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SPECIAL FLOOD HAZARD
EVALUATION REPORT

SANDUSKY RIVER
CITY OF TIFFIN
SENECA COUNTY, OH

INTRODUCTION

This Special Flood llazard Evaluation Report, prepared at the request of the
Ohio Department of Natural Resources, investigates the potential flood
situation along the Sandusky River from the downstream to the upstream cor-
porate limits in the city of Tiffin. Most of the area along the stream in
this reach is residential or commercial with gsome open space. Although large
floods have occurred, studies indicate that even larger floods are possible.

Knowledge of potential floods and flood hazards is important in land use
planning. This report includes a history of flooding along the Sandusky
River and identifies those areas that are subject to possible future floods.
Special emphasis is given to those floods through the use of maps and water
surface profiles. While the report does not provide solutions to flood
problems, it does furnish a suitable basis for the adoption of land use
controls to guide flood plain development and thereby prevents inten-
sification of the flood loss problem, It will also aid in the development of
other flood damage reduction techniques to modify flooding and reduce flood
damages which might be embodied in an overall Flood Plain Management (FPM)
program. Other types of studies, such as those of environmental attributes
and the current and future land use role of the flood plain as part of its
surroundings, would also profit from this information.

Additional copies of this report can be obtained from the Ohio Department of

Natural Resources until {ts supply 18 exhausted and the National Technical

Information Service of the U.S. Dept. of Commerce, Springfield, VA 22161, at

the cost of reproducing the report. The Buffalo District Corps of Engineers

will provide technical assistance and guidance to planning agencies in the

interpretation and use of the data. |

PAST FLOODS

People living in the Sandusky River Watershed have suffered from flooding for
more than 100 years. Basin-wide floods occurred in February 1833, January
1847, February 1883, January, February and March 1904, March 1913, January
1930, June 1937, January and February 1959, March 1963, March 1978, and June
1981. Damage producing floods occur on the average of about once in every 2
years somewhere along the river.

The greatest flood of record in stage and discharge was the March 1913 flood.
More than 20 lives were lost. Damages estimated at the time amounted to well
over $2,000,000. A majority of the bridges betweeen Upper Sandusky and the
mouth of the river were destroyed. Howes in low-lying areas were flooded

to the second floor.
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The January and February 1959 floods had considerably less discharge than the
March 1913 flood. However, the stages were affected by ice jams. The stages
upstream from the Ballville Dam sctually exceeded the 1913 flood for about a
4-mile reach because of an 1ice jam in 1959 and failure of the partially
completed dam in the 1913 flood. However, the 1913 flood stages were
generally 3 to 7 feet higher in other locations. In Fremont, 700 residences
and 225 businesses were affected by the 1959 floods.

Overbank flooding in Tiffin is limited principally to the Mechanicsburg area
at the southerly side of the city and to some low-lying areas along the
northerly side downstream from the local protection project. Both areas are
residential. Because of frequent flooding, the areas have remained only par-
tially developed. The local protection project was built after the
disastrous 1913 flood.

Prior to 1913, development seriously encronached on the river channel. The
reduced waterway, constrictive bridges and sharp bends combined to cause
terrific destruction through the main business and residential districts,
during the March 1913 flood. The river was widened, walls constructed,
bridges replaced with larger openings and buildings along the banks were
removed. Since the project was completed the capacity has not been exceeded.
Flood damages in the reach protected by the project have been limited to
sewer backup through unprotected outlets.

FUTURE FLOODS

Floods of the same or larger magnitude as those that have occurred in the
past are likely to occur in the future. Floods larger than those on the
Sandusky River have been experienced in the past on streams with similar
geographical and phystographical characteristics as those found in the study
area. Similar combinations of rainfall, snowmelt, and runoff which caused
these floods could occur within the study area. To assess the flooding
potential of the study area, it is necessary tuv consider storms and floods
that have occurred in regions with the same topography, watershed cover, and
physical characteristics.

Flood Magnitudes and Their Frequencies

Floods are classified on the basis of their frequency or return period. A
100-year flood i{s an event whose magnitude can be expucted to be exceeded on
the average of once every hundred years. The 100-year event has a | percent
chance of exceedence {n any given year. It is important to note that, while
on a long-term basis the exceedence averages out to once per hundred years,
floods of this magnitude can occur in any given year or even in consecutive
years and within any given time interval.

