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SCOPE

This basin plan addresses the Northeastern Iowa Basin. The
basin includes the Iowa portion of the Upper Iowa and Wapsi-
pinicon River Basins, all of the Yellow, Turkey, and Maguoketa
River Basins, and intermediate areas between these river
basins which drain directly to the Mississippi River through

a number of minor streams (Figure 2).

The scope of this plan entails the study of the following
items: (1) Water Quality Management Programs, (2) Existing
Development Patterns and Basin Characteristics, (3) Existing
Water Quality, (4) Inventories of all Point Sources of Waste-
water Discharge, (5) Assessment of Nonpoint Pollution
Sources, (6) Stream Segment Analyses and Waste Load Alloca-

tions, and (7) Assessment of Needs and Compliance Schedules.

The detail of study of this document is as follows:

Chapter
T Iowa's Water Quality Management Program
A synopsis of the basin planning process is pre-
sented along with a brief description of the DEQ's
water quality management program and strategy.
II. Existing Development Patterns

Information concerning population, land use eco-
nomics and recreational activities within the

basin is presented.

Vi
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FOREWORD

Under section 455B.31, Code of Iowa, 1973, the Iowa Depart-
ment of Environmental Quality (DEQ) is charged with the
responsibility of protecting and maintaining surface and
groundwater 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 determina-
tion and implementation of the necessary requirements to

achieve national water quality goals.

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

Iowa Conservancy Districts, as established by Chapter 457D.3
of the Code of of Iowa. This provides the most compatible use

of data among different State agencies.
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This basin plan is one of a series for the six major river
basins in Iowa. These plans are supplemented by the

Supporting Document for Iowa Water Quality Management Plans

which contains general information of a supporting or back-
ground nature applicable to all six basins. The planning
documents will be prepared by 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 Northeastern IowaBasin. The plan
then identifies and sets forth measures to correct the'
basin's water quality problems. 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 Pollution
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.




SCOPE

This basin plan addresses the Northeastern Iowa Basin. The
basin includes the Iowa portion of the Upper Iowa and Wapsi-
pinicon River Basins, all of the Yellow, Turkey, and Maguoketa
River Basins, and intermediate areas between these river
basins which drain directly to the Mississippi River through

a number of minor streams (Figure 2).

The scope of this plan entails the study of the following
items: (1) Water Quality Management Programs, (2) Existing
Development Patterns and Basin Characteristics, (3) Existing
Water Quality, (4) Inventories of all Point Sources of Waste-
water Discharge, (5) Assessment of Nonpoint Pollution
Sources, (6) Stream Segment Analyses and Waste Load Alloca-

tions, and (7) Assessment of Needs and Compliance Schedules.

The detail of study of this document is as follows:

Chapter
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A synopsis of the basin planning process is pre-
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water quality management program and strategy.
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IIT.

Iv.

VI.

VII.

Basin Characteristics

The physical characteristics of the basin, includ-
ing topography, climatology, physiography, geology,
hydrogeology, hydrology, and ground water quality
are discussed.

Water Quality

Iowa Water Quality Standards and Stream Classifi-
cations are delineated. Available water quality
data have been accumulated and evaluated to pre-
sent the best possible picture of the recent
history of basin water quality. Existing water
quality is described and then compared with the
Iowa Water Quality Standards.

Point Source Discharge Inventory

Available records have been reviewed to determine
the location and characteristics of point source
wastewater discharges. This information is tabu-

lated and summarized.

Waste Load Allocations and Ranking

The results of the waste load allocation analyses
for the basin are listed. Waste load reductions
for each point source waste dischargers are given.
Segments are classified and ranked. Dischargers
are ranked.

Nonpoint Pollution Sources

The problems of nonpoint pollution sources are

addressed. Combined sewer overflows, urban

WA




VIII.

IX.

runoffs, and rural sources of pollution from

animal feeding operations and general agricultural
activities are characterized. Based upon infor-
mation extrapolated from other areas, the potential
pollution from typical sources is identified. |

Needs and Compliance Schedules

An evaluation of the needs for improved wastewater
treatment in the basin is presented. A summary of
the estimated costs associated with these needs is
also given.

Conclusions and Recommendations

Conclusions drawn from the plan are presented
along with several recommendations that would aid
in attaining the goal of improved water quality.

Review and Revision

The procedures for review and revision of this

plan are briefly described.

ix
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CHAPTER I
IOWA'S WATER QUALITY MANAGEMENT PROGRAM

NORTHEASTERN IOWA BASIN

The main objective of water quality management is protection
and enhancement of water resources to ensure acceptable condi-
tions 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),

provides an additional measure of desirable water quality.

WATER QUALITY STANDARDS

Iowa's Water Quality Standards and accompanying use classifi-
cations were established by the Water Quality Commission.
They were adopted by the State on February 12, 1974 and
approved by the U.S. Environmental Protection Agency on
March 26, 1974. When a water quality standard is violated
the water, according to law, is polluted and its quality

must be improved.

Water Use Classifications

The Department of Environmental Quality has responsibility
for establishment of 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.
Accordingly, the DEQ has defined four surface water-use
classifications and has placed all surface waters of the
State into one or more of these classifications. These

classifications are:

Class A - Primary Contact Recreation; Class B - Wildlife,

Secondary Contact Recreation and Aquatic Life (with subclasses

for cold and warm waters); Class C - Potable Water Supply;
and a General Water Quality Criteria. All surface waters
are designated under the General Water Quality Criteria.

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 imply specific water quality standards.

Surface Water Quality Standards

Iowa Water Quality Standards define the constituent levels
which may be present in the surface waters of the State.
Specific concentrations of various constituents which should
not be violated are assigned to each water use, in order to

protect the water for that particular use.

The water quality standards shall be met at all times when
the flow of the receiving stream equals or exceeds the seven
day, l1l-in-10 year low flow (7Q1l0). Exceptions may be made
for intermittent or extremely low flow streams. When inter-
‘mittent streams are classified for aquatic life protection,

the Water Quality Commission may waive the (7Q10) low

I-2




flow requirement and establish a minimum flow in lieu thereof.
Such a waiver shall be granted by the Commission only when it
has been determined that the aquatic resources of the receiv-
ing waters are of little significance at flows less than the

established minimum.

The specific criteria which apply to A, B, C, or General
classifications are detailed in Chapter II of the Supporting

Document For ITowa Water Quality Management Plans (1).

Revision of Water Quality Standards

The Act requires that the State shall from time to time, but
at least once every three years, hold public hearings to re-
view water quality standards and, if appropriate, modify and

adopt new standards.

Some of the most likely changes in the Standards will be re-
visions of the use classifications. Since the National water
quality goal is swimmable-fishable waters by 1983, most an-
ticipated changes will be to upgrade existing Class B waters

to include the current Class A usage. There will also be

cases of upgrading waters, to which only general criteria apply,
Classes A and B. Other revisions that may take place are
changes in the criteria of the current Water Quality Stan-
dards. Any revisions in the Standards will be subject to
public hearings and approval by the EPA before they may

become law.




IMPLEMENTATION STRATEGY

If a management plan is to be effective, it must include a
strategy for implementation of its proposals. This section
gives a brief description of the DEQ's strategy for the

implementation of its basin plans.

Strategy Summary

In most cases, water quality violations are the result of
man's activities. Typical sources of pollution can in-

clude municipal discharges, industrial discharges, and runoff
or nonpoint discharges associated with agricultural practices.
The solution to water pollution is to identify the con-
tributing sources and either eliminate or control them to the
extent necessary to assure that water guality standards will

not be violated.

Waste load allocation studies are performed to estimate the
quantities of pollutants which may be discharged to receiving
waters without exceeding the limits allowed by the water
quality standards. Through the use of the water load alloca-
tions, effluent limitations are established for municipal and
industrial wastewater point source discharges. Only point
sources of pollution are addressed in the waste load alloca-
tions in the initial version of the basin plans. This is
because point sources of pollution are easier to identify

and control. Nonpoint sources of pollution will receive

further considerations in subsequent revisions to the plans.




Regardless of what the waste load allocation study indicates,
to be allowable, the Federal Water Pollution Control Act
Amendments of 1972 (the Act), Public Law 92-500, requires pub-
licly owned treatment plants to provide as a minimum, "sec-
ondary treatment", and industrial plants to provide, as a
minimum, "best practicable control technology currently
available" (B.P.T.) by July 1, 1977. The actual effluent
limitations required under these degrees of treatment are

described in Chapter VI.

