BEFORE THE MORROW COUNTY COURT
OF MORROW COUNTY

AN ORDINANCE ADOPTING THE FEDERAL COUNTY ORDINANCE
EMERGENCY MANAGEMENT NO. N\(. . 03 - Q00T
ADMINISTRATION (FEMA) FLOOD

INSURANCE RATE MAP (FIRM) TO BE PART

OF THE MORROW COUNTY

COMPREHENSIVE PLAN MAP AND TO

ADOPT AMENDMENTS TO THE FLOOD

HAZARD OVERLAY ZONE

WHEREAS, ORS 203.035 authorizes Morrow County to exercise authority within the
county over matters of County concern; and

WHEREAS, Morrow County adopted a Comprehensive Land Use Plan which was
acknowledged by the Land Conservation and Development Commission on January 15, 1986;
and

WHEREAS, the Federal Emergency Management Administration (FEMA) adopted new
Flood Insurance Rate Maps (FIRMs) for Morrow County and requested Morrow County adopt
those new FIRMs; and

WHEREAS, FEMA also requested that Morrow County update our Flood Hazard
Overlay Zone to correspond with the new FIRMs and meet current Federal regulations; and

WHEREAS, the Morrow County Planning Commission held a hearing to review the
request on July 31, 2007, at the Morrow County School District Building in Lexington, Oregon,
and on August 28, 2007, at the North Morrow County Annex Building in Irrigon, Oregon; and

WHEREAS, the Morrow County Planning Commission unanimously recommended
approval of the request and adopted Final Planning Commission Findings of Fact; and

WHEREAS, the Morrow County Court held a hearing to consider the recommendation of

the Morrow County Planning Commission on September 26, 2007, at the Morrow County
Courthouse in Heppner, Oregon; and

WHEREAS, the Morrow County Court did consider the testimony and evidence
presented to them;

NOW THEREFORE THE COUNTY COURT OF MORROW COUNTY ORDAINS AS
FOLLOWS:

Section 1 Title of Ordinance:

This Ordinance shall be known, and may be cited, as the “FEMA FIRM and Flood
Hazard Overlay Zone 2007 Update.”
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Section 2 Affected Documents

1. FEMA has provided an electronic copy of the FEMA FIRMs with an effective date
of December 18, 2007, which have been printed on standard paper and are
attached as Exhibit 1

2. FEMA has provided an electronic copy of the Flood insurance Study with an
effective date of December 18, 2007, which has been printed on standard paper
and is attached as Exhibit 2.

3. Section 3 Use Zones Article 3.100 Flood Hazard Overlay Zone of the Morrow
County Zoning Ordinance, amended by this action, is attached as Exhibit 3.

Section 3 Effective Date

This ordinance shall be effective on December 18, 2007, the Federal effective date.
Date of First Reading: November 21, 2007

Date of Second Reading: November 28, 2007

DONE AND ADOPTED BY THE MORROW COUNTY COURT THIS 28" DAY OF NOVEMBER,
2007.

ATTEST: o,\\m." MORROW COUNTY COURT:
SOV o,
- - Oos.
AN )
LR Y A%
LTeeEy): g
\Q‘ ,! ) "’4." B i*!
Bobbi Childers e Rt
B _Jreaor g &
County Clerk "o,g:;,, .&"5'\)"‘:.:"
Tranyer®
John E. Wenholz, CompéiSsioner
APPROVED AS TO FORM: ' ’
Ryan Swinburnson Ken Gfieb, Commissioner

County Counsel
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Re: FEMA FIRM Ordinance

Subject: Re: FEMA FIRM Ordinance

From: "Ryan Swinburnson" <r_swinburnson@yverizon.net>
Date: Mon, 03 Dec 2007 14:31:07 -0800

To: "Karen Wolff" <kwolff@co.morrow.or.us>

Karen,

This email will memorialize the fact that I approved the FEMA ordinance as to form and
authorize(d) you to sign on my behalf.