Similarly, the [0, 50, and 500~-year flood events are those floods whose
magnitudes can, in the long term, be expected to be exceeded on the average
of once tn every 10, 50, or 500 years.

1t should be noted that there is & greater than 50 percent probability that a
100-year flood event will occur during a 70-year lifetime. Additionally, a
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house which is built at the 100-year tlood level has about & one {1 tour
chance of being flooded {n a 30-year mortgage life.

A 500~year frequency flood is defined as a flood having an averaje trequency
of exceedence in the order of once in 500 years st a designated lucation, or
a flood having a 0.2 percent chance of exceedence in any given year. A tlood
of this magnitude can be catastrophic, especially when 1t occure 1n developed
stream valleys.

Peak discharge-frequency relationships for various floods were det.. ‘st
several locations along the Sandusky River. Table | is & susmary ! peas

discharges for three recurrence intervals (in yeatrs).

Table 1| - Peak Flows on the Sandusky River

Drainage : 10-Year 100-Year :  S500-Year
: Area : Discharge : Discharge : Discharge
Location : (sq. mi.) : (cfs) i (cts) (cts)

Northern Study : 1,028 : 20,500 : 33,000 : 4¢, 50U
Limit, Downstream: : : :

from Morrison Crk:

Confluence :

Upstream from : 966 : 19,500 : 31,500 : 40,500
Rock Creek : : : :

Conf luence

. .
. . H

Hazards and Damages of Large Floods

The extent of damage caused by any flood depends on the topography of the
flooded area, the depth and duration of flooding, the velocity of flow, the
rate of rise in water surface elevation, and development of the flood plain.
Deep water flowing at a high velocity and carrying floating debris would
create conditions hazardous to persons and vehicles which attempt to cross
the flood plain. Generally, water 3 or more feet deep which flows at a
velocity of 3 or more feet per second could easily sweep an adult off his
feet and create definite danger of injury or drowning. Rapidly rising and
swiftly flowing floodwater may trap persons in homes that are ultimately
destroyed or in vehicles that are ultimately submerged or floated. Since
waterlines can be ruptured by deposits of debris and by the force of flood
waters, there is the possibility of contaminated domestic water supplies.
Damaged sanitary sewer lines and sewage treatment plants could result in the
pollution by floodwaters and could create health hazards. Isolation of
areas by floodwater could create hazards in terms of medical, fire, or law
enforcement emergencies.
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Flood Profiles and Flooded Areas

Analyses of the hydraulic characteristics of the Sandusky River were carried
out to provide estimates of the elevations of the floods of the selected
recurrence intervals. Cross-sectional data for the river channel were
obtained by field survey. Bridges were surveyed to obtain elevation data and
structural geometry.

Locations of selected cross sections used in the hydraulic analyses are shown
on the Flood Protiles (Plates 1-2). Selected cross-section locations are
also shown on the Flooded Area Maps (Plates 3-10).

The flood profiles were generated using the HEC-2 backwater program
(Reference ). Flood profiles were drawn showing computed water surface ele~
vations to an accuracy of 0,5 foot for floods of the selected recurrence
{ntervals. The 10,100, and 500-year floods are sh#n on the profiles.

The hydraulic analyses for this study are based only on the effects of
unobstructed flow. The flood elevations as shown on the profiles are, there-
tore, considered valid only if the bridges across the Sandusky River remalin
unobstructed trom debris or ice and if channel and overbank conditions remain
essentially the same as ascertained during this study.

The areas that would be inundated by the 100-year and 500-year floods are
shown on the Flooded Area Maps. The actual limits of these overflow areas
may vary somewhat from those shown on the maps because the scale of the maps
does not permit precise plotting of the boundaries of the flooded area.

All elevations are referenced from National Geodetic Vertical Datum of 1929
(NGVD). Elevation reference marks used in the study are shown in Table 2,

Obstructions

During floods, debris collecting on bridges could decrease their flow-
carrying capacity and cause greater water depths (backwater effect) upstream
of these structures. Since the occurrence and amount of debris are indeter-
minate factors, only the physical characteristics of the structures were con-
sidered in preparing the profiles. No reduction in the carrying capacity
from clogging or jamming was considered. Similarly, maps of the flooded

area show the backwater effect of constructed bridge openings, but do not
reflect increased water surface elevations that could be caused by debris or
ice collecting against the structures.