The principal mechanism for attaining and maintaining compli-
ance with the water quality standards is through the issuance
of operation permits to all point sources of wastewater dis-
charge. The permits contain either minimum allowable efflu-
ent limitations or limitations more stringent 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 implementa-
tion schedule to assure compliance within a reasonable time

period.

An additional step in the implementation of remedial measures
to abate water pollution exists in the case of municipal
wastewater treatment plants. Public Law 92-500, the Act, has
established a program for assisting publicly owned waste
treatment works with funding for improvements necessary to
meet the goals of the Act. The DEQ, as the state water pol-

lution control agency, has responsibility for administering

Te=h




the program. The final step, then, in the DEQ's strategy
for implementation of the plans is to allocate the federal
funds available for improvement of Iowa municipal treatment

facilities.

Monitoring and Surveillance

Stream Sampling Station Network - The present Iowa stream

sampling station network is a series of sampling points dis-
tributed throughout the State. These are permanent stations,
sampled at the same location and on a quarterly frequency.
The samples are normally analyzed for the same parameters
every quarter. The objective of the sampling network is

to give a general indication of water quality. The network
is effective for measuring trends of either improvement or
degradation of water quality. Although only minimal assis-
tance 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, each sampled quarterly. Seven of these sta-
tions are on the Mississippi River, one near Lansing and
the other at the Davenport Water Plant Intake. The other
stations are located on the lMaquoketa River near Maquoketa,

the Turkey River near Garber, the Upper Iowa River at De-

corah and two stations on the Wapsipinicon River, one at
Independence and one near Dewitt. All stations are sampled

by the State Hygienic Laboratory of the University of Iowa,




under contract to the DEQ. The State Hygienic Laboratory

also does the analyses.

In order to be more effective as a trend indicator, the moni-
toring network should be expanded. To be most effective,
stations should be located below major point source dischar-
ges, and at points on the stream of distinct change in
characteristic. These locations would be at points of con-
fluence of major tributaries, above and below impoundments,

and at points of change of water quality standards designation.

Intensive Stream Water Quality Surveys - The limiting factor

in the effectiveness of the stream sampling network is its
inability to detect cause and effect relationships. The DEQ's
water quality monitoring program therefore includes a comple-
mentary 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 finite time
period. The purpose of the survey is to provide a detailed
determination of the biological, physical, and chemical qual-
ities of the stream water. Information obtained is used to
determine the effects of a specific point source or combina-
tion 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.
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The bulk of the intensive surveys program is conducted by

the State Hygienic Laboratory. The lab usually performs

both sampling and sample analyses. Intensive surveys are

also conducted by the DEQ office to obtain answers to specific
questions. For example, limited surveys are occasionally
conducted by DEQ Regional staff in connection with point

source discharge compliance inspections.

All survey data storage and analysis are performed using com-
puter 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 anlysis formats for evaluating and using the

data,

Point Source Discharge Self-lMonitoring - The principal tool

for the management of point source discharge monitoring and
enforcement of effluent limitations is the State Operation
Permit Program, in coqrdination with the National Pollutant
Discharge Elimination System (NPDES Discharge Permit Program).
The permits not only set discharge effluent limitations and
prescribe compliance schedules for bringing about corrections,
but also specify a program for effluent monitoring and

recording by the permit holder.

Dischargers are currently required to report to the DEQ each

month. Report contents are specified and are tailored to the
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size and complexity of the plant and to the effluent limita-
tions 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
effluent limit violations. The reports are used as a guide
to direct the DEQ resources to the needs for more detailed

monitoring and possible enforcement action.

More importantly, however, 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 then use to improve his operation.

Another self-monitoring program is the State initiated Efflu-
ent Quality Analysis Program (EQAP). This is a program where
the State Hygienic Laboratory mails specially prepared sample
bottles to each discharger. The plant operator collects a
sample at times and locations recommended by the DEQ, and
mails the sample back to the State Hygienic Laboratory for
analysis. Samples are analyzed monthly for Biochemical
Oxygen Demand (BOD) and, in some cases, ammonia. Other water
quality parameters compatible with acid fixing can also be

analyzed from the EQAP sample. Occasionally, heavy metal

or phosphorus analyses are performed at the request of the DEQ.




Plant Inspection - The DEQ also conducts on-site plant in-

spections. The purpose of the inspection is to provide an
in-depth analysis of the operation, maintenance, and effective-
ness of the treatment plant. The inspections provide verifica-
tion 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 observations of the
effluent by the inspector can satisfactorily make the deter-
mination. 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 moni-
toring 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 value of the inspections is twofold; first, they provide
a valuable tool for evaluating permit compliance and docu-
menting the need for enforcement actions, and secondly, and
equally important, they 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 operation and maintenance methods to improve plant

operation and efficiency.




Plant inspections are normally made by the DEQ regional
staff. The regional staff make the inspections when minimal
or no sampling is needed in conjunction with the inspection.
Central office staff make inspections when intensive com-
posite sampling is required. The number of inspections con-
ducted 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 similar 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 in order 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 (IIlH3-N) standards,

at the 7-day, 1-in-10 year low stream flow.

The DO and NH3-N parameters were selected for evaluation
because they are generally the most critical criteria of

the water quality standards. Data from five years of
municipal treatment plant effluent sampling are available

on these parameters and are readily adaptable to data
processing. Other criteria within the water quality standards

can normally be met with secondary treatment.
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It is recognized that othér parameters could be considered in
the waste load allocation analyses. An analysis of histori-
cal water quality data shows that other water quality
criteria have been violated and that critical conditions may
also exist for some parameters during high stream flow peri-
ods., Some other parameters of particular concern include
heavy metals, toxic elements, fecal coliform and thermal
discharges. Where standards violations 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. A more detailed waste load allocation
analysis, however, will have to be left until subsequent
revisions of this plan when additional data and information

become available.

To predict the variation in DO and ammonia concentrations in
the streams, a computer-based mathematical model was used.
Input data for the model was deveioped from existing infor-
mation and cursory field investigations of the streams.

When necessary, conservative assumptions have been made that
tend to assure a high degree of protection for water quality
without necessitating unrealistically stringent effluent
limitations. Future stream surveillance should help to ver-
ify particular‘constants and assumptions used, and improve
the validity of the model. Based upon existing data, pre-
diction of the impact of different wastewater loads upon

the DO and ammonia concentrations may be performed.
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A detailed discussion of the mathematical model, methodology,
and assumptions used in the waste load allocation analysis is
included in Chapter IV of the supporting document (1l). The
final allocations for the Northeastern Iowa Basin are contained

in Chapter VI of this report.

Permit System

The major mechanism by which the water quality management

plan will be implemented is the wastewater construction and
operation permit program conducted by the DEQ, under authority
of Chapter 19, of the rules of the Department (1973 IDR). Any
person intending to construct, modify or extend any waste-
wvater disposal system in the State of Iowa 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 included for correcting
violations of any permit, rule, standard, or order issued

under Part 1 of Division III of the Chapter.

NPDES - The Federal Water Pollution Control Act Amendments

of 1972 (the Act) established a National Pollutant Discharge
Elimination System (NPDES) permit program. Any person pre-
sently discharging wastewater to public waters is required to
obtain an NPDES permit. Any person proposing a disposal sys-
tem which will result in a wastewater discharge is required

to apply for an NPDES permit at least 180 days before such
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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. The DEQ is currently
preparing a delegation request to EPA for issuance of

NPDES permits in Iowa.

Operation Permits - An operation permit is a legally enforce-

able document which specifies the type of waste water which
may be discharged, as well as the allowable quantities, con-
centrations, and rates of discharge. As a minimum, the
effluent limitations are equivalent to secondary treatment for
municipalities or BPT for industries, but, more stringent
limits may be required as needed to meet water quality

standards.

The permits also contain self-monitoring and reporting provi-
sions that require dischargers to monitor their effluents and
report the results to the DEQ. The DEQ data processing

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.

I-14




i Sl

Provisions of the State construction and operation permit
program also require that certain agricultural operations
also obtain a permit for 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 pre-treatment standards as

published by EPA.

Operation permits are written for a maximum of five years,
with renewal application required prior to expiration.

A permit can be modified at any time if there is a violation
of any terms or condition of the permit, a change in any
condition that requires either a temporary or permanent
reduction or elimination 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 currently treating their waste-
waters to a sufficient degree to comply with the final ef-
fluent limitations of their permit. In these cases the
permits are written with interim and final effluent limita-
tions and legally enforceable compliance schedules. These
compliance schedules usually specify a series of interim
dates so as to assure steady progress on the remedial efforts.
The final compliance date, however, is not later than July 1,
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Iowa watexr pollution control law provides for stiff penalties
for violations of permit and other rules or standards. A
large bulk of the DEQ complianée action work load is directed
toward negotiating corrections. Negotiations are aimed at
identifying practical remedial measures. Légal enforcement

actions follow only where negotiations are not effective.