Ryan

This electronic message contains information from the law firm of Swinburnson &
Associates PLLC. The contents may be privileged and confidential and are for the use
of the intended addressee(s) only. If you are not an intended addressee, note that any
disclosure, copying, distribution, or use of the contents of this message is
prohibited. If you have received this e-mail in error, please contact me at

r swinburnson@verizon.net

This message has been scanned for viruses and
dangerous content by the Intermountain Technology
MailScanner, and is believed to be clean.

1of1l 12/4/2007 4:06 PM
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NOTICE TO
FLOOD INSURANCE STUDY USERS

Communities participating in the National Flood Insurance Program have established
repositories of flood hazard data for floodplain management and flood insurance
purposes. This Flood Insurance Study (FIS) may not contain all data available within the
repository. It is advisable to contact the community repository for any additional data.

Selected Flood Insurance Rate Map panels for the community contain information that
was previously shown separately on the corresponding Flood Boundary and Floodway
Map panels (e.g., floodways, cross sections). In addition, former flood hazard zone
designations have been changed as follows:

Old Zone New Zone
Al through A30 AE
V1 through V30 VE
B X
C X

Part or all of this FIS may be revised and republished at any time. In addition, part of this
FIS may be revised by a Letter of Map Revision process, which does not involve
republication or redistribution of the FIS. It is, therefore, the responsibility of the user to
consult with community officials and to check the community repository to obtain the
most current FIS report components.

Initial Countywide FIS Effective Date: December 18, 2007

Revised Countywide FIS Dates:
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1.0

FLOOD INSURANCE STUDY

MORROW COUNTY, OREGON AND INCORPORATED AREAS

INTRODUCTION

1.1

1.2

1.3

Purpose of Study

This Flood Insurance Study (FIS) revises and updates information on the
existence and severity of flood hazards in the geographic area of Morrow
County, including the Cities of Boardman, Heppner, Ione, Irrigon, and
Lexington; and the unincorporated areas of Morrow County (referred to
collectively herein as Morrow County), and aids in the administration of
the National Flood Insurance Act of 1968 and the Flood Disaster
Protection Act of 1973. This study has developed flood-risk data for
various areas of the community that will be used to establish actuarial
flood insurance rates and to assist the community in its efforts to promote
sound floodplain management.  Minimum floodplain management
requirements for participation in the National Flood Insurance Program
(NFIP) are set forth in the Code of Federal Regulations at 44 CFR, 60.3.

In some States or communities, floodplain management criteria or
regulations may exist that are more restrictive or comprehensive than the
minimum Federal requirements. In such cases, the more restrictive criteria
take precedence, and the State (or other jurisdictional agency) will be able
to explain them.

Authority and Acknowledgements

The sources of authority for this FIS report are the National Flood
Insurance Act of 1968 and the Flood Disaster Protection Act of 1973.

The hydrologic and hydraulic analyses for this study were performed by
WEST Consultants, Inc., for the Federal Emergency Management Agency
(FEMA), under Contract No. EMS-2001-CO-0068. This study was
completed in November 2005.

Coordination

The initial Consultation Coordination Office (CCO) meeting was held on
July 1977, and attended by representatives of the study contractor, FEMA,
Morrow County, and the Cities of Heppner, Ione, Irrigon, and Lexington.

The results of the study were reviewed at the final CCO meeting held on
May 1, 1980, and attended by representatives of the study contractor,
FEMA, Morrow County, and the Cities of Heppner, Ione, Irrigon, and



Lexington. All problems raised at that meeting have been addressed in
this study.

The final CCO meeting for this countywide FIS report was held on
December 4, 2006. It was attended by representatives of FEMA, Morrow
County, Oregon State Department of Land Conservation and
Development, WEST Consultants, Inc., and the Cities of Heppner and
Lexington.