UNIFLED FLOOD PLAIN MANAGEMENT

Historically, the alleviation of flood damage has been accomplished almost
exclusively by the construction of protective works such as reservoirs, chan-
nel improvements, and floodwalls and leveecs. However, in epite of the
billifons of dollars that have already been spent for construction of well-
designed and efficient flood control works, annual flood damages continue to
increase because the number of persons and structures occupying floodprone
lands is increasing faster than protective works can be provided,
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Table 2 - Elevation Reference Marks in the Study Area (1)

- Elevation
Reference Mark : (NGVD)

__Description of Location

RMI : 733.75
RM2 : 729.02
RM3 : 751.3¢6
RM4 H 737.69
RMS : 743.50
RMb : 740.60
RM7 : 745,89

Huss St. Bridge, over Sandusky River, chiseled

: square on sidewalk, located east end of bridge,

downstream side, near end of concrete sidewalk
rafling.

City of Tiftin BM, point of open/cluge direction
arrow on city hydrant, located on NW cor. of E.
Davis sSt. & Hayward St.

Coast-Geodetic Survey Monument Disk, stamped
"C 173-1954," located at B&0 Rallroad station,

: at the crossing of the B&0 RR and Monroe St.,
: set vertically in the south face of concrete

foundation of station 48.5 feet south of south
rail of main track, 15 feet east of east curb of
N. Monroe St., about 1.5 feet above ground.

City of Tiffin BM, point of open/close arrow
on city hydrant, located on the north side of
Riverside Ave., west of the intersection of
Riverside Ave., and Jefferson St,

City of Tiffin BM, point of open/close arrow
on city hydrant, located on west side of Frost
Parkway at the intersection of Frost Parkway,
Perry St., and Clay St.

"P-K" nail in Ohio Bell pole, located at deadend
of St. Clair St., north side of pole, +2 feet
above ground.

Chisvled X", in city hydrant, located on south
bonnet bolt, NW corner of Ella St. - Martha St.

(1) Approximate location of the elevation reterence marks are shown on the

flooded area maps.
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Recognition ot this trend in recent years has forced a reassessment of the

t lood control concept and resulted in the broadened concept of unified flood
plain management programs. Legislative and administrative polictes fre-
quently cite two approaches: structural and nonstructural, for adjusting

to the flood hazard. In this context, “structural” i{s usually intended to
mean adjustments that modify the behavior of floodwaters through the use of
measures such as public works dams and channel work. “Nonstructural” is
usually intended to include all other adjustments in the way soclety acts
when occupying or modifying a flood plain (e.g., regulations, floodproofing,
insurance, etc.). Both structural and nonstructural tools are used for
achieving desired tuture flood plain conditions. There are three basic stra-
tegies which may be applted individually or in combination: (1) modifying
the susceptibility to flood damage and disruption, (2) modifying the floods
themselves, and (3) modifying (reducing) the adverse impacts of floods on the
individual and the community.

Modify Susceptibility to Flood Damage and Disruption

The strategy to modity susceptibility to flood damage and disruption consists
ot actions to avold dangerous, economically undesirable, or unwise use of the
tlood platn. Responsibility for implementing such actions rests largely with
the non-Federal sector and primarily at the local level of Government.

These actions faclude restrictions in the mode and the time of occupancy; 1in
the ways and medans ot access; in the pattern, density, and elevation of
structures and in the character of their materials (structural strength,
absorptiveness, solubllity, corrodibility); {n the shape and type of build-
inys and 1n their contents; and {n the appurtenant facilities and landscaping
ot the prounds. The strategy may also necessitate changes in the interdepen-
denvcies hetween tlood plains and surrounding areas not subject to flooding,
especially fnterdependencies regarding utilities and commerce. Implementing
Do hanisms tor these actions include land use regulations, development and
redevelopment policies, tloodproofing, disaster preparedness and response
plans, and tlood torecasting and warning systems. Different tools may be
more suiltable tor developed or underdeveloped flood plains or to urban or
tural areas, The intormation contained in this report is particularly useful
tor the preparation of tlood plain regulations.

