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FOREWORD

Under Section 455B.31, Code of Iowa, 1973, the Iowa Department of
Environmental Quality (DEQ) is charged with the responsibility
of protecting and maintaining surface and ground water quality
throughout the State. To assist the Department in this task, this
basin plan has been prepared to coordinate and direct the State's

water quality management decisions on a river basin scale.

The national goal, established in the Federal Water Pollution
Control Act Amendments of 1972, (the Act), provides for water
quality suitable for the protection and propagation of fish and
wildlife, as well as for recreational activities in all surface
waters by July 1, 1983. The Amendments define basin planning
(Section 303(e)) as a key element for the determination and
implementation of the necessary requirements to achieve national

water quality goals.

Six major river basins, as defined by the Department of
Environmental Quality, are partially located in the State of Iowa.
Basin boundary lines are drawn to separate hydrological drainage
areas as shown on Figure 1. Any minor deviation from this is
done only to be consistent with the boundaries of the six Iowa

Conservancy Districts, as established by Chapter 467D.2 of the
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Code of Iowa. This provides the most compatible use of data among

different State agencies.

The Southern Iowa Basin Plan is one of a series for the six major
river basins in Iowa. The planning docﬁments have been prepared

by or under the direction of the Water Quality Management Division
of DEQ. The planning information contained herein is part of a
continuing planning process. Changes will occur since this plan
describes a dynamic process. Basin plans will be reviewed at least
every five years with interim revisions as significant changes

occur.

This plan includes a determination of existing water quality,
applicable standards, and significant point and nonpoint sources
of pollution in the Southern Iowa Basin. The plan identifies and
sets forth measures to correct water quality problemé of the basin.
Authority for this basin plan is derived from Section 455B.32, of

the Code of Iowa.

This basin plan is specifically directed towards satisfying
requirements of Section 303(e) of the Federal Water Eollution
Control Act, as amended; Public Law 92-500, 86 Statute 816 (1972);
(33 United States Congress 1251 et sequens). The plan will serve

local and regional governments as well as State and Federal agencies.
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SCOPE

This basin plan addresses the Southern Iowa Basin in southern and
southwestern Iowa. The basin includes the Iowa portions of the
Nishnabotna, Tarkio, Nodaway, Platte, Grand, Chariton, Fabius,

 Wyaconda, and Fox Rivers. The Southern Iowa Basin and its tribu-
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tary rivers are shown on Figure 2.
The scope of this plan entails the study of tﬁe following items:
(1) Water Quality Management Programs, (2) Existing Development
Patterns and Basin Characteristics, (3) Existing Water Quality,
(4) Invéntoriés of all Point Sources of Wastewater Discharge,

(5) Assessment of Nonpoint Pollution SOurces, (6) Stream Segment

Analyses and Waste Load Allocations, and (7) Assessment of Needs

‘and Compliance Schedules.

The complete water quality management plan for the Southern Iowa
Basin is presented inlthis report. A more comprehensive descrip-
tion of the six Iowa River Basins and a detailed presentation of
the background data and methodologies used in the development of

the overall State basin management plan can be found in Supporting

Document for Iowa Water Quality Management Plan; Department of

 Environmental Quality, 1976.
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Study Detail - Southern Iowa Basin Plan

Chapter

I. Iowa's Water Quality Management Program

i 5

FEY

IV

A summary of the basin planning process is presented along
with brief descriptions of the water quality management

program and strategy of DEQ.

Existing Development Patterns

Information concerning population, economics and recreational

activities within the basin is presented.

Basin Characteristics

The physical characteristics of the basin, including
climatology, physiography, geology, hydrogeology and

hydrology, are discussed.

Water Quality

Available water quality data for the rivers of the basin are
evaluated to present the best possible picture of the recent
history of basin water quality. Existing water quality is

described and compared with the Iowa Water Quality Standards.

Point Source Discharge Inventory

Available records are reviewed to determine the location and
characteristics of point source wastewater discharges. This

information is tabulated and summarized.
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VI.

VII.

Waste Load Allocations and Ranking

Point source waste discharges to the basin are listed.
The types of wastes discharged to the basin and the waste
treatment processes employed are summarized. Waste load
allocations are listed. Segments are classified and

ranked. Dischargers are ranked.

Nonpoint Pollution Sources
The problems of nonpoint pollution sources are addressed.

Combined sewer overflows, urban runoff, and rural sources

- ~—of-pollution from animal feeding operations and general

VIII.

IX.

agricultural activities are discussed. Based upon infor-
mation extrapolated from other areas, the potential

pollution from typical sources is identified.

Needs and Compliance Schedules

The needs for improved wastewater treatment in the basin
are evaluated. Costs associated with these needs are

estimated.

Recommendations and Conclusions

Conclusions drawn from the plan are presented along with
recommendations that will aid in attaining the goal of

improved water quality in the basin.

Review and Revision

The procedures for review and revision of this plan are

described.
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CHAPTER I

IOWA'S WATER QUALITY MANAGEMENT PROGRAM

The main objective of water quality management is protection and
enhancement of water resources to ensure acceptable conditions
for designated uses. The establishment of a realistic management
program requires a comparison of existing water quality with the

desired water quality.

The Iowa Water Quality Standards, as adopted by the Iowa Water
Quality Commission, establish a baseline for desired water quality
and stream uses. The National Water Quality Criteria, as proposed
by the U.S. Environmental Protection Agency (EPA), provide

additional measures of desirable water quality.

WATER QUALITY STANDARDS

Iowa's Water Quality Standards and accompanying use classifications
were established by the Water Quality Commission. The Standards
were adopted by the State on February 12, 1974, and approved by
EPA on March 12, 1974. These water quality standards, therefore,
carry the weight of State and Federal law. When the established
limit or range of a constituent or characteristic is exceeded,

the water quality standards are violated and, according to law,

the water is polluted and its quality must be improved.




WATER USE CLASSIFICATIONS

DEQ has responsibility for establishing water use classifications
for the surface waters of the State. Assistance in this task has
been provided by the State Conservation Commission which has the
major responsibility for fish and wildlife protection. DEQ has
established and defined four use classifications for surface
waters and has placed all surface waters of the State into one or

more of these classifications. These classifications are:
Class A - Body Contact Recreation.

Class B - Wildlife, Non-body Contact Recreation and Aquatic

Life (with subclasses for cold and warm waters).
Class C - Potable Water Supply

General Use Classification.

All surface waters are designated for General Use. In addition,
many streams are also designated for one or more of the Class A,
Class B or Class C uses. Each of the use classifications implies

specific water quality standards.

SURFACE WATER QUALITY STANDARDS

Iowa water quality standards define the maximum levels and ranges
for certain constituents which may be present in the surface
waters of the State. Specific concentrations of various consti-
tuents which cannot be exceeded are assigned to each water use to

protect the water for that use.




The Act provides that the requirements of the water quality
standards be met at all times when the flow in the receiving stream
equals or exceeds the 7-day, 1l-in-10 year low flow (7Q10).
Exceptions may be made for intermittent or extremely low flow
streams. When intermittent streams are classified for aquatic

life protection, the Water Quality Commission may waive the 7Q10
requirement and establish a minimum flow in lieu thereof. Such a
waiver is granted by the Commission only when it has been determined
that the aquatic resources of the receiving waters are of no

significance at flows less than the established minimum.

The specific criteria which apply to A, B, C, or General Use

classifications are discussed in Chapter IV of the Supporting

Document for Iowa Water Quality Management Plans (1).

REVISION OF WATER QUALITY STANDARDS

The Act requires that the State shall, from time to time, and at
least once every three years, hold public hearings to review
water quality standards and, if appropriate, modify and adopt new

standards.

Some of the most likely changes in the standards will be revisions
to the use classifications. Since the National water gquality goal
is swimmable-fishable waters by 1983, most anticipated changes
will be to upgrade existing Class B waters to Class A usage.

There will also be cases of upgrading current General Use waters



to Classes A and B. Other revisions may include changes in-the
criteria of the current Water Quality Standards. Any revisions
in the standards will be subject to public hearings and approval

by EPA before they become law.

IMPLEMENTATION STRATEGY

If a management plan is to be effective, it must include a strategy
for implementation of its elements. This section describes the

strategy of DEQ for implementation of its basin plans.

GENERAL

In most cases, water quality violations are the result of cultural
activities. Typical sources of pollution include municipal
discharges, industrial discharges, and runoff or discharges asso-
ciated with agricultural practices. The solution to water
pollution abatement is to identify the contributing sources and
eliminate them or control them to the extent necessary to assure

that water quality standards will not be violated.

Monitoring and surveillance are important parts of DEQ's strategy.
The monitoring and surveillance program in Iowa includes the

establishment of a stream sampling station network throughout the
State, stream water quality surveys, point source discharge self-

monitoring and plant inspection.

Waste load allocations establish the quantities of pollutants

which may be discharged to the receiving waters without exceeding




the limits allowed by the water quality standards. Through the

use of waste load allocations, effluent limitations are established
for municipal and industrial wastewater point source discharges.
Only point sources of pollution are included in the waste load
allocations in the initial version of the basin plans. Point
sources of pollution are easiest to identify and control. Nonpoint
sources of pollution will receive further consideration in sub-

sequent revision to the plans.

In addition to waste load allocations for point sources, Public

Law 92-500 establishes further limitations. Publicly owned treat-
ment plants must provide as a minimum, "secondary treatment", and
industrial plants must provide, as a minimum, "best practicable
control technology currently available" (BPT) by July 1, 1977. The
actual effluent limitations established under these required degrees

of treatment are described in Chapter VI of this report.

The principal mechanism for attaining and maintaining compliance
with the water quality standards is issuance of operation permits
to all point sources of wastewater discharge. The permits contain
either minimum allowable effluent limitations or other, more
stringent, limitations as necessary to assure compliance with water

quality standards. Where existing sources are not in compliance




with the effluent limitations, the operation permit will include
an implementation schedule to assure compliance within a reasonable

time period.

Water quality management deadlines have been established to

implement a remedial program for the basin.

An additional step in the implementation of remedial measures to
abate water pollution is a grant program for construction of
municipal wastewater treatment facilities. The Act has established
a program for assisting with funding of improvements to publicly
owned wastewater treatment works necessary to meet the goals of

the Act. DEQ, as the State water pollution control agency, has
responsibility for administering the program. DEQ allocates the
Federal funds available for the improvement of Iowa municipal

treatment facilities.

Since financial resources are limited, needed projects must be
funded in accordance with a priority system. The system proposed

for Iowa is discussed in this chapter.




MONITORING AND SURVEILLANCE

Stream Sampling Station Network - The Iowa stream sampling station

network is a series of sampling points distributed throughout the
State. These are permanent stations, sampled at the same location
and on a fixed quarterly frequency. The samples are normally
analyzed for the same parameters each quarter. The objective of
the sampling network is to give a general and broad measure of
water quality. The network is effective for measuring trends of
either improvement or degradation of water quality. Although only
minimal assistance is obtained in the area of enforcement, the
network provides some background data for planning and assessing

the effectiveness of the program.

The present network consists of thirty-six (36) stations across
Iowa. Five of these stations are in the Southern Iowa Basin. The
five stations are located on the Chariton River, southeast of
Chariton; on the Chariton River, north of Centerville; on the
Nishnabotna River at Hamburg; on the Nodaway River, south of
Shambaugh; and on the East Fork, One Hundred and Two River, about
three-fourths mile north of the State line. All stations are
sampled by the State Hygienic Laboratory of the University of Iowa,
under contract with DEQ. The State Hygienic Laboratory also

analyzes the samples.




The monitoring hetwork should be expanded to be more effective as
a trend indicator. To be most effective, stations should be
located below major point‘source discharges, and at points of
distinct change in characteristics of the stream. These locations
would be at points of confluence of major tributaries, above and
below impoundments, and at points of chaﬁge in water quality

standards designation.

Intensive Stream Water Quality Surveys - The limiting factor in

the effectiveness of the stream sampling network is the difficulty
in detecting cause and effect relationships. The water quality
monitoring program therefore includes a complementary program of
intensive stream water quality surveys. The intensive surveys

are in-depth studies of water quality in a specific area or segment
of a stream, over a definite time period. The purpose of the surveys
is to provide a detailed determination 6f the biological, physical,
and chemical qualities of the stream water. Information obtained
is used to determine the effects of a specific point source or
combination of point sources upon the receiving stream. The
surveys provide documentation for enforcement actions and determine
the effectiveness of any corrective measures initiated. Such
surveys are also used for evaluating priorities, verifying waste

load allocations, and as aids for planning.




The bulk of the intensive surveys program is conducted by the State
Hygienic Laboratory which usually performs both sampling and

sample analyses. Intensive surveys are also conducted by the

DEQ staff to obtain answers to specific questions. Limited

surveys are occasionally conducted by the DEQ Regional staff in

connection with point source discharge compliance inspections.

All survey data storage and analyses are performed using computer
data processing. The stream water quality data is also stored in
the U.S. Environmental Protection Agency computer storage system,
STORET. The STORET system includes a variety of report and analysis

formats for evaluating and using the data.

Point Source Discharge Self-Monitoring - The principal tool for

the management of point source discharge monitoring and
enforcement of effluent limitations is the State Operation Permit
Program, in coordination with the Federal National Pollutant
Discharge Elimination System (NPDES Permit Program). The

permits set discharge effluent limitations and prescribe
compliance schedules for bringing about corrections. They also
specify a program for effluent monitoring and recording by the

permit holder.

Dischargers are currently required to report to DEQ each month.



Report contents are specified and are tailored to the size and
complexity of the plant and to the effluent limitations specified
in the permit. Plant flows are required to be recorded as well

as certain laboratory test results.

The self-monitoring reports are used as a screening mechanism

to point out operation problems and existing or impending violations
of effluent limitations. The reports are used as a guide to

direct DEQ resources to more detailed monitoring and possible

enforcement action.

The reports serve as an aid to the operator in evaluating his own
operation. The requirements, in effect, mandate the availability
of operational data which the operator can use in improving his

operation.