Water Quality Management Deadlines

As already mentioned, this document will help to direct the
water quality management strategies necessary to implement a
remedial program needed to meet the goals of the Act. The
Act and the DEQ specify several deadlines that must be met in
. the implementation of this management program. Several key
dates which have been established both by the EPA and the‘DEQ
for improving wastewater treatment to protect National

and State water quality follow. These»dates are used to
establish implemehtation schedules for the remedial measures

defined by this plan.

Date Action
December 31, 1974 National Pollutant Discharge
Elimination System Permits
issued.
June 30, 1975 Section 303(e) basin plans
completed.
July 1, 1977 Secondary treatment required

for all publicly-owned treat-
ment works.

July 1, 1977 Best practidable waste treat-

ment technology for all indus-
trial discharges.
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July 1, 1977 More stringent effluent limits
to meet Iowa water quality stan-
dards.

July 1, 1983 Best practicable waste treatment
technology for all publicly-owned
treatment works.

July 1, 1983 Best available technology for all
industrial discharges.

July 1, 1985 Zero pollutant discharge.

Construction Grants

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 munici-
palities and industries. Industrial dischargers must provide
their own waste treatment financing. The Federal Water
Pollqtion Control Act Amendments of 1972, under Title II -
"Grants for Construction of Treatment Works" provide

for federal grants for publicly owned waste water treatment
facilities. Municipalities may apply to the EPA through the
DEQ for federal grants of 75% of eligible costs of their
Jastewater treatment works improvements. Municipalities must
then provide from other sources, the remaining 25% of the cost.
Eligible project costs include those for treatment, inter-
ceptors, and collection facilities. Collection facilities

nave been assigned lowest priority.

In the past, federal funds allocated to Iowa had been suffi-
cient to cover the grant funding of all needed treatment

facilities, however, during the past two years the needs

17
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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 al-
lotment, 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 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 munici-

pality must proceed through certain requirements. The 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 inven-
tory and assigned a discharge priority. Should a municipal-
ity 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 money for the year, the annual
project list can be established based upon the number of pro-

jects 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 voice objections to the proposed
lists. Following consideration of public hearing comments
the final lists are prepared and approved by the Water

Quality Commission and the EPA.

Types of Grants - Once a municipality has been placed upon

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, promulgated

by EPA to implement Title II of the Federal Act.

Step one, known as the facility plan, contains an evaluation
of the water pollution control problem; explores a number

of alternatives to eliminate the problem; conducts a cost-
effectiveness study for each alternative; evaluates the
environmental impact of each alternative; and finally,
chooses the specific alternatives which seem to have the most
environmental, economic, and social benefits. The facility
plan must be submitted to the DEQ and the EPA for approval

before the second step can be considered.

Step two covers the preparation of construction plans and
specifications which are based on the alternative chosen in

the facility plan. After approval of the plans and specifi-
cations by the DEQ and the 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.
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Before the facility planning (Step 1) process is begun, the
DEQ will inform the applicant of the minimum quality of
effluent which can be discharged to the receiving waters. The
facility planning for a specific discharge is then directed

at meeting these effluent limitations.

Priority System

Application of the waste load allocations and effluent limi-
tations result in considerable needs 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.

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 seg-
ment consists of surface waters that have common hydrologic
characteristics and natural, physical, chemical, and biologi-
cal 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 deter-

mination of the segment ranking, discharger ranking, and




compliance scheduling. The two segment types are described
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 cur-
rently meet applicable standards and it is not ex-
pected that standards would be met even after appli-
cation of secondary treatment or BPT to all point

discharges to the segment.

All segments are next ranked in order of abatement priority.
The ranking methodology attempts to take into account: (1)

severity of pollution problems, (2) population affected, (3)
need for preservation of high quality waters, and (4) national

priorities.

Two major concepts were considered necessary and sufficient
to distinguish any segment from other segments of the basin.
These are: (1) the degree of usefulness of the segment, as-
suming water quality standards are met, and (2) the number of
discharges required to meet effluent limitations in order to
bring the segment into compliance with water quality stan-
dards. These concepts, thus, form the basis of the ranking

methodology.
T=27L




1The specific formula used to calculate the total points for

a segment is as follows:

TOTAL
SEGMENT = (0.5 + A + Boc + By + C + BC + AES + POP) x 80
POINTS
Where: A = 2 if the segment contains any designated class
A waters and 0 otherwise.
B, = 2 if the segment contains any designated clasg B
cold waters and 0 otherwise.
By = 1 if the segment is designated as a class B wdgrm
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 wvalue and 0 otherwise.
2.0 30 or more
LD 15 to:.30
POP =|1.0| if 5 o 15 thousand people reside
055 0+5 to. 8
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, Bs, By:+ C, BC, or AES) is nonzero.

SQ = 6 if the segment is designated as water quality
limited and more than four dischargers have a
waste load allocation more stringent than second-

ary treatment.

P




5 if the segment is designated as water quality

Il

SQ
limited and three or four dischargers in the seg-
ment 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.

SO = 3 if the segment is designated as effluent
limited 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 at low
flow is contributed equally by point and
non-point sources.

SQ = 1 if the pollution load to the segment at low

flow is predominantly from non-point sources.

The formula for total segment points contains two factors.

The first factor allocates points for the degree of useful-
ness of the segment. It is felt that the population that
uses, or would use, the waters of a segment are those most
effected by any pollution problems in the segment and further,
that this population increases in direct proportion to the

potential usefulness of the segment.

The intent of allowing the points of terms A, Bg, By: C, BC,

and AES, which designate specific water uses, is obvious.
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The term POP is included to provide additional points whe
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 .5 is in

cluded so the product of factors cannot be zero.

The second factor allocates a varying number of points ba
on whether the segment is designated as effluent limited
water quality limited. The highest level of points is gi
to segments which have a large number of discharges requi
to meet waste load allocations more stringent than second
treatment or BPT to bring the segment into compliance wit
water quality standards. The scale of points for this fa
basically gives an increasing amount of points in those a

where the greatest degree of point source pollution exist

The total points for a segment are determined from a prod
of the points earned in each of the two factors. The foxy
vwas written in the form of a product so as to give low tg
points if either factor was low, and high points only if
factors are high. 1In this manner the formula weighs both
degree of usefulness of a segment and the severity of the

pollution problem.

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

ing the most total points.
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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 dis-
cussed later. The abatement priority points are determined

as follows:

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

The selected stream segments, for the Northeastern Iowa
Basin are detailed in Chapter VI. Total segment points,
segment rank, and abatement priority points are also pre-

sented in the chapter.

Municipal Discharger Ranking Methodology - In compliance with

40 CFR 130.43, which states that significant municipal dis-
chargers shall be ranked to be subsequently used in establish-
ing priorities and output estimates for municipal facilities
construction, the following discharger ranking methodology

has been promulgated for the basin plans. This 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.

This methodology ranks the municipal discharges in order of
significance based on the following criteria:
1. 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 qual-
ity of the dischargers.

3. A means of indicating the relative magnitude of the
discharger in comparison to the capacity of the
stream segment at the point of discharge.

4., A means of indicating the relative magnitude of
the discharger in comparison to the total waste load
of all other dischargers to the stream segment.

5. A means of comparison of the relative merit of
the stream segment, to which the municipality

discharges, to other segments in the basin.

To incorporate these criteria in the ranking methodology, the
following factors were considered and evaluated. It should
be noted that the numbering of the factors corresponds to
that of the preceeding criteria.

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

2. Discharger's present BODg and ammonia-N concentra-
tions as reported through EQAP.

3. Discharger's present BODg and ammonia-N waste load
compared to the stream capacity.

4. Discharger's present BODg and ammonia-N waste load
compared to the total waste load from all dischargers
to the stream segment.

5. Stream segment abatement priority points 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, has previously been deter-
mined, however, the selection and manipulation of required

data needed to comply with factor 4 is considerably more
difficult due to the non-coincidental cause and effect nature
of certain discharged pollutant materials. Thus a blending

of factors 3 and 4 was deemed the most feasible alternative.
This was accomplished by comparing the discharger's present
BODg; and ammonia-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 other discharger's

waste loads.

This methodology thus ranks a discharge 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 just the contributing popu-
lation, the relative overloading of the stream segment as
determined by waste load allocations analysis, and the rela-
tive ranking of the stream segments as determined by the

segment ranking methodology.




