municipal

*Includes incorporated or unincorporated

municipalities; other legal bodies as sanitary

districts, counties, towns; significant insti-

tutions, resorts, recreational centers, or

other population centers, and industries dis-

charging sanitary sewage wastes directly to

watercourse.



Table D3 . Existing treatment facilities, industrials*

^-Industries having separate outlets arid discharging wastes directly to watercourse,
**Includes one industry which is also listed under "Food and kindred products".

Table 3. Adequacy of existing treatment facilities

Table F3 . Progress in pollution abatement

- 30 -



Table G 3 . Requirements for municipal and
industrial waste treatment plants*

*Ihe needs set forth in this table are based
on presently available information. However,
future studies and evaluations may result in

some changes in these needs.
Includes two cases where two municipalities

without treatment are to build one plant as a

joint project.

2 Includes three industrial minor sources of
pollution not included in table E 3 for which
existing disposal methods are considered
satisfactory for present stream conditions.

3 Includes seven Industries which are known
not to provide treatment, but stream require-
ments are undetermined, Also includes one

municipality which is known to provide treat-

ment, but treatment plant requirements are
undetermined although plant capacity is toiown
to be unsatisfactory.

Table H 3 , Status of treatment works project
to abate pollution, July 1, 1950
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Table I 3 . Project list - municipalities and industries requiring improvements for abatement of

pollution*, July 1, 1950

See footnotes at end of table,
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Table 13. Project list - municipalities and industries requiring improvements for abatement of

pollution*, July 1, 1950 Continued

See footnotes at end of table.
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Table I 3 . Project list - municipalities and industries requiring improvements for abatement of

pollution*, July 1, 1950 Continued

*The needs set forth in this table are based on presently available information. However, future
studies and evaluations may result in some changes in these needs.
**For industries the organic waste load is expressed as population equivalent as measured by

BoO.D.
***PEU is abbreviation for Population Equivalent Undetermined,
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MISSISSIPPI RIVER AND TRIBUTARIES SUB-BASIN
(St. Paul, Minn, to Below Wisconsin River)

The area included in this sub-basin com-
prises 39,613 square miles in Wisconsin,
Minnesota, Iowa, and Michigan. The- sub-
basin measure s about 170 miles across on a

east-west line and about 250 miles on a north-
south line. One of the highest points in the

drainage area is found near the headwaters of

the Wisconsin River, which is 1,600 feet

above sea level.
The largest stream in the sub-basin is of

course the Mississippi. It has many tribu-

taries within the boundaries of this sub-basin
but the principal ones are the St. Croix,
Chippewa, and Wisconsin. Other tributaries
which are much smaller in size but which
have pollutional importance are the Zumbro,
Black, Upper Iowa, Cannon, Root, Trem-
peleau, and I_,aCrasse. Some o'f these streams
are very long, the Wisconsin being 407 miles
in length, while others are much shorter.
The 3ub~basin topography is a typical

glacial formation except for an area in the

south part o the sub-basin, which was un-
touched by the glaciers. Numerous lakes and

many rolling hills are found in the northern

part of the region. Much of the northern area
is covered with second growth timber but bo

the south a flat, sub-marginal area is found.

Portions of the terrain are ideally suited for

agriculture and here the rich glacial till sup-
ports a substantial number of farms. Along
the Mississippi steep rocky bluffs rise 300
feet to 400 feet above the river bed. The dells

of the Wisconsin River are famous for the

perpendicular cliffs formed by the passage of

the river through the rock formations in that

section,
The sub-basin has a continental type of

climate, the average January tempe rature be-

ing about 13F. and average July temperature
being about 72F. Extreme temperatures
range between -52F. and 110F. Average
annual precipitation varies from 27 inches in

the northern part to about 32 inches in the

south. The growing season 'ranges from 110

days in the north to 160 days in the south.

The estimated 1950 population in the drain-

age area was about 1, 400, 000 with a large

portion of the populace concentrated in the

Minneapolis-St. Paul metropolitan area.

Population in the sub-basin outside this

metropolitan area is well distributed in small

villages and towns. The Wisconsin River

valley, for example, averages only about six

inhabitants per square mile compared with
the average of about 35 per square mite for

the sub-basin as a whole . Principal cities of

the sub-basin aie Rochester, L,aCrosse,
Eau Claire, Wausau, and Winona.

The important industries of the drainage
area are recreation, production of various
wood products, such as pulp and paper,
navigation, food processing plants, and

hydroelectric power development. Wisconsin
has a national i eputation as *i vacation land.
Its fine lakes and streams, forests a.nd parks
have attracted thousands of fishermen,
hunters, and others seeking recreation. In-

come from various recreational commerce
has brought this enterprise the position of

fourth among all the State's industries. Pulp
and paper products together with related
wood products manufacture are important
industries in the upper Wisconsin and
Chippewa drainage area, Dairying is carried
on extensively in the Lower area of the sub-
basin while farming is found generally in the
Minnesota and Iowa portions of the sub-basin.

Navigation on the Mississippi is of consider-
able importance, as this stream is the prin-
cipal waterway linking the Minneapolis - St.

Paul area with the south and central sections
of the United States. The St. Croix is also

navigable for a short distance above its

mouth. Hydroelectric power development is

especially important on the Wisconsin River
where 50 water power installations exist on
the mam stem. However, other power devel-
opments have been built on various streams
including the Chippewa, St. Croix, Zumbro,
and Cannon Rivers. Scattered throughout the
sub-basin are canneries, cheese factories, ,

meat packing plants, and a few breweries.
Two hundred and twenty-two sewered

municipalities serving 1,323,500 people are
located in this sub-basin. Of this number 96
municipalities provide secondary treatment
serving 189, 540 people and 69 municipalities
provide primary treatment serving 1, 021, 300.
Of the 57 municipalities, with a population of

112, 700, which do not provide treatment 12
have populations less than 500, 17 have popu-
lations between 500 and 1, 000, 16 have popu-
lations between 1, 000 and 2,500, and 12 have
populations over 2,500.

St. Paul and Minneapolis, which Lie at the
head of navigation on the Mississippi River,
are at the edge of this sub-basin. Although
they are located in the Mississippi River and
Tributaries Sub-Basin (Headwaters to St.

Paul, Minn. ), the effluent from the primary
treatment plant for the Twin Cities discharges
into that part of the Mississippi River in this

sub-basin.
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Industnal wastes are discharged to the

streams through separate outlets by 129 in-

dustries, 57 of which have provided treat-

ment for theii wastes.
Tible 4 is an analysis of the adequacy of

existing treatment facilities This table indi-

cates that 45 of the municipal and 21 of the

industrial waste treatment plants have un-

satisfactory capacity and that the operation
should be improved at 24 municipal and

eight industrial waste treatment plants.
The requirements for municipal and indus-

trial waste treatment plants are shown in

table G 4. This shows that 54 new municipal
plants are needed and that 26 existing plants
need enlargement or additions. Fifteen

plants are reported to need replacement. It

is also noted that 58 new industrial waste
treatment plants are needed while 12 are in

need of enlargement or additions Eight
existing industrial waste treatment plants,
it is reported, need to be replaced.
An analysis of the municipal waste treat-

ment requirements by population groups
shows the following distribution:

Twenty-six municipal treatment plants and
12 industrial plants were constructed 'in the

period 1946 through 1949. Five municipal and
five industrial treatment plants were under
construction on July 1, 1950, and four munici-
pal works were awaiting financing on that date.
Final plans had been approved for 17 munici-
pal and two industrial treatment plants, and
plans were under preparation for 27 municipal
and 15 industrial treatment facilities, Four-
teen municipalities and six industries were
under order to abate pollution.
The Minneapolis and St. Paul area con-

tributes a pollutional load of treated sewage
having a population equivalent of 915, 000 to
the sertion of the Mississippi River between
St. Paul and Hastings. Most of the load comes
from the Minneapolis-St. Paul Sanitary Dis-
trict, which produces an effluent with a
population equivalent of about 750, 000. The

sanitary district plant provides primary
treatment consisting of plain sedimentation,
and has facilities for chemical precipitation
and chlormation for use during periods of

low river flow. Other significant contributors
include the South St. Paul plant, whose efflu-
ent has a population equivalent of approxi-
mately 150, 000 and the Cudahy Packing
Company Plant at Newport, which produces
an effluent having a population equivalent of

about 15,000. Both of these installations,
which are high rate trickling plants, pi ovide
secondary treatment during all river flow
conditions. Game fishing and other recrea-
tional uses have not been affected in this

portion of the river to an extent which has
been considered sufficient to justify requiring
the installation of additional treatment facil-
ities. Other municipalities along the river
cause local health hazards and nuisances
thiough the discharge of their untreated
wastes into the Mississippi River. On the
St. Croix River recreation and commercial
fishing have been affected below communiti.es
where no treatment is provided.

