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I.  INTRODUCTION

On Qctober 2, 1968, Public Law 90-542, the Wild and Scenic Rivers Act,
was approved. In this Act the Congress declared it:

« « . to be the policy of the United States that certain
selected rivers of the Nation which, with their immediate
environments, possess outstandingly remarkable scenic,
recreational, cultural, or other similar values, shall

be preserved in their free-flowing condition, and that
they and their immediate envivonments shall be protected
for the benefit and enjoyment of present and future
generations. The Congress declares that the established
national policy of dam and other comnstruction at appro-
priate sections of the rivers of the United States needs
to be complemented by a policy that would preserve other
selected rivers or sections thereof in their free-flowing
condition to protect the water quality of such rivers and
to fulfill other vital national conservation purposes.

To carry out this policy, the Wild and Scenic Rivers Act established
a National Wild and Scenic Rivers System composed of eight instant
rivers and identified 27 other rivers, including the Maumee River,

to be studied for possible inclusion in the National System. The Act
calls for a determination of the suitability of the Maumee River from
Fort Wayne, Indiana, to Perrysburg, Ohio, and its tributaries in
Indiana for possible inclusion in the System and, if the river is to
be included, recommendations pertaining to the administration and
management of the river environment.

) Interest in the Maumee River and
Background its attributes has dated back to

the establishment of the Maumee

River Scenic and Historic Highway
Association in 1929. This group has been active in promoting the
scenic and recreational aspects of the river. Other groups both old
and new have expressed their interest and concern for the establish-
ment of a river preservation program. There has been strong state
and local interest in preserving the Maumee River and including it as
part of a system of state or national natural rivers. In 1965, the
Ohio Department of Natural Resocurces had a development plan prepared
by Vogt~Ivers and Associates for a recreational area and scenic park-
way. At the same time the Allen County Planning Commission prepared
a Maumee River park and recreation study for that portion of the
river in Indiana.



On February 28, 1968, the Ohio legislature passed legislation creating
a state system of scenic rivers. The Act was amended by Senate Bill
108 in August 1972. Several streams have received official designa-
ticn as a scenic river under the provisions of this Act. To determine
the possibilities and potentials of incorporating the Maumee into a
system of rivers, the Ohio Department of Natural Resources, with the
encouragement of many local groups, instituted a study of the Maumee
River in Ohio. This study was completed in January 1973 and con-
cluded that the Maumee River possesses the physical character,
environment, historic associations, and locational attributes which
make its preservation as an essentially free-flowing river and its
inclusion into the state system highly desirable. Studies focusing

on the Maumee River by the Metropolitan Parks of the Toledo Area and
the Toledo Metropolitan Area Council of Governments are also contin-
uing. A good example of the present local interest in preserving

the Maumee River was the formation of "Friends of the Maumee, Inc.,"
in December 1972. TFriends of the Maumee, Inc., a nonprofit organi-
zation, was formed to promote the preservation of the Maumee River

and its corridor and to encourage protective state and federal
legislation.

In April 1973, the State of Indiana enacted legislation to establish
a state natural, scenic, and recreational river system. The state

is developing criteria for evaluation of potential rivers for inclu-
sion in the Indiana state system. It 1s anticipated that portions

of the streams considered in this report will be studied for possible
inclusion in the state system.

An outgrowth of the high degree of past interest was the inclusion of
the Maumee River in Section 5(a) of the Wild and Scenic Rivers Act in
1968 (P.L. 90-542). The reach of the Maumee designated for study in
the Act includes the river from Perrysburg, Ohio, upstream to Fort
Wayne, Indiana, excluding the tributaries in Ohio but including tribu-
taries in Indiana. The study included the evaluation of the Indiana
portions of the St. Marys River; the St. Joseph River; and Cedar Creek
a trlbutary of the St. Joseph River.

Conduct of the Sfudy The conduct of the river evaluations

required by the Wild and Scenic

Rivers Act is viewed as a cooperative

venture by appropriate federal and
state agencies. For the study of the Maumee River, the Bureau of
Qutdoor Recreation, Lake Central Region, Ann Arbor, Michigan, was
assigned the responsibility of organizing and coordinating an inter-
agency study team. In August 1972, a study team was formed composed
of representatives of the Bureau of Outdoor Recreation, the National
Park Service, the Bureau of Sport Fisheries and Wildlife, the U. S.
Forest Service, the Environmental Protection Agency, the Great Lakes
Basin Commission, the U. S. Army Corps of Engineers, and the Ohio and
Indiana Departments of Natural Resources.



Public information meetings were held by the study team on September 18
and 19, 1972, in Defiance and Fort Wayne, Indiana, respectively. These
meetings were held to acquaint local citizens with the principles of
the Wild and Scenic Rivers Act and discuss the study framework. Public
sentiment was in favor of preservation of the natural resources of the
river corridor. During the remainder of 1972 and through 1973, the
study team conducted field studies along the rivers and held meetings
with local citizens to gather the necessary background material
necessary for the preparation of an evaluation report. Additionmal
public information meetings were held in November 1973 at which time
the study team's findings were announced and public comments on the
alternatives presented were solicited. Concern for the preservation

of the resources of the river corridor was expressed by many with the

indication that the river should be included in a system of wild and
scenic rivers.

Ackn6WIedgments During the course of the study, the
study team worked closely with many
individuals and organizations in the
Maumee River basin. The compilation

of information and statistical data would not have been possible
without the.full cooperation of federal, state, and local governmental
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and individuals. Appreciation is expressed to all who assisted with
special thanks to the following organizations:

U. S. Geological Survey

U. S. Soil Comservation Service

Fort Wayne Park and Recreation Board, Indiana

Allen County Park and Recreation Board, Indiana
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Maumee River Scenic and Historic Highway Association
Acres, Inc., Indiana

Maumee Valley Resource Conservation and Development District, Ohio
Three Rivers Coordinating Council, Indiana

Toledo Metropolitan Area Council of Governments, Ohio
League of Women Voters

Cedar Creek Wildlife Project, Indiana

Purdue. University ~ Fort Wayne, Indiana

Friends of the Maumee, Inc.

Izaak Walton League, Indiana

Maumee Watershed Conservancy District, Ohio

Toledo Naturalist's Association, Ohio

Maumee River Landmarks Commission, Ohio

Allen County Historical Society, Indiana

Ohio Historical Society

Clear Water, Inc., Ohio



Il
FINDINGS AND CONCLUSION



I,
FINDINGS AND  CONCLUSION

MAUMEE Perrysburg, Ohio, to Defiance, Ohio
RIVER (52 miles) -~ In this lower stretch
(129 miles) of the Maumee River, the river is

broad and shows much evidence of
man's influence. In almost constant view are shoreline developments,
roads, bridges, industry, and other associated uses. Streamside
vegetation largely consists of intermittent narrow bands of trees
along the river. Water quality in this part of the Maumee varies,
depending on location and flow, but it is generally poor and does
not meet the accepted criteria for aesthetics or partial body contact.
Of particular note is its excessive turbidity.

Six historic sites listed in the National Register of Historic Places
are located along the lower Maumee River. Segments of the Miami and
Erie Canal are found along major portions of the Maumee River. These
are important for historical interpretation and are regionally signifi-
cant. In addition, there are five major parks and recreation sites
which exist along this lower segment of the Maumee River. The amount

of shoreline presently in public ownership (and available for recreation)
is approximately 15 miles (14 percent) plus the 3-1/2 miles of shoreline
of the 247-acre, state-owned Missionary Island.

Defiance, Ohio,to Fort Wayne, Indiana (77 miles) - In this upstream
segment the river corridor is usually well screened by a narrow band

of trees and is interspersed with woodlots and riparian strips of
bottomland forest or open views of agricultural land. Except for an
occasional group of homes along the adjacent roadways or in small towns
like Antwerp, this river reach is mostly undeveloped. The river
meanders, becomes narrower, and is distidctively different from the
downstream segment. Because of its meandering nature, paralleling roads
pass in close view along major bends of the river. Water quality is
similar to the lower segment. In the eight-mile reach from New Haven
to Fort Wayne, views of urban development along the river prevail,
including homes, industry, junk piles, and waste treatment facilities.
Five roads, one railroad, three major powerlines, and two pipelines
cross the river in these eight miles; in addition, roads and railroads
parallel the river for most of the distance.

ST. JOSEPH . The shoreline area of the St. Joseph
RIVER . is more heavily forested than the
(42 miles) Maumee, but in many places the higher

vegetation consists of little more
than a narrow band of trees. A slow turbid stream, 23 miles of the St.
Joseph above Cedarville Reservoir meet the criteria for partial body
contact, but the river below the reservoir does not consistently meet
this criteria. The muddy appearance of the river detracts from its
aesthetiec value.

9



Scenery along the St. Joseph River is not spectacular and no areas
exist which would be considered of outstanding scenic quality. While
the river offers potential for recreational opportunities such as
camping, picnicking, and hiking, its primary attraction is its
pastoral quality. However, this quality is also typical of many
similar streams in the region.

CEDAR Cedar Creek is a tributary to the
CREEK St. Joseph River., Its water qual-
(22 miles) ‘ ity is somewhat better than the

other stream segments studied and
could be made suitable for put and take trout habitat if excessive
turbidity were controlled. However, occasional low streamflows de-
crease the creek's suitability as a natural trout fishery. These low
flows during the recreation season may also prohibit the full enjoy-
ment of water-related recreation activities.

Above the Allen-DeKalb County line, Cedar Creek is a narrow tree-lined
waterway traversing the agricultural lands of DeKalb County. Downstream,
Cedar Creek flows southeast 14 miles through an area known as Cedar
Canyons, which is a valley 60-70 feet deep in contrast to the surrounding
flat topography. The stream gradient for Cedar Creek is four times
greater than the other streams studied, averaging about four feet per
mile.

Development along Cedar Creek consists of two quasi~-public youth camps
and seven suburban homes located close to the creek; others are set back
from the stream, and most are screened from view by the heavily wooded
banks. No public recreation facilities are currently available along
Cedar Creek. The area supports a variety of flora and fauna but contains
no historical or cultural features with more than local or regional
significance.

ST. MARYS The St. Marys River possesses
"RIVER neither outstanding scenic qual-
ities nor exceptional recreation
potential. The river is very
turbid and the water quality is unsafe for body contact recreation.
Canoceing -and similar water-related activities are limited due to the
flat gradient of the stream bed and insufficient streamflows during
parts of the primary recreation season. Only a narrow and often inter-
mittent band of trees separates the river from the adjacent agricultural
areas. Considerable urban and industrial development occurs along the
river at Fort Wayne and Decatur. Sparsely vegetated and heavily
developed in places, the river corridor is similar to the Maumee.

{43 miles)
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CONCLUSION

When viewed in their entirety and in consideration of the development;
pollution problems; occasional low flow conditions; and lack of out-
standingly remarkable geological, fish and wildlife, historical, or
cultural values; the Maumee River and its tributaries do not qualify
for inclusion in the National System.