A {yggijjfigkigggalions.

Flood plain regulations apply to the full range of ordinances and other
medans designed to control land use and construction within floodprone areas.
The term encompasses zoning ordinances, subdivision regulations, bullding and
housing codes, encroachment line statutes, open area regulations, and other
similar methods of management which affect the use and development of
tioodprone areas.

Flood plain land use management does not prohibit use of floodprone areas; to
the contrary, tlood plain land use management seeks the best use of flood
plain lands. The tlooded area maps and the water surface profiles contained
in this report can be used to guide development in the flood plain. The ele-
vations shown on the profiles should be used to determine flood heights
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because they are more accurate than the outlines of flooded areas. Develop-
ment in areas susceptible to frequent flooding should consist of construction
which has a low damage potential such as parking areas and golf courses. If
hiph value construction such as bulldings are considered for areas subject to
f requent tlooding, the land should be elevated to minimize damages. 1f 1t {is
uneconomical to elevate the land in these areas, means of floodpruofing the
structures shouid be piven careful consideration.

b. Uevelopment Zones.

A tlood plain consists of two useful zones. The first zone is the
designated "t loodway”™ or that cross sectional area required for carrying or
discharging the anticipated flood waters with a maximum 1-foot increase {n
tlood level. Velocities are the greatest and most damaging in the floodway.
Reyulations essent{ally maintain the flow-conveylng capabllity of the flouod-
way to minimize {nundation of additional adjacent areas. Uses which are
acceptable tor tloodways include parks, parking areas, npen spaces, etc,

The second zone of the flood plain {4 termed tb soaw.y fringe” or
restrictive zone, in which {nundation might oc tut where depths and velo-
cities are generally low. Such areas can be developed provided structures
dare placed high enough or floodproofed to be reas -» free from flood
damage during the Base (l0u-year) Flood. Typical teiationships between the
tloodway and tloodway tringe are shown in Figure 1.

| 108 YEAR FLOOO PLAIN A{
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STREAM
CHANNEL
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Ty
AREA OF FLOOD PLAWS THAT COULD FLOOO ELEVATION
S UBZO FOR DEVELOPRIENT BY BEFORE ENCRO ACHMENT
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LINE A @18 THE FLOCD ELEVATION BEFORE ENCROACHME NT
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. Formulation of Flood }’_l_q_lg_kg&x_l_a_t}»()_n’s

amulation ot tiood platn regulatious {n a simplifled sense involves
Tevtany the tyvpe and depree of control to be exercised tor each specitic
cod plaine In o principal, the torm ot the repulations s not as {mportant

as a4 maiatained adequacy of control.  The degree of control normally varies
with the tlocdd hazart as measured by depth of inundation, velocity of tlow,
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voueney of tleodiny, and the need tor avatlable land. Considerable

anniy wind rescarch s required tor the proper formulation ot tlood plain
yulations,  Where tormulation ot tlood plain regulations {s envisioned to
Letre g lenypthy period ot time during which development s likely to occur,
mroraty toyalat ions shonld be adopted to be amended later as necessary,

ISR "d"”{

Cotrtaeatioran o strateyy ot moditying tlouds through the construction ot

St e s, Jewvees, and tloodwalls, channel alterations, high flow diver-

ot ot twavs, and jand treatment measures has repeqatedly demonstrated
St o s 1ar protecting property and saving lives, and ft will con-
ot e sttateyy o tlood plain management, However, in the tftuture,
S ot oapen a tlood moditication strategy is neither possible nor
e Aot the larye capital investment required by flood modifying
e o praonded tarpely by the Federal Government, sutticient tunds
aroes e not o bheen, and are not likely to be available to

' ' vt o which rlood moditying measures would be both ettec-

o . caadlv teasibles Another consideration t{s that the cost of

Sl ooy et e ratangy tlood control structures tall upon local govern-
et e oy s a1 Federal reservolrs with tlood control storapge.

elsia at e s Uiy dlone Jeave g residual tlood loss potential and

v e 0 irwattanted sense ot security leading to inappropriate ase

M
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ettt e that oare directly protected oroin adjacent areas.  For
T Comeasates toomodity possthle tloods should usually be accompanied
e LTt Mottty the susceptibility to tlood damage, particularly by