Pulp and paper companies located at Park
Falls on the north fork of the Flambeau River
and at Eau Claire are the most serious
offenders in the Chippewa River Basin. On
the Wisconsin River serious pollution enters
from pulp and paper companies at Rhine -

lander, Tomahawk, Brokaw, Wisconsin
Rapids, and Port Edwards. In general the
water uses which have received the greatest
damage are recreation and stockwatenng.
The summarized data on sources of pollu-

tion, treatment facilities, needs, etc. are
presented m the tables which follow. Atten-
tion is invited to the fact that in many cases
the number of persons served by a particular
sewer system could not be readily deter-
mined. The information included in the "popu-
lation served" column of tables A, C, G, and
I, therefore, is the best estimate possible.
Often the 1940 population was used as an
approximation, even though it is realized
that probably in no case are all persons con-
nected to the municipal sewer system. In the
case of industry (Tables B and I), the popu-
lation equivalent of the waste was used when
known.
The tables contained in this report have

been^developed from basic data drawn from
the files of the various cooperating State
water pollution control agencies and repre-
sent material readily available. Since some of
the information is preliminary in nature and
time has not permitted field checking by these
cooperating agencies, it does not necessarily
represent their final judgment on treatment
requirements. Accordingly, no conclusions
may be drawn from the relative lengths of
table I, since further field investigations will
undoubtedly produce additional information
which will necessitate altering these tables.
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Table A/,. Sources of pollution, municipal Table 84. Sources of pollution industrial

^Includes incorporated or unincorporated mu-

nicipalities; other legal bodies as sanitary

districts, counties , towns; significant insti-

tutions, resorts, recreational centers, or

other population centers, and industries dis-

charging aanitary sewage wastes directly to

wabercoxirsc.
^Includes industrial wastes discharged into

municipal sewerage systems.

^-Industries having separate outlets and dis-

charging wastes directly to watercourse.
**Includes six plants also producing inor-

ganic wastes.
***Total adjusted to correct for duplication

noted in footnote marked thus,**.

Table C^. Existing treatment facilities,

municipal

^-Includes incorporated or unincorporated mu-

nicipalities; other legal bodies as sanitary

districts, counties, towns; significant insti-

tutions, resorts, recreational centers, or

other population centers, and industries dis-

charging sanitary sewage wastes directly to

watercourse .
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Table 04. Exisbing treatment facilities, industrial*

^Industries having separate outlets and discharging wastes directly to watercourse .

Table 4. Adequacy of existing treatment facilities

Table F4. Progress in pollution abatement
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Table G^. Requirements for munioipa3 and
industrial waste treatment plants*

*The needs set forth in this table are based
on presently available information. However,
future studies and evaluations may result in

some changes in these needs.
2 Includes one municipality with two plents

vhich are to be replaced by one plant, and one

municipality with three plants to "be replaced
by one plant.

2 Includes one industrial minor source of pol-
lution not included in table E^ for which ex-

isting disposal methods are considered satis-

factory for present stream condi Lions .

^Includes three inunicipallties and one in-

dustry which are known not to provide treatment,
but stream requirements are undetermined. Also
includes one municipality and one industry
which are toiown to provide treatment, but treat-

ment plant requirements are undetermined al-

though plant capacities are known to be unsatis-

factory.

Table H^. Status of treatment works project
to abate pollution, July 1, 1950
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Table Proji'c-t, lint -
municipal ULoo nnd industries requiring

1'OlluUonx, July l, 1950-Continued
improvements for abatement of
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Table 1 4 . Project list - municipalities and industries requiring improvements for abatement of

pollution*, July 1, 1950 Continued
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Table "U. I'ro,]cc t ] Lii - inunlotnaMUes and industries requiring
pollution", July i, 1Q50 Continued

improvements for abatement of

See footnotes a I- ond of table.



a e I/,, reject list -municipalities and industries requiring improvements for abatement of

pollution*, July 1, 1950 Continued

*The needs eeb forth in this table are based on presently available information. However, future
studies and evaluations may resulb in some changes in these needs.

*For industries the organic waste load is expressed as population equivalenb as measured by
B.O.D.

***PEU is abbreviation for Population Equivalent Undetermined.
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MISSISSIPPI RIVER AND TRIBUTARIES SUB-BASIN
(Wisconsin River to Below Rock River)

This sub-basin consists of the area drained
by the Mississippi River from the Wisconsin
River to below the Rock River. With a total
area of 20, 333 square miles, 35 percent of
the sub-basin lies in Iowa, 33 percent in Wis-
consin, and 32 percent in Illinois.

The sub-basin is somewhat wider than it is

long with the eastern and western ends extend
ing northward like horns. The maximum
southeast-northwest length is 211 mile's and.

the maximum distance along a north- south.

axis is 188 miles.
The principal tributaries to the Mississippi

in this sub-basin are the Wapsipinicon, Tur-
key, Maquoketa, and Rock Rivers, The Rock
receives discharges from such tributary
streams as the Sugar, Pecatonica, Kish-
waukee, and Green Rivers; and the Buffalo
drains into the Wapsipinicon.
The upper parts of the drainage sub-basin

are characteriaed by fertile soils of a sandy
or gravelly nature and by rolling to hilly

topography. Near the Mississippi the terrain
becomes rugged and the streams have fairly
steep slopes, and as a result flash floods
occur which cause serious damage to property
and farmlands. The soils in the lower sub-
basin are a rich prairie loam.
The average annual precipitation varies

from 32 inches in the north to 36 inches in the
south end of the sub-basin. Average January
temperature ranges from 14F. to 18F. ,

while average July temperatures vary from
72F. to 74F. The growing season ranges
from 170 days in portions of the Rock River
basin to 150 days in parts of the Turkey River
basin in Iowa, Precipitation during the grow-
ing season is normally abundant and at times
becomes so excessive that flooding results.

The 1950 population of the sub-basin was
1,421,301; concentration of this population
varies over a wide range. Rural areas
throughout the entire sub-basin have from
30 to 40 persons per square mile while the
Tri-city area- -Davenport, Iowa; Rock Island
and Moline, 111. --has 270 persons per square
mile. Other densely populated urban centers
are Dubuque , Clinton, Freeport, Rockford,
Belvidere, Beloit, Janesville, Monroe, and
Madison.

While pait of the sub-basin hes in the corn
belt and is important in grain and stock pro-
ducing, including dairying, there are numer-
ous rmmufactui-mg industries located in some
of the cities. Manufacture of tools and equip-
ment for farm use, meat packing plants,
vegetable canneries, and various enterprises
associated with dairying, such as creameries,
condenserics, and cheese plants, are impor-
tant industries in the sub-basin. The Missis-
sippi River is an important waterway used to

convey thousands of tons of freight annually.
A number of dams on this river have created
pools that assure a nine -foot navigational
channel at all times.
One hundred and sixty-two sewered mu-

nicipalities sewing 778, 700 people aie
located in this sub-basin Of this number, 92
municipalities provide secondary treatment
serving 253, 000 people and 40 municipalities
provide primary treatment serving 344, 000
people. Of the 30 municipalities, with a popu-
lation of 181, 300, which do not provide treat-
ment, six have populations less than 500,
seven have populations between 500 and 1, 000,
six have populations between 1, 000 and 2, 500
and 11 have populations over 2,500.

Industrial wastes are discharged to the
streams through separate outlets by 70 indus-
tries, 34 of which have provided treatment for
their wastes ,

Table E 5 is an analysis of the adequacy of

existing treatment facilities . This table indi-
cates tlmt 45 of the municipal and six of the
industrial waste treatment plants have unsat-
isfactory capacity and that the operation
should be improved at 20 municipal and two
industrial waste treatment plants.

Tlu- requirements for municipal and indus-
trial waste treatment plants are shown in
table C-,. This shows that 30 new municipal
plants are needed and that 17 existing plants
need enlargement or additions. Twenty-eight
plants are reported to need replacement. It

is also noted that 21 ne\v industrial waste
treatment plants are needed, while (our are
in need of enlargement or additions. Two
existing industrial waste treatment plants,
it is reported, need to be replaced.
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An analysis of the municipal waste tieat-

ment requirements by population groups shows
the following distribution

According to table F5 eight municipal treat-
ment plants and 16 industrial plants were con-
structed from 1946 to 1949 The wastes
treated by the 16 waste treatment works had a

combined population equivalent of more than
317,000 On July 1, 1950, seven municipal
and two industrial waste treatment works
were under construction while construction
was awaiting financing on three municipal
plants Final plans were approved for five

municipal and one industrial waste tieatrnent

plant and planning was initiated for 17 munici-
pal and three industrial treatment works. Two
municipalities and four industries were under
order to abate pollution.

Many of the legitimate water uses are pres
ent in this sub-basin, but the more common
are stockwatermg and fishing. Some munici-
pal water supplies are drawn from suiface
sources, especially along the Mississippi
River main stem, but a large percentage of

municipal and industrial watei supply comes
from ground water. Recreational water uses
other than fishing are found occasionally
throughout the sub-basin, and navigation is

important on the Mississippi. There is con-
siderable commercial fishing on the Missis-
sippi in this sub-basin. In 1949 over 949 > 000
pounds of fish were caught by commercial
fishermen compared to 660, 000 pounds in
1948 and 720,000 pounds m 1947.