The river corridors have been modified considerably and contain
innumerable cultural features which reduce their scenic and aesthetic
values, particularly near the urban areas. These intrusions not only
include urban and industrial development but also summer homes,
trailer camps, pipeline and powerline crossings, paralleling road

and railroad rights-of-way, and mineral extraction scars. Land trans-
portation networks are within sight or sound of most parts of the
river segments. Cedar Creek has been modified by man less than other
study segments and contains some significant natural attributes;
however, the stream segment is limited to 14 miles. The guidelines
indicate that a river unit should be long enough to provide a mean-~
ingful experience and should be at least 25 miles long. A shorter
segment may be included only if the stream possesses outstanding
qualifications.

In arriving at this finding, the study team had to exercise its
judgment not only for each of the eligibility criteria as it applied
to different stream segments but, more importantly, it was necessary
to evaluate the combined effect of all criteria for each stream. It
should be understood that the criteria cannot be written so as to
mechanically decide which rivers are eligible. Accordingly, the
streams and their immediate land areas were considered as a unit,
with primary emphasis upon the quality of the experience and overall
impression the public would receive while using the streams.

THE INTERAGENCY STUDY TEAM FINDS THAT THE MAUMEE RIVER,
ST. JOSEPH RIVER, CEDAR CREEK, AND THE ST. MARY'S RIVER AND
THEIR IMMEDIATE ENVIRONMENTS DO NOT MEET THE REQUIREMENTS
FOR INCLUSION IN THE NATIONAL WILD AND SCENIC RIVERS SYSTEM
- AS DESCRIBED IN THE ACT AND THE GUIDELINES.

T
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Ill. REGIONAL SETTING

Physical Environment The Maumee drainage area is
located in the northwestern part
of Ohio, the northeastern portion
of Indiana, and extends into the

southernmost portion of Michigan. The Maumee River begins in the
City of Fort Wayne, Indiana, at the confluence of the St. Joseph and
St. Marys Rivers and winds in a general northeasterly direction for
138 river miles where it empties into Lake Erie at Toledo, Ohio.

The river has low gradient and descends only 167 feet from an elevation
of 750 feet at Fort Wayne to the level of Lake Erie. This averages
1.2 feet per mile. The Maumee and its four primary tributaries--the
St. Marys, St. Joseph, Auglaize, and Tiffin Rivers--drain an area of
6,586 square miles, of which 19 percent is in Indiana, seven percent
in Michigan, and the remaining 74 percent is located in Ohio. The
basin is located in one of the nation's most highly industrialized
and urbanized regions. Rich agricultural lands of the Corn Belt are
located within the basin and border the river for a great part of its
length. ’ ’

The Auglaize River, the principal tributary to the Maumee, originates
near Lima, Ohio, and flows northward to join the Maumee at Defiance.
The Auglaize drains 2,448 square miles, or approximately 38 percent of
the total area composing the Maumee basin. The Tiffin River, with a
watershed area of 804 square miles (12 percent of the basin), heads in
Michigan and flows south through Fulton, Williams, and Defiance Counties,
joining the main stem of the Maumee about a mile above Defiance, Chio.
The St. Marys River is 100 miles long and drains an area of 817 square
miles (12 percent of the basin). The St. Marys River heads at Grand
Lake St. Marys, Ohio, and flows northwesterly through Auglaize,
Mercer, and Van Wert Counties in Ohio and Adams and Allen Counties

in Indiana. The St. Joseph River heads in Michigan and flows south-
westerly through Williams County, Ohio, and into DeKalb and Allen
Counties in Indiana. Length of the river is 93 miles, and it drains
1,060 square miles (16 percent of the basin).

The entire Maumee basin has been affected by glaciation, and the rivers
of the basin are products of the glacial action. The St. Marys and

St. Joseph Rivers were formed along the edge of the melting Wisconsin
glacier as-it retreated northward. The water drained to the west
through the Wabash and Mississippi River systems. As the glacier re-
treated, it formed a large lake called Lake Maumee, a forerunner to

our present Lake Erie. As the lake found lower outlets, the Maumee
valley was uncovered, leaving a lake plain feature with only a few
beach ridges and recessional moraines. Nowhere else in Ohio is there
such an extensive area of flat landscape. The Maumee River developed
and by headwater erosion eventually captured the flow of the St. Joseph
and St. Marys Rivers and diverted their flow into the Great Lakes basin.

15
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The soils of the lake plain are finely tgitured, poorly drained, and
relatively impermeable. For many years the region was known as the
Great Black Swamp and acted as a barrier to settlement.

There are no large natural lakes in the basin, but low dams have been
constructed on the Maumee River at Independence and Grand Rapids and
on the Auglaize River above Defiance. Generally, large reservoir
impoundments are not feasible on the Maumee River because of the
flatness of the land.

Population and Economy The rich lake plain was ideally
) suited for agricultural use as
the land could be cleared and
drained. Only a few woodlots and
fringes of trees along the water courses remain as evidence of the
trees that once covered the basin., Agricultural lands compose
90 percent of the basin, with corn, alfalfa, and soybeans the
principal crops. There is also a sizable production of cattle, hogs,
and truck crops.

Major industrial centers are located along the river at Fort Wayne,
Indiana, and Toledo, Ohio. Other industrial developments are located
at Defiance, Napoleon, Decatur, and several smaller communities along
the rivers. Toledo is the second largest port on the Great Lakes and
is the nation's third largest railroad center. The principal indus-
tries in the basin are machinery, metal fabrication, clay and glass,
petroleum, chemicals, and food.

Urbanization from both Fort Wayne and Toledo is evident along the
river valleys. Growth is apparent and new subdivisions are started
frequently. Population in 1970 for the basin was 1.7 million with

67 percent of those residents being classified as urban. The basin's
population is expected to increase to 3.1 million by 2020.

Because of the proximity to large urban centers of the Midwest, the

Maumee River valley is within a two-hour drive of over 10 million
people.

17
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TABLE 1

Population Projections for tounties in Study Area
: for Selected Years in Thousands

1270 1980 1330 2000 2010 2020
Indiana
Adams 26,871 30,200 33,700 37,100 41,100 45,300
Allen 280,455 338,200 407,300 480,500 569,200 675,900
DeKalb 30,837 35,200 39,500 43,700 48,500 54,000
Total

Indiana 338,163 403,600 480,500 561,300 658,800 775,800

Ohio
befiance 36,949 40,557 43,420 49,726 54,915 60,848
Henry 27,058 29,638 33,000 34 426 38,018 42,126
Lucas 484,370 525,684 576,623 612,016 675,875 748,303
Paulding 19,329 18,719 20,842 22,951  25,3h5 28,084
Wood 89,722 93,594 105,946 120,491 133,064 147,440
Total
Ohio 657,428 708,192 779,831 839,610 927,221 1,027,401
TOTAL 995,591 1,111,792 1,260,331 1,400,910 1,586,021 1,803,201
SOURCE :

Regional population projections of the Great Lakes Basin Framework study
were allocated to individual counties based on historical data and con-
tacts with federal and state planning .agencies.

U.S. Army Corps of Engineers.
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Transportation Network | Because the Maumee River flows

) ' through the urban areas of Fort
Wayne and Toledo, highway access
to the river areas under study

is excellent. The Ohio Turnpike and Indiana Toll Road, a major

east-west connecting link between New York, Pennsylvania, Chicago,

and the rest of the western United States, is one of the more

heavily traveled interstate routes in the nation. This route crosses

the Maumee just below the lower end of the study area. Interstate 75

and Interstate 475 cross the Maumee at the lower end of the study

area. Interstate 69 crosses Cedar Creek about 10 miles north of

Fort Wayne and again south of Auburn.

Primary highways serving the area include U. S. Routes 6, 20, 23,
24, 25, 27, 30, 33, and 224. U. S. 24 parallels the main stem of
the Maumee River for 108 miles between Tcledo and Fort Wayne.

U. S. 27 and 33 parallel the St. Marys River in Indiana. All of
these highways cross one of the segments of the study rivers.
These roads connect cities in the region and provide major
thoroughfares. In addition to the interstate and primary high-
ways, a well developed system of state and secondary roads
provide access to the river and to nearby urban centers.

Railway passenger service is provided by AMTRAK to Fort Wayne,
Indiana, and Lima, Ohio, as part of the New York te Chicago
Broadway Limited service. The passenger service is provided
once each day in each direction. Both Toledo and Fort Wayne
are served by numerous rail lines. Railroads both parallel
and cross the Maumee, St. Joseph, and St. Marys Rivers.

Scheduled air passenger service is available at the Toledo Express
Airport and at Baer Field in Fort Wayne. General aviation facili-
ties are available in the basin at Defiance, Napoleon, Wauseon,
Brvan, and Montpelier in Ohio, and at Decatur, Woodburn, Auburn,
Garrett, and Smith Field in Fort Wayne, Indiana. In addition,
there are numerous smaller or private landing fields. -

There are several large urban centers within easy driving distance
of -the Maumee River basin. Forty-two of the nation's Standard
Metropolitan Statistical Areas (SMSA's) are within 200 miles of the
basin. They range in population from a low of 104,000 at Blooming-
ton, Illinois, to Chicago's over 7,000,000, the second largest SMSA
in the nation. The following table shows distance from selected
areas.

20



TABLE II

SELECTED SMSA'S NEAR THE MAUMEE BASIN

DISTANCE FROM MAJOR URBAN CENTERS

SMSA Miles Miles
Population to to Fort
1970 From Toledo Wayne
Day Use Zone
280,455 Fort Wayne, Indiana 108 -
692,571 Toledo, Ohio - 108
L.817,914 Detroit, Michigan 61 169
Weekend Use Zone
2,064,194 Cleveland, Ohio 110 218
916,228 Columbus, Ohio 14 157
1,384,911 Cincinnati, Ohio 208 159
1,109,882 Indianapolis, Indiana 229 121
7,032,075 Chicago, |1linois 239 158
1,403,887 Milwaukee, Wisconsin 328 247
2,401,245 Pittsburg;l, Pennsylvania 228 330
826,553 Louisville, Kentucky 321 233

Source: 1970 Census

Eastern United States
Map and Transcontinental
Mileage Chart -

Standard 0il Company

21
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Recreation Resources Rivers - The nearest existing
' component of the National Wild
and Scenic Rivers System is the
Little Miami in southwestern
Ohio which is a state-~administered river under the provisions of
Section 2(a) (ii) of the Act. The Wolf River in Wisconsin, the
St. Croix in Wisconsin and Minnesota,. and the Eleven Point in
Missouri are also components of the National System and all are
over 300 miles from the Maumee Basin.

In addition to the study of the Maumee River in Ohio and Indiamna,
other nearby rivers designated for study under Section 5(a) of the
Wild and Scenic Rivers Act as potential additions to the National
System include Little Beaver Creek in eastern Ohio and the Pere
Marquette in the western part of the Lower Peninsula of Michigan.

Ohio has an active scenic rivers program which began with the
passage of the state's Scenic River Act in 1968 and was modified
by amended Senate Bill 108 in 1972.

There are presently six rivers designated as part of the Ohio system.
The rivers given formal designation include:

1. The Little Miami, approximately 105 miles from its
confluence with the Ohio River upstream to its sources
near Yellow Springs including the North Fork.

2. The 70-mile stretch of the Sandusky River main stem
from U. S. Highway 30 downstream to the northernmost
edge of Roger Young Memorial Park.