Another se1f~moﬁitoring program is the State initiated Effluent
Quality Analysis Program (EQAP). The State Hygienic Laboratory
mails specially prepared sample bottles to each discharger. The
plant operator collects a sample at times and locations recommended
by DEQ, and mails the sample to the State Hygienic Laboratory

for analysis. Samples are analyzed monthly for biochemical oxygen
demand (BODs) and, in some cases, ammonia. Other water quality

parameters compatible with acid fixing can also be analyzed from
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the EQAP sample. Occasionally, heavy metals or other analyses are

performed at the request of DEQ.

Plant Inspection - DEQ also conducts on-site plant inspections.

The inspections provide an in-depth analysis of the operation,
maintenance, and effectiveness of the treatment plant. The
inspections provide for verification of self-monitoring reports and
determination of whether the plant is in compliance with permit

stipulations.

Influent and effluent samples are collected and analyzed when
possible, but in many cases, visual observation of the effluent

by the inspector is satisfactory. The inspection also includes an
evaluation of the effects of the effluent on the receiving stream,

occasionally by sampling but more often by visual observation.

The advantage of the on-site inspection over the other monitoring
programs is the opportunity to make cause and effect evaluations.
The inspector can observe the raw waste load and the operation and
maintenance factors which determine the efficiency and

effectiveness of the treatment process.

The inspections provide a valuable tool for evaluating permit
compliance. They document the need for and provide data for

enforcement actions. The inspections also provide a vehicle for



assistance to the operator. The inspectors can provide counsel
and advice to the local officials on meeting permit requirements
as well as suggest operation and maintenance methods to improve

plant operation and efficiency.

The DEQ regional staff normally makes the inspections when minimal
or no sampling is needed. The central office staff makes
inspections when intensive composite sampling is required. The
number of inspections conducted each year is limited by the
availability of fiscal and personnel resources. Approximately
three to four hundred municipal and industrial inspections are

made each year, along with a like number of quick stop visits. All
municipal and major industrial plants should be inspected each year.
The number of inspections will be increased as staff is added to

the regional offices.

WASTE LOAD ALLOCATIONS

Waste load allocations have been made for point sources of
wastewater discharge to determine effluent limitations necessary

to maintain water quality standards. The scope of the allocations
was limited to evaluation of effluent limitations necessary to meet
the dissolved oxygen (DO) and ammonia-nitrogen (NH3—N) standards,

at the 7010 flow.

The DO and NH3-N parameters have been selected for making the
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evaluations because they are generally the most critical and
difficult to achieve criteria of the water quality standards.

Data from some five years of municipal treatment plant effluent
sampling is available on these parameters and is readily adaptable
to data processing. The other criteria of the water quality
standards can normally be met with secondary treatment. If other
criteria are not being met, this will usually be indicated by
stream sampling. An intensive survey can then be initiated to

determine the cause and the necessary corrective measures.

It is recognized that other parameters could be considered in the
waste load allocation analyses. An analysis of historical water
quality data shows that other water quality criteria have been
violated in the past and that critical conditions may also exist
for some parameters during high stream flow periods. Some other
parameters of particular concern include heavy metals, toxic
elements, fecal coliform and thermal discharges. Where violations
of water quality standards are apparent for parameters other than
DO and NH3-N, they are studied on an individual basis and effluent
limits incorporated into the operation permits. More detailed
waste load allocation analyses will be included in subsequent
revisions of this plan when additional data and information become

available.




A computer~based mathematical model was used to predict the
variation in DO and NH3—N concentrations in theréﬁreams. Input
data for the model was developed from existing info;mation and
cursory field investigations of the streams. When‘hécessary,
conservative assumptions were made to assufe a”ﬂiéh degree of-
proteqtion for water quality without necessitating unrealistically
stringent effluent limitations. Future stream surve%llance should
help to verify particular constants and assumptions dsea ané
improve the validity of the model. It is believed that with
presently available data, the impact of differen% wastewater

loads or treatment arrangements upon the DO andﬁNHg;N concentration:

may be reasonably predicted. Available data shqﬁld_also permit

determination of wastewater discharges that wiliHEbmply with

water quality standards.

A detailed discussion 0EMEhﬁkméthgmaticalfmode1¥and*methéd616§§~4

and assumptions used in the waste load allocation analyses is
included in the Supporting Document*. The final allocations for
the Southern Iowa Basin are contained in Chapter VI of this

!
\

report.

PERMIT SYSTEM

The major mechanism by which the water quality management plan

*Supporting Document for Iowa Water Quality Management Plan;
Department of Environmental Quality, 1976.
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will be implemented is the wastewater construction and operation
permit program conducted by DEQ, under authority of Chapter 19,

of the rules of the Department (1973 IDR). Any person intending

to construct, modify or extend any wastewater disposal system in
the State must first obtain a construction permit from the

Executive Director of DEQ. An operation permit is also required
prior to the operation of any disposal system, or the discharge

of sewage, industrial waste, or other wastes from any discharge
source. Chapter 455B of the Code also has provisions for correcting
violations of any permit, rule, standard, or order issued under

Part I of Division III of the Chapter.

NPDES Permit Program - The Federal Water Pollution Control Act

Amendments of 1972 (the Act) established a National Pollutant
Discharge Elimination System (NPDES) permit program. Any person
presently discharging wastewater to public waters is required to
obtain an NPDES permit. Any person proposing a disposal system
which will result in a wastewater discharge is required to apply
for an NPDES permit at least 180 days before such discharge is to

commence.

The Act also established a procedure whereby the EPA can delegate
permit authority to those states that desire to administer the

NPDES program. The state must demonstrate ability to conduct the




program and must have adequate legal authority to enforce the
permits. DEQ is presently in the process of submitting a delegation

request to EPA for issuance of NPDES permits in Iowa.

Operation Permits - An operation permit is a legally enforceable

document which specifies the type of waste which may be discharged
and the allowable quantities, concentrations, and rates of
discharge. As a minimum, the effluent limitations are equivalent
to secondary treatment for municipalities or BPT for industries.
More stringent limits may be required to meet water quality

standards.

The permits also contain self-monitoring and reporting provisions
that require dischargers to monitor their effluents and report
the results to DEQ. The monitoring data is managed by a DEQ
processing system. This system stores and reports the water
quality and compliance schedule data in formats designed to

point out violations and problem areas. Fiscal and personnel
constraints limit the number of violations and problem areas that
can be effectively pursued. Staff resources are, therefore,
directed to those discharges which are determined to be of

sufficient importance by the priority ranking formula.

Provisions of the State Construction and Operation Permit Program

require that certain agricultural operations obtain a permit for
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wastewater disposal. This subject is discussed in Chapter

VII.

Industries which discharge their wastewater to municipal
plants do not need an operation permit, but must follow

certain pretreatment standards published by EPA.

Operation permits are written for a maximum of five years,
before which time the discharger is required to apply for
another permit to continue to discharge. A permit can be
modified by DEQ at any time if there is a violation of any
terms or condition of the permit. A permit can also be
modified on the basis of a change in any condition that
requires either a temporary or permanent reduction or elimi-
nation of the permitted discharge or if it is found that the
permit was obtained under any type of misrepresentation of

fact.

Many dischargers are not treating their wastewaters to a
sufficient degree to comply with the final effluent limita-
tions of their permit. 1In these cases, the permits are
written with interim and final effluent limitations and
legally enforceable compliance schedules. These compliance
schedules usually specify a series of interim dates to

assure steady progress in the remedial efforts.

Iowa water pollution control law provides for stiff penalties for




violations of permits and rules or standards. A large part of the
DEQ compliance action work load is directed toward negotiating
achievable timetables. Negotiations are aimed at identifying
practical and achievable remedial measures. Legal enforcement

actions follow only when negotiations are not effective.

Funding of most municipal wastewater treatment improvements is
dependent on Federal andVState grant monies. Regardless of the
availability of grant monies, permits are issued with the intent
of obtaining compliance with all effluent limitations by July 1,
1977. It is the'responsibility of the municipalities to initiate
necessary action to comply with the July, 1977, date. A part of
the necessary action will be application for Federal grant funds
to aid in preliminary planning and construction of any necessary
project. If grant monies are not available to fund all projects,
¥%—“KM;HEBEEgﬁéﬁEwEEEiﬁﬁ“gggfiﬂJt¥bewtakenkiknLJunngQmELi§§E§WE£9XEded
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a municipality has shown good faith in attempting to comply with

the established schedule.

Operation permits are now being written to require the best
possible treatment from the existing facility until such time as

grant monies do become available.

WATER QUALITY MANAGEMENT DEADLINES

The basin plans are to help direct the water quality management




strategies necessary to implement a remedial program needed to

meet the goals of the Act. The Act and DEQ specify several

deadlines that must be met in the implementation of the management

program.

Several key dates have been established by EPA and DEQ

for improving wastewater treatment to protect National and State

water quality.

These dates are used to establish implementation

schedules for the remedial measures defined by this plan and are

as follows:

Date

December 31,

June 30,

July

July

July

July

July

July

CONSTRUCTION GRANTS

1,

1975

1977

1977

1977

1983

1983

1985

Action

National Pollutant Discharge Elimination
System permits issued.

Section 303 (e) basin plans completed.

Secondary treatment required for all
publicly owned treatment works.

Best practicable waste treatment technology
required for all industrial discharges.

More stringent effluent limits to meet
Iowa water quality standards.

Best practicable waste treatment technology
required for all publicly owned treatment

works.

Best available technology required for
all industrial discharges.

Zero pollutant discharge.

If all point source dischargers are to meet the effluent limitations



imposed by the waste load allocations, considerable monetary
expenditures will be required on behalf of municipalities and
industries. Industrial dischargers must provide their own waste
treatment financing. Federal grants for publicly owned wastewater
treatment facilities are provided for by the Federal Water
Pollution Control Act Amendments of 1972, under Title II - "Grants
for Construction of Treatment Works". Municipalities may apply

to EPA through DEQ for Federal grants of 75% of eligible costs of
their wastewater treatment works improvements. Municipalities
must provide the remaining 25% of the cost from other sources.
Eligible project costs include those for treatment, interceptor
sewers and collection facilities. Collection facilities have been

assigned the lowest priority.

In the past, Federal funds allocated to Iowa had been sufficient
to cover the grant funding of all needed treatment facilities.
However, during the past two years the needs have outgrown the
availability of Federal funds. Nationwide Federal allotments for
fiscal years 1974 and 1975 were $3 billion and $4 billion,
respectively. Of the National allotment, Iowa's shares were
$34.7 million and $39.3 million, respectively. Current needs for
the State for all eligible facilities, excluding storm sewers,
based on 1973 dollars is $989,584,000, as contained in the 1974

"Needs Survey" for the State of Iowa. These needs have and will




continue to increase as better information is developed through
the waste load allocations and basin planning processes.
Inflation is also having a significant influence on treatment

facility costs.

Priorities for Funding - To receive grant funding, a municipality

must meet certain requirements. DEQ is responsible for establishing
an orderly priority process for the administration and obligation
of Federal grant funds. All municipalities are placed on the

State discharge inventory and assigned a discharge priority.

Should a municipality have a need for improvement or construction
of wastewater treatment facilities and apply for Federal grant
funds, it is then placed in the Construction Grant priority listing
according to its discharge priority rank. The Construction

Grant Priority list is revised annually. After determination of
the available Federal grant funds for the year, the annual project
list can be established. The project list must be based upon the

number of projects from the priority list that can be funded.

Prior to adoption of the annual priority list and project list
for each fiscal year, a public hearing is held where interested
persons may comment on the proposed lists. After consideration
of comments, the final lists are prepared and approved by the

Water Quality Commission and EPA.



Types of Grants - Once a municipality has been placed on the
project list and has been found to be eligible for grant funding,
a three-step grant process is initiated in accordance with Federal

Regulations 40 CFR 35 to implement Title II of the Federal Act.

Step One, known as the Facility Plan, provides for an engineering
report including an evaluation of the water pollution control
problem; exploration of a number of alternatives to eliminate the
problem; a cost-effectiveness study for each alternative;
evaluation of the environmental impact of each alternative; and
finally, choice of the specific alternatives which seem to have
the most environmental, economic, ana social benefits. The
Facility Plan must be submitted to DEQ and EPA for approval before

the second step can be considered.

Step Two covers the preparation of construction plans and

specifications based on the alternative chosen and approved in

the Facility Plan.

After approval of the plans and specifications by DEQ and EPA,
Step Three, which is the actual construction of the required
facilities, can be initiated. Grants are made to applicants for

each of the three steps.

Before the Facility Planning (Step 1) process is begun, DEQ will

inform the applicant of the minimum gquality of effluent which can
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be discharged to the receiving waters. The facility planning
for a specific discharge is then directed at meeting these

effluent limitations.

PRIORITY SYSTEM

Application cf the waste load allocations and effluent limitations
results in considerable need to upgrade or expand existing
wastewater treatment facilities. Although there is considerable
expense involved to meet State and Federal water quality goals,
the financial resources available each year for publicly owned
facilities are limited. As discussed previously, not all needed
projects can be funded at once. To solve this problem, a system
of priorities has been established. This section describes a

portion of the system proposed for use by the State of Iowa.

Stream Segment Priority Ranking - Each major river basin is first

divided into various stream segments. Each stream segment consists
of surface waters that have common hydrologic characteristics and
similar natural, physical, chemical, and biological processes.

In accordance with EPA guidelines, the stream segments must be
classified either Effluent Limited (EL) or Water Quality Limited

(WQ) .

Segment classification is a contributing factor in the determination

of the segment ranking, discharger ranking, and compliance




scheduling. The two segment classifications are defined as

follows:

1. An Effluent Limited (EL) segment is any segment where
it is known that water quality is meeting and will continue
to meet standards, or where there is adequate demonstration
that standards will be met after application of secondary

treatment or BPT to all point discharges to the segment.

2. A Water Quality Limited (WQ) segment is any segment where
it is known that water quality does not currently meet
applicable standards and it is not expected that standards
would be met even after application of secondary treatment

or BPT to all point discharges to the segment.

All segments are next ranked in order of abatement priority using

a ranking methodology based on the following:

Severity of pollution problems;
Affected population;
Need for preservation of high quality waters;

National priorities.