The specific formula used to rank dischargers is as folloys:

(A1 + D1) B1 + (A2 + D2) B2 + C = Discharger priority points.

The discharger ranking formula consists of four elements which
attempt to incorporate the criteria described above. The|four

elements are as follows:

Element A: Present Effluent Discharge;
60 | ' >60 mg/l
50 60-50.1
- 40 50-40.1
Al= 30 if the present BODg= 40-30.1
20 30-20.1
10 20-10.1
0 | 10-0 ]
[~ [~ “
60} >40 mg/1
50 40-30.1
40 30-23.1
Ap= 30 if the present NH3-N= 23-15.1
20 15- 8.1
10 8- 2.1
1 2- 0 |

This element uses the present average reported BOD5 and

ammonia-N values as representative effluent values, (wherg

\y*4

possible).

Element B: Degree of stream overloading;
a. BOD Overloading Factor:
1 - 1lb. W.L.A. = Bj
16, PRES
where: l1b. W.L.A. is the total lbs/day of BODs

allowed, as determined by the waste lpad
allocation lb.

lb. PRES is the average lbs/day of BO

O
(9]

which is currently being discharged.
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2. Ammonia-N Overloading Factor:

1 - lbs. W.L.A. = By
lbs. PRES

where: 1lbs. W.L.A. is the total lbs/day of
NH3-N allowed as determined by the waste
load allocations.
lbs. PRES is the average lbs/day of
NH3-N which is currently being discharged.
Note: Bj and By are only allowed to vary from zero to
1.00 in this methodology. All other values are
set equal to =zero.
lement C: The segment abatement priority points are used
for element C.

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

0 1.5 or less7
1 1.5= 3

3 3- 5

5 5- 10

7 10- 20

D; =| 9 if the present BODg= 20- 50 lbs./day

12 50- 100
14 100- 250
16 250- 750
18 750-1500
21 1500-2500
25 2500 or morej
0 .75 or less
1 «75- 1.;5

3 l.5- 26D

5 2s5—= 5

7 5- 10

Dy =| 9 if the present NH3-N= L0~ 25 lbs./day

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 dischargers are finally ranked in decreasing
order of discharger priority points. The ranking of municipal
dischargers in the Northeastern Iowa Basin, as well as the
priority points for each discharger, are presented in Chapter

VI.
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CHAPTER II

EXISTING DEVELOPMENT PATTERNS

NORTHEASTERN IOWA BASIN

POLITICAL SUBDIVISIONS

The Northeastern Iowa Basin includes twenty-one counties

or parts thereof. Table II-1 lists those counties, or

their respective subdivisions, within the basin. One hundred
sixty-four incorporated communities are included within the
basin boundaries. _The 1970 total population of these incor-
porated municipalities was 378,041 people. Thirty-seven
cities had populations greater than 1,000. Nine cities had
populations in excess of 5,000. Two cities, Davenport and
Dubuque, have populations over 50,000,with Davenport largest
at 98,500. Figure II-1 shows the incorporated municipalities
in the basin and Table II-2 summarizes their 1970 and pro-

jected 1990 populations.

POPULATION PROJECTION

The DEQ has made population projections for those cities for
the year 1990, based on the projections of Taylor (l1). For
those individual municipal projections not estimated by Taylor,
the 1990 population of the community was estimated by multiply-
ing its 1970 population by the ratio of the projected 1990
county population to the 1970 county population. The popula-
tion projections for 1990 that were used for this study are

indicated in Table II-2.




TABLE II-1

PORTION OF COUNTIES WITHIN

THE NORTHEASTERN IOWA BASIN

COUNTY

Allamakee
Blackhawk
Bremer
Buchanan
Cedar

Chickasaw
Clayton
clinten
Delaware
Dubuque

Fayette
Floyd
Howard
Jackson
Jones

Linn
Louisa
Mitchell
Muscatine
Scott

Winneshiek

LT=2

PERCENT

100.0
11.8
5857
15.5
25.1

83.8
100.0
1000
100.0
100.0

100.0
0.6
100.0
100.0
99.5

1942
18..1
1258
34.3
D3.6

100.0
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TABLE II-2
EXISTING AND PROJECTED POPULATIONS (AFTER TAYLOR (1))

NORTHEASTERN IOWA BASIN

TOWN COUNTY POP. 1970 POP. 1990
Alta Vista Chickasaw 283 318
Andover Clinton 90 120
Anamosa Jones 4,389 4,687
Andrew Jackson 335 456
Arlington Fayette 481 536
Aurora Buchanan 229 256
Baldwin Jackson 1.72 234
Balltown Dubuque 79 153
Bankston Dubuque 28 54
Bellevue Jackson 2336 3,148
Bernard Dubuque 148 288
Bettendorf Scott 22,315 45,344
Blue Grass Scott 1,032 2,167
Buffalo Scott 1,513 2,219
Calamus Clinton 396 529
Calmar Winneshiek 1,008 2.:772
Camanche Clinton 3,470 T3pl37
Cascade Dubuque 1,744 2,256
Castalia Winneshiek 210 210
Center Junction Jones 172 200
Central City Linn 1,116 1,116
Centralia Dubuque 105 204
Charlotte Clinton 444 593
Chester Howard 185 185
Clarence Cedar 915 960
Clayton Clayton 113 139
Clermont Fayette 582 649
Clinton Clinton 34,719 39,822
Coggon Linn 656 1,020
Colesburg Dubuque 379 737
Cresco Howard 3,927 5,270
Davenport Scott 98,469 103,293
De Witt Clinton 3,647 5,266
Decorah Winneshiek 7,458 9,046
Delaware Delaware 153 194
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TOWN

Delhi
Delmar
Dixon
Donahue
Donnan

Dyersville
Dubuque
Dundee
Dunkerton
Durango

Earlville
Edgewood
Eldridge
Elgin
Elkader

Elkport
Elma
Epworth
Fairbank
Farley

Farmersburg
Fayette

Fort Atkinson
Fredericksburg
Frederika

Garber
Garnavillo
Goose Lake
Graf

Grand Mound

Greeley

Green Island
Guttenberg
Harpers Ferry
Hawkeye

Hazelton
Holy Cross
Hopkinton
Hurtsville
Independence

TABLE II-2 (cont.)

COUNTY

Delaware
Clinton
Scott
Scott
Fayette

Dubuque
Dubuque
Delaware
Black Hawk
Dubuque

Delaware
Clayton
Scott
Fayette
Clayton

Clayton
Howard
Dubuque
Buchanan
Dubuque

Clayton
Fayette
Winneshiek
Chickasaw
Bremer

Clayton
Clayton
Clinton
Dubuque
Clinton

Delaware
Jackson
Clayton
Allamakee
Fayette

Buchanan
Dubuque
Delaware
Jackson
Buchanan

TI=5

BOP: 1970 POP, 1990
227 669
598 800
276 315
216 246

18 20
3,437 5:,153
62,309 71,094
166 210
563 874
5 107
1D 954
786 973
1,535 5,423
631 704
1;582 2,388
87 107
601 601
1,132 2,204
810 906
1,096 2,133
232 287
1,947 3,212
339 339
912 1,025
180 205
148 183
634 784
218 247
70 136
627 712
323 410
112 152
2,177 3,265
227 260
529 590
626 700
290 564
800 1,016
88 119
5,910 6,991




TOWN

Ionia

Jackson Junction
La Motte

Lamont

Lansing

Lawler

Le Claire
Lime Springs
Littleport
Long Grove

Lost Nation
Low Moor
Lowden
Luana
Luxemburg

Manchester
Maquoketa
Marquette
Masonville
Maynard

Maysville
McCausland
McGregor
McIntire
Mechanicsville

Miles
Millville
Monmouth
Monona
Monticello

Morley
Muscatine
New Albin
New Hampton
New Liberty

New Vienna

North Buena Vista
North Washington
Oelwein

Olin

TABLE II-2 (cont.)