3. The Olentangy River from the Delaware Dam reservoir
southward 20 miles to Wilson Bridge Road in Worthington.

4, Little Beaver Creek, including the North Fork beginning
at the Ohio-Pennsylvania state line, the Middle Fork
from Elkton, and the West Fork beginning from the
vicinity of Y-Camp Road and running downstream to the Ohio-
Pennsylvania state line, totaling approximately 32 miles.

5. The Grand River from Route 322 in Ashtabula County downstream

approximately 56 miles to the Norfolk & Western Railroad trestle
south of Painesville.

6. Cuyahoga River from the Burton-Troy township line at River Park
in Geauga County downstream approximately 25 miles to the State
Route 14 bridge crossing north of Lake Rockwell in Portage County.

Studies of several other rivers, including the Maumee, have been
completed, and the Director of the Ohio Department of Natural Resources
(ODNR) indicated they qualify for inclusion in the state system and
the state intends to proceed with the'designation process. The ODNR
is presently studying other rivers in the state to determine their
suitability for inclusion in the system. Other rivers or portions of
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rivers which may have recreation potential and are somewhat comparable
to the Maumee include the Tiffin, St. Joseph, Tuscarawas, and Walhonding
which are to be studied for inclusion in the Ohio scenic rivers system.

As early as 1967, Indiana studied a number of streams for possible
inclusion in a natural streams preservation program. The purpose of

the program was to retain those streams in a natural state to preserve
their natural character and scenic beauty. Priority streams identified
for preservation included segments of the Big Blue River from Fredericks-
burg to Rothrock Dam, Sugar Creek from Crawfordsville to Shades State
Park, Elkhart River from Albion to Highway 6, and the Tippecanoe River

at Tippecanoe State Park.

As a result of this and other studies, the Indiana General Assembly
passed legislation in 1973 establishing a natural, scenic, and recre-
ational rivers system in the state. The legislation calls for the
Department of Natural Resources to establish criteria for each different
type of stream and establish a rivers system throughout the state.
Indiana is presently implementing that legislation by establishing
criteria for selection of streams. After the criteria have been
established, various rivers will be designated for detailed study prior
to including a stream or segment of stream in the system.

Lakes and Reservoirs - There are few lakes or reservoirs in the Maumee
basin., The major impoundments are the low-head dams at Grand Rapids
and Independence on the Maumee, the Power Dam on the Auglaize, and
Grand Lake St. Marys.

Lake Erie near Toledo provides significant opportunity for water-
oriented recreation, especially for. the waterfowl hunters and owners
of large boats. Water contact activities are limited by the poor
water quality of the shallow western end of Lake Erie. Some swimming
beaches have been closed because of pollution.

National Forest, Park, Recreation, and Wildlife Areas -~ Neither
Indiana nor Ohio has any national parks; however, Indiana Dunes
National Lakeshore, administered by the National Park Service, is
located along Lake Michigan about 120 miles from Fort Wayne. One
archeological national monument (Mound City Group) is located in
central Ohio near Chillicothe 150 miles southeast of the study area,
and one historical monument 45 miles to the northeast commemorates
Perry's Victory in Lake Erie. Lincoln Boyhood National Memorial and
George Rogers Clark National Historical Park are located in southwest
Indiana about 225 miles from the Maumee valley. The nearest national
forest areas (the Wayne-Hoosier National Forest in southern Ohio and
Indiana and the Huron-Manistee National Forest in central Michigan)
are over 150 miles away from the Maumee valley, provide large

areas for low density recreation,and have several sites developed

for camping and picnicking. Cedar Point and Ottawa National Wildlife
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Refuges are located along Lake Erie east of Toledo within 25 miles of
the Maumee. Muscatatuck National Wildlife Refuge is located 100 miles
south of Indianapolis, and the Shiawassee Refuge is located near Flint,
Michigan, one hundred miles to the north. The refuge areas provide
only limited general recreation opportunities, being limited to access
and interpretive facilities.

State Administered Areas - Major areas located near or within the basin
include two state parks in Ohio located on the banks of the Maumee
River (Independence Dam State Park and Mary Jane Thurston State Park).
Other nearby state parks or recreation areas include: Grand Lake St.
Marys, Crane Creek State Park, and East Harbor State Park in Ohio;
Pokagon, Qubache, and Chain-0O-Lakes State Parks in Indiana. Recreation
facilities are also provided at other nearby state facilities, including
the Pigeon River and Tri-County Wildlife Areas, and at recreation areas
at Huntington Reservoir and Salamonie Reservoir in Indiana, Harrison
Lake, Oxbow Lake, Indian Lake, Lake Loramie, and Maumee State Forest

in Ohio.

Qutdoor Recreation Situation -~ The Maumee valley region and the lake
plains region of northwest Ohio (socio-economic regions of Ohio
described in the Statewide Plan for Outdoor Recreation) are used to
illustrate the regional setting and for presenting the recreational
needs for the Ohio portion of the Maumee River. Recreation in north-
west Ohio is provided by a multitude of organizations and jurisdictions.
In order to determine the number, acreage, and makeup of recreation
areas, the State of Ohio has conducted a detailed survey as part of

its new Statewide Plan for Outdoor Recreation (1971 - 1977).

According to this survey, the combined region of 17 northwestern Ohio
counties contains 4,791,680 acres of which two percent (98,826 acres)
are inventoried as designated ocutdoor recreation space.

Twenty~three percent (22,380 acres) of the designated areas are surface
water, with Grand Lake being the largest and encompassing over 13,000
acres. The total acreage in the inventory also includes large areas
managed primarily for wildlife such as the 6,9001 acres in the Ottawa
and Cedar Point National Wildlife Refuges along Lake Erie. Only
limited recreational developments are available at the state and
federal wildlife areas.

Thirty~-nine percent (38,767 acres) of the designated recreation areas-
listed in the inventory are in private ownership. Some are open to
the public on a commercial basis and others are restricted to ''members
only." These private facilities include golf courses, picnicking and
camping areas, marinas, group camps, recreational clubs, and private
hunting and fishing areas. One sportsman's club contains 8,500 acres;

1Since the survey was completed by the State of Ohio, the Bureau
of Sport Fisheries and Wildlife reports that the refuge acreages
have increased to 7,873 acres.
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another 3,100 acres; and another one contains 2,600 acres. In
addition, there are numerous smaller areas of this type which have
limited public access but have been included in the inventory because
they do provide recreational activities for some of the region's
residents. )

O0f the remaining 61 percent (60,059) not in private ownership,

seven percent (6,997 acres) is administered by the federal govern-
ment (principally wildlife refuges), 34 percent (33,910 acres) by

the State of Ohio (This includes state parks, state forests, wildlife
areas, scenic highways, and highway rest stops.), seven percent
(6,714 acres) by the various counties (mainly as county or metro-
politan parks and county fairgrounds), nine percent (9,001 acres)

by the cities, and the remainder is administered as miscellaneous
sites such as historical areas.

An additional 15,296 acres cf undesignated water (streams and rivers
which are not maintained or administered as specific recreation areas
but are still available and provide boating and fishing opportunities)
are available in the major watercourses of northwestern Ohio. The
Maumee River accounts for 7,600 acres of this additional undesignated
water.

In terms of acres of total designated recreation land, the northwest
Ohio regions (lake plains regicn and Maumee valley regicn) average
78 acres per thousand people. Public recreation space available

is 48 acres and private is 30 acres of land per thousand people.
Northwest Ohio is considerably below the statewide average of 123
acres total recreation per thousand population. There are presently
shortages of lands and facilities to supply existing needs. The
statewide outdoor recreation plam lists the Toledo urban area as

one of the four areas of the state having the greatest need for
boating, swimming, and land-based activities.

The demand for outdoor recreation and open space in northwestern
Ohio can be further illustrated by looking at the increase in annual
visitation at the state parks areas of the region. Over the past
ten years (1963-1972), visitor use has increased 199 percent at
Independence State Park and 138 percent at St. Marys. During the
five years of reporting at Thurston State Park (1966-1972), use has
increased 341 percent. New marina facilities have recently been
installed at Thurston and Independence Dam State Parks and may
account for the extra large increase at those areas.

The most recent quantitative estimates of overall recreation needs
in the Maumee basin are contained in Appendix 21 to the Great Lakes
Basin Framework Study. In the Lake Erie southwest subarea the
estimated need was over six million recreation days in 1970.

Need is defined as the difference between the existing recreation
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supply and the total recreation requirement. This is expected to
increase to 14.1 million by 1980, 32.7 million in 2000, and exceed
58.2 million by 2020.

Need - Lake Erie Southwest Subarea

1970 6,022,000
1980 14,190,000
2000 32,733,000
2020 58,226,000

Source: Table 21-11, page 95, Appendix 21, Great Lakes
Basin Framework Study,

Thus, only part of the existing demand is being met, and this emphasizes

the scarcity of both land and water areas within the region for

recreational pursuits. In addition, developments presently programmed

will be inadequate to meet projected future needs. The region will be

unable to look to adjoining areas to meet these projected needs, for

these heavily populated adjoining areas are also experiencing high
unsatisfied recreational needs.

Indiana Planning Region IIT encompasses nine counties in northwestern
Indiana which have close ties with the Fort Wayne metropolitan area.
The Indiana ouidoor recreation plan, Shaping the Future, indicates

that the region has no need of additional regional (state) recrea-
tional areas until the year 2000 but it does have a need of six
district recreation areas (400-800 acres, 40-60 percent undeveloped
within one-half hour driving time radius) by 1980 and ten additional
such parks by the year 2000. These parks would normally be the
responsibility of county park and recreation departments. A study

by Allen County Park Board has indicated the possibility of acquisition
and development of linear park areas along the Maumee River from Fort
Wayne to the Ohio line. Only 1.7 percent of the region (39,071 acres)
is designated recreation space. Privately owned lands equal 33 percent
(12,805 acres) of the total, and the remaining 67 percent (26,266 acres)
are publicly owned. About 10 percent of this acreage is in lake,
stream, or wetland.
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v,
DESCRIPTION AND ANALYSIS

Riverscape The Maumee River drainage area
consists of some 6,586 square miles
in northwestern Ohio, northeastern

‘ Indiana, and southeastern Michigan,
with 1,260 square miles of this drainage area in Indiana, 470 square
miles in Michigan, and the remainder in Ohio. The Maumee River
begins at the confluence of the St. Marys and St. Joseph Rivers in
Fort Wayne, Indiana, and flows northwest through New Haven, Indiana,
and into Ohio, passing the Towns of Defiance, Napoleon, Grand Rapids,
Waterville, Perrysburg, Maumee, and Toledo, where it enters Lake
Erie. The total length of the Maumee River is approximately 138
miles, of which 105 miles are located in the State of Ohio. Two
major tributaries--the Tiffin River from the north and the Auglaize
River from the south--join the Maumee at Defiance, Ohio.