2.0 AREA STUDIED

2.1

2.2

Scope of Study

This FIS report covers the geographic area of Morrow County, Oregon,
including the incorporated communities listed in Section 1.1. The areas
studied by detailed methods were selected with priority given to all known
flood hazards and areas of projected development or proposed
construction.

Approximate analyses were used to study those areas having a low
development potential or minimal flood hazards. The scope and methods
of study were proposed to, and agreed upon, by FEMA and the
community.

Community Description

Morrow County comprises a 2,059-square-mile area in north-central
Oregon. It is bordered by Columbia River to the north, Umatilla County
to the east, Grant County to the south, Wheller County to the southwest,
and Gilliam County to the west.

The estimated population in 2004 was 11,681. This was an increase of
6.24% from the 2000 census (Reference 1).

The Morrow County flood plains are occupied and surrounded by
commercial, industrial, residential, and public utility areas.

The topography varies from steep, forested slops and narrow canyons in
the Blue Mountains of southern Morrow County to a gently sloping
plateau of the Columbia River plain in the north. The watershed elevations
range from less than 200 feet at the mouth of Willow Creek to 6,000 feet
at Black Mountain.

The climate of Willow Creek basin, which is the chief drainage basin in
the county, is semiarid. The normal-annual precipitation ranges from 8
inches at the mouth to approximately 34 inches in the headwaters of the



basin. Summers are dry, with much of the annual precipitation occurring
during winter and spring. The average annual temperature is 50°F with
recorded extreme temperatures above 100°F in the summer and below 0°F
in the winter.

The soils are suitable for grass and forest production in the ravines and
canyons of southern Morrow County, with soils suitable for cropland

cultivation in central and northern Morrow County.

City of Heppner

Heppner is located in central Morrow County. It is situated along Willow
Creek, approximately 40 miles south of Boardman, and Interstate
Highway 80. The community is surrounded by unincorporated areas of
Morrow County.

The city was incorporated in 1887 and has been the county seat since
1885. The population of Heppner in 2003 was 1,435 (Reference 1).

Heppner is in a narrow valley where Hinton Creek, Shobe Creek, and
Balm Fork flow into Willow Creek. The Willow Creek basin is
approximately 60 miles long and has a maximum width of 23 miles. The
city is surrounded by rolling hills, and elevations range from 2,300 feet to
over 5,900 feet.

The flood plains in Heppner are highly developed for both commercial
and residential uses.

Soils in the area are sandy loams and support vegetation consisting of
sagebrush and greasewood.

City of Lexington

Lexington is in central Morrow County and is surrounded by
unincorporated areas of Morrow County.

The city was incorporated in 1903 and had a population of 273 in 2003
(Reference 1).

Lexington lies within the Willow Creek basin, an elongated, 890 square
mile area. The basin is approximately 60 miles long and has a maximum
width of 23 miles. At Lexington, the valley is approximately 0.5 mile
wide and is surrounded by rolling hills with elevations up to 1,800 feet
(Reference 2).
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The flood plains in Lexington are developed primarily for residential use,
but there is a small commercial area along Main Street near Blackhorse
Canyon.

Soils in the area are sandy loams, and they support vegetation consisting
of sagebrush and greasewood.

City of lone

The City of Ione is located along Willow Creek, approximately 18 miles
downstream from the City of Heppner and 9 miles northwest of the City of
Lexington, in western Morrow County, in northern Oregon. It is
surrounded by unincorporated areas of the county.

Lorraine and Rietmann Creeks flow into Willow Creek at Ione.

Ione had a population of 332 in 2003 (Reference 1). The city lies in a
steeply walled valley, where the topography of the developed portion of
the city on the valley floor is flat. The surrounding hillsides rise rapidly
from an elevation of 1,080 feet to 1,600 feet. The ground water table in
the valley floor is high in areas immediately adjacent to Willow Creek
(Reference 3).

Land use in the city is primarily residential with a small commercial area
along Main Street.