COUNTY

Chickasaw
Winneshiek
Jackson
Buchanan
Allamakee

Chickasaw
ScotE
Howard
Clayton
Scott

Clinton
Clinton
Cedar

Clayton
Dubugque

Delaware
Jackson
Clayton
Delaware
Fayette

Scott
Scott
Clayton
Howard
Cedar

Jackson
Clayton
Jackson
Clayton
Jones

Jones
Muscatine
Allamakee
Chickasaw
Scott

Dubuque
Clayton
Chickasaw
Fayette
Jones

II-6

POP. 1970 POP. 1990
270 303
106 106
326 444
498 557

1,128 1,623
513 576
2,520 4,536
497 497
97 120
269 307
547 621
347 394
667 700
225 278
185 360
4,641 6,153
5,677 6,994
509 630
147 186
503 561
170 194
226 258
990 1,225
234 234
989 1,038
409 25,7
27 33
257 350
1,395 2,092
3,509 4,712
123 143
22,405 27,199
644 139
3,621 4,526
141 161
392 763
118 146
134 150
7,135 8,926
710 828



TOWN

Oneida
Onslow
Ossian
Osterdock

Oxford Junction

Panorama Park
Peosta
Plainview
Postville
Prairieburg

Preston
Princeton
Protovin
Quasqueton
Randalia

Readlyn
Riceville
Richardsville
Ridgeway
Rowley

Ryan

Sabula
Sageville
St. Donatus
St. Lucas
St. Olaf

Sherrill
Spillville
Spragueville
Springbrook
Stanley

Strawberry Point

Sumner
Toronto
Tripoli
Troy Mills

Volga
Wadena
Waterville
Waucoma
Waukon

TABLE II-2

COUNTY

Delaware
Jones
Winneshiek
Clinton
Jones

Scott
Dubuque
Scott
Allamakee
Linn

Jackson
Scott
Howard
Buchanan
Fayette

Bremer
Howard
Dubugque
Winneshiek
Buchanan
Delaware

Jackson
Dubuque
Jackson
Fayette
Clayton

Dubuque
Winneshiek
Jackson
Jackson
Fayette

Clayton
Bremer
Clinton
Bremer
Linn

Clinton
Fayette
Allamakee
Fayette
Allamakee

IT=7

(cont.)

POP. 13870 POP. 1990

55 69
253 295
847 847
59 67
666 177
2019 250
1716 225
23 26
1,546 2;125
182 285
950 1,293
633 122
333 333
464 579
81 90
616 666
877 877
193 375
218 218
241 270
343 435
845 1,150
338 658
164 223
194 216
140 173
190 369
361 361
112 152
196 266
151 168
14281 1,772
2,174 2,271
145 164
1,345 1,759
250 250
305 346
237 264
158 181
357 398
3,883 5,276




TOWN

Welton
West Union
Westgate
Wheatland
Winthrop

Worthington
Wyoming
Zwingle

TABLE II-2

COUNTY

Clinton
Fayette
Fayette
Clinton
Buchanan

Dubuque

Jones
Dubuque

I1I-8

(cont.)

POP

« 1970 POP

« 19890

104
2,624
204
832
750

365
746
96

118
3,531
227
945
839

710
870
186




ECONOMICS

Information for this section, was obtained from the Upper

Mississippi River Comprehensive Basin Study (2).

A brief economic profile for the Northeastern Iowa Basin

is given in Table II-3.

Labor Force

The labor force is expected to grow with the population
between 1960 and 2000 at about the same rate as the national
changes projected for the same period. The percent of popu-
lation in the labor force follows the same pattern exhibited
by other agricultural areas, with a relatively high proportion
of men to women in the labor force. These relative labor
participation rates are expected to continue to the turn of

the century.

Personal Income

Personal per capita income is expected to increase at about
the same rate as the national average. As higher wage indus-
tries replace agriculture in the basin, per capita income is
expected to move close to the national level by the year 2020.
Total personal income is expected to be somewhat less than the

national average between 1960 and 2020.

IT-9




TABLE II-3

ECONOMIC PROFILE OF THE NORTHEASTERN IOWA BASIN

Population, thousand Personal Income
Total Nonfarm Farm Total Income Per Capita Income
Million
Year Number Number Number 1960 Dollars Dollars
1960 474 3577 117 950 2,006
1980 619 522 97 2,240 3,622
2000 856 781 75 5,274 6,158
2020 1,190 1,126 64 11,650 9,832
Employment, thousand
Noncommodity Commodity Manufacturing Nonmanufacturing

Year Total Producing@ Producing Commodities Commodities
1960 173 91 82 43 39
1980 225 144 81 48 33
2000 296 219 77 51 26
2020 408 3383 75 55 20

Employment for Selected Manufacturing Industries by sicd, thousand
29 32 Stone,

20 28 Petrol Clay: 33 Primary 34,35 Fabr Met
Year Food Chemn Prod Glass Metals & Nonelec Mach Total
1960 21 1 = (c) 4 7 33
1980 22 A B - (e) 5 7 35
2000 22 1. - - 5 7 36

Output (Value Added) for Selected
Manufacturing Industries by SIC, million 1960 dollars

291
20 28 Petrol 324 - 33 Primary 34,35 Fabr lMet
Year Food Chem Ref- Hyd Cemt Metals & Nonelec Mach Total
1960 215 33 B = 52 83 383
1980 519 73 - - 120 147 859

3Noncommodity group includes the following SIC categories: 15-17 Construction;
40-49 Transportation, Communications, and Public Utilities; 50 Wholesale
Trade; 52-59 Retail Trade; 60-67 Finance, Insurance, and Real Estate; 70-89
Services; and 91-93 Government.
bCommodity group includes SIC categories: 01-09 Agriculture; 10-14 Mining; 19
Ordnance; 20Food; 21 Tobacco; 22 Textiles; 23 Apparel; 24 Lumber; 25 Furn-
iture; 26 Pump and Paper; 27 Printing and Publishing; 28 Chemicals; 29 Pet-
roleum Products; 30 Rubber and Plastics; 31 Leather Products; 32 Stone, Clay,
and Glass; 33 Primary Metals; 34 Fabricated Metals; 35 Nonelectrical Machin-
ery; 36 Electrical Equipment; 37 Transportation Equipment; 38 Instruments;
and 39 Miscellaneous Manufacturing and Other Manufacturing.

CLess than 500 employees .

dstandard industrial classification.
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Employment

As shown in Table II-4, civilian employment in a selected area,
detailed in Figure II-2, which includes a major portion of the
Northeastern Iowa Basin (and portions of adjacent Illinois

and Wisconsin), is expected to continue the growth of the
recent past. In the period from 1960 to 2020, civilian
employment will more than double from 522 thousand to 1.34
million. This rate of increase is about the same as the

projected national average.

Employment in industries selling primarily outside the region
(export industries) is expected to grow more slowly than total
employment. By the turn of the century, residentiary industries

are expected to employ 80 percent more workers than export

industries. This will be a reversal from 1950 to 1960, when
there were fewer residentiary industry employees than export

industry employees.

Both manufacturing and services surpassed agriculture as the

largest industry in the region between 1950 and 1960. By

2020, agriculture is expected to decline to half of the 1960
level, with its share of the employment sector declining to
only 1/25th. As recently as 1950, one-fourth of the employ- |

ment in the region was agricultural.
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TABLE II - 4