The Maumee falls 167 feet as it twists through Indiana and Ohio to
Lake Erie, giving an average gradient of 1.2 ft./mi. Three impound-
ments are located on the river, in Fort Wayne, near Defiance, and
near Grand Rapids. The first impoundment, Josey Dam, is about cne
mile from the headwaters. It is used to stabilize the water supply
for Fort Wayne. The second impoundment located four miles below
Defiance is the Independence Dam. This dam creates a 600-acre
backwater, with the river width varying from 400-800 feet. The

dam was a regulating structure for the old Miami and Erie Canal.
Independence Dam State Park, starting just above the dam, contains
seven miles of the old canal and restored locks. Grand Rapids Dam,
located one mile below the Henry-Lucas County line near Grand Rapids,
forms the third impoundment. This was also constructed to serve the
Miami and Erie Canal. The dam, with about a 10-foot head, creates a
2,110~acre backwater over 25 miles in length with a width varying
from 500 to 1,800 feet., Mary Jane Thurston State Park is located on
the south shore of this impoundment.

The Maumee River is dotted with small islands created by deposits of
drifting silt. The rich soil on these islands supports a heavy plant
cover, with many bottomland trees and other vegetation. Seventeen
islands averaging less than one-fourth of an acre may be found in

the stretch from Fort Wayne to the Indiana-Ohio border. Larger
islands are found in the lower portion of the river, including
Missionary Island which contains over 200 acres. The banks of the
Maumee vary from almost level with the surrounding land to a few
steeply banked sections rising 30 feet above the water surface to the
surrounding flat farmland.
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Vegetation along the Maumee's banks is occasionally dense but for the
most part consists of a narrow band of bottomland hardwood and under-
story vegetation. Some larger woodlots are to be found along the
river's edge, particularly in the area from Defiance upstream to Fort
Wayne; in many other sections the tree cover has been removed to the
water's edge.

The river bottom is covered almost entirely with rocks, gravel, and
drifted silt. At the lower end of the Maumee, exposed limestone
outcroppings create rapids.

The high silt content in the river gives it a very muddy appearance,
and the visibility depth usually extends no more than a few inches.
Water quality varies, depending on location and flow, but it is
generally poor and does not meet the accepted criteria for aesthetics
or partial body contact.

The influence of man is apparent in most locations on the Maumee River.
There is substantial industrial development within sight of the river
at Napoleon, Defiance, New Haven, and Fort Wayne. Homes, railroads,
power lines, dumps, and traffic noise are prevalent along the entire
length of the river. The flat, glacial plain of the Maumee basin
holds rich agricultural land, and the level of agricultural develop-
ment is high. Agricultural activity may be seen from the river
wherever the woody vegetation has been removed from the banks; drain
tiles and water outfalls are also noticeable along the riverbank.
While the Maumee River banks and islands provide some interest and
relief from the flat landform of the surrounding area, the high

level of human development has appreciably altered the river's
natural appearance.

The St. Mary's River in Indiana winds through 40 miles of very flat
farmland. The river falls about 40 feet from the Indiana~Ohio border
to its confluence with the,St. Joseph River in Fort Wayne, giving an
average gradient of 1.0 ft./mi. through Indiana. The river averages
80 feet in width, and the bank height varies from level with the
surrounding land to 15 or 20 feet high, with low banks predominant.
There are no islands in the river, and the water is slow with only
occasional short riffles.

The St. Marys River has no impoundments; its clay-loam banks are
vegetated with a variety of trees, shrubs, and grasses, but the
existing vegetation changes little throughout the Indiana length.
No large woodlots are found along the river, and in some locations
the tree cover has been removed to the edge of the river. The

river water is turbid from heavy siltation; the depth of visibility
is often only a few inches.
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Utilities Dam on the
St. Joseph River in
Fort Wayne, Indiana

Independence Dam on
the Maumee River in
Ohio

Islands in the lower
Maumee River in
Ohio



Rapids of the lower
Maumee River in
Ohio

St.Marys River
Indiana

Rich agricultural

lands are adjacent
to the study rivers
in Ohio and Indiana




Highway bridge over
the upper portion of

Cedarville Reservoir
near Leo, Indiana

Streamside vegetation,
clay banks,and turbid
water on the upper Maumee
River near the Ohio-
Indiana state line

Site of Fort Defiance

at the junction of the
Maumee and Auglaize
Rivers at Defiance, Ohio



St. Joseph River
Indiana



The influence of man upon the river is apparent throughout its length.
Numerous homes are visible, particularly in Decatur and Poe, Indiana.
Many dumps and abandoned autos may be seen along the banks., Where
tree cover has been removed, one can see well out into the flat
agricultural areas. Twenty-seven bridges cross the study reach of

the St. Marys. Except for the last eight miles in Fort Wayne, roads
do not closely parallel the river.

The St. Joseph River, rising in Hillsdale County, Michigan, flows
southwest through northwestern Ohio into Indiana. Its watershed area
of 1,060 square miles includes 603 in Indiana, 219 in Michigan, and
238 in Ohio.

In Indiana the river meanders through 63 miles of flat to gently
rolling northeastern Indiana countryside. 1In the study segment the
river falls 55 feet, giving an average gradient of 1.3 ft./mi. This
river, like the St. Marys, has an average width of about 80 feet, but
it widens in two locations as a result of impoundments. The first
impoundment, Cedarville Reservoir, is located about 11 miles above
Fort Wayne and creates a backwater as much as 1,000 feet wide and
5-1/2 miles long. The second, the municipal reservoir in Fort Wayne,
is located three miles above the confluence with the St. Marys River
and creates a backwater 400 feet in width and a mile long. The
impoundments help to stabilize the municipal water supply for Fort
Wayne. Becauce of these dmpoundments and the flat gradient, the
river is slow. Most of the river banks are low, but in several areas
the river je incised more sharply, with bank heighte rising to 30
feet. These areas occur near Spencerville, Indiana, and again below
the Cedarville Reservoir dam. Below the municipal dam in Fort Wayne,
the eastern bank again rises sharply to a height of 12 - 15 feet.

The banks along the St. Joseph River are mostly composed of clay-loam
soil, with some areas showing sand and gravel mixed with the loam.
Except for open areas around the impoundments, residential develop-
ments, and highway crossings, they are heavily vegetated. Large
bottomland woods, high wooded banks, and narrow strips of trees
alternate along the river. This river, like the St. Marys,

carries a heavy siltation load. Siltation is heavier above the
Cedarville Reservoir. Water clarity never exceeds more than a

few inches. The stream above Cedarville Reservoir meets the

criteria for partial body contact recreation.

Because of its rather small upstream watershed population and heavy
shoreline vegetation, the St. Joseph River corridor above Cedarville
Reservoir retains a near-natural appearance through much of its length.
Occasional homes are seen along the river aleng with several dumps,

but towns are small, with Spencerville the only noticeable town upstream.
Spencerville is the site of an interesting covered bridge and old rock
dam. As the river enters Cedarville Reservoir and proceeds south,
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development becomes more noticeable,with signs of fill and erosion
control measures aleng the bank and more bridge and power line
crossings, factories, and commercial and residential structures.
The lower part of the St. Joseph River is paralleled by roads.
Farther upstream, however, town and country roads only occasionally
run near the river. Seventeen bridges cross the river between the
state line and Fort Wayne.

Cedar Creek in DeKalb and Allen Counties, Indiana, is an important
and interesting tributary to the St. Joseph River. The 20-mile
study section runs southwest from Auburn, Indiana, to the Allen
County line then turns southeast to the St. Joseph River. Cedar
Creek falls 80 feet as it flows through the gently rolling farmland
of DeKalb County and a steeply banked canyon area in northern Allen
County. The creek has an average gradient of about four feet per
mile. Walls in "Cedar Canyon' rise 60 to 70 feet. This portion of
Cedar Creek is 8§ - 10 river miles long in Allen County.

Vegetation along Cedar Creek varies from bottomland woods to upland
woods and field edges. The canyon area provides a particularly
interesting and wide variety of vegetation and features large, over-
hanging trees and several rare plants. A trail along the creek
provides a fine opportunity to observe wildlife and plant growth.

Most evidence of man's influence on the area is limited and blends
well into the natural environment. No industries or towns are

found on this section of Cedar Creek. A few homes are visible and
six bridges cross the creek in Allen County, but most do not sig-
nificantly interfere with the area's natural environment. The I-69
bridge crossings and a 345 KV power line are the only objectionable
structures on the creek. These bridges and the highway noise tempo-
rarily disrupt the natural scene.

Along Cedar Creek a group of landowners have banded together in
organizations called ACRES, Inc. and the Cedar Creek Wildlife Project,
Inc. in an effort to preserve the stream valley.
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The St. Joseph and St. Marys Rivers meet in
downtown Ft. Wayne, Indiana,to form the Maumee River

Limestone outcroppings along the lower Maumee River
at low flow
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The residents of the Cedar Creek‘ area‘have&

worked together to establish the Cedar Creek
Wildlife Area. One of the objectives of this
group is to preserve the natural values of

the area



Flow Characteristics A necessary consideration in
evaluating the recreational po-
tential of the Maumee and its
tributaries is the water volume

throughout the year. The rate of flow is particularly important

during the summer months when recreation use i1s at its highest and
water volume is often at minimum.

Glacial geology is believed to be the principal factor controlling
the sustained flow of streams in this area. The Maumee basin is
shaped like a saucer, flat in the center with elevations higher
around the rim except toward Lake Erie to the northeast. The bed-
rock geology has little direct influence on streamflow. The super-
ficial deposits on the floor of ancient Lake Maumee are generally
fine sand, silt, and clay, which are relatively impermeable but with
occasional deposits of deep and relatively permeable sand. The
principal soils are predominantly fine textured, poorly drained,
and relatively impermeable. The low dry weather streamflow in the
Maumee basin reflects the highly impermeable characteristics of the
soils in the basin.

Flow data are available at eight stream gaging stations within the
study area: (1) Cedar Creek at Hichwav 427; (2) St. Joseph River
eight miles northeast of Fort Wayne; (3) St. Marys River at the

U. §. 27 bridge at Decatur; (4) St. Marys River five miles south

of Fort Wayne at Anthony Wayne Boulevard; (5) Maumee one mile north
of New Haven; (6) Maumee one mile north of Antwerp cn state higlway
49; (7) Independence Dam; and (8) at the state highway 64 bridge at
Waterville, Selected records are contained in Appendix IV.

Throughout the Maumee River basin there are no streams with excep-
tionally high sustained flow. Viewing the State of Ohio as a whole
for comparison, the streamflow in the Maumee basin may be considered
fair to poor. ©Not only are the low-flow indices low, but the medium
and high flow indices are below average for the state. The highest
dry weather flow indices are recorded on the St. Joseph River.

Due to the slow infiltration rates of the soils, much of the
precipitation runs from the land surface into the drainage system.
The drainage system is rather extensive with 271 named streams
(total length 2,118 miles) and numerous small uunaned waterways
(adding another 700 miles). The clay particles of the soil have
a strong -affinity for the water that does infiltrate the soil, re-
leasing very little free water for gravitational movement. This
water is held near the surface, often producing a relatively high
water table and a somewhat limited underground storage capacity.
The flat topogranhy of the basin and the relatively high water
table tend to make evapotranspiration losses greater than average.
The combination of these factors induce low flows in the basin.
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Floodwaters on the Maumee and its tributaries are often caused by
the rapid runoff after periods of heavy precipitation or snow melt.
These floodwaters affect primarily agricultural lands in the upper
reaches of the tributaries and some urban properties where develop-
ment has occurred near the river in Fort Wayne, Defiance, Napoleon,
Florida, Perrysburg, Rossford, and Toledo.