Two major concepts were considered necessary and sufficient to
distinguish any segment from other segments of the basin. These

concepts are the degree of usefulness of the segment assuming




water quality standards are met, and the number of dischargers
required to meet effluent limitations to bring the segment into
compliance with water quality standards. These concepts form

the basis of the ranking methodology.

The formula used to calculate the total points for a segment is as

follows:
TOTAL SEGMENT POINTS = (0.5 + A + BC + By + € + BC + AES + POP) x SQ
Where: A = 2 if the segment contains any designated Class A
waters and 0 otherwise.
B, = 2 if the segment contains any designated Class B
cold waters and 0 otherwise.
B, = 1 if the segment is designated as Class B warm
waters and 0 otherwise.
C = 2 if the segment contains any designated Class C
waters and 0 otherwise.
BC = 1 if the segment is designated as being useful for
either boating and/or canoeing and 0 otherwise.
AES = 1 if the segment is considered to include an area

of significant aesthetic value and 0 otherwise.




2.0 30 or more
1.5 15 to 30
POP =|1.0{if 5 to 15 thousand people reside
0.5 0.5 to 5§
0 0 to 0.5

within a 10-mile wide corridor adjacent to either
side of the segment and at least one of the above

terms (A, Bg, By, C, BC, or AES) is not 0.

SQ 6 if the segment is designated as Water Quality
Limited and more than four dischargers have a waste

load allocation more stringent than secondary

treatment.

SQ 5 if the segment is designated as Water Quality
Limited and three or four dischargers in the segment

have a waste load allocation more stringent than

secondary treatment.

SQ 4 if the segment is designated as Water Quality

. Limited and one or_two_dischargers in the segment

have a waste load allocation more stringent than
secondary treatment.

3 if the segment is designated as Effluent Limited

SQ

with water quality standards violated.

SQ 2.5 if the segment is designated as Effluent Limited
with water quality standards met.

SQ

2 if the pollution load to the segment is contributed

equally by point and nonpoint sources.
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SQ = 1 if the pollution load to the segment is

predominantly from nonpoint sources.

The formula for total segment points includes two factors. The
first factor allocates points for the degree of usefulness of
the segment. It is believed that the population that uses, or

would use, the waters of a segment is the population most

affected by any pollution problems in the segment. This population

increases in direct proportion to the potential usefulness of the

segment.

The intent in allowing the points for terms A, B., B c, BC,

wl
and AES, which designate specific water uses, is obvious. The

term POP is included to provide additional points when a segment

has any of the above uses, since any usefulness is considered

to be of somewhat greater value if a large population resides
nearby. The constant term of 0.5 is included so the product of

factors cannot be zero.

The second factor allocates a varying number of points based on
whether the segment is designated as Effluent Limited or Water

Quality Limited. The highest level of points is given to segments
which have a large number of dischargers required to meet waste

load allocations more stringent than secondary treatment or BPT



to bring the segment into compliance with water quality standards.
The scale of points for this factor gives an increasing amount of
points in those areas where the greatest degree of point source

pollution exists.

The total points for a segment are determined from a product of
the points earned from each of the two factors. The formula was
written in the form of a product so as to give low total points

if either factor was low, and high points only if both factors are
high. 1In this manner the formula weighs both the degree of

usefulness of a segment and the severity of the pollution problem.

After the total points are determined for each segment in the
basin, the segments are then ranked in decreasing order of points.
The number one ranked segment is the segment receiving the most

total points.

Following the segment ranking, abatement priority points are
assigned to each segment. The abatement points are used as a
factor in the municipal discharger ranking which is discussed
later. The abatement priority points are determined as follows:

ABATEMENT PRIORITY POINTS =|Total number of segments| + 1 - |Segment
in the basin Rank

The selected stream segments for the Southern Iowa Basin are




detailed in Chapter VI. Total segment points, segment rank, and

abatement priority points are also presented in the chapter.

Municipal Discharger Ranking Methodology - In compliance with

40 CFR 130.43, a discharger ranking methodology has been

promulgated for the Southern Iowa Basin Plan. Part 130 states

that significant municipal dischargers shall be ranked to be

subsequently used in establishing priorities and output estimates

for municipal facilities construction. The ranking methodology

is also in collaboration with current EPA Basin Plan Guidelines

(Part IV, para. c) which states that significant municipal

dischargers should be ranked in order of abatement priority.

The methodology ranks the municipal dischargers in order of

significance to provide the following:

l. A means of

indicating the relative magnitude of one

discharger with respect to all other dischargers.

2. A means of

accounting for the present effluent quality of

the dischargers.

3. A means of
discharger
segment at

4. A means of

discharger

indicating the relative magnitude of the

in comparison to the capacity of the stream
the point of discharge.

indicating the relative magnitude of the

in comparison to the total waste load of all



5.

other dischargers to the stream segment.
A means of comparison of the relative ranking of the stream
segment, to which the municipality discharges, to other

segments in the basin,

To incorporate these criteria in the ranking methodology, several

factors were considered and evaluated. These are numbered to

correspond to that of the preceding criteria:

1.

Total pounds of BODg and NH3-N presently being discharged,
using average reported flows.

Discharger's present BODg and NH3-N concentrations as
reported through EQAP.

Discharger's present BODg and NH,-N waste load compared’
to the capacity of the stream segment.

Discharger's present BODsg and NH3-N waste load compared to
the total waste load to the stream segment from all
dischargers.

Abatement priority points of the stream segment into which

the municipality discharges.

Sufficient data is readily available to assess the degree of

significance of a municipal discharger in terms of factors 1,

2, and 3. Likewise, the stream segment abatement priority points,

as indicated in factor 5, have previously been determined. The




selection and manipulation of data needed to comply with factor 4
is difficult. This is due to the non-coincidental cause and

effect nature of certain discharged pollutant materials. A
blending of factors 3 and 4 was deemed the most feasible
alternative. This was accomplished by comparing the discharger's
present BOD5 and NH3-N waste load to the respective values allowed
for the discharger under its waste load allocation. This
comparison was felt reasonable and justified since the calculations
performed in determining waste load allocations take into account

both stream capacities and the waste loads of other dischargers.

The methodology ranks a discharger with respect to its relative
share of the waste load to the segment, as well as to the waste
load the discharger contributes at its present degree of treatment.
This rationale also takes into account population equivalency in
lieu of the contributing population, the relative overloading of
the stream segment as determined by waste load allocations
analyses, and the relative ranking of the stream segments as

determined by the segment ranking methodology.
The specific formula used to rank dischargers is as follows:

DISCHARGER PRIORITY POINTS = (Al + Dl) x By + (Ay + D2) x B2 + C




The discharger ranking formula includes four elements which

incorporate the criteria described above. These are as follows:

Element A: Present Effluent Discharge;

(60 60 or more
50 60-50.1
40 50-40.1
Ay =|30|if the present BODs = |40-30.1 mg/1l
20 30-20.1
10 20-10.1
& g
[60] [40 or more]
50 40-30.1
40 30-23.1
A, =|30|if the present NH3-N =|23-15.1 mg/1
20 15- 8.1
10 8- 2.1
W e T

This element uses present average EQAP BODg and NH3-N reported

values as representative effluent values (where possible).

Element B: Degree of Stream Overloading;
1. BOD Overloading Factor:

1 - 1b. W.L.BA. =By
1b. Present

where: lb. W.L.A. is the total 1lbs./day of BODg allowed,
as determined by the waste load allocations.
1b. Present is the average lbs./day of BODg which

is currently being discharged.




2. NH3-N Overloading Factor:

1 = Ibs. W.lL.A.

lbs. Present

where: lbs. W.L.A. is the total 1lbs./day of NH;3-N allowed
as determined by the waste load allocations.
lbs. Present is the average lbs./day of NH3-N which

is currently being discharged.

Note: Bl and B, are only allowed to vary from zero to
1.00 in this methodology. All other values are set

equal to zero.

Element C: The segment abatement priority points are used for

element C.

Element D: Total contributing lbs. of BODg and NH3-N:

r“().T 1.5 oF less—.1
i 3 L5~ 3
3 3= 5
5 5- 10
7 10- 20
Dy = 91if the present BODy = 20~ 50 1bs.
12 50- 100
14 100~ 250
16 250~ 750
18 750-1500
21 1500-2500
_}5 2500 or more




0] .75 or less]
1 .75~ 1.5
3 1.5~ 2.5
5 2.5- 5

7 5- 10

Dy = | 9|if the present NH;-N =| 10- 25 1bs.

12 25~ 50
14 50- 125
16 125- 375
18 375- 750
21 750-1250

25 1250 or more

This element takes into account the actual waste load which the
stream receives, instead of a representation of the actual

population.

The relative position of each discharger is determined by its total
points as calculated by the discharger ranking formula. The dis-
chargers are finally ranked in decréasing order of discharger
priority points. The ranking of municipal dischargers in the
Southern Iowa Basin, as well as the priority points for each dis-

charger, are presented in Chapter VI of this plan.
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CHAPTER IT

EXISTING DEVELOPMENT PATTERNS

POLITICAL SUBDIVISIONS

The Southern Iowa Basin includes twenty-five counties or parts of
counties. Table II-1 lists these counties and the approximate
percentage of area of each county within the basin. One hundred
thirty-two incorporated communities are included within the basin
boundaries. The 1970 population of these incorporated
municipalities was 115,064. Twenty-seven cities had populations
greater than 1,000. Eight cities had populations in excess of
5,000. Creston and Atlantic are the largest cities in the basin
with 1970 populations of 8,234 and 7,306, respectively. Figure II-1
shows the location of the incorporated municipalities in the basin

and Table II-2 summarizes their 1970 populations.

POPULATION PROJECTION

DEQ has made 1990 population estimates for the cities in the basin,
based on the projections of Taylor (1l). For individual municipalities
not estimated by Taylor, the 1990 population of the community has
been estimated by multiplying its 1970 population by the ratio of

the projected 1990 county population to the 1970 county population.
The 1990 population projecticms used for this study are set out in

Table II-2.
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PORTION OF COUNTIES WITHIN SOUTHERN IOWA BASIN

Countz

Adair
Adams
Appanoose
Audubon
Carroll
Cass
Clarke
Crawford
Davis
Decatur
Fremont
Guthrie
Lucas
Madison
Mills
Monroe
Montgomery
Page
Pottawattamie
Ringgold
Shelby
Taylor
Union

Van Buren
Wayne

TABLE II-1
SOUTHERN IOWA BASIN

I1I=2

Percent
of Area

67.0
100.0
88.5
95.9
15.4
100.0
31.8
16.2
61.7
100.0
78,2
6.3
34.

N W

5.
62.
2.4
100.0
100.0
56.3
100.0
12:9
100.0
982

16.9
100.0



TABLE II-2
SOUTHERN IOWA BASIN
EXISTING AND PROJECTED POPULATIONS

1970 1990
City County Population Population

Afton Union 823 823
Allerxrton wayne 643 643
Anita cass 1,101 1,200
Arispe Union 93 23
Aspinwall Crawford 81 81
Athelstan Taylor 65 65
Atlantic Ccass 7,306 9,500
Audubon Audubon 2,907 3,470
Avoca Pottawattamie 1,535 1,900
Beaconsfield Ringgold 48 48
Bedford Tay lor 1,733 2,100
Benton Ringgold 46 46
Blanchard Page 139 154
Blockton Taylor 273 273
Bloomfield "Davis 2,718 3,600
Braddyville Page 207 230
Brayton Audubon 151 151
Bridgewater Adair 188 188
Cantril van Buren 258 281
Carbon Adams 135 135
Carson Pottawattamie 756 1,299
Centerville Appanoose 6,531 8,700
Chariton Lucas 5,009 5,800
Cincinnati Appanoose 570 663
Clarinda Page 5,420 7,000
Clearfield Taylor & Ringgold 430 430
clio Wayne 113 113
Coburg Montgomery 36 60
Coin Page 294 327
College Springs Page 295 328
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City

Cconway
Ccorning
Corydon
Creston
Cromwell

Cumberland
Davis City
Decatur City
Defiance
Delphos

Derby
Diagonal
Drakesville
Elk Horn
Elliott

Ellston
Emerson
Essex
Exira
Exline

Farragut
Fontanelle
Garden Grove
Grand River

Grant
Gravity
Gray
Greenfield
Griswold

Hamburg
Hancock
Harlan
Hastings
Henderson

TABLE II-2 (Continued)

Countz

Taylor
Adams
wWayne
Union
Union

Cass
Decatur
Decatur
Shelby
Ringgold

Lucas
Ringgold
Davis
Shelby
Montgomery

Ringgold
Mills
Page
Audubon
Appanoose

Fremont
Adair

Decatur
Decatur

Montgomery
Tay lor
Audubon
Adair
Cass

Fremont
Pottawattamie
Shelby

Mills

Mills

IT-4

1970
Population

91
2,095
1,745
8,234

168

385
301
198
392

35

161
327
163
667
423

76
484
770
966
224

521
752
285
211

152
286
145
2,212
1,181

1,649
228
5,049
229
211

1990
Population

91
2,300
2,300

10,200

168

400
301
198
452

35

193
327
178
769
710

76
617

856
966
260

633

752
285
211

255
286
145

2,700
1,400

2,400
392
7,800
292
269




City

Hepburn
Humeston
Imogene
Irwin
Kellerton

Kent
Kimballton -
Kirkman
Lamoni
Lenox

Leon

Le Roy
Lewis
Lineville
Lorimor

Macedonia
Macksburg
Maloy
Malvern
Manilla

Manning
Marne
Massena
Millerton
Milton

Moulton
Mount Ayr
Mt. Sterling
Murray
Mystic

New Market
Nodaway
Northboro
Numa
oOakland

TABLE II-2 (Continued)

County

Page
Wayne
Fremont
Shelby
Ringgold

Union
Audubon
Shelby
Decatur
Taylor

Decatur
Decatur
Cass.
wayne
Union

Pottawattamie
Madison
Ringgold
Mills
Crawford

Carroll
Cass

Cass
Wayne
Van Buren

Appanoose
Ringgold
Van Buren
Clarke

Appanoose

Taylor

Adams

Page
Appanoose
Pottawattamie
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1970
Population