SUMMARY ECONOMIC DATA (2) FOR SELECTED AREA SHOWN IN FIGURE II - 2

NORTHEASTERN IOWA BASIN

Unit 1950 1960 1970 1980 1990 2000 2100 2020
P ORIl atilion s oiwiie e 6008 50w :wie 1008 50w 15 ue s thousands 1,302 1,432 1573 1,844 2,193 23552 3,062 3,669
SEUAONEE o o wdminns 5% o wissn a0 % 5 RS FH @ E R thousands 20 25 43 58 63 67 - -
Total, excluding studentsissssessseses thousands 1,282 1,407 1,530 1,786 2,130 2,485 - -
ML gig 10159 wemiw0 @ 191910 007000 0050 1000 e e 0 9 thousands 640 693 743 874 1,048 1,225 - -
FEELE G o are) 6 hinimios o e o o miss i) 6 m, 00w S8 0 imie thousands 642 714 787 912 1,082 1,260 - -
Total, 15 - 69 yrs. excl. students,.. thousands 849 853 923 1,088 1,264 1,475 - -
NEE] 800080055 s 05 ) 3181 e i e 0 ams thousands 422 417 447 530 621 726 5 =
BOMAL w wib  wo w0 w0500 sl o 0 e 86 thousands 427 435 476 557 643 749 - =
Total, excluding rural FarlMessssaeees thousands 965 1,136 15310 1,614 1,993 2,582 2,904 3,523
Labor Force:
TOLELas 0 505 & w00 s emevseimeeemwe s siones thousands - 553 594 682 804 943 - -
Malessvesaosioinisosnenesssisssissssss thousands - 382 385 442 521 611 - -
HemaliB i s omon o508 @5 oo ba 5850 05 0 ouee.a0 thousands - 171 209 240 283 333 - -
Labor Force Participation Rate:
OB 0050010001010 00 0 W8 0108, 000, 0 percent - 61.5 64.3 62.7 63.4 64.0 - -
Malesessesossonnsnnssoacmanssessenssss percent - 86.2 86.1 83.3 84.0 84,2 - -
EeMalGe sioisswnssoam s oenesoses seeimnsses percent - 37«5 43.9 43,0 44,0 44,4 - -
Employment (jobs):
H o i o R e Ll thousands 482 522 595 694 818 948 1. 15, 1,344
EXPOTtassonossnunisnsssonesosssssssasss thousands 249 267 278 294 315 338 - -
ReSTACRTIATY sivieis s s w5 v wereisss & o s alaeis ¥6 thousands 233 255 1.7 400 503 609 - -
Total Employment (PEersSONS)ececcesccscas thousands - - 565 659 777 900 - -
Unenployment Ratles s s s s ssismse s oey s es percent 252 3.4 4.8 5.5 3.4 4.6 - -
Personal Income: ’
TR arovs 5. 55 5 mconars o w5 9 sisvovp w8 e smseew s DALy 1960 § 2,310 2,972 4.5597 7,028 10,696 16,172 24,787 37 5107,
Wages and salatieSiiesessesssannsnenses Ml 1360 § 1,660 2.,022 35135 4,725 7,209 10,900 - -
Othen TNCOMES waens woms s sssioembn o se Tal, 1960 § 650 950 1,462 2.5 505 3,487 55272 - -
BEF Capitde s spnsnesvagsossadmenasivsss 1960 § 1,775 2,075 24921 3,811 4,877 6;337 8,096 10,103
Wages and salaries per employ€€iesesss 1960 §$ 3,446 35871 5,268 6,808 8,814 11,500 - -
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FIGURE II-2
DATA BASE AREA FOR EMPLOYMENT STATISTICS
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Manufacturing industries accounted for more employment than
any others in 1960. From 1950 to 1960, manufacturing in
the region grew faster by 50 percent than in the country as

a whole.

Food and food-related products, and non-electric machinery
and equipment are the two largest industries engaged in
manufacturing. Growth potential is low for both of these
industries. The food industry is expected to remain stable
with little growth in employment, while the non-electric
machinery should show a drop in total employment by 2000.
However, the electrical machinery and equipment industry is
projected to nearly triple in employment from 1960 to 2000.
This industry will account for most of the growth in the
manufacturing sector, surpassing the non-electric equipment

industry in size of employment by 1990.

Fabricated metals manufacturing, a substantial source of
employment, is expected to remain nearly constant in absolute
numbers of workers. Mining activity is projected to remain

very minor through 2020.

Services are expected to increase by a factor of six between
1960 and 2020. The increase will make services the largest

single employer by 1980. Government employment will increase

IT-14



by a factor of five from 1960 to 2020. Finance insurance

and real estate are expected to more than double over the
period. Construction will keep a nearly even pace with the
general growth in employment, as will wholesale trade.

Retail trade, transportation, communications, and public
utilities will decrease its percentage share of total employ-
ment.

RECREATIONAL ACTIVITIES

The Northeastern Iowa Basin provides a limited amount of
water-related recreational activities. The following areas
are suitable for recreational sites.
1. Hills with trees for nature observation, hiking,
and camping.
2. Lakes or streams for swimming, boating, water
skiing, tubing and fishing.
3. Flood plains and plateaus for organized sport ac-
tivities.

4. A combination of the above as a game habitat.

A common consideration of all available county and city plans
reviewed for the study was the concept of retaining land

along rivers for conservancy belts. These are to be left in a
natural state for recreational pursuits, such as hiking and

stream access.
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The Upper Iowa River system is unique in the State in
that most of the major waters are classified as cold
water streams. The exceptions are the Upper Iowa River
itself below Decorah, which is a warm water stream, and

some of the very small creeks, which are not classified.

According to Knutson in the "Environmental Inventory

Report on the Dry Run Flood Control Project in Decorah"
Iowa, there are forty-six cold water streams in the
Northeastern Iowa Basin (mostly in the Upper Iowa Basin)
which are stocked with Rainbow Trout and Brown Trout, in-
cluding the Upper Iowa River itself between Decorah and

Lime Springs. In 1973, a total of 10,000 trout were stocked
in the Upper Iowa River itself, with about another 30,000
stocked in the streams associated with Twin Springs and

Silver Springs.

The Upper Iowa River is also a popular stream for the growing
sport of tubing (riding with the current in inner tubes).

Canoeing is also especially popular on this river.

Because of the varied topography and the associated soil
types and micro-climate types that exist immediately along
the rivers of the Upper Iowa Basin, there are many unique
plant and vegetation types that encourage hiking. Some
of the cold water creeks in the other rivers of the North-

eastern Iowa Basin have similar attributes.
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From a recreational standpoint, water must be of sufficient
quality to support the propagation of desirable forms of fish
and wildlife. Iowa "Class B" warm water standards should be
adequate to satisfy this requirement (see Chapter IV, Water
Quality). In areas where human body contact with the water
is permitted, "Class A" standards are required for public
health reasons. MMaintenance of either Class A or Class B
standards are required to retain an aesthetically acceptable

water condition.

Figure III-3 shows the location of areas for boating activities
in the Northeastern Iowa Basin. In areas allowing power

boats in excess of 10 horsepower, it is assumed that water-
skiing (and swimming) would occur and that Class A standards
should apply even though they may not now be in effect.

Total or partial body contact with water would probably

occur in areas not specifically designated. For example,

body contact would generally occur in the canoeing regions.
However, only those areas designated as body contact areas

need to meet Class A standards.

Figure III-3 also shows the location of existing and proposed
recreational sites in the river basin. Table II-5, based on
information in "Outdoor Recreation in Iowa", Vol. V(b), lists

data relative to each site.(3) Average peak daily attendance at

TI=17
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TABLE II-5

§ w
2 |8 | |22
EXISTING AND PROPOSED RECREATION FACILITIES [3| |< 32| |2l
SEEEERREEE
e HHHE REERE
NO. NAME OF AREA OWNERSHIP g .IA%‘.EAAL k:?,? ‘A’m = 2 g 5 2181 g 2 5
NORTHEASTERN IOWA BASIN
1| Lake Hendricks County 2 130 78 52 il ol o [ Gl Nl il o
2| Cowan Wildlife Area County i 1 1 * *
3| Dicken Wildlife Area County 1 14 14 »
4| Iowa River Access County 2 10 5 8 | * * | *
5| Big Elks Trout Stream County 1 1 1 * *
6| Scharnwelter Wildlife County 1 1 1 *
7| Turkey River Access State 2 87 84 3 i [ * [l
8| Vernon Spring Park County 2 64 64 ot el Rl et s *
9| Cardinal Marsh State 1 862| 776 96 il i 2
10| Houska Johnson Area County 1. 20 20 Giid *
11| Roman Park County 1 1 1 * *
12| Merricks Pond 13 County 1, 13 10 3 * *
13| Carroll Access Area County 1 2 1. s
14| Stephen Wildlife Area County 1 3 3 *
15| Kendoville Access State 1 10 10 *
16| Coldwater Spring and Cave Private 3 61| 60 il * *
17| South Bear Access State 2 235 232 3 *|* *]*
18| North Bear Creek State 2 445]| 440 5 *i] * *i] *
19| Bluffton Area State 1 94 84 10 o L
20| C. Baker Park County 1 12 12 B [
21| Canoe Creek State 1 224( 220 4 * o P *
22| Twin Spring State 1. 6] 4 2 * *
23| Spring Trout Run State 2 91 78 13 * *| *
24| Merlin Moe Park County 1 10 10 » || oo
25| Melanophy Springs State 1 64 62 2 x| * il M
26| Ludwig Access County Ik 10 9 1L o *
27| Inwood Camping & Picnicking |Private 1 *
28| Ft. Atkinson State Reserve State 1 5 3 *
29| St. James Lutheran Church State i g 1
301 Lake Meyer County 2 126 88 38 el * i
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TABLE II-5