Principal Flood Problems

There are three types of floods common to Willow Creek basin. One type
of flooding occurs when a period of annual high water develops in early
spring from melting snow, occasionally augmented by rainstorms. These
flows seldom exceed channel capacities. A second type is caused by
winter-rain snowmelt which usually occurs from December through
February. It results from above average snowfall on frozen ground
followed by warm rains. However, the most damaging floods in the basin
are caused by violent summer thunderstorms with intense rainfall.

Floods of significant size occurred in 1885, 1888, 1891, 1903, 1904, 1917,
1918, 1961, 1965, 1971, 1979, 1983, and 1997. The May 1971 flood was
caused by a thunderstorm at Heppner which resulted in a flash flood in
Shobe Canyon. Its estimated peak discharge was 6,000 cubic feet per
second (cfs), with an estimated recurrence interval exceeding the 0.2-
percent-annual-chance flood. A very destructive flood occurred in June
1903. The storm centered in the headwaters area of Balm Fork and
Willow Creek above Heppner and caused the death of 247 persons. It was
estimated to have had a peak discharge of 36,000 cfs and a 0.28-percent
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annual chance flood above the confluence of Balm Fork and Willow
Creek.

The rugged nature of the terrain and sparse vegetative cover of the
watershed along with sudden occurrences of thunderstorms all combine to
cause these destructive cloudburst floods.

2.4 Flood Protection Measures

The only flood protection structure in the Willow Creek basin is the U.S.
Army of Corps of Engineers (USACE) Willow Creek Dam, constructed in
1982, and located on Willow Creek directly upstream from the City of
Heppner, and just downstream from the junction of Balm Fork and Willow
Creek. The gross storage capacity of the Willow Creek Lake is 13,250
acre-feet, of which 11,250 acre-feet will be exclusively flood-control
space. The remaining 2,000 acre-feet are maintained for aesthetics, fish,
wildlife, recreation, and sediment accumulation.

The National Weather Service provides flash-flood forecasts and warnings
under its Flash Flood Alert, Watch, and Warning Program. The City of
Heppner and Morrow County, in cooperation with the National Weather
Service and Defense Civil Preparedness Agency, have established a Flash
Flood Alarm System and Warning Plan. The inhabitants of Heppner and
the industries along the streams are warned of approaching flood
conditions by a siren and are advised to evacuate the area.

ENGINEERING METHODS

For the flooding sources studied by detailed methods in the community, standard
hydrologic and hydraulic study methods were used to determine the flood-hazard
data required for this study. Flood events of a magnitude that is expected to be
equaled or exceeded once on the average during any 10-, 50-, 100, or 500-year
period (recurrence interval) have been selected as having special significance for
floodplain management and for flood insurance rates. These events, commonly
termed the 10-, 50-, 100-, and 500-year flood, have a 10-, 2-, 1-, and 0.2-percent
chance, respectively, of being equaled or exceeded during any year. Although the
recurrence interval represents the long-term, average period between floods of a
specific magnitude, rare floods could occur at short intervals or even within the
same year. The risk of experiencing a rare flood increases when periods greater
than 1 year are considered. For example, the risk of having a flood that equals or
exceeds the 1-percent-annual-chance flood in any 50-year period is approximately
40 percent (4 in 10); for any 90-year period, the risk increases to approximately
60 percent (6 in 10). The analyses reported herein reflect flooding potentials
based on conditions existing in the community at the time of completion of this
study. Maps and flood elevations will be amended periodically to reflect future
changes.
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Hydrologic Analyses

Hydrologic analyses were carried out to establish peak discharge-
frequency relationships for each flooding source studied by detailed
methods affecting the community.

In November 2002, the City of Heppner, Oregon, requested a review of
the effective flood discharges for their community. At the request of
FEMA Region X, Michael Baker, Jr., Inc. reviewed the USACE 1978
hydrologic analyses (Reference 4) for streams in Heppner. By comparing
to gaging data in the vicinity of Morrow County and extreme floods in
eastern Oregon, it was concluded that the actual effective base flood
discharges computed using the USACE approach were unreasonably high
(Reference 5).