38
673
192
446
299

86
1343
72
2,540
1,215

2,142
43
526
385
346

330
142
45
1,158
943

1,656
187
433

82
567

763
1,762
87
620
696

501
176
115
165
1,603

1990
Population

42
673
233
514
299

86
343

83
3,400
1,700

2,300
43
547
385
346

567
189
45
1,600
943

2,100
194
450

82
619

887
2,600
95
758
809

501
176
128
192

2,500




city

Orient

Plano
Pleasanton
Prescott
Promise City

Pulaski
Randolph
Rathbun
Redding
Red Oak

Riverton
Russell
Seymour
Shambaugh
Shannon City

Sharpsburg
Shelby

Shenandoah
Sidney
Silver City

Stanton
Templeton
Thayer
Tingley
Treynor

Udell
Van Wert
Villisca
wWalnut
Weldon

Westphalia
Wiota
Yorktown

TABLE II-2 (Continued)

County

Adair
Appanoose
Decatur
Adams
wWayne

Davis
Fremont
Appanoose
Ringgold
Montgomery

Fremont

Lucas

Wayne

Page

Union & Ringgold

Taylor

Shelby &
Pottawattamie

Page & Fremont

Fremont

Mills

Montgomery
Carroll

Union
Ringgold
Pottawattamie

Appanoose
Decatur
Montgomery
Pottawattamie
Decatur

Shelby

Cass
Page

II-6

1970
Population

324
109

62
305
148

255
214
113
LI
6,210

331
581
931
178
100

106

537
5,968
1,061

272

574
312
100
244
472

71
244
1,402
870
155

121
171
105

1990
Population

324
127

62
305
148

278
260
131

111
6,800

402
709
931
198

100
106

619
7,600
1,500

347

964
368
100

244
811

83
244
1,800
1,494
155

139
178
117



ECONOMICS

Population, employment and income are three basic economic
indicators that need to be considered in a water quality management
plan. Future demands for water quality control measures will be
related to the economic level and distribution of the population
in the basin. Personal income level is an important factor in
determining future water consumption and wastewater treatment
needs. Employment in various industries, especially heavy
water-using industries, and the productivity levels in these
industries have a bearing on both the quality and quantity of
water needed. Population, income and employment have an influence
on the demand for food and fiber. Demands for water oriented
recreational facilities are also related to population density as

well as income levels.

There are no current economic studies that specifically relate to

the Southern Iowa Basin. The 1972 Obers Projections of Economic

Activity in the United States (2) by Water Resources Subareas

includes economic data for the selected area shown on Figure II-2.
The selected area is a combination of the Missouri-Nemaha-Nodaway
and Grand-Chariton Water Resources Subareas. Population, employment
and economic data for the Non-SMSA portion of the selected area

are shown in Table II-3. The data are considered to be

representative of economic activity in the Southern Iowa Basin.
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TABLE II-3
SOUTHERN IOWA BASIN
ECONOMIC DATA FOR SELECTED AREA SHOWN ON FIGURE II-2% (2)

1950 1970 1980
Population, midyear 617,604 513,523 483,000
Per capita income $1,669 $2,821 $3,900
Per capital income relative (U.S. = 1.00) 0.81 0.81 0.84
Total Employment 227,428 195,948 203,800
Employment/population ratio 0.37 0.38 0.42
Total personal income** $1,030,793 $1,448,609 $1,922,000
Total earnings** 853,938 1;026,163 1,331,500
Agriculture, forestry and fisheries 451,420 346,274 363,300
Mining 10,800
Contract construction 24,594 48,076 60,100
Manufacturing 37,413 104,979 158, 900
Food and kindred products 51,500
Apparel and other fabric products 9,500
Lumber products and furniture 5,300
Printing and publishing 11,400
Chemicals and allied products 3,000
Fabricated metals and ordnance 7,600
Machinery, excluding electrical 9,700
Electrical machinery and supplies 7,700
Transportation equipment, excluding
motor vehicles 2,600
Other manufacturing 27,300
Transportation, communications and
public utilities** 65,405 59,854 75,000
Wholesale and retail trade** 130,186 164,247 248,800
Finance, insurance and real estate** 11,899 24,574 39,600
Services** 60,099 114,320 169,400
Government** 60,126 141,161 204,900

*Excludes St. Joseph, Missouri SMSA.
**Tn 1,000's of dollars.

All figures adjusted to 1967 dollars.

i

2000
450,200
$7,000
0.87

199,200
0.44

$3,186,400
2,203,900
441,200
16,100
97,100
289,800
73,600
14,100
8,700
18,600
7,500
16,900
21,200
15,600
3,700
62,700
119,100
411,600
77,300
337,300

413,700

2020

435,800

$11,750
0.89

190,000
0.44

$5,136,500
3,587,400
563,700
23,500
148,700
488,700
104,900
20,300
13,300
28,800
15,900
31,600
38,600
24,300
4,800
120,200
191,000
652,800
135,300
625,800

757,100



Population in the basin is expected to decrease by about 15 percent
between 1970 and 2020. Total employment is also forecast to
decrease by about 3 percent between 1970 and 2020. However, as

the higher wage industries expand, total personal income is
projected to increase. Per capita income for the area is expected

to approximate 90 percent of the national average by the year 2020.

Historically, agriculture has been the largest employer in the
area. Total earnings from agriculture exceed all other industrial
groups, although these earnings have shown a general decline

since 1950. Following national and state trends, agricultural
employment is expected to decline in the future, while employment
in the other basic industries increases. Agricultural earnings
are forecast to increase in the future, but not at the rate
projected for manufacturing, wholesale and retail trade, services
and government. Agriculture will continue to be a dominant

factor in the economy of the basin.

RECREATIONAL ACTIVITIES

The Southern Iowa Basin provides numerous areas for water-related
recreational activities. The following general types of areas

are suitable for recreational sites:

1. Hilly land with tree cover for nature observation, hiking,

and camping.
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2. Lakes and streams for swimming, boating, waterskiing, and

fishing.

3. Flood plains and plateaus for organized sports activities.

4. Combinations of the above for game habitats and wildlife

preserves.

A common element in all the available county and city recreation

plans reviewed for this study is the concept of retaining land

along the rivers and streams for conservation purposes. These

areas are recommended to be left in a natural state for recreational

uses.

Water must be of sufficient quality to
desirable forms of fish and wildlife.

standards are adequate to satisfy this
water classification of streams in the

Chapter IV. 1In areas where human body

support the propagation of
Iowa Class B warm water
requirement. The surface
basin is discussed in

contact with the water is

permitted, Class A standards are required for public health reasons.

Maintenance of either Class A or Class

B standards is required

to retain an aesthetically acceptable water condition.

Figure II-3 shows the location of areas designated for boating

activities in the Southern Iowa Basin.

In areas allowing power

boat motors in excess of 10 horsepower, it is assumed that

IT-10
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waterskiing and swimming will occur and that Class A standards
will apply even though they may not now be in effect. Total or
partial body contact with water will probably occur in areas not
specifically designated. For example, body contact will generally
occur in the canoeing regions. However, only those areas

designated as body contact areas need to meet Class A standards.

Figure II-3 also shows the location of existing and proposed
recreational sites in the basin. Table II-4 lists data relative

to each site. Average peak daily attendance at parks was assumed

to be 3 percent of the total yearly attendance. Total yearly
attendance figures were obtained from State and county park records,
where available. All wildlife areas were assumed to have less

than 500 persons per peak day.

High user densities at specific recreation sites along the major
rivers of the basin and at certain lakes such as Rathbun, can

impart a high pollution load to ground and surface waters unless
wastes are satisfactorily handled. Although many of the lakes

are lightly developed now, future development will increase the
pollution potential. Proper planning of recreational and wastewater
handling facilities will control the adverse impact upon water

quality.

The Rathbun Reservoir, which is the major recreational facility in
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the basin, is discussed in greater detail in later chapters of

this report.
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TABLE II-4
SOUTHERN IOWA BASIN o ot
EXISTING AND PROPOSED RECREATION FACILITIES z v w2 :
o < a [
ACRES il |sls|l«|Z]|3s]|lz|=
NO. NAME OF AREA OWNERSHIP [USAGE) ——rr e T e vlgls|3|n|a|l=l2]|9]%
ARE A AREA AREA < @ @ v " (L] x - d a 7

1 Rathbun Wildlife Area Federal 1 14,663 9,063 5,600 X| X X X

2 Honey Creek State Park Federal 4 796 796 x| x| x X b4 x| x

3 Rathbun Reservoir (7 Sites) Federal 2,800 2,800 x| x| x X b4 x| %

4 Rathbun Reservoir (Excluding

Nos. 1, 2 & 3) Federal 6 16,631 11,231 5,400 X X b4

5 Sharon Bluffs State 144 114 30 X X X

6 Cincinnati Recreational Area County 4 4 X X

7 Lelah Bradley Park County 41 41 x| % | % X X

8 Little Flock Chapel County 1 1 %

9 Moulton Recreational Area County 1 1 x
10 | Mystic Reservoir County 16 16 b4 X X
11 Plano Recreational Area County 2 2 X X
12 Drakesville Park County 12 12 X X
13 Lake Fisher Park County 85 85 %

14 Pulaski Park County 2 2 X
15 West Grove County Park County 3 3 X
16 Boy Scout Camp Private
17 Iowa-Missouri Christian
Service Camp Private
18 Izaak Walton League Private
19 Red Haw State Park State 4 420 348 92 x| x I% X X x| x
20 Freedom Bible Camp Private
21 Russell Sportsmen Club Private
22 Chariton Archery Club Private X
23 Bob White State Park State 3 381 266 115 2| x| % X
24 | Humeston Reservoir County 33 33
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TABLE II-4 (Continued)

MAJOR ACTIVITIES

S
G : wv
EXISTING AND PROPOSED RECREATION FACILITIES z § Wiz
Slelolelold|5|e|Z|8
x(2(2(2|2|0|e|l2|X|%
USAGE AbrEi z E 5 ; A z|z|Z
™O. NAME OF AREA OWNERSHIP TOTAL LAND WATER Slolo|<|2|o|X2]|5|9Y]| =3
v AREA AREA AREA ol et el I i | el B 8
25 Lake Anita State 4 942 772 170 > 3 W [ be Xl %
26 Cold Springs State 104 88 16 o1l [R5 1857< X X x| %
27 Indian Creek Wildlife Area County 1l 10 10 b4
28 Cass County Conservation Club Private
29 Circle T Campground Private 12 12 X
30 Riverton Wildlife Area State i L 1,738 1,097 641 X
31 Fremont County Recreational
Area County 80 80 X X
32 Manti Memorial Park County 111 12 R x X
35 Shenandoah Boat Club Private X
34 Hamburg Boat and Gun Club Private
35 Hamburg Landing Private
36 Taylor Slough Wildlife Area Private 1 X
37 American Legion Park Private
38 Willow Slough Wildlife Area State i 599 449 150 x| x X be
39 Viking Lake State 4 954 806 148 > gl B ' |5 7¢ b'4 X Vel e
40 Pilot Grove Park County 40 36 4 b4 X
41 Methodist Church Camp Private
42 American Legion Park Private
43 Nodaway Valley Park County 72 72 X X
44 Pioneer Park County 22 18 4 5 X X
45 American Vets Private 3 3 X
46.| Crystal Lake Private 60 50 10 5128 > i < X X 3t 36
47 Izaak Walton League Private X
48 Porters Lake Private 4 4 X
49 Robinson's Pond Private 2 2 b’
50 Schneck's Lake Private 36 36 X Ex x




ST-=IIX

TABLE II-4 (Continued)

MAJOR ACTIVITIES

3
S a "
EXISTING AND PROPOSED RECREATION FACILITIES z § w3
S lelalolol2|=|elZ]8
AR HHEEIEIEHEE
USAGE e z TlelF|z|5(2|2|z]|¢
NO. NAME OF AREA OWNERSHIP TOTAL LAND WATER YSlo|lo|l<|2|o|E2]|5]|9|z=
= ARE A AREA AREA <|®@|o|ov|luwfOlxT | ZT|a|wn
51 College Springs Recreational
Area Private
52 Botna Bend Park County 119 114 5 X X X
53 01ld Towne Park County 8 7 1 X < X
54 Parkway Trailer Park Private 4 4 b <
55 Carson KOA Private 10 10 X
56 Treynor Recreational Area Private
57 Boy Scout Camp Private
58 Prairie Rose Lake State 4 661 443 218 2l x I% X o2
59 Little George Park State 6 4 2 X X X
60 Harlan Boy Scouts Private
61 Boy Scouts of America Private
62 Meadow Lake State 320 273 47 x| x X X
63 Adair Wildlife Area State I 352 352 X
64 Greenfield Reservation County 98 98
65 Mormon Trail Park County 160 125 35 x| x | x X X
66 Walters Creek State 1,389 1,389 X
67 Adams County Wildlife Club Private 3 3 be
68 Archery Range and Club Private b3
69 Nine Eagles State Park State 3 1,081 1,025 56 x| ¥ |x X x| =
70 Shewmaker Park County 2 2 X X
7 Slip Bluff Park County 188 188
72 Trailside Historical Park County 3 3
73 Lake - Carl Neusbaum Private
74 ; Mt. Ayr Fish Hatchery State 22 15 ¥ X
75 Mt. Ayr Game Area State 1,158 1,088 70 X X
76 Fife's Grove Park County 29 29 X
i) Poe Hollow Park County 72 12
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MAJOR ACTIVITIES
TABLE II-4 (Continued) -
2 "
%) @ "
W
EXISTING AND PROPOSED RECREATION FACILITIES é § E < oo
w - - o = - 4 - -
ACRES Elsls|=|z|s|21=z2;¢%
NO. NAME OF AREA OWNERSHIP |USAGE > v T w1l %118 |sj2(8l=z12(z2]2
* EA AREA AREA
78| Lions Club Park Private
79 Ringgold County Sportsmans
Club Private
80 Lions Club Private ,
81 Lake of Three Fires State 5 655 524 131 X{ x| x p S X X{ x
. 82| Wilson Park County 54 37 - 17 x| x X X
83 Windmill Lake County 6l 43 18 Xi X b4 x
84 Green Valley Recreational Area State 3 990 600 390 x| x| x X x| X
85 Thayer Pond State 47 36 11 x| x X X
86| Mt. Pisgah Park County 8 8 x| x
87 Talmadge Hill Park County 18 18
88 Breezy Ridge Private 120 120 X
89 Creston Boating Club Private
20 Izaak Walton League Private
91 Union County Archery Range Private X
92 Littlefield Timber County 60 60 . X X X
93 Nabotna Pond County ‘ 11 9 2 X b4
94 | Audubon County Wildlife Area County 1 1 1
95 Legion Park Private
96 Legion Park Private
97 | Audubon County Conservation *Approximate Probable Usage
Club Private :
98 | Carlson's Farm Pond Private Visitors Per Average Peak Day Usage Class
99 | Audubon County Recreational 0 - 500 1
Center Private 501 - 1,000 2
100 | Nishnabotna Conservation Club Private 1,001 - 5,000 3
5,001 - 10,000 4
10,001 - 15,000 5
Over - 15,000 6
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CHAPTER IIT

BASIN CHARACTERISTICS

Iowa is located in the Missouri and Upper Mississippi River drainage
basins, bounded on the east by the Mississippi River and on the

west by the Missouri and Big Sioux Rivers. 1In general, the

surface shows slight relief with the highest elevation (1,669 feet)
in the northwest corner of the State and the lowest elevation

(480 feet) in the southeast corner.