Pollution in this sub-basin is characterized
by a number of localised problems which
interfere with the use of the streams in these
particular areas. Generally speaking the

pollutional loads are small but often the
streams receiving these discharges are also
small and conditions become critical during
periods of low flow.

Enabling legislation has been passed by
State legislatures in both Illinois and Wis-

consin to allow Beloit, Wis. , and South

Beloit, 111. ,
to constiuct an interstate sew-

age project to treat wastes from these two

municipalities At present, there is no

treatment provided for cither of these two

municipalities, however, North Beloit has

constiucted an interceptor sewer that brings
its sewage to a point near the State line.

There is an odor nuisance problem in

several lakes in the Madison area. This odor
is attributed to the decomposition of algae,
which are said to grow profusely as a result

of the nitrogenous and phosphorous material
in the effluent from Madison's secondary
sewage treatment plant. This condition also

impairs fish life. Laws that require Madison
to construct art outfall that will by-pass the

concerned lakes have been passed by the

legislature, and an abatement order issued

by the State Committee on Water Pollution
has been appealed to the Circuit Court. The
exact solution is not known at present, but
research is in progress to find a practical
means of providing a third state of treatment
for removal of the nutrient materials.
The Maquoketa River in Iowa is receiving

gross pollution from several municipalities,
creameries, and poultry dressing plants in

the vicinity of Strawberry Point, Langworthy,
and Manchester, which harms stockwatering
and fishing.
The summarized data on sources of pollu-

tion, treatment facilities, needs, etc., are

presented in the tables which follow. Atten-
tion is invited io the fact that in many cases
the number of persons served by a particular
sewer system could not be readily deter-
mined, The information included in the

"population served" column of tables A, C,
G, and I, therefore, is the best estimate
possible. Often the 1 940 population was used
as an approximation, even though it is i-eal-
ized that probably in no case are all persons
connected to the municipal sewer system.
In the case of industry (Tables B and I), the

population equivalent of the waste was used
when known,
The tables contained in this report have

been developed, from basic data drawn from
the files of the various cooperating State

water pollution control agencies and repre-
sent material readily available. Since some
of the information is preliminary in nature
and time has not permitted field checking by
these cooperating agencies, it does not nec-

essarily represent their final judgment on.

treatment requirements. Accordingly, no
conclusions may be drawn from the relative

lengths of table I, since further field inves-

tigations will undoubtedly produce additional
information which will necessitate altering
these tables.
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Table AS- Soxircieo of pnl lutton, immicipal

Municipal-
ities*

Having data

on pollution
load dis-

charged to

watercourse

Having popu-
lation data

available

(Data on

pollution
load Lo

watercourse

incomple to

or not

available)
"

Total

Table B 5 , Sources of pollution, industrial

*Includau Incorporated or unincorporated mu-

nicipal Ltiouj oUior 'Larvil iHxllaa ao uanifcary

districts, uountlan, Lownei; significant Insti-

tutions, roaortii, rooruational contort), or

other population eanloru, and iriduu'trioa dJo-

oharging imnl-Uiry CIOWUKO wanton diroctly to

watercouruo ,

KxiiiGludou J ndutJ fcr UU wiuiton discharged into

municipal

xindustries having separate outlets and dis-

charging wastes direcLly to watercourse.

Table C 5 . Existing treatment facilities,
municipal

^Includes incorporated or unincorporated mu-

nicipalities; other legal bodies as sanitary
districts, counties, towns; significant insti-

tutions, resorts, recreational centers, or

other population centers, and industries dis-

charging sanitary sewage wastes directly to

watercourse.

Tab'Lo Dj. Existing treatment faculties, industrial*

Type jndu'Htry

Food and Idndrod produoto..
Textile mill prodmvtu
Paper and nil] ad pruduoiu. .

Chemical and nlllod
prouua to

Primary jnotul InduntrJou. . .

Fatoioatod motal produota . .

Miscellaneous
Other mining indutrbrloa. . . .

Total

*lnduslrles having sopnm-la outloba and discharging wastes directly to watercourse

47 -



Table E 5 . Adequacy of existing treatment facilities

Table FS. Progress in pollution abatement

Table G 5 . Requirements for municipal and
industrial waste treatment plants*

Table H 5 . Status of treatment works project
to abate pollution, July 1, 1950

*The needs set forth in this table are based
on presently available information. However,
future studies and evaluations may result in
some changes in these needs.

^Includes one industrial minor source of pol-
lution not included in table E 5 for which ex-
isting disposal methods are considered satis-
factory for present stream conditions.

2
Includes 11 industries which are known not

to provide treatment, but stream requirements
are undetermined.
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Table I 3 . Project list municipalities and industries requiring improvements for abatement of
pollution*, July 1. 1950
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Table I 5 . Project list - municipalities and industries requiring improvements for abatement of

pollution*, July 1, 1950--Contlimed

See footnotes at end of table,
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Table I 5 . Project list - municipalities and industries requiring improvements for abatement of

pollution*, July I, 1950 Continued

*The needs set forth in this table are based on presently available information. However, future
studies and evaluations may result in some changes in these needs.

x*For industries the organic waste load is expressed as population equivalent as measured by
fl.O.D.

Is abbreviation for Population Equivalent Undetermined.
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MISSISSIPPI RIVER AND TRIBUTARIES SUB -BASIN
(Rock River to Illinois River)

This sub-basin is comprised of portions of

Iowa, Missouri, Minnesota, and Illinois. The
sub-basin is 464 miles long on a northwest-
southeast axis and 153 miles wide. The drain
age extends over an area of 40, 748 square
miles with 66 percent in Iowa, 19 percent in
Missouri, nine percent in Illinois, and six
percent in Minnesota.
Theie are five important streams within

this sub-basin, all discharging directly to
the Mississippi, including the Iowa-Cedar,
Skunk. Des Moines, North Fabius, and Salt.

Flooding is a problem on the Des Moines,
Skunk, and Iowa-Cedar Rivers, and flows in
these streams vai y over a wide range.

The major part of this sub-basin is a

typical glaciated country, with rounded,
gently rolling hills interspersed with many
lakes and marshes. However, a smaller-
portion consists of a comparatively flat,

moderately elevated plain. The soil is a
glacial drift and is generally considered
excellent for agriculture.

The average annual precipitation in the sub-
basin varies from 30 inches in the northwest
to 36 inches in the southeast near the Missis-
sippi River. About 75 percent of the precipi-
tation occurs from April through September.
The growing season varies from 150 days at
the Iowa-Minnesota State line to 180 days at
the mouth of the Salt River. Average January
temperatures at these localities vary from
14F. to 30F., while average July temper-
atures at the same points range from 72F.
to 78F.

The 1950 population for the sub-basin was
2, OJ8, 400, with the population concentration
varying from 330 persons per square mile in
Polk County, Iowa, to as low as 17 persons
per square mile in the northeastern part of
Missouri. Important cities in the sub-basin
are Des Moines, Cedar Rapids, and Waterloo,
and some of the smaller industrial centers
are Muscatme, Otturnwa, Keokuk, Quincy,
Burlington, Austin, and Albert Lea.
The economic background of the sub-basin

is predominantly agricultural, with 90 per-
cent of the total area being farmland. Most
of these farms he m the heart of the corn
belt, and the corn production has led to an

appreciable amount of .stock raising. A large
portion of the industry of this area is con-
cerned with the processing of farm products
and the manufacture of farm implements.
Mining, mineral products, and the manu-
facture of machinery and other consumer goods
are also economically significant in the area.
Two hundred and seventy-six sewered

municipalities serving about 1,000,000 people
are located in this sub-basin. Of this number,
178 municipalities provide secondary treat-
ment serving over 745, 000 people and 30

municipalities provide primary treatment
serving about 100, 000. Of the 68 municipal-
ities which do not provide treatment, 25 have
populations less than 500, 22 have populations
between 500 and 1, 000, 14 have populations
between 1, 000 and 2, 500 and seven have popu-
lations over 2, 500.

Industrial wastes are discharged to the
streams through separate outlets by 76 indus-
tries, 27 of which have provided treatment
for their wastes.
No information on industrial sources of

pollution was reported by the State of Missouri
so the above mentioned figures, as they per-
tain to industry, are incomplete. At the time
this report was prepared, the water pollution
control agency in Missouri was in the process
of surveying its industrial sources of pollu-
tion. When the results of this survey are
published, a revision of these figures prob-
ably will be necessary.
Table E

fi

is an analysis of the adequacy of
existing treatment facilities. This table
indicates that 115 of the municipal and ten of
the industrial waste treatment plants have
unsatisfactory capacity and that the operation
should be improved at 55 municipal and eight
industrial waste treatment plants.
The requirements for municipal and indus-

trial waste treatment plants are shown in
table G6. This shows that 45 new municipal
plants are needed and that 63 existing plants
need enlargement or additions. Fifty-one
plants are reported to need replacement. It
is also noted that 29 new industrial waste
treatment plants are needed, while two are
in need of enlargement or additions. Eight
existing industrial waste treatment plants,
it is reported, need to be replaced.
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An analysis of the municipal waste treat-
ment requirements by population groups
shows the following distribution;

"Water is put to nearly all legitimate uses
in this sub-basin, but the outstanding use is

stockwatering, Other important uses are
recreational activities, primarily fishing,
but including some boating and swimming.
Navigation is important on the Mississippi
River. Most municipalities within the sub-
basin 3btain their water supply from ground
water, but these sources often have im-
paired quality because of hardness.