The USACE, Portland District, reviewed the original 1978 flood
frequency analysis for Shobe and Hinton Creek. The USACE believed
that the flood frequency discharges for thunderstorm events would be
reduced and made revisions to the original study.

WEST Consultants, Inc. also reviewed the 1978 USACE hydrologic study.
The 1978 study used the 1903 and 1934 floods to develop the
thunderstorm frequency flows. Plotting positions of 0.007 and 0.0171
were assigned to these two floods since they were the two largest from
1875 through 1974 (a 99-year period). A thunderstorm frequency curve
was developed based on these historic floods and synthetic frequency
floods. However, because the exact frequency for the 1903 floods is
unknown, the exact plotting point for the 1903 flood is uncertain. The
Bureau of Reclamation (Reference 6) believes that the 1903 flood was
overestimated and suggested that the peak discharge might be the result of
a “dam break”.

Based on all the above discussions, WEST Consultants, Inc. conducted
detailed hydrologic analyses to determine the 10-, 2-, 1-, and 0.2-percent
annual chance discharges to be used in this FIS report. A regional
regression analysis using the hybrid method was conducted to develop
regression equations (Reference 7). Compared to conventionally
developed regression equations, the hybrid regression equation uses all
peak records at gaging stations and a number of historic thunderstorm
peak discharges at miscellaneous sites throughout a region. Therefore, the
hybrid regression equation is able to reflect the impact of thunderstorms
on flood frequency flows, which is a very important watershed
characteristic for watersheds in Morrow County.

The developed hybrid regression equations for the 10-, 2-, and 1-percent
annual chance discharges were applied to the study basins for the full
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range of drainage area. The 0.2-percent-annual chance discharges for the
study streams were estimated by extrapolating the 10-, 2-, and 1-percent
annual chance discharges, which were computed using the hybrid
regression equations.

The proposed 1-percent annual chance discharges were compared to

gaging data, 1-percent annual chance discharges from the flood frequency

analysis for Willow Creek at Heppner and Balm Fork, discharges

calculated using the Oregon Department of Transportation (ODOT) flash

flood equation, and maximum observed peak discharges in the vicinity of .
Morrow County. Based on comparisons, the proposed discharges are

considered reasonable and, therefore, recommended for use in this FIS

report.

Peak discharge-drainage area relationships for Willow Creek; the Cities of
Heppner, Lexington, and Ione; and Morrow County Unincorporated Areas
are shown in Table 1, Summary of Discharges.

Hydraulic Analyses

Analyses of the hydraulic characteristics of flooding from the sources
studied were carried out to provide estimates of the elevations of floods of
the selected recurrence intervals. Users should be aware that flood
elevations shown on the Flood Insurance Rate Map (FIRM) represent
rounded whole-foot elevations and may not exactly reflect the elevations
shown on the Flood Profiles or in the Floodway Data tables in the FIS
report. Flood elevations shown on the FIRM are primarily intended for
flood insurance rating purposes. For construction and/or floodplain
management purposes, users are cautioned to use the flood elevation data
presented in this FIS in conjunction with the data shown on the FIRM.

A steady flow model of the system was developed by WEST Consultants,
Inc. using HEC-RAS Version 3.1.3 to model the 10-, 2-, 1-, and 0.2-
percent annual-chance floods (Reference 8).

Cross sections for the streams in the areas were obtained from 2 foot
contours and ground surveys. The aerial flights were made September
2004 and the surveys occurred between August and October 2004, and in
May 2005. All bridges and culverts were surveyed to obtain elevation
data and structural geometry.

Locations of selected cross sections used in the hydraulic analyses are
shown on the Flood Profiles (Exhibit 1). For stream segments for which a
floodway was computed (Section 4.2), selected cross-section locations are
also shown on the FIRM.