The entire State is drained by either the Mississippi River or

its tributary, the Missouri River. Streams flowing to the
Mississippi River flow in a general course from northwest to
southeast. The major drainage basins are long and narrow and have
fairly regular outlines with the lateral boundaries tending to be
parallel. The streams which flow into the Missouri River

generally flow from the northeast to the southwest in the western

part of the State, and from the northwest to the south-southeast
in much of the Southern Iowa Basin. These stream basins are

relatively long and narrow.

The Southern Iowa Basin includes the Iowa portions of the
Nishnabotna, Tarkio, Nodaway, Platte, Grand, Chariton, Fabius,
Wyaconda and Fox Rivers. The basin is bordered on the north and

east by the Des Moines River Basin, on the north and west by the
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Western Iowa Basin, and on the south by the Iowa-Missouri

state line. KFigure I1I-1).

The basin includes approximately 8,217 square miles; including
all or parts of 25 western and southern Iowa counties. This
is about 14.6 percent of the total area of the State. All

of the nine stream basins discharge to the State of Missouri
and drain the northern portion of that state. The Fox,
Wyaconda and Fabius Rivers are eventually tributary to the
Mississippi River; the other streams discharge to the Missouri

River.

The drainage areas of the individual stream basins are as

follows:
Area in Square Miles
Towa-Missouri

Stream Basin . State Line Mouth
Nishnabotna River - 2,819 2,892
Tarkio River 206 721
Nodaway River 1,182 1,780
Platte River 282 2,440
Grand River 206 7,900
Thompson River 729
Chariton River 817 3,040
Fabius River 49 940
Wyaconda River 53 462
Fox River 188 502

The elevation of the land surface is generally higher in the
western portion of the basin with the headwaters of the West
Nishnabotna River at an elevation of about 1,450 feet compared

with the Fox River elevation of about 900 feet.
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Within the major stream basins, listed above, there are a number

of tributary rivers and sub-drainage basins. Table III-1 lists

the drainage areas at the Iowa-Missouri State line of the major

rivers and their tributary streams within the Southern Iowa Basin.
TABLE III-1

DRAINAGE AREAS OF STREAMS IN THE
SOUTHERN IOWA BASIN¥*

Stream Area (Square Miles) **

Nishnabotna River Basin

West Nishnabotna River (at mouth) 1,649.0
East Nishnabotna River (at mouth) 1,148.0
Nishnabotna River 2,819.0

Tarkio River Basin

West Tarkio Creek 92 .5
Middle Tarkio Creek 10.6
Tarkio River 206.0

Nodaway River Basin

Mill Creek 24.7
East Mill Creek 16.4
Nodaway River 1,182.0

Platte River Basin

West Fork One Hundred and Two River 212.0
Middle Fork One Hundred and Two River 62.1
East Fork One Hundred and Two River 111.0
Honey Creek 52.9
Platte Branch 49.9
Platte River 282.0

Grand River Basin

Grand River 206.0
Middle Fork Grand River 42 .1
Fletchall Creek 8.4
East Fork Grand River 97.7
Lotts Creek 63.4
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TABLE III-1 (Continued)

Stream Area (Square Miles) **

Grand River Basin (Continued) :
Wolf Creek 16.6

West Fork Big Creek 31.8
Shain Creek 11.4
Zadie Creek 3.6
East Fork Big Creek 13.4
Indian Creek : 5.3
Thompson River 729.0
Little River 102.0
Weldon River , 240.0
EBast Muddy Creek 6.7
West Fork Medicine Creek 17.8
Middle Fork Medicine Creek 13.3
Big Fork Medicine Creek 32.3
Bast Fork Medicine Creek ' 11.2
West Locust Creek 5.9
Locust Creek 33.2

Chariton River Basin

South Shoal Creek 22.4
Shoal Creek 71.5
Chariton River 817.0

Fabius River Basin

North PFabius River 49.1
North Fork North Fabius River 38.2
Hickory Branch 7.5
Wvaconda River Basin ,
South Wyaconda River 53.1
North Wyaconda River 25.0
Fox River Basin
Little Fox River . 36.3
Fox River 188.0

*Drainage Areas of Iowa Streams; Bulletin No. 7, Iowa Highway
Research Board; March, 1974.
**Area at Iowa-Missouri State Line, except as noted.
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LAKES AND IMPOUNDMENTS

There is one major man made impoundment in the Southern Iowa Basin.
The Rathbun Dam and Reservoir is located on the Chariton River,
southeast of the City of Chariton. The dam site and most of the
reservoir surface area are located in Appanoose County. The
reservoir extends upstream into Lucas, Monroe and Wayne Counties.
Constructed as a major flood control project, the reservoir has a
storage capacity of 552,000 acre-feet and regulates flow from an

upstream drainage area of 549 square miles.

The reservoir provides a conservation pool of 11,000 acres of
surface area and is the largest man made impoundment in Iowa. At
the conservation pool level there are approximately 180 miles of
shoreline. Rathbun Reservcir provides flood control benefits to
149,300 acres downstream from the dam in the Chariton River Basin
in Iowa and Missouri. Additional benefits include stream flow

regulation and recreation.

There are approximately 50 smaller lakes, or impoundments, varying
in size from about 1 to 400 acres of surface area, also located

in the Southern Iowa Basin. Of these, 21 are designated as Class A,
45 as Class B, and 18 as Class C surface waters (see Chapter IV

on water quality classifications). Data relating to these lakes

are set out in Table III-2.
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9-III

Lake or Impoundment

Mormon Trail

Nodaway Lake

Binder Lake

West Lake

Corning Reservoir

Upper Centerville Reservoir
Lower.Centerville Reservoir
Mystic Reservoir

Rathbun Reservoir

Carlson Pond
Nabotna Pond
Lake Anita

Cold Springs

County

Adair
Adair
Adams
Adams
Adams
Appanoose
Appanoose
Appanoose

Appanoose

Audubon
Audubon
Cass

Cass

TABLE III-2
SOUTHERN IOWA BASIN
LAKES AND IMPOUNDMENTS

Surface
Acres Location*
35 33-74-3
25 32-75-14
60 34-72-25
13 34-72-36
200 18-68-11
20 18-68-12
7. 18-69-8
11,000 18-70-26
17 34-79-34
2 35-80-11
187 34-77-32
16 37-75-15

Type of
Ownership Water**
(@@=} OSI
City OSI
City 0OST
City 0SI
City 0SI
city oSI
City OSI
Federal OnSI

Private

CCB

State

CCB

(Chariton River)

FP

OSI

OST

OSI

Surface Water

Classification
A B c
X X
X X b'4
X X X
X X
5% b'd X
X X X
% X b'd
X 3
X
X X
X X
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TABLE III-2 (Continued)

Surface Type of Surface Water
Lake or Impoundment County Acres Location* Ownership Water** Classification
A B £
Griswold Park Cass 8 37-75-32 City 0SIT %
Drakesville Ponds Davis 4 14-69-4 City 0SI X
Nine Eagles Decatur 80 25-67-18 State 0OSI b4 X
Slip Bluff Decatur 25 26-68-28 CCB 0sI X
Browns Slough Lucas 200 20-71-35 State OST X
North Colyn Lucas 200 20-71-30 State OSI X
South Colyn Lucas 98 20-71-30 State OsI X
Malvern Pond Mills 10 41-72-29 City 0SI b4
Willow Slough Mills 150 40-73-28 State OSI X
Ossian Pond Montgomery 2.5 37-71-8 Private 0SI
Viking Lake Montgomery 150 36-71-6 State OSI X b4
I.W.L.A. Pond Page 1 39-69-26 Private 0OsI
Pioneer Park Page 7 38-69-28 CCB 0SI X
Minser Pond Pottawattamie 5 40-74-3 CCB OSIT x

Game Area Ponds Ringgold 5 30-68-17 State 0sI X
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TABLE III~2 (Continued)

» Surface Type of Surface Water
Lake or Impoundment County Acres Location* Ownership Water** Classification
A B C
Lions Club Ponds Ringgold 1.5 29-69-31 CCB 0SI X
01d Reservoir Ringgold 12 29-69-31 City 0SI . X
Lock Ayr Ringgold 95 29-69-30 City OSsI X X
North Lake Ringgold X X
Walnut Creek Marsh Ringgold 60 30-68-17 State 0S8t X
Little George | Shelby 2 38-79~19 . State 0SI X
Prairie Rose Shelby . 218 38-79-36 | State 0sI X b4
Bedford Impoundment Taylor ‘} X X
East Lake ‘Lenox) Taylor 18 32-70-5 City 0SI X X X
Lake of Three Fires Taylor 125 | 34-68-12 State 0SsI X b 4
Stroburg & Hill Taylor : 18 32~-67~15 Private 0sI
Stroburg Pond | Taylor 10.5 32-67~8 Private OsI
West Lake (Lenox) Taylor 10 32-70-5 Private 0OsI
Wilson Park Taylor 15 32-70-28 CCB 0SsI X

Windmill Lake Taylor 25 35-69-36 CCB 0SsI X
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TABLE III-2 (Continued)

Surface Type of Surface Water
Lake or Impoundment County Acres Location* Ownership Water** Classification
A B B
Afton City Reservoir Union 18 29-72-17 City 0OSsIT X X X
Green Valley Union 400 31-73-26 State OsI > b4 x
McKinley Lake Union 50 31=~72=11 City OSI b4 X be
Summit Lake Union X b4
Thayer Lake Union 11 28-72-22 State 0SI X
Bob White Lake Wayne 115 22-68-4 State OSI X x X
Corydon Reservoir Wayne 50 22-69-24 City OSI X X X
Humeston Reservoir Wayne 14 23-70-9 City 0OST b4 b4 x
Lineville Reservoir Wayne X b4
Seymour Reservoir Wayne 30 20-68-23 city 0SI X X X

*Range-Township-Section
**Type of Water: FP - Farm Pond
OnSI - On Stream Impoundment
0SI - Off Stream Impoundment

CCB - County Conservation Board



PHYSIOGRAPHIC FEATURES (1)

The physiographic features of the basin developed during a long
geologic interval in which the area was submerged beneath shallow
seas most of the time. During that interval, large amounts of
sediment were deposited and then consolidated into the sedimentary
rocks which underlie the area. The most recent interval of
submergence occurred in the Cretaceous Period and sediment
deposited during that time now forms the youngest consolidated
rocks of the area. Near the end of the Cretaceous Period, the land
emerged from the sea, and the surface was subjected to the forces

of weathering and erosion for millions of years. A mature

erosional topography developed and the Cretaceous rocks were
removed from all but the western part of the basin, exposing older

rock of the Pennsylvanian System.

The first continental glacier of which there is evidence moved
into southern Iowa over this mature erosional topography which
probably had a local relief of 200 to 300 feet. This glacier, the
Nebraskan, altered the bedrock surface by smoothing off part of
the uplands and filling the valleys with debris. This debris
remained and formed a nearly level drift plain when the ice melted.
The material deposited in these major preglacial valleys varies

from fine silt and clay to very coarse gravel and boulders.
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The Nebraskan glacial stage was followed by a long ice-free
interglacial stage called the Aftonian. During this stage,
chemical decomposition of the glacial till resulted in the
formation of deep gumbotil which averages 8 to 9 feet in thickness

on the flat uplands.

The final continental glacier to invade this part of the State
was the Kansan. When this glacier advanced and then receded, the
area was again covered with a relatively level drift plain which
was probably similar in topography to the young Wisconsin drift
plain found in north central Iowa. The area was not covered with
ice again and during post-Kansas time a deep gumbotil developed
on the upland surface. The plain has been maturely dissected

until only remnants of the original surface remain.

Although no evidence of subsequent glaciation occurs in the basin,
a thick layer of wind-blown silt, called loess, was deposited over
most of southern Iowa and adjacent areas after the Kansan glacier.
Although other deposits of loess occur, the most extensive
deposition was probably during the same geologic era as the
Wisconsin ice sheets further north. In southwest Iowa, most of the
loess probably had its origin in the flood plain of the Missouri
River. To the east, the loess may have been derived, in part,

from the margin of the Wisconsin drift and from local bottomlands.
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Recent accelerated erosion is evident along many of the drainageways,
particularly in the western part of the basin where gullies have

developed in the floors of many of the valleys.