s
S| |&
“RERREE
EXISTING AND PROPOSED RECREATION FACILITIES o < a 8 ~ '-z" g
- &
SHEHEMBHEE
x| HHHEREREE
NO. NAME OF AREA OWNERSHIP [ X | [ T Np warer| || 0lo[<| 2| Q[ Z[3|L(3
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31 | Carey's Campground; Ossian Private | 1
32 | Walden Pond Private | 4 40 40| *
33 | Fish Farm Mounds St. Reserve | State ik 3 3]
Duck Lake on
34 | New Albins Big Lake State 2 200 200 b * *
35 | Mud Hen Lake State 2 164 164 * % *
36 | Kains Siding & Area State 1 200 200
37 | Lansing State Park State 1 22 22 2k *
38 | Lansing Big Lake State 1 679 679 = * *
Private Boat Landing;
39 | Lansing Private | 1 * [* *
40 | French Creek State 2 462 459 3 W e W
41 | Little Paint Creek State 2 470 465 5| * | * e *
Upper Mississippi River
42 | National Wildlife Reserve Federal | 2 [ 27548 6060121488 * *
Private Boat Landing;
43 | Harpers Private | 1 L] hdar il b ud
44 | Nobles State 1 30 20 10 * |* * *
45 | Waukon Jct. Access State 2 204 54 150 * % * *
46 | Yellow R. State Forest State 2 5761 5753 8 * |* *
Effigy Mounds National
47 | Monument Federal | 2 474 474 ®
Effigy Mounds National
48 | Monument Federal | 2 900 790 110 *
49 | Goodale Conservation Area County 1 22 2( 2 iyl %
50 | Haus Park County il 7 7| i *
51 | Wapsi Access Area County 1 60 60 2 o
52 | Chickasaw Mill State 2 16 14 2 kel L * *
53 | Jenn Timber County g 16 16
54 | Twin Ponds County [ 2 157 144 13 * |* * |*
55 | Devin Woods County il 12 12| *
56 [ Saude Park County 2 13 12 1 * % % %
57 | Adolph Munson Park County il 3 3
58 | Split Rock Park County il 80) 70 10 * cdlid
59 | Alcock Park County 2 22 21 1 * |* *
60 | Wapsi River Access County 2 10 10 * *
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61 | sSweet Marsh State 2 1907 942 965 * % % [% * *
62 | North Woods Park County 2 81 74 7 * | * ¥*
63 | 7-Bridge Park County L 50 43 7 * |* ol *
64 | Brandt Park County d. 10 9 1 * % %
65 | Gouldsburg Park County L 64 64 * ¥ *
66 | Goeken Park County 1 6) 6 il *
67 | Dutton's Cave Park County 2 44 44 * * *
Echo Valley Recreation
68 | Area State 2 217 217 %
69 | Elgin Lake Private | 1 700 700
70 | Volga River Lake State 3 || 2585 2585 * *
71 | Grannis Creek State 2 1790 174 5 il 127 x
72 | Big Rock Access State i 334 324 10 & *
73 | Twin Bridges Park County 2 6 6 ¥ j d
Brush Creek Canyon
74 | Recreation Area State 2 217 217 2
75 | Downing Park County 1 40 40 * i
76 | Gateway Park County 1 3] 3] b *
77 | Boat Landing; Marquette Private | 1 x |* %
78 | Bloody Run County 2 135 131 4 x |* * % |*
79 | Boat Landing; McGregor Private | 1 o i *
80 | Pikes Peak; McGregor State | 4 870 870 * * *
81l | Sny Magill Federal | 2 5 5| * X |* e
Clayton Mississippl River
82 | Access County 3 2) 2 g i k3 *
83 | Buck Creek Area County 2 103 103 ] g * *
84 | Boat Landings; Barnsville Private | 1
85 [Big Springs Fish Hatchery State 1 75 67 8 X
86 | Clayton Co. Fairgrounds County 1 33 33 fud
87 | Lovers Leap Park County i, 10 10
88 |Frieden Park County 1 1 b i *
89 [ Osborn Plantation County 2 60 58 2 il il Iid *
90 | Turkey River Park County I 2 2 ol ] *

IT=21




TABLE IT - 5 =
]
g |2
z| |8 w2
EXISTING AND PROPOSED RECREATION FACILITIES (3| [< SEIREE
Sl olo|2],[9|F|o|2|2
AHBEHEMEHEEE
F|[_acees |52 25 2s
NO. NAME OF AREA OWNERSHIP | & x| 0|lo|<| 20| X533
TOTAL | LAND [ WATER e
S | |area |Area [Area| [ <[ 2] 2] O[] ®[F|F]|[
NORTHEASTERN IOWA BASIN
Upper Mississippi River
91 | National Wildlife Reserve Federal | 2 | [13396] 2948]10448 % * [
92 | Lock and Dam #10 Federal | 2 * *
Guttenberg National
93 | Fish Hatchery Federal | 1 1072| 1033 39
94 | French Town Lake Federal | 1 11 11 G o *
95 | Merritt Forest State 1k 20 20 *
96 | Klemlein Mills Access County 1 1 1 * » =
Lutheran Bible Camp
97 | Strawberry Point Private | 1
98 | Joy Springs County 2 8 0) s 5 & [* * *
99 | Stone Pine Plantation County 1 2| 2
00 | Bixby Area State 1 69 69 *
Turkey River Mounds
101 | State Reserve State b 82 82 *
102 | Mississippi River Shoreline State 2 27 27 k- |* * *
Private Boat Landings;
103 | Buena Vista Private | 1 * % |* | *
104 | Volga White Pine Forest County it 22 22
105 | Wapsi River Green Belt State 4 509 507 2 * |* i x
106 | Crane Creek County il 5 5 * *
107 | Cutshaw Bridge State 1 27 24 3 Sl x ¥
108 | Otter Creek Wildlife County 1l 37 37 * *
109 | Fontana Park County | 2 124 64 60 ] et ] * ]
110 [ Jakeway Forest County 1 310 310 i il i
111 [ Otterville Bridge State 2 187 155 32 * |k fx |* *
112 | Wapsi River Access County 2 5 26 25 * |* * *
113 | Three Elms Area County 1 715 7 * *
114 | Dan Laningham Wildlife Area County 1 3 £ *
115 | Buffalo Creek Area State 2 78 75 3 * |* *
116 | Boies Bend County 1 26 24 * |* *
117 | Hoover Area County 1 25 24 1 d
118 | Buffalo Wildlife Area County 1 60 60 i *
119 [ Troy Mills State 1 277 202 75 * *
120 | Backbone State Park & Forest | State 4 1650 lSZd 130 bkl sl g
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121 Dundee Access County 1 20 18 2 Gl b [*
122| Double J Corral Private | 1 25 25 *
123| Fountain Springs Co. Park County 2 176/ 174 2 * [* * |*
124| Child's Wildlife Area County 1 10 10 %
125| Oneida Town Park County 1 2] 2| *
126| Town Bridge Park County 1 20 20 * (% * %
127) wildlife Areas County 1 6| 6 ¥
128| Delaware Twp. Forest County | 1 22, 22 *
129| Coffins Grave Park County 2 22 2] 1 * ] %
130| Bailey's Ford Access County 2 23 2] 2 calll il o o *
Manchester National Fish
131 Hatchery Federal | 1 25 25
132[ Plum Creek Park County 1 29 29 * * |
133| Tegler's Lake Dyersville Private | 2 12 12 *
Silver Lake and Silver
134| Lake Park State 2 52 13 39 Sl s 53
135| Burton Wildlife Area County 1. 1 1 *
136] Turtle Creek River Access County 2 149 149 a2 % |*
137 Hood Wildlife Area County 1 10 10 %
138| Dunlap Park County i 1 1 * *
139| Hard Scrabble Park County 2 42 42 N * |* |*
140/ New Wine Park County 2 124 124 % | e lh 3
White Pine Hollow
141| State Forest State 1 712 712 *
142| Bankston Park County 2 1200 118 2 k |* |* e * |*
143| Anthony's Resort; Sherrill Private | 1
144| Findleys Landing County i1 116 116
145 Mud Lake Lagoon County 1 57 57, Ll [l * 1%
Upper lMiss. R, Nat., Wildlife
146| Res., & Lock Dam #11 Federal | 2 1290 1015 275 * * *
Private Boat Landing;
147| Dubugque Private | 1
148| Swiss Valley Park State 1 27 27 *
149| Julien Dubuque Grove State L 12 12 *
150/ Herman Locks Marina Private | 1 1d 10 * |k % o
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OTAL | LAND | WATER
|AREA | AREA | ARE