[ Tea ol ey

ettty s perait o chanyes an the volume ot runott, fn the peak
L o trand s the time ol rise and duration, in the extent ot the

ety bt st o welacity and depth ot tloodwaters, and consequently in

ot ot dehris, sediment, and pollutants that tloods carry,

W1y the dmpact oo b loading on _I‘n.d_iii_d_u:n'ls ail‘d_.tﬁh:-'_(,'_nvugn_u_n‘i_tl

Toir o strate,y tor mitiyating tlood losses consists ot actions designed to
it 1ot tduals and communities an their preparatory, survival, and recov-
Coresponses to tloods. Tools Include intormation dissemination and educa-
oo Aartameenonts taor spreading the costs ot the loss over time, and

afpomet gl tratster ot some ot the {ndividual's loss to the community oy

dac sy, tases an tload prone areas,

wodistiaction hetween 4 resonable and unreasonable transter ot costs trom
wotadtaadaal to the community can also be regulated and 1s a key to ettective
aud plady manayement
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CONCLUSION

This report presents local flood hazard information for the Sandusky River in
the city of Tiffin. The U.S. Army Corps of Engineers, Buffalo District, will
provide interpretation and limited technical assistance in the application of
the data contained in this report, particularly as to its use in developing
effective flood plain regulations. Requests should be coordinated through
the Ohio Department of Natural Resources.
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BASE FLOOD

DISCHARGE

FLOOD

FLOOD CREST

FLOOD FREQUENCY

FLOOD PLAIN
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GLOSSARY

The resulting high water surface in a given stream
due to a downstream obstruction or high stages in
an {ntersecting streaa.

A flood which has an average return interval in the
order of once in 100 years, although the flood may
occur in any year. It is based on statistical
analysis of streamflow records available for the
watershed and analysis of rainfall and runoff
characteristics in the general region of the
watershed. It is commonly referred to as the
"100-year flood."

The quantity of flow in a stream at any given time,
usually measured in cubic feet per second (cfs).

An overflow of lands not normally covered by water.
Floods have two essential characteristics: The
inundation of land is temporary and the lands are
adjacent to and inundated by overflow from a river,
stream, ocean, lake, or other body of standing water.

Normally a "flood™ 1s considered as any temporary
rise in streamflow or stage, but not the ponding of
surface water that results in significant adverse
effects in the vicinity., Adverse effects may include
damages from overflow of land areas, temporary
backwater effects in sewers and local drainage
channels, creation of unsanitary conditions or other
unfavorable situations by deposition of materials in
stream channels during flood recessions, and rise of
groundwater coincident with increased streanmflow.

The maximum stage or elevation reached by floodwaters
at a given location.

A statistical expression of the percent chance of

exceeding a discharge of a given magnitude in any

given year. For example, a 100-year flood has a

magnitude expected to be exceeded on the average of

once every hundred years. Such a flood has a | per- Vs
cent chance of being exceeded in any given year.

Often used 1interchangeably with RECURRENCE INTERVAL.

The areas adjoining a river, stream, watercourse,
ocean, lake, or other body of standing water that
have been or may be covered by floodwater.

1




FLOOD PROFILE

FLOOD STAGE

FLOODWAY

RECURRENCE INTERVAL

A graph showing the relationship of water surface
elevation to location; the latter generally expressed
as distance upstream from mouth for a stream of water
that flows in an open channel. It 18 generally drawn
to show surface elevation for the crest of a specific
flood, but may be prepared for conditions at a given
time or stage.

The stage or elevation at which overflow of the
natural banks of a stream or body of water begins in
the reach or area in which the elevation is measured.

The channel of a watercourse and those portions of
the adjoining flood plain required to provide for the
passage of the selected flood (normally the 100-year
flood) with an insignificant increase in the flood
levels above that of natural conditions. As used in
the National Flood Insurance Program, floodways must
be large enough to pass the 100-year flood without
causing an increase in elevation of more than a spec-
ified amount (1 foot in most areas).

A statistical expression of the average time between
flonds exceeding a given magnitude (see FLOOD
FREQUENCY).
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