The present topography of the basin is dissected with a large

part of the land in sloping, broad stream valleys, and well-developed
flood plains. In general, the topography becomes progressively

more mature from east to west. In the east, the old Kansan

drift plain is preserved in numerous flat-topped divides, some of

which are from one to two miles in width. Natural drainage is

often poor on these flat ridges and artificial drainage may be

required for agriculture in limited areas. The most extensive
flat uplands occur in the vicinity of Humeston, Allerﬁon, and
Seymour in Wayne County. Eastward, in Appanoose and Davis Counties,
the divisions are narrower but the streams are not entrenched as
deeply as they are west of Wayne County. Westward from Wayne
County, these divides become narrower and have been termed "shoe
string divides". 1In Decatur, Ringgold, Taylor and Page Counties,
most divides are rounded and tend to be parallel to the regional
drainage in a northeast-southwest direction giving rise in the
west‘to a "washboard" topography. A few rather extensive flat
uplands are found near Lamoni and Weldon in Decatur County; along
the divide between the Chariton and Des Moines drainage basins in

Clarke County; near Tingley in Ringgold County; and in the
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vicinity of Lenox and Clearfield in Taylor County.

The soils of the Southern Iowa Basin result from a combination of
factors including parent materials, topography, vegetation and
climate. The soils have been grouped into association areas which
indicate the usual arrangement of soil types and topography

giving rise to a characteristic landscape within an individual
area. A soil association, therefore, indicates a repeating pattern
of soil types most commonly found in a given area. Six major soil
associations are found in the Southern Iowa Basin. These are

shown on Figure III-2. Detailed information for each soil type

can be found in "Principal Soils of Iowa" (6).

The soil associations in the basin relate directly or indirectly
to the loessial deposits of the Kansan drift. Erosion has exposed
the underlying drift material in some areas. On the broad ridges
the loessial soil cover ranges from more than 200 inches in the
west to 75-100 inches in the east. The loess cap is thickest on
the ridges and thins uniformly east and west of the divides.

Loess also becomes finer textured and less permeable from west to
east. The loessial soil of the various associations, with the
major exception of Lindley-Keswick-Weller, were formed under a
cover of prairie grass and, in general, are more fertile than

those developed under forest cover. Severe erosion problems occur
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MAJOR SOIL ASSOCIATIONS®
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on the steeper slopes. The subsoil is difficult to work and
relatively unproductive in areas where the surface soil has been

removed.

CLIMATOLOGY

Average annual temperatures are higher and the average growing
season longer in the Southern Iowa Basin than in the other river
basins in Iowa. To facilitate the interpretation of climatological
records, the calendar year is divided into agricultural growing
seasons of the staple crops of the basin. The agricultural growing
season generally covers the period from early April to early October.
The dormant season includes the period from October through March.
The average temperature in the basin, during the growing season,

is about 66 degrees. Normal temperatures during the dormant

season are about 31 degrees lower or an average of 35 degrees.

The average frost-free season varies in the basin from 150 days in

Cass County to 170 days in Van Buren County.

Annual precipitation tends to increase from west to east. Data
available from U.S. Weather Bureau reporting stations in the basin
show a range in mean annual precipitation from 28.95 inches at
Harlan in Shelby County to 33.46 inches at Centerville in Appanoose
County. During most years, southern Iowa receives adequate

precipitation for satisfactory crop growth. Normally, rainfall
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during the growing season is about 23.4 inches or 71 percent of

the annual average for the basin.

Summer winds are variable, but are usually from the southern
quadrant, bringing moist air from the Gulf of Mexico. The resulting
precipitation frequently is in the form of heavy thunderstorms.

Hot southerly winds during periods of prolonged high temperatures
have created water management problems during some years,
particularly in the western part of the basip. These conditions

have occasionally resulted in major crop damage in recent years.

A more detailed description of climatology for the basin and the

State can be found in the Supporting Document (7).

SURFACE WATERS

STREAM FLOW

That portion of precipitation which flows across the land surface
into artificial and natural drainage channels is usually referred
to as storm runoff. This runoff, supplemented by discharge from
grbundwater sources, constitutes the flow observed in streams.
Therefore, stream flow is highly correlated to precipitation, which
varies from year to year and from area to area. Precipitation and
stream flow also vary with time. While most years are in the

normal range, some years can be extremely wet or dry.
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Average annual runoff in the basin (4) ranges from less than
five inches in the northwest part of the basin to more than
seven inches in the southeast. In general, runoff follows
the pattern of mean annual precipitation which ranges from
about 29 inches to more than 34 inches from the western to

the southeastern parts of the basin (7).

Although no definite cycles are apparent, runoff tends to be
above, or below, average for periods longer than one year.
The longest stream flow periods on the Cedar River at Cedar
Rapids when runoff was above average were the two six-year
periods of 1915-20 and 1942-47. Also at the same site, the
longest below average period was the seven years from 1953
to 1959. Statistics showing extremes in annual runoff at
selected stations in the Southern Iowa Basin are shown in

Table III-3.

The stations included in Table III-3 are those measuring the
flow from drainage areas of moderate size and those whose
records include the drought of the mid-1950's. Small drainage
areas are too sensitive to indicate hydrologic conditions.
Large drainage areas, which integrate widespread meteorologic
and physical patterns, are too insensitive to be representative

of basin conditions.

Stream flow is characteristically variable. In Iowa, it is common
for peak stream flows to be 10,000 or more times the minimum

flows. As an indicator of the variability of high flows, the
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ratio of the mean annual flood to the mean discharge for selected
stations in the basin is shown in Table III-3. The mean annual
flood is the peak flow that is equaled or exceeded once on an
average of about every other year (recurrence interval of 2.33
years). It is a fairly stable statistic which is generally
unaffected by the chance occurrence of a very large flood. The
ratios for the stations listed in Table III-3 vary from 23.1 to

34.2.

As an index of the variation in low flows, the ratio of the flow
at the 90 percent duration level (Q90) to the mean flow is also
listed in Table III-3. This ratio, which varies from 0.02 to 0.12,

is much less than the ratio defining high flows.

Analysis of Table III-3 indicates that stream flow is highly
variable. On the average, every 2.33 years a peak flow is reached
that is about 28 or more times the mean flow. During 10 percent

of the time, low flows are lower than 6 percent of the mean flow.

LOW FLOW CHARACTERISTICS

Water quality criteria of the State must be met at all times when
the flow of the stream equals or exceeds the statistical 7Q10 low
flow. The 7Q10 low flow and the physical characteristics of the
stream must be established if the assimilative capacity is to be

analyzed and allowable discharges determined.
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TABLE III-3

ANNUAL RUNOFF AND INDICATORS OF FLOW VARIABILITY FOR SELECTED STATIONS

IN THE SOUTHERN IOWA BASIN (4)

Drainage Mean Annual Runoff in Inches 02.33* Q90 **
Station Name Period of Record Area Sg. Mi. Flow cfs Mean Max. Year Min. Year Qmean Qmean
West Nishnabotna River
at Randolph 1948-67 1,326 498 5.50 11.58 1951 1.14 1968 28.9 0.12
Nodaway River
at Clarinda 1918-24, 1936-67 762 304 5.43 11.89 1947 0.67 1968 34.2 0.05
Thompson River
at Davis City 1918-24, 1941-67 701 354 6.80 14.37 1947 1..81 1956 231 0.02

NOTE: Minimum annual runoff for period through 1968.

*02.33 is mean annual flood; Qmean is mean flow.
** 090 is flow equaled or exceeded 90 percent of time; Qmean is mean flow.



The United States Geological Survey (USGS) maintains an extensive
nationwide network of stream gaging stations. Stream flow is
monitored continuously at some stations and periodically at
others. By extrapolaﬁion of data from this established gaging
network and review of partial-recqrd stations, additional flow
information may be determined for streams where continuously
recording gaging stations are not provided. Not all gages in a
river basin are of the same period of record. Published values
of statistical flows such as Q90 (the flow equaled or exceeded

90 percent of the time) or the 7Q10 low flow cannot be expected

to correlate exactly at different gages.

Specific USGS gaging station locations in the basin are shown on:
Figure III-3. Both partial and continuous recording gaging stations
are identified. Table III-4 iists the USGS station number,
tributary drainage areas above the station, and the 7Q10 low flow,

where available, for each station.

As indicated in Table III-4, data are not available for
identification of 7Q10 low flow at each'gaging station. At those
stations where data are insufficient, low flow was determined by
extrapolation £o permit waste load allocatibns. Verification of
the extrapolated results will be required as additional flow

information is collected in the future.
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0C-III

USGS
Station

No.

4943

4945

8072.6

8072.8

8073

8073.2

8073.4

8073.6

8073.8

8074

8074.1

8074.2

8074.4

8074.8

TABLE III-4

SOUTHERN IOWA BASIN
USGS GAGING STATION INFORMATION

Stream
Fox River
Fox River
West Nishnabotna River
West Fork West Nishnabotna River
West Fork West Nishnabotna River
West Nishnabotna River
West Nishnabotna River
East Branch West Nishnabotna River
East Branch West Nishnabotna River
East Branch West Nishnabotna River
West Nishnabotna River
Graybill Creek
Farm Creek

Indian Creek

Location
Bloomfield
Cantril
Near Manning
Near Manilla
Harlan
Harlan
Avoca
Near Red Line
Near Jacksonville
Avoca -
Hancock
Near Macedonia
Near Macedonia

Near Hastings

Sg. Miles

Drainage Area

7010 Low Flow

cfs

cfs/Sg. Mile

87

161.

ol

0

58.6

64.

146.

316.

357.

70.

151.

223.

609.

52.

104.

2

0

0

0

0]

0

0

0

67.9

0.00

<0.10

<0.10

0.0000
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USGS

Station
No.

8075

8075.5

8076

8076.5

8078

8079

8080

8082

8085

8086

8087

8088

8088.5

8089

8090

TABLE III-4

(Continued)

Stream
West Nishnabotna River
West Nishnabotna River
Silver Creek
Silver Creek
Middle Silver Creek
Silver Creek
Mule Creek
Spring Valley Creek
West Nishnabotna River
Walnut Creek
Walnut Creek
Walnut Creek
East Nishnabotna River
East Nishnabotna River

Davids Creek

Drainage Area

7010 Low Flow

Location Sq. Miles cfs cfs/Sqg. Mile
White Cloud 967.0 - e
Near Malvern 974.0 - e
Near Avoca 595 2 - ys
Near Treynor 11500 - s
Near Treynor 74.3 — na
Near Malvern 282.0 i —
Near Malvern 10.6 = e
Near Tabor 7.65 <0.10 =
Randolph 132650 170 0.0128
Near Griswold 61.3 o m
Near Hawthorne 140.0 - -
Near Randolph 2220 - ——
Near Audubon 66.7 - e
Exira 195.0 - -
Near Hamlin 26..10 <0.10 ——
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USGS
Station

No.

8090.5

8091

8091.5

8092

8092.1

8092.5

8093

8093.3

8093.5

8094

8094.5

8095

8098

8100

8118.4

Stream
Davids Creek
Troublesome Creek
Troublesome Creek
East Nishnabotna River
East Nishnabotna River
Turkey Creek
Turkey Creek
East Nishnabotna River
Indian Creek
Indian Creek
East Nishnabotna River
East Nishnabotna River
East Nishnabotna River
Nishnabotna River

Tarkio River

TABLE III-4 (Continued)

Location
Exira
Near Wiota
Near Atlantic
Atlantic
Near Atlantic
East of Atlantic
Near Atlantic
Near Lewis
Near Elk Horn
Near Lewis
Near Griswold
Red Oak
Near Farragut
Above Hamburg

Stanton

Drainage Area
Sg. Miles

56.7

68.4

128.0

382.0

432.0

69.5

133.0

574.0

67.4

183.0

778.0

894.0

1,082.0

2,806.0

49.3

7010 Low Flow

cfs

<0.10

cfs/Sg. Mile
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USGS
Station

No.

8118.6
8118.8
8119
8120
8123
8124
8163
8163.5
8164
8165.5
8166
8167
8168
8169

8170

Stream
Tarkio River
East Tarkio Creek
Tarkio River
Tarkio River
West Tarkio Creek
West Tarkio Creek
West Nodaway River
Sevenmile Creek
Sevenmile Creek
West Nodaway River
Middle Nodaway River
West Fork Middle Nodaway River
West Fork Middle Nodaway River
Middle Nodaway River

Nodaway River

TABLE III-4 (Continued)

Location

Near

Near

Near

Coburg

Yorktown

Yorktown

Blanchard

Near

Near

Near

Near

Near

Nearxr

Near

- Near

Near

Near

Coin
Northboro
Cumberland
Lyman
Morton Mill
Villisca
Bridgewater
Fontanelle
Bridgewater

villisca

Clarinda

Drainage Area

Sq. Miles
66.6
58.0

155.0
200.0
66.9
87.7
65.1
60.8
124.0
344.0
89.3
67.9
128.0
341.0

762.0

7010 Low Flow

cfs
<0.10
<0.10

<0.10

<0.10
<0.10

<0.10

cfs/Sg. Mile
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USGS

Station

No.

8170.5

8171

8172

8186

8186.5

8187

8191

8191.2

8191.4

8191.5

8191:8

8191.9

8191.95

8961

8961.5

Stream
East Nodaway River
East Nodaway River
Nodaway River
Platte River
East Platte River
Platte River
West Branch 102 River
West Branch 102 River
West Branch 102 River
West Fork 102 River
East Fork 102 River
East Fork 102 River
Middle Fork 102 River
Grand River

Grand River

TABLE III-4 (Continued)

Near

Near

Near

Near

Near

Near

Near

Near

Near

Near

Near

Near

Near

Location

Williamson

Shambaugh

Braddyville

Kent

Knowlton

Knowlton

Gravity

Gravity

New Market

New Market

Bedford

Bedford

Bedford

Knowlton

Near

Blockton

Drainage Area

Sg. Miles

7010 Low Flow

cfs

cfs/Sq. Mile

54.2

333.0

1,135.0

77.9

66.8

179.0

522

106.0

123.0

183.0

60.4

92.1

59.8

675

207.0

<0.10

<0.10
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TABLE III-4 (Continued)

USGS
Station Drainage Area 7010 Low Flow
No. Stream Location Sg. Miles cfs cfs/Sg. Mile

8962 East Fork Grand River Near Mount Ayr 64.7 - -
8962.5 East Fork Grand River South of Mount Ayr 95.9 <0.10 e
8977.7 Thompson River Near Hebron 80.0 <0.10 ==
8978 Threemile Creek Near Afton 54.8 <0.10 o=
8978.2 Thompson River Near Afton 23120 - -
8978.8 Twelvemile Creek Near Arispe 68.0 <0.10 -
8979 Thompson River Near Grand River 401.0 - -
8979.4 Long Creek Near Van Wert 05750 <0.10 ==
8980 Thompson River Davis City 701.0 1.20 0.0017
8983 Weldon River East of Leon 72 .4 <0.10 =
8984 Weldon River Near Leon 104.0 — e
8984.5 Weldon River Near Pleasanton 228.0 <0.10 —=
8984.7 Little River Near Leon 69.2 i =
9033 Chariton River Near Derby 71 .0 = ==

9033.5 Wolf Creek Near Chariton 65.0 - -
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USGS

Station

No.