The Maumee River is suitable for shallow draft boats such as canoes,
kayaks, and johnboats, except at limited locations in the lower river
during periods of low flow. Cedar Creek, the St. Marys River, and
St. Joseph River are generally suitable for canoeing although there
may be low water periods when short stretches of up to 200 yards
would require portaging. Portions of the Maumee are deep enough to
permit power boating. Waterskiing occurs in the slack water behind
the Grand Rapids Providence Dam and the Independence Dam. Commercial
dredges and barges operate on parts of the river for extraction of
sand and gravel.

The current in many parts of the Maumee system is very sluggish and
at times resembles backwater from a dam rather than a flowing stream.
The water level of the Maumee River system fluctuates considerably.
These fluctuations make the clay riverbanks extremely slippery and
often unsuitable for launching canoes except at developed sites.

There are no feasible reservoir sites which provide low flow augmen-

tation sufficient to materially change the flow characteristics of
the river.
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ENVIRONMENTAL QUALITY

Water Quality The present water quality of the
) Maumee River main stem, the lower
St. Joseph River and much of the
St. Marys River is inadequate to
meet the established criteria for inclusion in the National Wild and
Scenic Rivers System. There are indications that low flows portions
of Cedar Creek and extensive areas of the Maumee and its tributaries
may not meet the criteria for a high quality recreational experience,
due to the concentrated flow of industrial and municipal effluent and
agricultural runoff.

Heavy rainfall, on the other hand, causes the many combined or partially
combined sewer systems in the basin to overflow. High streamflows

also scour materials from sludge banks along tributary streams that
ultimately contributes to the year-round pollution problem.

The following discussion is based largely on water quality data from
public and private sources available through the National Storage and
Retrieval System (STORET). Current water quality data for the study
area are available from state sampling stations at New Haven in Indiana;
Antwerp, Defiance, Florida, Napoleon and Waterville in Ohio; and from
samplings at public and private water intakes. To preserve the consist-
ency of this discussion, it was necessary to supplement current data
with data from periodic samplings of varying duration taken during the
mid to late 1960's. The State of Indiana has recently added four
additional long-term sampling stations to its monitoring system, two
on the Maumee River and one each on the lower St. Marys and St. Joseph
Rivers. Data recorded at these stations during 1971-1972 have been
included in this report. '

Although the value of using mid-1960's data may be debated, it should

be realized that at this time the Great Lakes and, coincidentally,

their Maumee River basin tributaries, were at low levels, the result

of several years of below normal precipitation over the basin. The

1964 data are important since they offer the most recent opportunity

for viewing the water quality situation on the Maumee and its tributaries
under lowest flow conditions. Despite the many waste treatment facility
improvements implemented in recent years, the possible length of these
hydrologic cycles makes the inclusion of this data relevant to any
discussion of the long-term recreation potential of the Maumee River.
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St. Marys River

The overall water quality of the St. Marys River is fair. The main
sources of pollution are agricultural and domestic flows. Phosphorus
concentrations at all sampling points are sufficient to support algal
growths throughout the year.

Severe dissolved oxygen depletion occurs below St. Marys, Ohio. The
minimum dissolved oxygen level at Willshire, 30 miles downstream, is
3.8 mg/1 (Appendices VI and VII). However, the recovery process is
interrupted by pcllution from the Willshire municipal dump. This
dump contributes oil, grease, color, suspended solids, and floatables
which affect the water quality of the study area.

As Table IV indicates, the City of Decatur presently provides
secondary waste treatment but will require tertiary treatment and
nutrient removal facilities to meet present water quality standards.
In Decatur, the Central Scya Plant presently provides tertiary treat-
ment. In order for this plant to meet future needs, nutrient removal
facilities would have to be installed. The plant's discharge is
described in Table V. Minimum dissolved oxygen concentrations above
Fort Wayne presently meet Indiana's criteria for aquatic life of

4.0 mg/l of dissolved oxygen at all times. Dissclved oxygen concen-—
trations within this reach appear to fluctuate widely due to the
animal waste pollution and asbundant algal growths., Total coliforms
which average 570,000/100 ml below St. Marys, Ohioc, drop tc more
moderate levels before entering the study area but rise again to
32,000/100 w1 10 miles above the confluence with the St. Joseph
River (Appendices VIIT and IX). The latter sample presumably re-
flects the concentration of runoff from hog feedlots in Adams and
Mercer Counties. Coliform bacteria, turbidity, ammonia-nitrogen,
color, and phenol levels in recent samples taken near Fort Wayne
exceed Public Health Service (PHS) standards for drinking water
supplies, and recreational use of the St. Marys River in this
viecinity is not recommended.

St. Joseph Rivex

Based on 1964-~1969 sampling, the overall water quality of the St.
Joseph River appears to be quite good, both chemically and bacterio-
logically. Phosphate concentrations recorded at sampling points above
the Cedarville Reservoir were sufficient to permit algal blooms in both
the reservoir and the river. Turbidity levels at this point were
equivalent to water containing 77.1 mg/l of sand in one litter of
water, marginal for the maintenance of a good freshwater fishery.

The lower St. Joseph River is light brown in color with visibility
limited to several inches. Temperatures and dissolved oxygen levels
at all points below Edgerton are sufficient to support a well balanced
fishery.
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Fecal coliform measurements taken in 1964 at a station near the
confluence of Cedar Creek indicate that the water at this location
meets the criteria of 1000/100 ml for secondary contact recreation
with a median count of 650/100 ml. Beyond this point the water
does not consistently meet recreational standards. Total coliform
concentrations at this point and at river mile 1.10 were 28,335/100
ml and 14,000/100 ml, respectively.

Cedar Creek

Cedar Creek, a major tributary of the St. Joseph River, enters the
river just below the Cedarville Reservoir. Stream quality surveys
and observations have indicated that Cedar Creek is at least
periodically degraded. Causes include discharges of inadequately
treated municipal and industrial waste, overflow of combined sewer
systems, runoff from agricultural areas, and sedimentation caused
by poor land management practices.

A comprehensive water quality survey was conducted on August 21,
1973, by a U. S. EPA sampling crew. The results of this study are
presented in the Appendix. This study and others have found the
creek to be turbid, high in dissolved solids, and oderous at times,
with fecal coliform counts exceeding the standard for partial body
contact recreation along the entire segment under study. Dissolved
oxygen sags have been experienced within Allen County which could
have adverse effects on aquatic organisms at low flow. Phosphorus
levels, which reflect the excessive amounts of soil erosion and
agricultural runoff as well as treated waste residuals, appear to
be sufficient to promote algal blooms and the growth of aquatic
weeds in slack water areas when turbidity decreases.

Although enforcement actions have been initiated against some basin
discharges, the cause of all present pollution problems has not been
identified. Because waste is classified as a water quality limited
segment, as defined by the Indiana Water Strategy Paper and U. S.

EPA guidelines, all municipalities will be required to provide the
equivalent of advanced waste treatment for wastes discharged to Cedar
Creek. The remaining pollution problems attributable to agricultural
runoff, combined sewer overflows, and accelerated soil erosion will
be addressed as a part of the state's continuing planning process for
water quality management.

Maumee River

Agricultural activities contribute significant quantities of nutrients,
herbicides, fungicides, pesticides, algicides and sediment to the main
stem of the Maumee River and its principal tributaries. It has been
estimated that on the average the Upper Maumee from Fort Wayne to the
Tiffin River receives 160 tons of ammonia-nitrogen; 190 tons of organic
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nitrogen; 670 tons of total nitrogen; 170 tons of phosphates; 23,640
tons of sulfates; and 36,600 tons of calcium from rural runoff,
annually. Figures for the lower Maumee, including the Auglaize and
Tiffin subbasins, were: 180; 310; 720; 120; 15,700; and 30,500 tons,
respectively. 1In addition, 140 million tons of sediment enter Lake
Erie annually from the Maumee River basin.

Phosphates and nitrates are contributed by agricultural runoff,
inadequate sewage treatment and disposal, and the discharge of
industrial process water. As Table IV indicates, a number of Maumee
River basin communities require nutrient removal facilities or higher
levels of waste treatment which would affect a reduction of phosphorus
and nitrogen in the final effluent. Phosphate concentrations
exceeded the critical concentrations of .03 mg/l for algal blooms

on the Maumee River at all sampling points. The river is very

muddy with turbidity readings of 50 to 130 Jackson Turbidity Unit.
The latter turbidity measurement is roughly equivalent to the
suspension of 295 mg of sand in one liter of water. Visibility

is usually limited to less than one foot.

Nitrate-nitrogen concentrations on the Maumee main stem were generally
well within the Public Health Service limits of 10 mg/l for untreated
drinking water supplies, with the exception of the Defiance area where
long-term average concentrations of 16.0 to 20.0 mg/l were experienced.
The high average concentrations of total phosphates and total nitrates
reflects the discharge of industries, the overflow of combined sewer
systems, and the number of faulty septic tanks within the urbanized
area of Defiance.

Investigations have shown that ammonia-~nitrogen concentrations of

1.5 mg/l may be toxic to aquatic life when combined with low dissolved
oxygen levels and a pH of 8.0 or greater. Concentrations of 2.5 mg/l
are generally considered to be toxic. While average ammonia-nitrogen
.concentrations exceeded the Public Health Service limit of .05 mg/l for
public drinking water supﬁiies at all sampling points within the

Maumee River basin, average concentrations as high as 1.68 and 2.10
mg/l were reported below Fort Wayne and Napoleon, respectively. With
the exception of the lower Maumee River, pH levels are generally
acceptable; however, localized problems may occur below some industrial
outfalls.

Phenols are another compound which impart tastes to water supplies and
can taint fish flesh in quantities as small as 1 mg/l. This concen-
tration, which is also the recommended limit for public water supplies,
was equaled or exceeded at most reporting locations. The majority of
sampling sites on the Maumee main stem reported average concentrations
of 2.0 to 3.0 mg/l. However, an Ohio station at Napoleon indicated
that average phenol concentrations were 11.9 mg/l in samples taken

over the last two years with a maximum value of 51.0 mg/l. Phenol
concentrations even at this maximum level should not be toxic to fish.
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Taste problems associated with water withdrawals at Defiance during

the winter months have been traced to industrial discharges of phenols
at Fort Wayne. 'These phenolic wastes are quickly assimilated during
warn weather, and taste problems are not experienced at that time.
Phenols are also discharged into the Maumee River by the Johns Manville
plants in Defiance and Waterville and by Republic Creosote in Lima,

on the Ottawa River, a tributary to the Auglaize and Maumee Rivers.

The St. Marys River does not meet the state's minimum dissolved oxygen
standard ot aquatic life over much of its length. The biochemical
oxygen demand for decaying algae, waste discharges and combined sewer
overflows at Decatur and St. Marys, and feedlot wastes are the likely
cause of this oxygen deficit.

From Fort Wayne to Antwerp minimum dissolved oxygen levels are inadequate
to support a well balanced fishery. Fourteen industries and the Fort
Wayne sewage treatment plant have applied for permits to discharge into
the St. Marys and Maumee Rivers at Fort Wayne. Despite the imnstallation
of storm water control and treatment facilities, the installation of
tertiary treatment will be necessary to meéet minimum dissolved oxygen
and partial body contact recreation standards under all conditions.