The pollution problem in this sub-basin
consists of a senes of localized highly
polluted areas where a stream receives

gross pollution in one locality and grad-
ually recovers only to be polluted again. For
example, the Cedar River in Iowa and several
of its tributaries, such as Blackhawk Creek
and Wapsi Creek, are receiving untreated or

poorly treated wastes from a number of

municipalities, food products processing in-

dustries, and machinery manufacturers.
This pollution renders the stream unfit for

stockwntering and fishing in the concerned
areas. Serious pollution of the Iowa River at

Tarn a, due primarily to industrial wastes
lias caused several instances of fish loss in

the river .

Packing house wastes having a population
equivalent of about 350, 000 plus untreated

municipal wastes from a population of 35,000
are being discharged into the Des Moines
River al Ottumwa, Iowa. This pollution
makes the river unfit for stockwatering and

all recreational purposes. The Raccoon River

in Iowa and one of its tributaries, Butterick

Creek, are being polluted in certain local-

ities by municipalities and industries asso-

ciated with agriculture. Stockwatering and

fishing are harmed by pollution in this

stream.
In Missouri portions of the Salt River anu

its tributaries are receiving localized pollu-
tion from a group of small municipalities
and as a result stockwatering and recreation
are affected by this pollution.
These examples are only some of the

more important pollution problems that are

causing nuisance conditions. There are

many more cases where pollution has i en-
dered the streams unfit for their legitimate
water uses.

Although there is an appreciable amount
of pollution within the sub-basin, the situa-
tion is improving as shown by the fact that

16 municipal and eight industrial waste
treatment plants were constructed during
the period 1946 to 1949, inclusive. This
rate of construction will probably continue
as shown by the fact that six municipal and
one industrial plant were under construction
on July 1, 1950, and seven municipal treat-

ment works are awaiting financing. Twenty-
eight municipal and one industrial treatment

facility are in the approved plan stage, while

planning has been initiated on 17 municipal
and eight industrial treatment works. One
municipality is under orders to abate

pollution.
The summarized data on sources of pollu-

tion, treatment facilities, needs, etc,, are

presented in the tables which follow. Atten-
tion is invited to the fact that in many
cases the number of persons served by a

particular sewer system could not be readily
determined. The information included in

the "population served" column of tables

A, C, G, and I, therefore, is the best esti-

mate possible. Often the 1940 population
was used as an approximation, even though
it is realized that probably in no case are

all persons connected to the municipal sewer

system. In the case of industry (Tables B
and I), the population equivalent of the

waste was used when known.
The tables contained in this report have

been developed from basic data drawn from
the files of the various cooperating State

water pollution control agencies and rep-
resent material readily available. Since some

of the information is preliminary in nature and

time has not permitted field checking by these

cooperating agencies, it does not necessarily

represent their final judgment on treatment

requirements. Accordingly, no conclusions

may be drawn from the relative lengths of

table I, since further field investigations will

undoubtedly produce additional information

which willnecessitate altering these tables.
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At,. Souruea of pollution, municipal Table B 6 . Sources of pollution, industrial

^Includes incorporated or unincorporated mu-

nicipalities; other legal bodies as sanitary
districts, counties, towns; significant insti-

tutions, resorts, recreational centers, or
other population centers, and industries dis-

charging sanitary sewage wastes directly to
watercourse .

^-Includes industrial wastes discharged into

municipal sewerage systems.

* Industries having separate outlets and dis-

charging wastes directly to watercourse.
**Includes 3 plants alao producing inorganic

wastes.
***Total adjusted to correct for duplication

noted in footnote marked thus,**.

Table C 6 . Existing treatment facilities,
municipal

^Includes incorporated or unincorporated mu-

nicipalities; other legal bodies as sanitary
districts, counties, towns; significant insti-
tutions, resorts, recreational centers, or
other population centers, and industries dis-
charging sanitary sewage wastes directly to
watercourse ,

"Industries having separate outlets and discharging wastes directly to watercourse.
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Table E 6 . Adequacy of existing treatment facilities

Table Fg. Progress in pollution abatement

Table G.S. Requirements for municipal and

Indus trial waste treatment plants*

20ne municipality with two plants which are
to be replaced by one plant.

3Includes six municipal minor sources of pol-
lution not included in table Ee for which ex-

isting disposal methods are considered satis-

factory for present stream conditions.

^Includes 17 municipalities and six indus-

tries which are known not to provide treatment

but the stream requirements are undetermined.

Table Hg. Status of treatment works project
to abate pollution, July 1, 1950

*The needs set forth in this table are based

on presently available information. However,
future studies and evaluations may result in

some changes in these needs.
1Includea one municipality with three plants,

Two plants (capacity undetermined) are to be

connected, to the third which is to be enlarged,
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Table I 6 . Project list municipalities and industries requiring improvements for abatement of

pollution*; July 1, 1950

See footnotes at end of table.



Table Ig. Project list - municipalities und industries requiring improvements for abatement of

pollution*, July 1, 1950 Continued

Name Population
served**

Project
requirements

Remarks

IOWA Continued

Oilman:
Oilman Cannery PEU*** New plant

Gllmore Ci ty 700 Enlargement
Cowrie . '. 800 New plant

Creamery 3,000 New .plant

Grinnell 5,000 Enlargement

Grundy Center 1,350 Replacement

Canning Factory 8,000 Replacement

Hampton 3,500 Enlargement

Hudson 300 Replacement
Hudson Creamery 2,700 New plant

Indianola:

(North Plant) 1,800 Replacement

(South Plant) 800 Replacement

Jewell 500 Replacement

Kanawaha 500 Enlargement

Creamery 300 New plant

Keotoik 15,000 New plant

Keosaugua 500 New plant

Klemme:

Co-op Creamery PEU*** New plant

Lake Ciby:
(North PLanb) 1,200 Replacement

Rendering Plant 200 Replacement

Lake Mills:
Cool Springs Cannery 8,000 New plant

Laurens 60 Replacement

Lehigh. '. '.

4 New Plant

Lohrville 650 Replacement

Lytton:
Creamery *EU*** New plant

Madrid 1,700 Enlargement

Hanson 1A Enlargement

Marengo 1,800 New plant

Muaon City 25,600 Enlargement

Rendering PI ant FEU*** New plant

Medlapolia ^00 New Plant
+

Montesuma 1,000 Enlargement

Morning Sun;

Rendering Plant PEU*** New plant

Mbulion...: Enlargement

Mb. Pleasant 3,000 Enlargement

ML. Pleasant State Hospital... 1,750 Enlargement

Mt. Vernon 1,300 Enlargement

Muocatine 18,000 New plant

Nevada 3' 000 Enlargement

Hewell 730 Enlargement

Seamry . .
300 New plant

New Sharon *00 Replacement

orthwest) 1A50 Enlargement

2,800 Enlargement

"SSS::::::::::::::::::::

'

See footnotes at end of table.
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Planning initiated

Construction authorized
Plans approved

Planning initiated

Awaiting financing
Awaiting financing

Plans approved

Planning initiated

Plans approved

Plans approved

Awaiting financing

Planning initiated



Table I 6 . Project list - municipalities and industries requiring improvement/3 for abatement of
pollution*, July 1, 1950 Continued

See footnotes at end of table.
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Table I 6 . Project, list municipalities and industries requiring improvements for abatement of
pollution*, July 1, 1950 Continued

needs set forth in this table are based on presently available information. However, future
studies and evaluations may result in some changes in these needa.
**For industries the organic waste load Is expressed as population equivalent as measured by

B.O.D,
K**PEU is abbreviation for Population Equivalent Undetermined.
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ILLINOIS RIVER AND TRIBUTARIES SUB- BASIN

The Illinois River and its tributaries dram
a lai ge irregularly shaped ai ea that lies

between Lake Michigan and St. Louis. The
total area of the sub-basin is 26,797 square
miles with 85 percent in Illinois, 12 percent
in Indiana, and three percent in Wisconsin.
The principal tiibutaries to the Illinois

River, which joins the Mississippi River at

Grafton, 111
,
are the Des Flames, Kankakee,

Fox, Vermilion, Mackinaw, Sangamon, and

Spoon Rivers, Numerous smallei riveis and
creeks are also tributary to the Illinois along
its 273-mile length
An outstanding feature of this sub-basin is

the low gradient of the Illinois River which
falls 75 feet throughout its entire length. All

of the principal stream valleys are flat-

bottomed and average from 130 feet to 250
feet below the general prairie plains level.