9035

9036

9036.5

9038

9039

9040

9041.5

Stream
Honey Creek
South Fork Chariton River
South Fork Chariton River
South Fork Chariton River
Chariton River
Chariton River

Shoal Creek

TABLE III-4 (Continued)

Location
Near Russell
Near Cambria
Near Corydon
Griffinsville
Near Rathbun
Near Centerville

Near Cincinnati

*Flow is now protected to ]] cfs by releases from Lake Rathbun.

Drainage Area

7010 Low Flow

Sg. Miles cfs cfs/Sqg. Mile
13.2 0.00 0.0000
58.0 -- s
68.1 - -

234.0 <0.10%* -
551.0 <0.10%* --
708.0 0.21 0.0003
56.6 - -



Low flows usually occur either during August and September or during
January and February. Analyses of critical conditions for
defining waste load allocations must therefore be conducted for

both warm and cold water temperatures.

In general, low flows per square mile in the Southern Iowa Basin
are significantly less than the State average when results are
compared on the basis of discharge per square mile. However, the
low flows per square mile in the East and West Nishnabotna Rivers
are similar to or higher than the State average as shown in

Table III-5.

Low flow in the Chariton River below Rathbun Dam has been
regulated since closure of the dam in 1969. Corps of Engineers'’
operating procedure provides for a minimum low flow of 11 cfs to

be maintained below the dam.

Table III-5 shows a comparison of average flows from long term
continuously recording gaging stations within the basin with the

average flows for 84 stations within the State.

Table III-5 refers to average daily discharges recorded at each

gaging station regardless of Chronological sequence. Similar to

the daily flow data shown in Table III-5, the average 7Q10 low flow

for the rivers within the basin is considerably lower than the
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Location

State of Iowa
Average

Chariton River
near Centerville

Chariton River
near Rathbun

E. Nishnabotna River

at Red Oak

E. Nishnabotna River

near Atlantic

Fox River
at Bloomfield

Fox River
at Cantril

Nishnabotna River
above Hamburg

Nodaway River
at Clarinda

East Fork 102 River
near Bedford

Tarkio River
at Stanton

Thompson River
at Davis City

Weldon River
near Leon

TABLE III-5

SOUTHERN IOWA BASIN

LOW FLOW DATA

Flows,

in cfs/sq mi, Equaled or Exceeded,

for

Percentage of Time Indicated in Column Headings*

50

0.150

0.055

0.074

0.157

0.220

0.042

0.087

0.153

0.106

0.072

D.223

0.103

0.084

90

0.033

0.003

0.004

0.035

0.060

0.004

0.009

0.030

0.020

0.007

0.026

0.011

0.008

III-28

95

0.024

0.002

0.002

0.026

0.046

0.002

0.006

0.019

0.013

0.004

0.013

0.005

0.005

98 99
0.018 0.015
0.001 0.001
0.001 0.001
0.019 0.016
0.035 0.030
0.001 0.001
0.004 0.003
0. 012 0.009
0.010 0.008
0.003 0.002
0.008 0.006
0.002 0.001
0.003 0.002




TABLE III-5 (Continued)

Flows, in cfs/sq mi, Equaled or Exceeded, for
Percentage of Time Indicated in Column Headings*
Location 50 90 95 98 99

W. Nishnabotna River
at Hancock 0217 0.072 0.053 0.038 0.030

W. Nishnabotna River
at Randolph 0.189 0.045 0.026 0.016 0.013

*Towa Natural Resources Council, Low-Flow Characteristics of Iowa
Streams Through 1966, Bulletin No. 10, 1970.
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average for the State. The 7Q10 low flow for the Nishnabotna
River Basin averages 0.00677 cfs/sq.mi., while the State of Iowa

averages 0.020 cfs/sg.mi.

HYDROLOGY

The problems of water supply are more serious in the Southern Iowa
Basin than in the other basins of the State. Dependable ground
water sources are limited. Many of the communities in the basin
are supplied from surface sources. However, groundwater

supplies are still essential for the farms and many of the small

communities in the basin.

A detailed analysis of the geology of the groundwater reservoirs
of the basin and the State is included in the Supporting Document
Report (7). This section summarizes the groundwater resources

of the basin.

The principal sources of groundwater are the alluvial deposits
that underlie the floodplains and terraces of the rivers and

streams of the basin and the bedrock aquifers.

Alluvial deposits are found along the existing water courses, in
outwash sands occupying buried bedrock channels and in thin
discontinuous sand bodies in glacial drift. Sand and gravel

deposits along the major river valleys are productive water
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sources for many of the smaller communities. Individual wells
from these deposits are capable of yielding up to 40 gpm. These
wells are generally confined to the immediate valleys of the

rivers.

Glacial drift is a source of water in much of the basin for stock
watering and rural supply. The drift thickness averages about
200 feet across the basin. The sand layers near the base of the
drift produce water. Wells to the sand deposits yield only a few
gallons per minute, but with favorable conditions and proper well
design, yields of 10 to 20 gpm may be obtained. In many areas of
the basin, these drift sands are the only sources of acceptable

water at a reasonable depth.

Much of the Southern ITowa Basin is underlain by bedrock formations
that have the potential to yield large amounts of water. Deep
depths and generally poor water quality of these aquifers precludes
their use in most cases. The more important aquifers in the basin
are the Dakota Sandstone, Lower Pennsylvanian Sandstone,
Mississippian Limestone, St. Peter Sandstone and the Jordan

Sandstone.

The Dakota Sandstone yields moderate to large quantities of
mineralized water in the southwest part of the basin. At Red Oak,

in Montgomery County, where this aquifer is very thin, yields
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of up to 1,000 gpm are available.

Pennsylvanian Sandstone and Mississippian Limestone occur
throughout the basin. These aquifers have not been developed in

the area because of extreme depth and poor water gquality.

The St. Peter and Jordan Sandstones are found at great depths
(below 3,200 feet) in southern Iowa. The Jordan aquifer is the
principal water producer and is used extensively in the eastern
three-fourths of the State where it is found at shallower depths.
However, several communities in southern Iowa use the Jordan
aquifer because the overlying formations do not yield sufficient
water or are highly mineralized. Throughout most of the basin,
the aquifer occurs so deeply buried that the development cost of

wells is prohibitive for most communities and industries.

GROUNDWATER QUALITY

Certain characteristics of Iowa's groundwaters are common to all
areas and all sources. Others are widespread but not typical for
the entire State. Nearly all of the groundwaters are hard.

Groundwaters available in the Southern Iowa Basin are generally

very hard and highly mineralized.

The mineral content of groundwater, in terms of total dissolved

solids and hardness, generally increases with increased depth.
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The better quality waters in Iowa consistently occur in north-central,
northeast and eastern Iowa. The water from all the bedrock
aquifers is more mineralized in the south, southwest and west

parts of the State.

A detailed discussion of groundwater quality throughout the State

can be found in the Supporting Document Report (7).

The more commonly used sources of groundwater in the basin are
the alluvial aquifers and the Dakota Sandstones. The quality of
water from the alluvial aquifers in the basin is quite variable.
Some of the alluvial deposits yield water with a hardness of

150 to 200 mg/l. 1In general, water containing less than 500 mg/1
of dissolved solids can be obtained from the alluvial aquifers

of the basin. The exception to this is the areas along the West
Nishnabotna River valley in Shelby County where the dissolved

solids content may be as high as 1,000 mg/1.

The Dakota Sandstone is found in the basin primarily in Audubon,
Cass, Montgomery and Pottawattamie Counties. The dissolved solids
concentrations in these counties is generally in the range of

500 to 1,000 mg/1l.

Iron in troublesome amounts (more than 0.3 mg/l) is commonly found
in water from the alluvial aquifers, in sand aquifers beneath the

glacial drift, and in bedrock aquifers.
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Nitrates in excess of acceptable concentrations have been found
in many shallow wells in Southern Iowa. More than 45 mg/l of
nitrates (as NO3) is believed to be a cause of methemoglobinemia
in infants. The source of nitrates is of organic origin coming
primarily from agricultural wastes, septic tank effluent and

fertilizers.

The occurrence of high nitrate concentrations is related more to
improper well construction and location than to a particular
region. However, instances of properly constructed wells yielding
high nitrate concentrations are common in some alluvial aquifers.
Upper layers of sand and gravel may contain unacceptable amounts
whereas parts of the aquifer below an intervening clay layer
contain negligible amounts of nitrate. Continued applications of
fertilizer on floodplain and terrace areas may result in this
problem becoming more widespread. Where clay layers do not
separate the alluvial aquifers into two or more parts, nitrates
may contaminate the only major source of groundwater over a large

area.
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CHAPTER IV

WATER QUALITY

The objective of water quality management is to protect and
enhance water resources to ensure acceptable conditions for
designated uses. Sound management requires knowledge of the

existing water quality.

Existing water quality for the Southern Iowa Basin has been
identified from available data. The data indicate some areas

of degraded water quality.

It is the purpose of water quality standards to limit waste
inputs to streams so that designated water uses will not be

impaired.

The Iowa Water Quality Commission has classified streams into
four use classifications; A,B,C and General. Class A waters are
those which are to be preserved for whole body contact. Class
B Waters are those which are to be preserved for wildlife,
aquatic life, and non-body contact recreation. Class C Waters
are those which must be of a quality to meet requirements for
use as a potable water supply. The General classification,
which applies to all surface waters, provides for generally
acceptable physical conditions and elimination of toxic sub-

stances. The Supporting Document for Iowa Water Quality

Management Plans (1) lists in detail the standards for each

class.

In addition to material contamination, thermal discharges
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are important to water quality. Many life forms cannot adapt
to a wide range of temperature. Temperature variations within
a stream can result in different proportions of species, and
may even result in the disappearance of some forms and the
appearance of others. Standards have been set for thermal
discharges and Class B streams have been further classified as

"cold water" or "warm water".

Table IV-1, based on Water Quality Standards, Chapter 16, Iowa

Departmental Rules, sets out the classifications of the various
streams in the Southern Iowa Basin. Figure IV-1 shows the

locations of these streams.

TABLE IV-1
SOUTHERN IOWA BASIN
SURFACE WATER CLASSIFICATION

Stream Segment Classification
A B C

Warm Water

A. Missouri River - Main Stem

Missouri State line to South Dakota State line X X 2
(above
Council
1. Chariton River Bluffs)
Missouri State line to Rathbun Reservoir 3
Rathbun Reservoir X X
Rathbun Reservoir to Highway 65 b'4
2. Weldon River - Missouri State line to Highway 2 X

3. Thompson River
Missouri State line to Madison County line X

4. Grand River - Missouri State line to Highway 66 X

5. Platte River
Missouri State line to Adams County line X
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TABLE IV-1 (Continued)

Stream Segment Classification

A B o]

Warm Water

6. East Fork One Hundred and Two River X
(above
Bedford)
7. West Fork One Hundred and Two River
Missouri State line to Highway 2 X
8. Nodaway River
Missouri State line to East and West Nodaway Rivers X
a. West Nodaway River - Mouth to Sevenmile Creek X X
(above
Clarinda)
(1) Middle Nodaway River - Mouth to Adair County line x
b. East Nodaway River - Mouth to Highway 148 X
9. Tarkio River - Missouri State line to East Tarkio Creek X
10. West Tarkio Creek
Missouri State line to Page County Road J52 X
11. Nishnabotna River
Missouri State line to East and West Nishnabotna Rivers X
a. East Nishnabotna River - Mouth to Interstate 80 X
(1) Indian Creek - Mouth to Camp Creek p 4
(2) Turkey Creek - Mouth to Highway 71 X
(3) Troublesome Creek - Mouth to Crooked Creek X
b. West Nishnabotna River - Mouth to Highway 44 %
(1) Wwalnut Creek - Mouth to Hunter Branch x
(2) Silver Creek - Mouth to Prairie Creek X

(3) East Branch West Nishnabotna River - Mouth to
Shelby County line X

Iv-3



30 Miles
= - —————— e— |

40 Kilometers

STATE OF IOWA

_l/ | ‘; ’( 7 ,// DEPARTMENT OF ENVIRONMENTAL QUALITY
PRy ) Y : SOUTHERN IOWA BASIN
i (3 ' ';4/ ' Brayton ;Yj‘ﬁnr:a‘ /
svor] 07 T PR S SURFACE WATER CLASSIFICATION

s*®%ss  (Class A
#~~==, (Class B (warm water)
O Class C

}‘ ® Greenfield \

>4 Y
ol ® Cumberland e - ™

§ | / Fowianel;;
P . ("‘\_\_,,‘_» Matsenal"_ S ‘(// ‘ ~Lizemie \\L 2
Griswold | ass/ | Bridgewater” >
) / s 5 [ -\ ) . / Orient

! o i - A 7, e \L

Fetn 1 [ | LY | R
EH;ozL{ \ 9. "Won ? . T AT 4 & R

Silver 1

Chariton

(J
\_js!e(l
oo ‘-"\\ .
\

N

/ Shannon c;ﬁ

&/

- L
s@pes imogene
5 Randolph
S Ty

o & :/," # 6‘5'( Lenox | We > ® Humeston Millerton
~ 20 - r//y-/‘l 2 l “\_Garden Grove 2\
y Ly W Sharpsburg -~/ | Di o, ) e '
: . . 4 .
Shenandoah’ o s] o) - A f Clearfield : e ;
® il [ gi &) § ‘ 1M-w .
b 2 pp y P Cit b £
[ /Yorktofwr{ ,»’/ ) oty /mm'“. oy wangt " y e : ;
b Farragut | /’ Clarind (\ ~ o ; Nops= Cenﬁe.rwh Q: )
I 5 \ ® sllerton &/ Cooper BTG A 8 R
Riverton 1 {/ Coin, Shnn’vbau h = y ® Nums. @ 0. 5 3 ., M)\
' ¢ @ Seymour nod ,.__,_/’“""L“\“N Exline o, 3 s i ™ ~Cantril,
\ s, . ; ~a . o, % % )
\tzn A ! orthbord Colle: 5§D~"95 «\\, | FrR——— ' v ~fa e . Mt Sterling
> o vy : - " . -
4 & 3/ Braddyvill o deen " s | o e -
= - L - - & Blanchard e -
Al "~ -
M I S 5 0 U R 1

: FIGURE IV-1




SAMPLING LOCATIONS

The evaluation of water quality in the Southern Iowa Basin is
based upon data collected by DEQ, the State Health Department,
the State Hygienic Laboratory, and Iowa State University. Some
additional data are available from other State, local, and

Federal agencies.