The New Haven sewage treatment plant is presently overloaded, contrib-
iuting to the total coliform counts of 460,000 to 320,000 per 100 ml
recorded during the low flow years of 1964 and 1965 and current median
fecal coliform counts which exceed the Indiana standard for partial

body contact recreation. This situation should be improved somewhat

by the planned connection of New Haven with the Fort Wayne sewage
treatment system. Indications are that the stretch of the Maumee from
Woodburn, Indiana, to Grand Rapids, Ohio, may meet the median fecal
coliform criteria for partial body contact recreation over most of its
length; however, it does not consistently meet this criteria. The City
of Antwerp presently has no treatment facilities other than septic

tanks for its population of 1,700. Although their discharge has little
effect on dissolved oxygen levels, 1972 fecal coliform measurement of
27,000/100 ml was recorded during low flow, and the installation of
secondary treatment facilities with disinfection capabilities is necessary.
The Weatherhead Corporation discharges excessive quantities of cyanide
and 51 pounds of oils and grease per day, which adversely affect the
recreational potential of the Maumee River below Antwerp.

At Defiance the Maumee River is significantly degraded by industrial and
municipal wastes discharged directly to the river, and pollutional loads
delivered by the Tiffin and Auglaize Rivers. Although the Defiance
treatment plant has recently been upgraded to provide secondary treatment
with nutrient removal, significant system by-passing occurs during heavy
rainfall periods. The dissolved oxygen sag observed above Defiance may
be attributed to the concentration of ineffective séptic tanks at this
point; such operational problems are common on the clayey floodplain
soils.
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Many municipal treatment
plants are located along the
Maumee and its tributaries.,
Some release inadequately
treated sewage into the
streams

Both usually quite turbid,
the water of the St. Marys
River (left) mixes with the
St. Joseph River (right) to
form the Maumee River in
downtown Fort Wayne. The
city water treatment plant
is the large building in the
center of the photograph.
Fort Wayne uses the St.
Joseph River as its municipal
water supply

Due to excessive nutrients
present, water quality is
less than desirable with
floating debris, scum, and
other matter occasionally
present



The Maumee and its

tributaries are excessively
turbid. This can be partially
attributed to poor land
development practices

During low flow, water

often pools or stagnates
behind obstructions producing
an accumulation of foul water
accompanied by objectional
odors



Defiance Milk Products and the George Issac Company are presently
discharging oxygen demanding materials without adequate 'treatment.
The discharges of a number of other industries such as Defiance
Fertilizer, the General Motors Central Foundry Division, and
Johns-Manville Fiber Glass #7 plant, also contain oxygen-demanding
substances.

Other less severe dissolved oxygen deficits occur below Napoleon and
Grand Rapids. Within the City of Napoleon, Campbells Soup Company
and the Gould Harris Division discharge oxygen-demanding material.
Although the Campbell Soup Company has reduced its discharge of
biochemical oxygen~demanding substances by about 88 percent over

the last seven years, it still represents the largest single
contributor of oxygen~demanding material.

As the river nears Toledo, minimum dissolved oxygen concentrations
decline to 2.0 to 3.0 mg/l before leaving the study area at Perrysburg.
Several communities in Lucas and Wood Counties presently have no
treatment or inadequate waste treatment. Consolidation of the
wastewater flows of Whitehouse, Waterville, Maumee and Holland for
treatment at the proposed Lucas County -~ Maumee sewage treatment plant
will provide a more reliable and cost-effective system for meeting
water quality standards. Despite the aggregate effects of these
discharges on dissolved oxygen levels, average fecal coliform counts
were below the 1,000/100 ml limit for partial body contact recreation
at all long-term sampling stations between Defiance and Perrysburg.

The water quality in the study area will be monitored regularly by

12 stations as a part of the Federal-State Discharge Permits Program.
As a part of their obligations under the 1972 amendments to the Federal
Water Pollution Control Act the states are required to designate
stream segments where water quality standards will or will not be

met by the implementation of the best practicable treatment methods.
Segments where water quality standards should be met by 1977 are
designated as a strippled band in Appendix X. Water quality limited
segments are represented by a dashed line and indicate those portions
of the Maumee where standards will not be met or where there is
insufficient water quality data for an effluent limited designation
to be applied.

The implementation plans of the States of Ohio and Indiana are designed

to maintain the water quality needed for all present and future uses.
These uses include municipal water supply, industrial process water,
recreation, irrigation, fish and aquatic life, wildlife and stock to
supplement their implementation plans with load limits for industrial
and municipal discharges within water quality limited segments. However,
even if all industrial and municipal waste discharges were eliminated
and controls were placed on the use of all agrichemicals, a significant
pollution problem would still remain, due to natural and man-induced
sedimentation. The present annual soil loss is three tons per acre.
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Although the sedimentation of larger particles may limit bottom flora
and fauna, suspended solids pose a more serious threat to shellfish,
fish, and other gill-breathing organisms. The small size of these
particles, which frequently approach colloidal diameter, may clog
their respiratory systems. In addition, and important from a recre-
ation viewpoint, turbid streams are not as aesthetic as clear streams.
When canoeing, the opportunity to view fish, rocks, and bottom
formations can provide exciting diversions from the passing shoreline.
On the Maumee this would be desirable since a great deal of the
shoreline is similar in appearance.

The projected increase of 25 percent for row crop production by the
year 2020 indicates that pollution from runoff and erosion will
continue to increase. The U. S. Environmental Protection Agency;
USDA Soil Conservation Service and the Agricultural Research Service;
Purdue University; and the Allen County Soil and Water Conservation
District are presently engaged in a five~year pilot study of methods
to reduce sedimentation in the Maumee basin, which may reverse this
undesirable trend.
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Municfpal
Discharger

Discharger

Des.

Act.

TABLE 1V

Municipal Waste Treatment Facilities

in the Study Area

Present Treatment

Needed Improvements

Sewer System

Receiving Stream

(Adams_Co.)
Berne, Inc.

Decatur, Ind.

Monioe, Ind.

(Allen Co.)

Car.be Colony
Subd.

Edgewood Park
Meadows

Nailand Hts.
Subd.

St. Joe Twp-
Maunee

Havenwood
Forest Subd.

0.40

1.80

0Lk

0.48

.025

0.14

0.30

.040
(est)

45
(est)

.020
(est)

.50

0.10

Stabilization lagoons

High rate trickling
filters

Septic tanks

Activated sludge
with extended aeration

Activated sludge
with extended aeration

Activated sludge
with extended aeration

Activated sludge with
extended aeration

Activated sludge with-
out extended aeration

No treatment

Nutrient removal
upgrading to
tertiary

Nutrient removal,
upgrading to tertiary,

construction of

interceptor sewers

Adequate

Adequate

Adequate

Adequate

Const. secondary,

disinfection

Combined

Combined

Unknown system

Separate

Separate

Separate

Unknown system

Separate sewers

No sewers

Gates Ditch

St.Marys River

Yellow Creek
Maumee River
Spy Run Creek -
STMR

St. Marys River
Maumee River

St. Joseph River

Maumee River



TABLE 1V

Municipal Waste Treatment Facilities

(Continued)

95

Municipal Discharger
Discharger Des. Act. Present Treatment Needed Improvements Sewer System Receiving Stream
Valley Hills Const. secondary, Martin Ditch -
Mo Ho Pk. disinfection
For: Wayne, Ind. 32.0 31.5 Activated sludge Upgrade to tertiary, Separate sewers Maumee River
without extended additional capacity
aeration ~ and sewer separation,
nutrient removal
St. Joe STP 1.50 0.55 (Overload to Ft. Needs nutrient Separate sewers Maumee River
Wayne via intercep- removal
tor) stabilization
lagoons
Hanna-Creighton Septic tanks Sewer Collection Unknown system
Urbanrene system
Grabill .078 030 Activated sludge Nutrient removal combined Graybill Ditch -
without extended STJR
aeration
Hun:ertown L 0ko High rate trickling Adequate Unknown system Willor Cr. to
filters Cedar Cr.
Moniroeville .18 .08 High rate trickling Upgrade to tertiary Combined E. Hatrock Cr.
filters to MR
New Haven .75 .90 Standard rate Connection to Ft. Combined Martin Ditch
trickling filters Wayne
Woodburn .15 .06 Stabilization Unknown system Trib. of MR

lagoons
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TABLE 1V

Municipal Waste Treatment Facilities
in the Study Area

Present Treatment

(Continued)

Needed Improvements

Sewer System

Receiving Stream

Municipal Discharger
Discharger Des. Act.
(DeKalb Co.)

Ashlzsy .08 .05
Auburn 2.0 1.6
Butler .30 .25
Corunna

Springs Camp

Grounds

Altona- .80 .45
Garrett

Sairt Joe

Waterloo 18 .16
(Defijance Co.)

Defiance 4.0 1.6

Activated Sludge
extended aeration

Activated sludge
without extended
aeration

High rate trickling

Septic tanks

Septic tanks

Activated sludge
without extended
aeration

Septic tanks

Activated sludge
extended aeration

Secondary nutrient
removal

Disinfection

Nutrient removal

. upgrading to

tertiary

Disinfection nutrient
removal

installation of
secondary sewers
and disinfection

installation of
tertiary disin-
fection

Nutrient removal and
upgrading to tertiary
inceptor system

Installation of
seconhdary

Adequate

Sludge disposal,
sewer improvements

Separate

Combined

Sewer system

Unknown sewer
system

Unknown sewer
system

combined

Unknown system

Separate

Combined &
Separate

Turkey Cr.

Cedar Cr.

Big Run Cr. -
STJ

John Diehl Ditch

Co.

Cedar Cr.

Garrett Ditch CC

Trib. to St.
Joseph R.

Cedar Cr.

Maumee R.



TABLE 1V

Municipal Waste Treatment Facilities
in the Study Area

(Continued)

Munizipal Discharger :
Discharger Des. Act. Present Treatment Needed Improvements Sewer System Receiving Stream
Sherwood Septic tanks Installation of Combined Sulphur Cr.
secondary disinfec- MR.
tion
(Fulton Co.) . _
Delta .30 .05 Activated sludge- Sewer improvements Separate Bud Cr. to MR
without extended sludge dewatering
aeration
Swanton .32 A2 High rate trickling Upgrade to tertiary Separate Ai Cr. to Swan
filters plant expansion Cr. MR.
Waus zon 1.07 .82 High rate trickling Plant expansion Combined & N. Turkeyfoot
. filters Separate Cr. MR.
[o-]
(Henrv Co.) o
Deshier .36 .28 Stabilization Adequate Separate Yellow Cr. MR
' lagoons T
Libe -ty Septic Tanks Sewer Const. Combined Dry Cr. MR
Center installation of
secondary
Napoleon " 1.25 1.25 High rate improved operation Combined & Maumee R.
trickling filters Separate

(Lucas Co.)
Lucas Co. *
Sewe- Dist,

Small package

* The Lucas Co. - Maumee sewage treatment plant is scheduled to serve the communities of Whitehouse, Waterville,
Maumee, and Holland when it becomes operational
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TABLE 1V

Municipal Waste Treatment Facilities

in the Study Area
(Continued)

Municipal Disbharger
Discharger Des. Act. Present Treatment Needed Treatments Sewer System Receiving Stream
Maumee No treatment Separate Maumee R.
Waterville .12 .38 High rate trickling Sewer improvement Combined Maumee R.
filters connection to Lucas
Co. S.D.
(Paulding Co,) N L ;
Antwerp Septic tanks Install secondary Combined Maumee R
Sewer Improvement
Paulding .59 .584 Stabilization Combined Flatrock Cr. to
lagoons Auglaize R.
(Wood Co.)
Grand Rapids No treatment No sewers Maumee R
Haskins - 0.21 Primary settling Needs secondary Combined Haskin Cr. to
improvements
.
Perrysburg 2.75 .97 Secondary, Combined Grassy Cr.
: disinfection '
Wood Co.
Sewe:r Dist. b Activated sludge Sludge disposal Combined Tontogany Cr.