All of the sub-basin has been glaciated, and
the terrain is characterized by a series of

glacial moraines and intervening plains. The
southwest corner is a relatively flat plain
with deeply incised valleys. The soils inmost
of the area are excellent for agriculture and
are classified as glacial till, but much of the

Kankakee Basin and an extensive area at the

junction of the Illinois and Sangamon Rivers
has sandy soils whose productiveness is

limited. Soil erosion is a problem in 60 per-
cent of the sub-basin.
The average annual precipitation varies

from 32 inches in the north to 38 inches in

the southern part of the sub-basin, with 60

percent of the moisture falling during the

growing season which is from 160 days to

190 days long. Average January temperatures
range from 20 F, to 30F. , and average
July temperatures are 72 F. to 78 F.

While much of the sub-basin is devoted to

farming and consequently has a rural type
population, there are numerous heavily

populated cities such as Peoria, Pekin,

Springfield, Aurora, Kankakee, Bloormngton,
Decatur, Lincoln, Ottawa, La Salle, and Peru.
The population concentration varies from
250 persons per square mile in Peoria County
to as low as 30 persons per square mile in

the rural areas of the southern part of the

sub-basin. The total population foi the sub-

basin for 1950 is estimated at 1, 980, 000.

Navigation has been an important factor in

the economic development of this region. The

Illinois Rivei has become a link in the Great

Lakes -Gulf of Mexico waterway. This was

made possible by a nine -foot channel which

was a result of the construction ol a set ics

of dams, locks, and levees. In 1949, approxi-

mately 13,000,000 tons were transported on

the Illinois River. This water ti anspoi tation

has aided in the development of such mmeial
resources as coal, sand, limestone, petroleum,
and sulphur.

Agriculture, an important industry of the

sub-basin, furnishes the raw materials for a

number of industries, such as meat packing,
distilleries, and corn starch manufacturing.
Two hundred and fifteen sewered muni-

cipalities serving 932, 000 people are located

in this sub-basin. Of this number, 86 muni-

cipalities provide secondary treatment serving
647, 000 people and 31 municipalities provide
primary treatment serving 105, 000 people.
Of the 98 municipalities with a population of

180, 200 which do not provide treatment, 34

have populations less than 500, 24 have popu-
lations between 500 and 1, 000, 24 have popu-
lations between 1,000, and 2,500 and 16 have

populations over 2, 500,
Industrial wastes are discharged to the

streams through separate outlets by 37 in-

dustries, 24 of which have provided tieatment
for their wastes.

Table E^ is an analysis of the adequacy oi

existing treatment facilities. This table in-

dicates that 29 of the municipal and two of

the industrial waste treatment plants have
unsatisfactory capacity and that the operation
should be improved at 17 municipal and one
industrial waste treatment plants.

The requirements for municipal and indus-
trial waste treatment plants are shown in

table G7 . This shows that 6,9 new municipal
plants are needed and that 20 existing plants
need enlargement or additions. Nine plants
are reported to need replacement. It is also
noted that two new industrial waste treatment
plants are needed and two are in need of

enlargement or additions.
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An analysis of the municipal waste treatment
requirements by population groups shows the

following distribution:

According to table F? there were no waste
treatment facilities constructed in this sub-
basin during 1946 and 1947, but in 1948 and
1949 twelve municipal plants were completed.
Construction progress has been slow in view
of the large number of new waste treatment

plants needed in this sub-basin. Table H?
indicates that seven municipal and one indus-
trial waste treatment works were under con-
struction on July 1, 1950, and five municipal
works were awaiting financing. Final plans
for 17 municipal treatment plants have been

approved, while plans for ten municipal and
one industrial treatment works are under

preparation. Six municipalities are under
order to abate pollution.

Table I7 is a listing of projects which are

Mhown to be needed. This should not be con-
sidered a complete list, since it is reasonable

to expect that investigative and survey work
in this sub-basin will reveal additional sources
of pollution that will require corrective action.

A constantly receding water table in the

northern and central part of the sub-basin
has made it necessary to consider the develop-
ment of surface water for both municipal
and industrial water supply. Stockwatering is

probably the most common use, followed by

fishing and other recreational activities.

Navigation is important along the Illinois

River itself.

The Kankakee River which is a relatively
clean stream receives pollution from several

small cities, such as West Kankakee and

Bradley, 111. ,
which discharge raw sewage

to the watercourse from a total 1940 popu-
lation of about 7,600. These discharges
together with certain minor industrial wastes
cause some localized damage to the stream
during periods of low flow.
The Illinois River sub-basin is highly

industrialized and this factor must be con-
sidered in all pollutional abatement activities
The significance of industrial wastes in the

basin is illustrated by an examination of two
of the most important industrial areas in this
sub-basin.

Peoria, a municipality with a population of

111, 342, is in an area having wastes with a

total population equivalent potential of

2, 690, 972. This has been reduced to 495, 000,
however, prior to discharge to the river

through the cooperation of industry and the

operation of an efficient secondary treatment
plant by the Peoria Sanitary District.

Pekin, a municipality of 19,407, a fewmiles
downstream is also highly industrialized. The
.total population equivalent potential of the
wastes in this area is 1, 127, 407, which is

reduced to 183, 500 prior to discharge through
the operation of industrial and municipal
treatment facilities.

The summarized data on sources of pollution,
treatment facilities, needs, etc., are presented
in the tables which follow. Attention is invited
to the fact that in many cases the number of

persons served by a particular sewer system
could not be readily determined. The in-

formation included in the "population served"
column of tables A, C, G, and I, therefore, is

the best estimate possible. Often the 1940

population was used as an approximation, even
though it is realized that probably in no case
are all persons connected to the municipal
sewer system. In the case of industry (Tables
B and I), the population equivalent of the
waste was used when known.

The tables contained in this report have
been developed from basic data drawn from
the files of the various cooperating State
water pollution control agencies and represent
material readily available. Since some of the

information is preliminary in nature and time
has not permitted field checking by these

cooperating agencies, it does not necessarily

represent their final judgment on treatment

requirements. Accordingly, no conclusions

may be drawn from the relative lengths of

table I, since further field investigations will

undoubtedly produce additional information

which will necessitate altering these tables.
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Table Sources of pollution; municipal Table B?. Sources of pollution, industrial

^-Includes incorporated or unincorporated mu-

nicipalities; other legal bodies as sanitary
districts, counties, towns; significant insti-

tutions, resorts, recreational centers, or
other population centers, and industries dis-

charging sanitary sewage wastes directly to
watercourse.

**Includes industrial wastes discharged into

municipal sewerage systems.

^Industries having separate outlets and dis-
charging wastes directly to watercourse .

^Includes one plant producing inorganic
was tea .

***Total adjusted to correct for duplication
noted in footnote marked thus,*-*.

Table C 7 . Existing treatment facilities,
municipal

^Includes incorporated or unincorporated mu-
nicipalities; other legal bodies as sanitary
districts, counties, towns; significant insti-
tutions, resorts, recreational centers, or
other population centers, and industries dis-
charging sanitary sewage wastes directly to
watercourse.

Table D 7 . Existing treatment facilities, industrial*

Industries having separate outlets and discharging wastes directly to watercourse .
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Table E 7 . Adequacy of existing treatment facilities

Table F7- Progress in pollution abatement

Table Gy. Requirements ^or municipal and

industrial waste treatment plants*

"Includes 18 municipal and tvo industrial

minor sources of pollution not included in

table E? for which existing disposal methods

are considered satisfactory for present stream

conditions .

2Includes 11 municipalities and three in-

dustries which are known not to provide treat-

ment j but stream requirements are undetermined.

Table H7 . Status of treatment works project
to abate pollution, July 1, 1950

*The needs set forbh in this table are based

on presently available information. However, ,

future studies and evaluations may result in

some changes in Lhese needs.



Table I 7 . Project list - municipalities and industries requiring improvements for abatement of

pollution*, July 1, 1950



Table I 7 . Project list municipalities and industries requiring improvements for abatement of

pollution*, July 1, 1950 Continued

-The needs set forth in this table are based on presently available information. However, future

BUidles and evaluations may result in some changes in these needs.

x*For industries the organic waste load is expressed as population equivalent as measured by

B.O.D.
-X*PEU is abbreviation for Population Equivalent Undetermined.
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CHICAGO AREA-ILLINOIS RIVER DRAINAGE SUB-BASIN

The area of this sub-basin is comparatively
small, having only 2, 024 square miles--!, 786

square miles in Illinois, 133 square miles in

Wisconsin, and 105 squaie miles in Indiana.