Sampling locations in the Southern Iowa Basin are shown on

Figure IV-2.

CHARITON RIVER (2)

Water in the Chariton River is generally of good quality with
the exception of the segment directly below the City of Chariton.
This segment is characterized by undesirable bacteria, elevated
BODS, excessive nutrients, and depressed dissolved oxygen,
particularly during low flow conditions. Pesticide levels in
the Chariton River from nonpoint sources may be of concern if

current levels persist.

WATER QUALITY CONDITIONS

Harmful Substances - The soils in the Chariton River Basin are

rich in manganese. High manganese levels in the river are
associated more with surface runoff than with point waste
discharges. Manganese, although not toxic, can cause problems
in drinking water supplies. Concentrations of manganese have
exceeded standards for drinking water supplies in many of the

samples collected since 1970 (Table IV-2). While there are
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currently few surface water supplies in the Chariton Basin,

the Rathbun Regional Water Association serving Lucas, Monroe,

Wayne, and Appanoose Counties is planning on the use of the

Rathbun Reservoir for a water supply.

Pesticide levels for dieldrin and DDE have exceeded the re-

commended maximum concentrations established by the National

Academy of Science (1972) (Table IV-3).

TABLE IV-2
SOUTHERN IOWA BASIN
HEAVY METALS IN THE CHARITON RIVER

Number of Samples Mean of Those With

Total With Detectable Detectable Levels Maximum
Parameter Samples Levels (pg/1) (ng/1)
As 19 0
Ba 21 16 169 300
Ccd 25 0
Cr 27 0
Cu 25 5 18 18
Pb 25 0
Mn 25 20 294 940
Hg 8 0
Ni 17 0
Ag 13 0
Zn 25 18 44 100
TABLE IV-3
SOUTHERN IOWA BASIN
PESTICIDES IN THE CHARITON RIVER
Number of Samples Mean of Those With
Total With Detectable Detectable Levels Maximum
Parameter Samples Levels (ng/1) (ng/1)
DDE 29 26 198 1,421
Dieldrin 29 29 5 22
Atrazine 29 17 3,105 9,400
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Physical Modification - The Chariton River and its tributaries

are characterized by high turbidity during periods of heavy rain
and runoff conditions. The high turbidity has the effect of
preventing significant light penetration which preVents algal
blooms that might otherwise result from the increased nutrients

associated with the runoff events.

The rechannelization and dredging of some portions of the river
have had serious effects on water quélity and biological parameters.
~ Due to the extreme variations in flow, these éegments fluctuate
between high flow scouring periods and low flow stagnant pooling.
The City of Chariton's sewage treatment plant discharges into one

of these pool areas and further contributes to this problem.

Eutrophication Potential - Both nitrate and phosphate are

consistently found in high concentrations in the Chariton River.
While the nutrient concentrations are high, nuisance algal blooms
have not developed. This is probably due to the high turbidity
described previously. Water quality data on nutrients in the
Chariton River are shown in Figures IV-3, IV-4, IV-5, IV-6,

and IV-7.

Oxygen Depletion - Dissolved oxygen has generally been sufficient

to support a variety of fish life in the river. Exceptions are
noted above, near the City of Chariton. Reaeration takes place
below Charitdn and adequate oxygen has been found throughout the
rest of £he river. The water quality violations for dissolved

oxygen and ammonia are found almost exclusively in the ségment
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immediately below Chariton. (See Figures IV-8 and IV-9.)

Health Hazards and Aesthetic Degradation - Fecal and total

coliform concentrations reflect the point source nature of these
parameters during low stream flows. Coliform concentrations
decrease from a peak below the City of Chariton and are within
standards for water supplies and recreational use by the time
they reach Rathbun Reservoir. During runoff conditions, the
fecal coliform concentrations are high throughout the river
reflecting the contributions of nonpoint source runoff to the

river.

Salinity, Acidity, and Alkalinity - Salinity and acidity have

not been problems in the Chariton River to date. Concentrations
of dissolved solids have generally been within Iowa standards.
Water quality data on total dissolved solids and alkalinity

1 o L 2 -

Figures IV-

'._l

0 and IV-11, respectively.
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Rathbun Reservoir - Rathbun Dam is located on the Chariton River

about six miles north of Centerville. Rathbun Reservoir (Lake
Rathbun), located near the headwaters of the river, controls
549 square miles of drainage area. At conservation pool level,
the reservoir has a length of eleven miles, a surface area of

about 11,000 acres, and 180 miles of shoreline.

Water quality problems in Lake Rathbun originate, for the most
part, from a few basic conditions inherent in the Chariton River
basin and the morphology of the lake. These are (1) high
turbidity, (2) high nutrient input, and (3) regular thermal

stratification with oxygen depletion in the lower strata.

Thermal stratification exists yearly from June through August

or September. The high nutrient input derives from sewage
treatment plant discharges to the Chariton River and agricultural
runoff in the upstream drainage basin. These nutrients stimulate
heavy seasonal algae and macrophyte growth. This eventually
creates a large BOD load on the lake. In conjunction with summer
stratification, this BOD load is a cause of oxygen depletion in
the lower depths of the lake. Low oxygen concentrations in the
lower levels of the lake severely restrict populations of fish

food organisms as well as fish habitat.

In spite of these problems, Lake Rathbun is the most attractice
large reservoir in the State for recreation and has probably
the best water quality of the large reservoirs. Algal problems,

while present, are not as great as in most Iowa lakes.

IvV-19




NISHNABOTNA RIVER (2)

Water quality problems occur in the Nishnabotna River Basin at
both high and low flows. Point sources, including large
livestock operations, have caused ammonia and dissolved oxygen
violations during low flow periods. During high flow, runoff
causes very high turbidity and suspended solids concentrations.

These parameters create serious problems for aquatic life.

WATER QUALITY CONDITIONS

Harmful Substances -~ Various heavy metals have been found in

the Nishnabotna River (Table IV-4). Only barium and copper have
been found in violation of Iowa Water Quality Standards.
Since there are no known dischargers of heavy metal to the

Nishnabotna River, the source of these violations is unknown.

Pesticides found in the Nishnabotna River include DDE, DDT,
dieldrin, heptachlor, heptachlor epoxide, and lindane (Table
IVv-5). Herbicides found include 2,4-D and 2,4,5-T. Concentra-
tions of DDE, DDT, dieldrin, heptachlor, and heptachlor epoxide
have been found iﬁ concentrations higher than the recommended
maximums established by the National Academy of Science. The
wide variety of pesticides found is typical of a predominantly

agricultural basin.
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TABLE 1IV-4
SOUTHERN IOWA BASIN
HEAVY METALS IN THE NISHNABOTNA RIVER

Number of Samples Mean of Those With

Total With Detectable Detectable Levels Maximum
Parameter Samples Levels (pg/1) (ng/1)
As 18 0
Ba 15 12 467 1,700
cd 17 0
Cr 22 2 10 10
Cu 17 6 23 30
Pb 17 4 40 60
Mn 23 20 401 2,800
Hg 4 0
Ni 13 0
Ag 7 0
Zn E7 12 53 160

TABLE 1Iv-5
SOUTHERN IOWA BASIN
PESTICIDES IN THE NISHNABOTNA RIVER

Number of Samples Mean of Those With

Total With Detectable Detectable Levels Maximum

Parameter Samples Levels (ng/1) (ng/1
DDE 5 il 17 17
DDT 5 1 14 14
Dieldrin 13 13 30 30
Heptachlor

Epoxide 3 1 20 20
Heptachlor 4 2 310 600

Physical Modification - Between 1881 and 1929 about 75% and 90%

of the lower 100 miles of the East and West Nishnabotna Rivers,
respectively, were straightened. 1In addition, major portions of
Walnut, Silver, and Indian Creeks were straightened. The

channel straightening and levee work in the Nishnabotna River
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Basin was successful in improving drainage and reducing flooding
so that cultivated crops could be produced profitably on the
bottomlands. Extensive channel straightening has also changed the
natural stream characteristics in the basin, and serious problems
have developed. Artifical degradation of the channels due

to straightening, and the natural scour that followed, has lowered
the outlets of tributary streams causing them to dig deeply into
the loess soil. As a result, the rate of development of gullies

in the basin has been seriously increased.

The natural stream channels in the basin, which once meandered
extensively, have tended to be wide and shallow. After straighten-
ing, they became steepsided, flat-bottomed ditches which are

narrow and deeply entrenched in the valleys.

The increased velocity of flow, due to the straightened channels,
has greatly increased the capacity of the flowing water to erode
soil from the bottom and sides of the channel and to transport
this sediment downstream. This tendency for the straightened

channels to increase in size is quite evident in the basin.

The sediment produced in the Nishnabotna River Basin from sheet
erosion, gully erosion, and channel erosion is substantial.
During June, 1947, over 28.8 million tons of suspended sediment

were carried past the gage at Hamburg, as reported by the Corps of

Engineers. Recent measurements of sediment loading and turbidity
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indicate that there has been no improvement since the 1940's.
Suspended sediment measurements at Red Oak, on the East
Nishnabotna River above much of the straightened channel,
indicated 1.5 million tons of sediment loading for the year
1972. Turbidity levels have averaged 100 JTU, among the

highest in the State, with maximum levels of 1,700 JTU.

A 1968 report on fish and wildlife conditions in the Nishnabotna
River by the Fish and Wildlife Service states: "The streams

in the Nishnabotna River drainage basin have been channelized

in all but a few reaches and provide very little fishing except
during occasional periods of high water. Channel alterations
have almost completely eliminated game fish habitat. That

which remains is marginal, of limited value, and unlikely to

improve."

Eutrophication Potential - Phosphate and nitrate concentrations

in the Nishnabotna River are high. Concentrations are similar
to other rivers in the State in this regard. Nutrient sources
include both point and nonpoint. Point sources generally
provide an elevated background level with peaks downstream
from dischargers. High concentrations on the entire river
result from runoff conditions and nonpoint sources. While
concentrations of nutrients are adequate to stimulate large
algal blooms, no nuisance algal conditions have been reported.
Light penetration or other physical factors may often limit

algal populations instead of nitrates or phosphates.
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Salinity, Acidity, and Alkalinity - Data on total dissolved

solids concentrations in the Nishnabotna River have ranged
from 207 mg/l to 539 mg/l with an average of 348 mg/l. Total
alkalinity data averages 236 mg/l, similar to other Iowa
streams. The alkalinity data has fluctuated from 134 mg/1 to

283 mg/1.

Oxygen Depletion - Water quality data collected since 1970

have pointed out violations of the dissolved oxygen and
ammonia standards on the Nishnabotna River (Figures IV-12,
Iv-13, and IV-14). No such violations have been found on the

East Nishnabotna River (Figures IV-15 and IV-16).

Western Iowa Pork at Harlan énd American Beef Packers at Oak-
land‘have caused severe pollution of the upper West Nishnabotna
River. This pollution is sufficiently diluted at high flows

to prevent violations of standards (Figure IV-12). However,
during low flows gross pollution over the entire reach has
occurred (Figures IV-13 and IV-14). Maximum ammonia concentra-

tions of 27 mg/l1 have been found in the river below Oakland.

Both Silver Creek and Walnut Creek, major tributaries entering

the West Nishnabotna River, have relatively low ammonia nitrogen

concentrations. However, flow relative to that of the West

Nishnabotna River is insufficient to significantly lower ammonia

concentrations in the main stem.
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Data from samples collected between 1950-1959 indicate that
dissolved oxygeh violatiohs have increased in recent years and
that water quality has generally deteriorated since that time.

The Nishnabotna River is one of the few rivers in the State that
indicates current water quality poorer than in previous decades.
This is probably the result of the large increase in meat

packing that has occurred in the area and the subsequent discharge
of wastes to the West Nishnabétna River. Dramatic improvement

in water quality could be achieved if point source pollution is

reduced.

Health Hazards and Aesthetic Degradation - Fecal coliform

concentrations increase below point sources and throughout the
river dufing runoff periods. ©No municipalities on theé Nishnabotna
River have chlorination facilities. During low flow conditions,
point sources are the main source of fecal coliform in the river.
During high flows, nonpoint sources also contribute large numbers
of fecal coliform to the river. Concentrations in the Nishnabotna
River are similar to those found in most Iowa streams and have not

resulted in any reported health hazards.
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CHAPTER V

POINT SOURCE DISCHARGE INVENTORY

Point sources of wastewater, identified in DEQ files as discharging
to surface waters in the Southern Iowa Basin, have been inventoried
and tabulated. Municipal, industrial, and semipublic sources are
included. Agricultural and nonpoint sources are discussed in

Chapter VII.

An alphabetical listing of individual municipal, industrial and
semipublic wastewater dischargers is set out in Table V-1 at the
end of this chapter. Table V-1 also shows the location of each
discharger by county and river mile and identifies the receiving
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