Source:

without extended
aeration

Environmental Protection Agency =~ STORET

facilities



TABLE V
INDUSTRIAL DISCHARGERS

Direct Municipal
Surface System
Name/Location Discharge Discharge Nature of Discharge

Woodburn
B.F. Goodrich

Fort Waxne
Phelps Dodge

Gladieus 0il

International
Harvester

Dana Corp.,
M.A.Y. Stone Co.

NEW R.R.

Falstaff Brewing

Kunkle Valve Co.

Coverall Rental
Serv.

Straub Bros.

May Stone &
Sand

N. Indiana
Public Serv.

Indiana Dischargers

0.33
0.38 006
0.30

1.01 .28
0.23 .02
1.8

_0h7

080 058

.001 .010
1.08

.007

1.8 0

.020 .008 .
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Color, solids, ammonia,
nitrates, phosphorus, oil,
grease, BOD

Color, solids, nitrates,
phosphorus, chromium, iron,
zinc, oil, grease, phenols,
BOD

Solids, COD, ammonia, nitrate.,
phosphorus, iron, phenols,
heavy metals, cynide

Solids, oil, grease, iron

Solids, BOD, alkalinity
Solids, BOD

Solids, oil, grease, iron,
phosphorus, nitrates, coli-
form bacteria

Color, solids, waste heat,
organics, iron

Solids, nitrates, phosphorus,
iron, alkalinity

Color, solids, ammonia,
nitrates, phosphates, BOD,
COD, oil, grease, chlorinated]
hydrocarbons

Solids, ammonia, nitrates,
phosphorus

Hardness, BOD
Solids, alkalinity, ammonia,

nitrates, phosphates, oil,
grease, phenols, iron



Name/Location

TABLE V

Nature of Discharge

General
Electric

1.T.T. Federal
Labs

Decatur
Central Soya

Hogland
Stone Street
Gravel Inc.

Butler
Universal Tool

St. Joe
Sechler § Sons
lnc,

Waterloo
Kitchen-Quip
Inc,

Jackson
Township

County Line
Cheese Co.

Antwerp
Weatherhead

Defiance
GM Central
Foundary

Pefiance
Fertilizer Co.

(continued)
Direct Municipal
Surface System
Discharge Discharge
.03 b
.032 o1
.028 .01
5 0
.55
.009
.02 001
.07

Ohio Dischargers

47

4.0

.0004 .0005

61

Color, solids, ammonia,
heavy metals, cynides, iron,
oil, grease

Solids, color, heavy metals,
iron

Color, solids, ammonia,
nitrates, phosphorus, iron,
algicides, oil, grease, BOD,
COD, coliform, bacteria
Suspended solids, ammonia,
hardness

Solids, Heavy metals, BOD,
phosphorus, ammonia

Solids, color, ammonia, BOD,
coliform bacteria, phosphorus

Solids, heavy metals, iron,
oil, grease

Solids, ammonia, nitrates,
phosphorus, coliform, bac-
teria, iron

Solids, grease, oil, heavy
metals, cyanides

Solids, COD, iron

Solids, color, ammonia,
nitrates, phosphates, BOD,
oil, grease



TABLE V

(continued)
Direct Municipal
» Surface System

Name/Location Discharge Discharge Nature of Discharge

Defiance Milk .88 .077 Solids, color, ammonia,

Prod. nitrates, phosphorus, heavy
metals, phenols, oil, grease,
CoD, BOD, coliform bacteria

Johns-Manville Phenols, COD, solids

Plan #7

George lssac .02 Solids, grease, oil, COD

Napoleon

Campbell Soup Co. 4.6 Solids, BOD

Gould Harris .06 Solids, COD, phosphates, BOD,

Div. zinc

Waterville

Johns-Manville .079 Solids, ammonia, nitrates,
phosphorus, phenols, oils,
grease, BOD, COD, coliform
bacteria

Water Filtration

Plant .0085 3 Color, turbidity, suspended

solids, BOD, iron, magne-

Perrysburg sium, zinc

Owens-l1linois .002 Solids, ammonia, nitrates,

Inc. Industrial
Park

Source:

Environmental Protection Agency - STORET
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phosphorus, oil, grease,
phenols, coliform bacteria



Noise At most points along the Maumee
River noise of various types and
intensities is present. The
noises which permeate the river
corridor testify to man's nearby presence and detract from quiet
recreational experiences. The songs of birds along the river are
masked as large trucks roar along U. S. 24 and other roads which parallel
the river. In addition to highway sounds, it is often possible to hear
noise from railroads, farm machinery working in nearby fields, sand
and gravel operatiomns, or factories located in the corridor. Recreation
use itself adds to noise levels when power boats are used on the river.

Air Quality The Maumee River is situated in
three air quality control regions
outlined in Appendices IX and XII.
The industrial profile is primarily

foundries, glass manufacturing, grain handling, and oil refining.

Air quality along the Maumee River is classified according to the
priorities in Table IV, which were established by the U. S. Environmental
‘Protection Agency under the 1970 Clean Air Act. A priority I designation
for a particular air pollutant indicates that the concentration of that
parameter is above the primary ambient air quality standard. The primary
standard is the maximum allowable concentration to prevent a health
hazard, as opposed to the secondary standard which sets the maximum
allowable limits for general welfare and aesthetics. The latter standard
was established to prevent plant damage and undue particulate soiling.

Priority II indicates that the air quality, as reflected by a particular
parameter, is essentially between the primary and secondary standard.
Priority III indicates that air quality is better than the secondary
standard set to protect the general welfare and aesthetic values.

Table VI
Regional Classification
Air Quality Control Reg. Priority
Sulfur Carbon Nitrogen Photo-
Part Dioxide Monoxide Dioxide Chemical
802 co NO Oxygen
(SMOG) OX
Northeast Indiana II ITI ITI IIT ITI
Northwest Ohio 11 I ITI 111 III
Toledo I I ITT T I
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As Table VI indicates, with the exception_of the Toledo metropolitan area,
air quality in the Maumee River basin is*generally good. The present air
quality of the Toledo area reflects its industrialized character, dis-
playing excessively high levels of suspended particulates, sulfur

dioxide, nitrogen dioxide, and photochemical oxidants. The City of
Toledo has recently adopted a numerical contaminant reporting system that
provides a simplified method for daily reporting of these air pollutant
concentrations.

Under the state implementation plan, all air quality control regions will
be required to meet the secondary ambient air quality standards by 1975.
Although they vary, the state implementation plans may achieve this goal
through the limitation of certain fuels, zoning regulations, modifications
in existing industrial processes and the addition of pollution control
equipment.

Climate Climate in the Maumee River basin is
typical of the southern portion of
the Great Lakes region. Summers are
warm and humid while winters are cold

and cloudy. Characteristic of this region are large fluctuations in

annual, daily, and day-to-day temperatures.

Average temperatures range from 26° Fahrenheit in January to 73°
Fahrenheit in July. On the average, there are only 15 days a year
when the temperature reaches 90 degrees or greater and only eight
days when it drops to 0° or below. During summer afternoons the
humidity often reaches 80 - 90 percent.

Mean annual precipitation in the basin is approximately 30-32 inches
and is well distributed throughout the year. Average snowfall is around
30 inches distributed from November through March.

There is an excessive amount of cloudiness throughout the year but
especially so during the winter. In winter months the sun shines during
only 30 percent of the daylight hours. During the primary recreation
months, it is sunny about 70 percent of the daylight hours.

High water in the spring is common in this area, although most years

it is not severely damaging. This Is often accentuated by ice jams
occurring during the spring breakup. In recent years high water has
been more prevalent due to sudden overflow of creeks and drainage
ditches. This is a result of channelization and additional development
in the watershed.

The prevailing wind direction is from the southwest quadrant. Strong
winds approaching 90 miles an hour can occur in connection with summer
thunderstorms. The area can experience severe weather, including
tornados in the spring and summer and heavy snows and blizzards in

the winter.
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Geology Geologic processes operating during
the Pleistocene epoch produced most
of the landscape in the Maumee River
watershed. Glacial drift deposits

by glacial ice cover most of the area.

As the glacial ice left the area about 13,000 to 15,000 years ago, a
number of surface features were produced; terminal moraines are the
most prominent feature. A number of other features are present in the
form of kames, eskers, recessional moraines, and beach ridges deposited
by glacial Lake Maumee.

Ground moraine consists of till that lies between terminal moraines.
Ground moraine is generally thin and exhibits a low rolling topography.
The till is rich in clay and relatively impervious.

Outwash material of sand and gravel carried by the melting ice filled
in valleys and in places is covered with till deposits.

Superficial rocks are of metamorphic composition; the most common types
are gniess, quartzite, granite, shale, diorite, syenite, and conglomerate.

The formations are Silurian (440 million years old) and Devonian (350
million years old). The bedrock consists primarily of dolomite and
shales that dip slightly to the northwest.

Maumee River Geology--The Maumee Rivér basin was formed by glacial
action about 20,000 years ago. Advances and retreat of ice formed
Lake Maumee, which was approximately 1-1/2 times the size of Lake Erie.
Originally, water from the basin discharged through a channel known as
the Wabash~-Erie Channel. Water flowed westerly in this channel and
discharged into what is presently the Wabash River. As the glacial
melt waters receded, Lake Maumee dropped steadily. The lake drainage-
pattern then reverted to the northeast out the St. Lawrence River system
and lowered the lake level. Drainage into the lake formed the channel
of the present Maumee River. The broad, flat Maumee Lake plain was
developed from silt and clay that settled out of Lake Maumee on top of
the glacial till, filling irregularities on the land surface.

St. Marvs River and St. Joseph River Geology--The two rivers follow
the Fort Wayne moraine and join at its apex near the northeast corner
of Wayne Township in Allen County, Indiana. Streamflows of the rivers
are sluggish due to a low gradient. On the St. Marys River, bluffs
and extensive floodplain deposits are absent. The St. Joseph River
flows past numerous low bluffs and terraces, indicating it once was
much wider and deeper. Much of the St. Joseph River bed is composed
of sand and gravel deposits.

Cedar Creek Geology--Cedar Creek is a tributary of the St. Joseph River.
Evidence points to the fact that at one time Cedar Creek carried a
large volume of water. The creek flows through a gorge 60 to 70 feet
deep and width reaching 800 to 1,000 feet. This gorge was formed from
the ancient banks of a channel which carried floodwaters from the
melting glacial ice. 66




Soils The soils within the study area
consist of nearly level soils on
the upland areas; steep, moderately
eroded soils on escarpments and

slope breaks; nearly level to sloping soils on the stream terraces;

and nearly level soils on the floodplains.