The north-south length uf the region is 92

miles, and the east-west width is 44 miles

The Sanitary District of Chicago, which in-

cludes the City of Chicago and 71 adjacent
communities as well as a large number of

industries, comprises 23 percent of the total

area.
The principal rivers in the sub-basin are

the Chicago, Des Plaines, Grand Calumet,
and Little Calumet The Chicago River, which

at one time discharged to Lake Michigan, is

now connected to the Des Plaines River by the

Chicago Sanitary and Ship Canal which joins

the Des Plaines at Lockport. While the

Calumet River opens to Lake Michigan, its

drainage is generally away from the lake into

the Calumet-Sag Channel except for periods
of heavy local rainfall which sometimes
causes this stream to reverse its direction

ot flow and to discharge into Lake Michigan,
Much of this sub-basin originally, drained
into the lake, but by means of drainage
channels, locks, darns, and controlling
works, this drainage has been brought into

the Illinois -Mississippi system. Pollution of

Lake Michigan is discussed in the "Summary
Report on Water Pollution Western Great
Lakes Drainage Basin"

The topography of the sub-basin is gently
rolling to flat. The soils of the area are
classified as a glacial drift, but because of

the high concentration of population and in-

dustry, very little farming is practiced in

this sub-basin Flooding has been a problem
on the Little Calumet River and its tribu-
taries. This flooding presents a public
health problem because of the polluted con-
dition of the river.
The average annual precipitation is about

3Z inches with approximately 60 percent
falling during the summer months. The
average January temperature is 22F .

,

while the average July temperature is 72F.
The close proximity of Lake Michigan has a

moderating effect on the weather, tending

to tempei the severe cold waves^and cool

the summers.
This sub-basin has a very high population

concentration as it includes Chicago, which

is the second largest city in the United

States. The estimated 1950 population was

about 4,900, 000 foi the sub-basin. The

Sanitary District of Chicago waste treatment

facilities serve about 4, 255, 000 people. The

population concentration within the Sanitary
District is about 9, 170 persons per square
mile,

Tables A a and Ba show that there are 130

seweied municipalities serving about

4, 361, 000 people and 15 industries with

separate outlets in the sub-basin. The total

number of municipalities include 71 munici-

palities that are served by the Sanitary Dis-

trict of Chicago. In addition to the industrial

figure shown, there are an estimated 10,240
industries in the Sanitary District. The
wastes of these industries have a population

equivalent of appi oximalely 3, 450, 000 and
for the most part, are being treated by the

facilities of the Sanitary District, but wastes
with a population equivalent of about 450, 000
are finding their way to the streams un-
treated. Steps were taken to eliminate most
of this by the end of 1^50. The organic pollu-
tion load to the watercourse has been deter-
mined for 98 percent of the municipal sources
and 60 percent of the industrial sources.

Inspection of the table discloses the fact
that 110 municipalities with a total population
of over 4, 280, 000 are served by 70 treatment
plants, but 32 of these plants have inadequate
capacity, and 22 are discharging poor efflu-
ents due to improper operation,

Of the 20 municipalities discharging un-
treated wastes to the stream with a popula-
tion of 79, 364, 10 have populations less than
500, two have populations between 500 and
1, 000, two have populations between 1, 000
and 2, 500, and six have populations over
2,500.

Eighteen new municipal treatment plants
are required and 19 treatment works are in
need of enlargement or additions, while 13

plants are obsolete and should be replaced.



An analysis of the municipal waste treat-
ment requirements by population groups
shows the following distribution:

Of the 15 reported industrial sources, 14
have provided some kind of treatment, but
12 of these plants have unsatisfactory capac-
ity and four plants are reported to be im-
properly operated. One new industrial waste
treatment plant is required, but eight plants
are in need of enlargement or additions and
four are obsolete and should be replaced,

No new treatment facilities were con-
structed in this sub-basin from 1946 through
1948, but in 1949 one municipal plant was
built, and Battery C of the West-Southwest
Plant of the Sanitary District of Chicago was
completed. There were four municipal
treatment plants under construction on July
t, 1950. While construction'on ten munici-
pal treatment works was awaiting financing,
three municipal and one industrial treat-
ment work were in the "approved plan"
stage, and plans for six municipal plants
were being prepared. Five municipalities
were under order to abate pollution.

The Illinois waterway has been an impor-
tant reason for the growth of industry in the

Chicago area. Nearly 2, ,900, 000 tons of

freight were moved through Calumet-Sag
Channel alone in 1949. There is a large
amount of water used in the Chicago area for

industrial water supply, especially for cool-

ing water. The City of Chicago, which ob-
tains its municipal water supply from Lake
Michigan, delivers water to 3, 600, 000
consumers in Chicago as well as to 490, 000
consumers located in 49 suburban com-
munities which are also served by the

Chicago system. Nearly all of the remaining
communities in this sub-basin obtain their

municipal water supplies from wells,

Siockwatering is of some importance because
of the dairying that is carried on in the upper

reaches of the Du Page and Des Flames
Rivers.

Although there is some dairying in the

region, agriculture is relatively unimpor-
tant because the area is so highly indus-
trialized. In 1940, there \veie about 10,000
manufacturing establishments in the Chicago
metropolitan area employing a total of nearly
500, 000 persons. The value added to products
by manufacture in the area in 1939 was nearly
$2,000,000,000. Some of the more impor-
tant industries are; iron and steel production,
and related industries; food and kindred prod-
ucts, meat packing the most outstanding;
transportation, including land, water, and
air; machinery and industrial apparatus
manufacturing; textile manufacturing; petro-
leum refining; non-ferrous metal works;
paper products; paints and varnishes,
motor vehicles and parts; electronics; and
chemical products.
The Du Page River, a tributary to the Des

Plaines River, is receiving localized pollu-
tion in certain areas. Juliet, discharging
wastes with a population equivalent of 87, 000
to the Des Plaines River, is also actively
planning treatment facilities.

The Chicago Sanitary District discharges
effluent from its four major sewage treat-
ment plants into the North Branch of the

Chicago River, Chicago Sanitary and Ship
Canal, and Calumet-Sag Channel.

The summarized data on sources of pollu-
tion, treatment facilities, needs, etc., are

presented in the tables which follow. Atten-
tion is ihvited to the fact that in many cases
the number of persons served by a particular
sewer system could not be readily deter-
mined. The information included -m the

"population served" column of tables A, C,
G, and I, therefore, is the best estimate

possible. i

Often the 1940 population was used
as a approximation, even though it is real-
ized that probably in no case are all persons
connected to the municipal sewer system. In
the case of industry (Tables B and

I),
the

population equivalent of the waste was used
when known,
The tables contained in this report have

been developed from basic data drawn from
the files of the various cooperating State
water pollution control agencies and repre-
sent material readily available. Since some
of the information is preliminary in nature
and time has not permitted field checking by
these cooperating agencies, it does not nec-

essarily represent their final judgment on
treatment requirements. Accordingly, no
conclusions may be drawn from the relative

lengths of table I, ,since further field inves-

tigations will undoubtedly produce additional

information which will necessitate altering
these tables.



Table Ag . Sources of pollution, municipal Table Bg. Sources of pollution, industrial

^Includes incorporated or unincorporated mu-

nicipalities; other legal bodies as sanitary
districts, counties, towns; significant insti-

tutions, resorts, recreational centers, or
other population centers, and industries dis-

charging sanitary sewage wastes directly to
watercourse .

-**Includes industrial wastes discharged into

municipal sewerage systems.

^Industries having separate outlets and dis-

charging wastes directly to watercourse.

Table Cg. Existing treatment facilities,
raunic ipal

^Includes incorporated or unincorporated mu-

nicipalities; other legal bodies as sanitary
districts, counties, towna; significant insti-
tutions, resorts, recreational centers, or
other population centers, and industries dis-
charging sanitary sevage wastes directly to
watercourse.

Table D8 . Existing treatment facilities, industrial*

*Industries having separate outlets and discharging wastes directly to watercourse.
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Table F 8 . Progress in pollution abatement

^Includes BaUery G of West-Soubhvest plant of Sanitary District of Chicago. This plant serves a
population of 2,165,455 (PE-5,845,000) .

**In 1949 a population equivalent of 450,000 was still being discharged to the watercourse in the
Sanitary District. Steps are being taken to eliminate most of this by the end of 1950.

Table Ga Requirements for municipal and
industrial waste treatment plants*

future studies and evaluations may result in
some changes in these needs.

*#Includes two municipal minor sources of

pollution not included in table Eg for which

existing disposal methods are considered sat-

isfactory for present stream conditions.

Table Hg. Status of treatment works project
to abate pollution, July 1, 1950

*The needs set forth in this table are based
on presently available information. However,
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Table Ijj. Project list - municipalities and industries requiring improvements for abatement of

pollution*, July 1, 1950



Table J y . Project J lut, - lioQ and Industries requiring improvements for abatement of

pollution*, 3\\ly L, WQ Continued

xThe nooda not forth Jn this Lablc arc based on presently available information. However, future

studies and ovaluat,lonn may rcfjult, In aomf! changes in these needs.

w^Fur induoU'lc-a Uio orcmiJc waste load io exprearaed as population equivalent as measured by
B.O.D.

iu abbrovLatlon for Population Equivalent Undetermined.
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METROPOLITAN ST. LOUIS-MERAMEC RIVER SUB-BASIN

The Meramec River Basin and metropolitan
c

UIS f rm this sub-basm. The total area
is

5,^37 square miles with 4, 104 square milesm Missouri and I, 833 square miles in Illinois.
The maximum width of the sub-basin is about
70 miles and the length is about 160 miles.
The principal tributary to the Mississippi in

this sub-basin is the Ueramec River. Its
headwaters rise in the Ozark plateau at an
elevation of from I, 250 to 1 , 700 feet above
sea level, and the stream enters the Missis-
sippi about ZQ miles below St. Louis at an
elevation of 400 feet. Major tributaries to the
Meramec are the Bourbeuse and Big Rivers,
and Huzaah and Curtois Creeks. The Wood
River, Piasa Creek, and Cahokia Creek enter
the Mississippi from the Illinois side. Manysmall rivers and creeks enter the Mississippifrom both the east and west sides.