ARCHERY/GUN CLUB

BOATING

BOATING ACCESS
CAMPING
FISHING

GOLF COURSE

HIKING TRAILS
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151| Private Landing; Cascade Private | 1
152| Fillmore Recreation Area County 2 116/ 114 2 o *
153| Buffalo Creek Park County 2 126 96 30 e e il 2
154| Wwakpicada County 215 213 2 i e i * [*
155/ Mon-Mag Dam County 2 63 63 i * *
156( Picture Rocks State 2 427 422 5 i & x g
157| Central Park County 1 21715 392 25 el i A x %
158| Wapsipinicon State Park State 4 248 248 o el il * |k [k
159| Camp Wyoming Private | 1 340, 340 * *
160| Newport Mills Private | 1 43 43 *
161 Muskrat Slough State i 366] 146 220 e
162| Jungletown River Access County 1 2) 2 x |* fod * %
163| Wapsi Park Private | 1 al; Jig

Reorganized Church of Latter
164| Day Saipts'Camp e Church it

Upper Mississippl River
165| National Wildlife Federal | 2 8418 1861 6557 * |* i s
166| Spruce Creek Access County 13 44 40| 4 £7 ; * |* *
167| Lock and Dam #12 Federal | 2 * |* *
168| Bellevue Station Federal | 1 19 19 ] fad *
169| Duck Creek .Area State il 2 2| *|* |* |* * |*
170| Bellevue State Park State 3 50510 * % | | *
171 Pleasant Creek Area Federal | 2 20 20 i ol i * |*
172| Natural Spring Private | 1 50 35 45
173| Leisure Lake Private | 1 300, 260 40
174 Blackhawk Wildlife Area County 1 2 12 *
175| Lake Hurst Private | 1 2] 2] * |* * *
176| Maquoketa Caves State Park State 3 152 152 * * *
177| Horseshoe Pond County € 1] 11 * od *
178| Camp Stern Private | 1 40 40| ol Fud® il
179| balton Pond State s 5 3 2 * * 1%
180/ Green Island Federal | 2 272j 13221 1400 *x * % [*x
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HIKING TRAILS
HUNTING
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181 Boat Landings; Sabula Private | 1 L
182| Sabula Fishing Peninsula County 2 ) 3 3 il bl 1o i
183| Bluff Mills Private | 1 5 5 *
184| Goose Lake State 2 887 462 425 * [* * *
Upper Mississippi River
185/ National Wildlife Refuge Federal | 2 2870] 628] 2242
186| Lock & Dam Pool #13 Federal | 2
187| Bugler's Hollow Area Federal | 2 50 50 e ol el %
188| Boat Landings; Clinton Private | 1
Hanson's Boat Dock
189| Camanache Private | 1 il bl il
190| Crystal Lake Private | 1 50 35 1.5
191| Wildwood Camp Private [ 1 20 20
192| Buena Vista Public Use Area County 3 165 165 * *
193/ Allens Grove Park County 2 10 10 il sl *
194| Butler Park County 2 3 3 * ¥ |* * *
195| Scott County Park County 3 1268 1248 20 * |* |* % * *|*
196| Buffalo Bill Cody Homestead County 2 4 4 *
197|Wapsi Wildlife Area County 2 260 260 il 3 *
Upper Mississippl River
198| National Wildlife Reserve Federal | 2 708 158 550 =
199| Princeton Area Federal | 2 1114] 814 300 A il * |*
200| LeClaire Legion Dock Private | 1 1 1] * *
201l|Lock & Dam #14 & 15 Federal | 2 * *
202| Paradise Lake Private | 2 192 192 & [* |* [* il
203| Boat Landings; Davenport Private [ 1 191 191 sl Ll i i *
204| Shady Creek Area Federal | 1 8 8 it il 1 *
205/ Twin Lake Private | 1 40 40
A| Dude Ranch Private | 1 40, 40
B| Campfire Girls Private | 1 186/ 186 * *
Boy
C| Boy Scout Camp Scouts 1 230 230 * | |* * i
Girl
D| Girl Scout Camp Scouts 1 106/ 106 Gl %
YMCA -
E| YMCA - YWCA Camp YWCA L 186/ 186 * il
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F| Central Turner Camnp Private | 1 78 78
G Buffalo Outing Club Private | 1 32 32
206] Harrah's Lake Private | 1 80| 80, * *
207 Smith's Island Area Federal | 2 6| 6| il x *
208 Montpelier Area Federal | 2 5 5 i 2 el 2 * |* |*
Fairport National Fish
209 Hatchery Federal | 1 59 40 19
210 wildcat Den State Park State 4 321 321 * * *
211 Fairport Station Federal | 2 21 2] il it K 7 x
212 Sportsman's Club Private | 1
213 Lock & Dam #16 Federal | 2
214 Camp Sacajawea Private | 1 39 39 * %
219 Salisbury Cedar River Access | County i 74 74
216| Muscatine Slough State 1 1790 1790 *
217| Keokuk Lake State il 30 30 i
218| Monsanto Spring Lake Private | 1 15[ 115 * *
219| Plum Lake State 2 650/ 400[ 250 e * *
220 Muscatine Slough State 15 1800] 1800 isd [*
221| Port Louisa Federal | 2 1 1 ® x * *
222| Lake Odessa Federal | 2 3207[ 1207] 2000 Ll il il 2 L
223| Mark Twain Net Federal | 2 4166/ 1029 3137 a2l i i 2
224| Towa River Private | 1 54 29 25 * *
225| Toolesboro Access Federal | 2 4 4 fai] e *
226| Ferry Landing Federal | 2 lﬁ 15 ol il il * |*

*APPROXIMATE PROBABLE USAGE

Visitors Per Average

Peak Day

0-500
501-1,000
1,001-5,000
5,001-10,000
10,001-15,000
Over-15,000
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parks was assumed to be 3 percent of the total yearly
attendance. Total yearly attendance figures were obtained
from state and county parks records, when available, or from
estimates by park personnel. All wildlife areas were assumed

to have less than 500 persons per peak day.

High user densities at specific recreation sites along the
Northeastern Iowa basins and at certain lakes can impart a
high pollution load on the nearby groundwater and surface
water unless wastes are satisfactorily handled. Although
many of the lakes are at present lightly devéloped, intense
development will increase pollution potential. Proper
planning of recreational and wastewater handling facilities

would control the adverse impact upon water quality.
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CHAPTER III
BASIN CHARACTERISTICS

NORTHEASTERN IOWA BASIN

The Northeastern Iowa Basin consists of those basins that
drain into the Mississippi River between the Minnesota

state line and the height-of-land between the Wapsipinicon
and Cedar River sub-basins. The basins are entirely in

Iowa except for part of the Upper Iowa River and the Wapsi-
pinicon River which drain a small portion of Minnesota.
Streams entering the Mississippi in the northern part of the
basin flow generally from west to east, while streams enter-
ing the Mississippi in the south flow from northwest to south-

east.

The major sub-basins of the Northeastern Iowa Basin are
those of the Upper Iowa, Yellow, Turkey, Maquoketa, and

Wapsipinicon rivers.

The Wapsipinicon, the longest of the rivers, 225 miles,
originates in Mower County, Minnesota. Its headwaters are
at approximately 1,700 feet elevation, dropping to 565 feet

elevation at its confluence with the Mississippi.

The south fork of the Maquoketa originates in Fayette County
Iowa, with one somewhat smaller north fork originating in

northwestern Dubuque County. The two forks join at
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Maquoketa approximately 20 miles before the river empties

into the Mississippi.

The Turkey River originates in Howard County, at 1380 feet,
not far from the origin of the Wapsipinicon and Upper Iowa
rivers. Its main tributary, the Volga, originates in Fayette

County.

The Upper Iowa originates in Mower County, Minnesota. The
drainage system of the Upper Iowa River is the major cold
water stream system of the state. The major creeks are
classified as Class B cold water, while the river itself

is Class A, and Class B cold water above Decorah, and Class
A and Class B warm water below Decorah. Although its source
is in Minnesota, the Upper Iowa flows through Iowa for most

of its course.

The Yellow River, 44 miles long, the smallest of the major
basins, originates in Winneshiek County and drains part

of Allamakee and Clayton counties.

Figure III-1 depicts the basins and Table III-1 lists the area

drained by the rivers.
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FIGURE IlI-1

NORTHEASTERN IOWA BASIN
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TABLE III-1

DRAINAGE AREAS OF STREAMS IN THE

NORTHEASTERN IOWA BASIN

Area
Stream (Square Source¥*
Miles)
Upper Iowa River Basin
Upper Iowa River
below Beaver Creek 182 b
below Pine Creek 403 b
at USGS, Decorah 511 d
below Canoe Creek 73 b
Total 1,005 b
Paint Creek Basin
Paint Creek
at USGS, Waterville 42.8 d
Total §5:.5 b
Yellow River Basin
Yellow River
at Ion 221 c
Total 241 b
Turkey River Basin
Turke<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>