The general soil map included with this section shows the soil
associations in the Maumee study area in Indiana and Ohio. A soil
association is a landscape that has a distinctive proportional pattern
of soils. It normally consists of one or more major soils and at
least one minor soil and is named for the major soils.- The soils in
one association may occur in another but in a different pattern.

" The general soil map shows the general pattern of the soils in the
study area, a comparison of different parts of the study area, and
the location of large tracts that are suitable for certain land uses.
The map is a useful general guide in managing a watershed, a recrea-
tional area, a wooded tract, a wildlife area, or in planning sediment
control practices. It is not a suitable map for planning the manage-
ment of a particular tract of land or for selecting the exact location
of improvements, because the soils in any one association differ in
slope, depth, texture, drainage, and other characteristics that affect
their management, Table VII, Estimated Soil Limitations or Suitability
for Selected Uses, provides soil interpretations for each soil named
in the soil associations on the general soil map. Interpretations are

for uses that may be important in evaluating the soils of the Maumee
River study area. ' ‘

Soils rated ‘as "SLIGHT" have few or no limitations for their use.
Soils rated as "MODERATE" have limitations which reduce to some degree
their desirability when used for the purpose being considered. They
require some corrective measures. Soils rated as '""SEVERE" have
unfavorable soil characteristics that severely restrict their use

and desirability for the stated purpose. A severe rating does not
mean the soil cannot be used for a specific use. It does indicate
problems during or after application of the use, unless special
design, engineering, or other corrective measures are used to

overcome the limitations. Costs of development are usually greater

than on soils rated slight or moderate, and many times costs are
prohibitive.

Soil suitability classes are rated as "Good,"'Fair," "Poor," and
"Very Poor." These are relative classes and indicate the feasibility
and amount of management needed to perform the function indicated in
the table. "Good" are the most feasible and require the least amount
of management; "Very Poor" are unfeasible for the stated use.

In general, the soils of stream terraces and beach ridges provide the
best sites for homes or recreation structures, on-site sewage disposal,
campsites, and picnic areas. The steep valley walls have potential
for scenic paths and trails if these can be located mostly on the
contour with provisions for adequate erosion control.

. 1 3
The soils of outwash areas, stream terraces, and some floodplain areas
have porous, sandy, or gravelly substrata which might permit effluent
from septic tank filter fields to contaminate nearby streams or ground
water. Otherwise, they are suited to on-site disposal of sewage
effluent. In summary, the soils in the study area have a wide range
in properties which have a pronounced influence on their suitability
for the anticipated land uses. 67
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Soil Scil Series & Per-
Associa- cent of Association
tion Scil Series Per* Homeslite
1 Eel 45 Severe:4
Martinsville 45 Slight
Benesee 10 Severe:b
2 Fox 30 Slight
Martinsville 22 Slight
Alluvial Soils 22 Severe:h
3 Martinsville 40 Slight
Be imore 20 Slight
Fox 15 Slight
& Miami 23 Moderate:5
Riidles 20 Moderate:5
Crosier 17 Severe:3
5 Mo-ley 37 Moderate:5
Blount 22 Severe:3,5
6 Miiford 53 Severe:3
Motgomery 21 Severe:3,5
Reisselaer 21 Severe:3
7 Rensselaer 50 Severe:3
Wh'taker 35 Severe:3
\O‘ 8 Blount 52 Severe:3
Peviamo 32 Severe:3,5
9 Hovtville 67 Severe:3,5
Nappanee 15 Severe:3,5
10 Mucks & Peats 90 Severe:3,5,6
Latty 70 Severe:3,5
Kappanee 10 Moderate:3,5
11 Paulding 80 Severe:3,5
Rot elms 5 Moderate:3,5
12 To edo k0 Severe:3,5
Ler awee 15 Severe:3,5
Fuiton 25 Moderate:3,5
13 Mermil) &5 Severe:3,5
Has kins 15 Moderate:3,5
14 Colwood 45 Severe:3
Kitbie 25 Moderate:3
15 Ottokee 35 Slight
Crznby 4o Severe:3
16 Harey 5  Slight
Belmore 80 Slight
Millgrove 5 Severe:3
17 Mucks & Peats 90 Severe:3,5,6

#The total of the percentage estimates are less than 100 percent because the minor soils are not
included in the table,

Septic Tank

TABLE VII

MAUMEE WILD AND SCENIC RIVER STUDY

ESTIMATED SOIL LIMITAT|0NS OR SUITABILITY FOR SELECTED USES

Absorption Paths &
Fields Trails
Severe:4 Severe:4
Slight Moderate:5
Severe:h Severe:4
Stight Slight
Slight Moderate:5
Severe:4 Severe:l
Slight Moderate: 4
Slight Slight
Slight Slight
Moderate:2  Severe:5,6
Moderate:2 Severe:5,6
Severe:2,3 Severe:5,6

Severe:2
Severe:2

Severe:2,3
Severe:2,3
Severe:2,3

Severe:2,3
Severe:3

Severe:2,3
Severe:2,3

Severe:2,3
Severe:2,3

Severe:3
Severe:2,3

Severe:2,
Severe:2,

Severe:3
Moderate:3

Stight
Severe:3

Slight
Slight
Severe:3

Severe:3

Severe:5,6
Severe:5,6

Severe:3,5
Severee3,5
Severe:3

Severe:3
Moderate:

3
Severe:3,5,6
Severe:3,5,6

5,6
6

Severe:3,6
Severe:3
Moderate:3

Severe:3
Moderate:3

Severe:3
Moderate:3

Mod. to Sv:é
Severe:3

Slight to Mod:!
Slight to Mod:1

Severe:3

Severe:3,5,6°

Campsite
Moderate:4
Slight
Moderate: 4

Stight,
Slight

. Moderate:4

Slight
Stight
Slight

Slight
Slight )
Moderate:3

Slight
Moderate:3

Severe:3
Severe:2,3,6
Severe:3

Severe:3
Moderate:3

Moderate:3
Severe:3

Severe:3,6
Moderate:2

Severe:
Severe:
Severe:

,3
,6
,6

N oW
.- v w

-
o

Severe:
Severe:

NN
- .

Severe:
Severe:
Severe:

-
o

NN
w (VIR VR VY] WL w W n

Severe:
Severe:3

~N

Severe:3
Moderate:3

Mod., to Sv.
Severe:3

Slight to Sv:!

Slight to Mod:}

Severe:3

Severe:3,5,6

Park &
Picnic
Ar8as

Severe:h
Slight
Severe: 4

Moderate:1 *
Slight
Severe:4

Slight
Moderate:1
Foderate:1

Moderate: 1
Moderate:!
Moderate:3

Moderate:1,2
Moderate:2,3

Severe:3
Severe:2,3,6
Severe:2,3

Severe:2,3
Moderate:3

Moderate:2,3
Severe:2,3

Severe:2,3,6
Moderate:2,3

Severe:3,5,6
Severe:3
Moderate:3

Severe:3,6
Moderate:3

Severe:3,6
Sezvere:3
Moderate:3

Severe:3
Moderate:3

Severe:3
Moderate:3

Mod. to Sv:6
Severe:6

Slight to Mod:|
Slight to Mod:1

Severe:3

Severe:3,5,6

Wood land

intensive Produc- Openland Woodland Wetland
Erodability Cropping tivity Wildlife Wildlife Wildlife
Slight Good Good Good Good V.Poor
Slight Good Good Good Good V.Poor
Slight Good Good Good Good V.Poor
Moderate Falr Good Good Good V.Poor
Slight Good Good Good Good V.Poor
Slight Good Good Good Good V.Poor
Slight Good Good Good Good V.Poor
Moderate Fair Good Good Good V.Poor
Moderate Fair Good Good Good V.Poor
Moderate Fair Good Good Good V.Poor
Moderate Good Good Good Good V.Poor
Slight Good Fair Good Fair Fair
Slight Fair Fair Good Fair Fair
Slight Fair Fair Good Fair Fair

2
Stight Good Fair Fair Good Good
Slight Good Fair Poor Good Good
Slight Good Fair Poor Good Good
Slight Good Fair Poor Good Good
Siight Good Fair Good Fair Fair
Stight Fair Fair Good Fair Fair
Slight Good Fair Poor Good Good
£

Stight . Good Fair Poor Good Good
Slight Fair Fair Fair Fair fair
Slight Good Poor V.Poor V.Poor Fair
Slight Good Fair Poor Good Good
Slight to Mod Fair Fair Good Fair Poor
Slight Fair Fair Poor Poor Fair
Slight Fair to Poor Poor Fair Fair Poor
Slight Good Fair Poor Good Good
Slight Good Good Poor Good Fair
Slight to Mod. Fair Fatr Fair Fair Poor
Slight V.Good Good Poor Good Good
Slight Good Fair Good Fair Poor
Slight V.Good Good Poor Good Good
Slight Good Good Good Fair Fair
Slight to Mod. Poor to Falr Fair Fair Fair Fair
Slight . Good Good Poor Good Poor
Slight to Mod. Good Good Good Good Poor
Stight Fair Good Good Good Poor
Slight V.Good Good Poor Good Good
Slight Good Poor V.Poor V.Poor Fair

Key to Principal Soil Limitations

1. Excessive Slope
2. Slow permeablility

3.
b,

Seasonal high water table

Flood Hazard

5.

Poor stability



Flora Topography, geological features, and
T associated land uses have been the

primary factors influencing present
vegetation patterns along the Maumee

River and its tributaries. The river is generally contained within glacial

deposits, and there are presently few floodplain forests of any consequence.

‘The topography of the surrounding land is flat with only occasional

changes in relief. This characteristic has resulted in intensive use

of the adjacent lands for agricultural purposes. As described at the

time of the earliest land surveys, vegetation of the area was represented

by three types of plant associations: elm—ash swamp forests, beech

forests, and mixed oak forests. Occasionally prairie grasslands also

occurred. Today, only remnants of these original forest types remain.

Vegetative cover generally consists of a narrow band of trees extending
along the banks of the river. Within the floodplain and bordering the
stream, common trees and shrubs are cottonwood, sycamore, silver maple,
box elder, bladdernut, black haw, pale dogwood, redbud, witch hazel,
smooth sumac, winterberry, red elm, and various species of willow.
American elm was formerly abundant in the floodplain forests, but the
Dutch elm disease has almost eliminated this species. Poison ivy is a
common ground cover in association with heweled, stinging nettle, wild
rye, and Equisetum. '

Gently rolling hills and low steep-sided bluffs or ravines occur along
portions of the rivers. Much of the vast swamp forest which once
covered parts of the valley has disappeared as a result of clearing

and draining the land for agricultural purposes. There are only limited
woodlots, mostly small, located on the upper banks and bordering flat
uplands. Common trees in the moist locations are sugar maple, beech,
green ash, red oak, tuliptree, black cherry, buskeye, and hackberry.
White oak, black oak, and shagback hickory dominate on drier locations.

There are few natural understories which have not been altered by grazing
and occasional fires. The least disturbed areas may contain ferns,
including Christmas, fragile rattlesnake and the spinilose wood fern.
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