The terrain is generally classified as
rugged to rolling plains. Steep bluffs have
been fjrrned by the rivers and creeks as they
cut deep troughs through the surface, espe-
cially along the Meramec River and the
Mississippi River in the southern part of the
sub-basin. In the northern part, the Missis-
sippi flood plain in Illinois expands to a width
of about ten miles to form what is called the
"American Bottoms. "

The Ozark soils are generally thin, rocky,
and poor. The flood plains have some good
soils, but commonly they are too sandy or
gravelly. The loessial soils of the uplands and
the alluvial soils in the American Bottoms are
excellent and are the basis of intensive truck
and dairy farming. A large part of the
Meramec basin has a cover of hardwood
forests.

The average annual precipitation for the
sub-basin is about 39 inches with over 50 per-
cent of the moisture falling in the growing
season. The area enjoys a relatively long
growing season that extends from 190 days to
200 days. The average January temperature
is about 31F. , while the July average is

78F. Winters are comparatively mild; and
since a large portion of the sub-basin is in
the Oaarh plateau region, the summer heat is

not so intense .

Although the population concentration for
the sparsely settled rural regions in the
southern part of the sub-basin runs as low as
16 persons per square mile, the concentration
is almost 1, 000 persons per square mile in
the metropolitan St. Louis area. The esti-
mated 1950 total population for the sub-basin
was about 1, 450, 000.

St. Louis is one of the major transporta-
tion centers of the United States, sinee it is

the focus of numerous highways, railways,
airways, and waterways. Most of the taaiite

produced in this country is mined in the

vicinity of Old Mines and Potosi, and 41 per-
cent of the domestic lead output is mined in

the Bonne Terre vicinity. Other important
mining in this area includes coal, fii~e clays,
shale, granite and some iron. Extensive
sand and gravel deposits in the Merarnec
River yield thousands of tons of these
building materials each year.

Although agriculture is relatively minor m
this area, there is some truck farming and
dairy farming in the American Bottoms. In
St. Louis and East St. Louis, there are a
number of consumer goods manufacturers,
some automobile assembling plants, ancl
some iron and steel works. The Meramec
basin has economically important recrea-
tional facilities including hunting lodges,
fishing clubs, resorts, and hotels.

Municipal and industrial wastes are dis-
charged into the Mississippi River Irom both
sides in the St. Louis area, and in addition
much of the city's garbage is ground and
emptied into the stream throvgh city sewers.

Seventy-eight sewered mur .cipalitie s

serving 1, ZOO, 000 people ar * located in this
sub-basin. Of this number, ?7 municipalities
with population of 1, 13a, 106, provides second-
ary treatment serving 57, 000 people and 13
municipalities provide primary treatment
serving 13, 000. Of the 38 municipalities
which do not provide treatment, six have
populations less than 500, six have popula-
tions between 500 and 1, 000, nine have
populations between 1,000 and 2, 50O and 17
have populations over 2,500,

Industrial wastes art: discharged to the
streams through separate outlets by ten in-
dustries, four of which have provided treat-
ment for their wastes.
No information on industrial sources of

pollution was reported by the State o
Missouri; consequently the data given afoovy
on industrial sources of pollution apply to
Illinois industries Only, At the time this
report was being prepared the water pollution
control agency in Missouri was engaged in

surveying its industrial sources of pollution.
vVhen the results of this survey are published
a revision of this section of the report will
he necessary.
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Table Eg is an analysis of the adequacy of

existing treatment facilities. This table indi-

cates that 17 of the municipal waste treatment

plants have unsatisfactory capacity and that the

operation should be improved at tlnee munici-

pal waste treatment plants.
The requirements for municipal and indus-

trial waste treatment plants aie shown in

table Gg . This shows that eight new municipal
plants are required and that 11 existing plants
need enlargement or additions. Six plants are

reported to need replacement.
An analysis of the municipal waste treatment

requirements by population groups shows the

following distribution:

Two municipal treatment plants were con-
structed in 1949, and two more municipal
works were under construction on July 1,

1950, while final plans have been approved
for six municipal treatment plants. One
municipality has plans under preparation for
a waste treatment plant.

Nearly all legitimate water uses exist in

this area. That there is an extensive use of

surface water for public water supply is indi-

cated by the fact that 77 of a total of 103

municipal water supplies in the Meramec
basin are drawn from surface sources. In

addition, there is considerable use of surface
water for industrial water supply. Due to the

heavy population concentration in the St.

Louis area, all water available for recrea-
tional use is utilized to its present capacity.
It is estimated that over 1, 600, 000 person-
days are devoted to the recreational facil-

ities in the Meramec basin annually.
Nearly all of.the municipalities along the

Mississippi in the St. Louis area are dis-

charging raw sewage into the stream. The

municipal sewage load alone, from the cities

of St. Louis, East St. Louis, Alton, and
Granite City, is estimated to have a popula-
tion equivalent of about 1, 000, 000. The
tributaries to the Mississippi in this area are
also carrying a large pollution load. Accord-
ing to a report of the Technical Committee for

Fisheries of the Upper Mississippi River
Conservation Committee, fish taken by com-
mercial fishermen from the Mississippi
River between St. Louis and the mouth of the

Kaskaskia River at times have a gassy flavoi
which makes them almost worthless for the

maiket. In the area from Jefferson through
Cape Giiardeau Counties on the Missouri
side, the number of licensed commercial
fishermen decreased 42 percent from 1948
to 1949 and licensed tackle decreased in

proportion. The take in this area alone
decreased from 76, 133 pounds in 1947 to

38, 280 pounds in 1949. Recent surveys of the

damages to the fisheries on the Illinois side
of the river probably will show similar or
even greater losses.
A definite pollution problem has occurred

within the sub-basin as a result of the vari-
ous types of mine drainage, Numerous fish

kills have been called to the attention of and

investigated by the Missouri State Conserva-
tion Commission.
The information on industrial waste

disposal in this sub-basin is very incomplete.
A survey to assemble this very pertinent data
is planned for the very near future.

In December 1942, the Field Committee for

the Meramec Cooperative Investigation was
organized by five Federal agenciesthe
Departments of Agriculture, Interior, and

War, the Federal Power Commission, and
the Public Health Service, --under the

encouragement of the Water Committee of

the National Resources Planning Board. The
object of this investigation was to determine
whether cooperative development of plans
for water control and use by interested State

and Federal agencies was feasible and to

prepare a comprehensive plan for the

Meramec basin. A report by this Committee
was completed and approved in August 1949.

The following quotations were taken from

Appendix No. 5 of a report, entitled "A

Program for the Meramec River Basin, "

1949. Appendix No. 5 is entitled "A Public

Health Program for the Merarnec River

Basin, " 1949 and was prepared by the

Missouri Division of Health.

Major Objectives of a Public Health Program
for Basin

Page 21--"A11 municipalities using the

Meramec River or its tributaries for the

disposal of sewage wastes should provide

complete treatment. "

Page 21~-"Detailed studies should be

made of the sewage disposal facilities of

all cabins, camps, and bathing beaches

adjacent to the Meramec or its tributaries,

and the owners required to provide satis-

factory treatment of water-borne sewage
including chlorination of all wastes reaching
the stream.. "
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Recommendations

No. 6, page 27--"That a workable,

practical, and compiehensive State stream

pollution law be piomoted and a long range

program established on a State -wide basis

for adequately maintaining satisfactory
stream cleanliness and safety.

"

The summarized data on sources of pollu-

tion, treatment facilities, needs, etc., are

presented in the tables which follow. Atten-
tion is invited to the fact that in many cases

the number of persons served by a particular
sewer system could not be readily deter-
mined. The information included in the "popu-
lation served" column of tables A, C, G, and

I, therefore, is the best estimate possible.
Often the 1940 population was used as an

approximation, even though it is realized that

probably in no case are all persons connected
to the municipal sewer system. In the case

Table A9 . Sources of pollution, municipal

^Includes incorporated or unincorporated
municipalities; other legal bodies as sanitary
districts, counties, towns; significant insti-

tutions, resorts, recreational centers, or
other population centers, and industries dis-

charging sanitary sewage wastes directly to
watercourse .

-*#Includes industrial wastes discharged into

municipal sewerage systems.

of industry (Tables B and 1), the population

equivalent of the waste was used when known.
The tables contained in this i eport have been

developed from basic data drawn from the files

of the various cooperating State water pollu-
tion control agencies and represent material

readily available. Since some of the informa-
tion is preliminary in nature and time has not

permitted field checking by these cooperating
agencies, it does not necessarily represent
their final judgment on treatment requirements.
Accordingly, no conclusions may be drawn
from the relative lengths of table I, since
further field investigations will undoubtedly
produce additional information which will

necessitate altering these tables.

Table Bg. Sources of pollution, industrial

xindustries having separate outlets and dis-

charging wastes directly bo watercourse.

Table Cg. Existing 'treatment facilities,
municipal

*Includes incorporated or unincorporated
municipalities; other legal bodies as sanitary

districts, countries, towns; significant insti-

tutions., resorts, recreational centers., or
other population centers, and industries dis-

charging sanitary sewage wastes directly to

watercourse.



Table D9o Exist Lug treatment facilities, industrial*

KlndustrJLee having separate outlets and discharging wastes directly to watercourse.

Table Eg . Adequacy of existing treatment facilities

Table Ft Progress, in pollution abatement
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Table G9o Requirements for municipal and
industrial waste treatment plants*

"Includes one municipal .minor source of pol-
lution not included in table E 9 for which

existing diapoaal methods are considered satis-

factory for present & bream conditions.
2 Includes 29 municipalities and six indus-

tries which are known not to provide treatment,
but stream requirements are undetermined.

Table Hg. Status of treatment wor&s project to
abate pollution, July 1, 1950

*The needs set forth in this table are based
on presently available information. However,
future studies and evaluations may result in
some changes in these needs.

Table 19. Project list - municipalities requiring improvements for abatement of pollution*.
July 1 1950

*The needs set forth in this table are baaed on presently available information. However, future
studies and evaluations may result in some changes in these needs.
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MISSISSIPPI RIVER AND TRIBUTARIES SUB-BASIN
(Meramec River to Ohio River)

The 12, 615 square miles in this sub-basin
are distributed with about 46 percent in the

Kaskaskia River Valley, 19 percent in the Big
Muddy River Valley,' and 35 percent in the

remaining drainage area of the smaller
tributaries. The length of the sub-basin is

about 240 miles along a northeast-southwest
line and the width is about 75 miles on a

northwest-southeast line.

Most of the area lies in the State of Illinois

with the smaller portion being in the State of

Missouri. The highest land in the drainage
area has an elevation of approximately 1, 000
feet above sea level although most of the

area is much lower. The area includes the

western part of the southernmost portion of

the State of Illinois.

In addition to the Kaskaskia and Big Muddy,
the tributaries to the Mississippi include the

Cache and Whitewater Rivers. The Kaskaskia
is the largest of these, having a length of

about 300 miles while the Cache with a length
of about 70 miles, is the shortest.
The Mississippi River in this section is a

broad deep stream with steep bluffs bordering
a rather narrow flood plain valley. Levees
along the stream bank prevent encroachment
of flood waters upon this ilood plain. Some of

the sub-basin was covered during the glacier

period and was blanketed with a fine till. This
till has been supplemented by rich soils de-

posited by numerous floods which covered

portions of the sub-basin in the past. As a

result the ground is very fertile and produc-
tive.

The average annual precipitation in the

drainage area is about 43 inches, with about
50 percent falling in the warm season. The
growing season is about 200 days, being one
of the longest for the entire State of Illinois.

The average January temperature is 34F. ,

while the average July temperature is about

78F. The favorable growing climate has

brought enormous crop yields, especially
in the bottom lands.

The estimated 1950 population for the sub-

basin was nearly 750, 000. Population con-

centrations range from about 20 persons per

square mile m Bolhnger County, Missouri,
to over 2SQ persons per squaie mile in St.

Glair County, Illinois. Major cities in the

sub-basin are Belleville, Centralia, Cape
Girardeau, West Frankfort, and Mt. Vernon
The economy of the sub-basin is supported

mainly by the coal mining industry and by
agriculture. The legion contains one of the

leading coal mining areas in the country.
Other valuable mineral deposits include lime-
stone, oil, silica, sand, giavel, shale, and

clay. Sand for glass manufacturing is mined,
and stone is quarried in the St. Peter sand-
stone at the base of the Crystal City escarp-
ment. The area is well covered by railway
and highway transportation as well as the very
important Mississippi River waterway. The
legion is important agriculturally but manu-
facturing is of minor significance.
Seventy-one sewered municipalities serving

293, 000 people are located in this sub-basin.
Of this number, 50 municipalities provide
secondary treatment serving 2 17, 000 .people
and 12 municipalities provide primary treat-
ment serving 30, 700 people. Of the nine

municipalities with 4,500 population, which
do not provide treatment, one has a population
of less than 500, Two have populations be-
tween 1, 000 and 2,500, and six have popula-
tions over 2, 500.

Industrial wastes are discharged to the
streams through separate outlets by 29 indus-
tries, seven of which have provided treatment
for their wastes.

Table E 10 is an analysis of the adequacy of

existing treatment facilities. This table indi-
cates that 26 of the municipal waste treat-
ment plants have unsatisfactory capacity and
that the operation should be improved at 13

municipal and two industrial waste treatment
plants .

The requirements for municipal and indus-
trial waste treatment plants are shown in

table GIQ. This shows that six new municipal
plants are needed and that 18 existing plants
need enlargements or additions. Eight plants
are reported to need replacement, It is also
noted that nine new industrial waste treatment

plants are needed.
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An analysis of the municipal waste treat-

ment requirements by population groups shows
the following distribution;

No information on industrial sources of

pollution has been reported by the State of

Missouri. All data on industrial pollutional
sources mentioned in this sub-basin section
are concerned with Illinois industries. At
the time this report was being prepared the
water pollution control agency in Missouri
was engaged in surveying its industrial
sources of pollution. When the results of

this survey are published a revision of this

section of the report will be necessary.
In the Illinois part of the sub-basin seven

out of 29 industrial establishments have
treatment for their wastes. These treatment
plants all have adequate capacity, but two
plants are being improperly operated. Nine
new Illinois industrial waste treatment

plants are needed and requirements for two
industries are undetermined,

Three municipal treatment plants and one
industrial plant were constructed in 1949.

One municipal treatment plant was under

construction on July 1, 1950, and plans for

four municipal treatment works had been

approved. Two municipalities were under
order to abate pollution.
Coal mine wastes have damaged municipal

water supplies and stockwatering in portions
of the Big Muddy drainage system. Municipal
wastes have caused local* nuisance in several
short stretches of stream in the Kaskaskia
drainage basin. Soil erosion has caused high
turbidities in the Mississippi as well as in

the Big Muddy and other tributaries, and as

a result municipal water supplies and
recreational water uses are impaired.
The summarized data on sources of pollu-

tion, treatment facilities, needs, etc., are

presented in the tables which follow. Atten-
tion is invited to the fact that in many cases
the number of persons served by a particu-
lar sewer system could not be readily deter-
mined, The information included in the "popu-
lation served" column of tables A, C, G, and
I, therefore, is the best estimate possible.
Often the 1940 population was used as an
approximation, even though it is realized
that probably in no case are all persons
connected to the municipal sewer system.
In the case of industry (Tables B and 1),
the population equivalent of the waste was
used when known.
The tables contained in this report have

been developed from basic data drawn from
the files of the various cooperating State
water pollution control agencies and repre-
sent material readily available. Since some
of the information is preliminary in nature
and time has not permitted field checking
by these cooperating agencies, it does not
necessarily represent their final judgment
on treatment requirements. Accordingly,
no conclusions may be drawn from the
relative lengths of table I, since further
field investigations will undoubtedly produce
additional information which will neces-
sitate altering these tables.
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Table AIQ. Sources of pollution, municipal Table BIQ. Sources of pollution, industrial

^Includes incorporated or unincorporated mu-

nicipalities; other legal bodies as sanitary
listricbs, counties, towns; significant insti-

butionsj resorts, recreational centers, or

ither population centers, and industries dis-

iharging sanitary sewage wastes directly to
/atercourse.
**Includes industrial wastes discharged into

nunic^pal sewerage systems.

*Indus tries 'having separate outlets and dis-

charging wastes directly to watercourse.

Table do- Existing treatment facilities,
municipal

^Includes incorporated or unincorporated mu-

nicipalities; other legal bodies as sanitary
districts, counties, towns; significant insti-

tution's, resorts, recreational centers, or
other population centers, and industries dis-

charging sanitary sewage wastes directly to
watercourse .

Table Existing treatment facilities, industrial*

Hindus-tries having separate outlets and discharging wastes directly to watercourse.
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Table FIO- Progress in pollution abatement

Table GJ.Q. Requirements for municipal and
industrial waste treatment plants*

"Includes 12 industrial minor sources of pol-
lution not included in table EIO for which ex-

isting disposal methods are considered satis-

factory for present stream conditions.
2 Includes three municipalities which are

known not to provide treatment, bub stream re-
quirements are undetermined.

Table H10 . Status of treatment works project
to abate pollution, July 1, 1950

*The needs set forth in this table are based
on presently available information. However,
future studies and evaluations may result in
30jne changes in these needs.
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Table IIQ- Project list, - municipalities and industries requiring improvements for abatement of

pollution*, July 1, 1950

*The needs set forth in this table are based on presently available information. However, future

studies and evaluations may result in some changes in these needs.

**PEU is abbreviation for Population Equivalent Undetermined.
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