Table 1. Summary of Discharges

PEAK DISCHARGES (CFS)

FLOODING SOURCE AND LOCATION DRAINAGE AREA 10-Percent- 2-Percent-  1-Percent- 0.2-Percent-
(SQUARE MILES) Annual-Chance Annual-Chance Annual-Chance Annual-Chance

WILLOW CREEK

Above confluence with Shobe Creek 97.2 220" 370" 500’ 19,066

Above confluence with Hinton Creek 104.1 296 1,334 2,516 19,538

Below confluence with Hinton Creek 146.9 1,057 3,738 6,069 22,090

Below confluence with Little Blackhorse Canyon 152.4 1,131 3,948 6,360 22,381

Above confiuence with Blackhorse Canyon 178.3 1,448 4,826 7,561 23,669

Below confluence with Blackhorse Canyon 201.5 1,703 5,504 8,447 24,722

At lone 507.8 4,116 11,254 15,565 34,369
HEPPNER, OREGON

Shobe Creek 6.9 296 1,334 2,516 7,428

Hinton Creek 425 955 3,444 5,660 14,198
LEXINGTON, OREGON

Unnamed Tributary of Blackhorse Canyon 1.3 101 558 1195 4098

Blackhorse Canyon above confluence with unnamed Canyon 215 616 2,413 4177 11,137

Blackhorse Canyon below confluence with unnamed Canyon 229 642 2,494 4,296 11,390
IONE, OREGON

Rietmann Canyon 3.0 173 863 1,735 5,520

Lorraine Canyon 0.3 39 260 621 2,431
MORROW COUNTY UNINCORPORATED

Balm Fork 26.9 712 2,713 4616 12,063

Little Blackhorse Canyon 27 162 817 1,656 5,316

cfs -cubic feet per second
'Regulated values are from Willow Creek Lake Water Control Manual 2003



Roughness factors (Manning’s ‘n’) used in the hydraulic computations
were based on field inspections during the cross-section survey and from
the 2004 aerial photos. Roughness values are listed in Table 2. A
sensitivity analysis was conducted to the final Manning’s ‘n’ values by
increasing the overbank and channel ‘n’ values by +0.1 and noted that
there were not any significant changes in the results. These analyses are
included in the HEC-RAS models provided to FEMA as part of the
hydraulic modeling review process. No calibration data were identified
for this study.

Table 2 - Manning's 'n’ Values
Main Channel n  Overbanks n

Willow Creek - lone 0.045 0.040 - 0.100
Willow Creek - Lexington 0.035 - 0.055 0.040 - 0.100
Willow Creek - Heppner 0.045 0.040 - 0.150
Balm Fork 0.040 0.040

Blackhorse Canyon 0.045 0.040 - 0.100
Hinton Creek 0.045 0.040 - 0.150
Little Blackhorse Canyon 0.040 - 0.050 0.040 - 0.080
Lorraine Canyon 0.045 0.040 - 0.070
Rietmann Creek 0.045 0.040 - 0.050
Shobe Creek 0.040 - 0.045 0.040-0.120

Starting water-surface elevations were specified at the downstream end of
each reach based on the ground slope near the downstream end of each
model reach.

Flood profiles were drawn showing computed water-surface elevations to
an accuracy of 0.5 foot for floods of the selected recurrence intervals
(Exhibit 1).

Hydraulic models yielded critical depth at numerous locations even after
various modifications were done to the RAS models, including varying the
Manning’s ‘n’ value and adding interpolated cross-sections.  The
floodway analysis was conducted based on a 1 foot increase in the energy
grade line. The effective encroachment widths were also used to help
define the floodway (References 9, 10, 11, and 12). The floodway tables
are shown in the “Floodway Data Tables” (Table 4) later in this report. In
some cases, the 1-percent-annual chance water surface was confined
within the main channel and therefore typically an energy increase of zero
is listed.

Elevations for floods of 1-percent-annual-chance flood for Willow Creek
Lake are shown in Table 3. This table overrides the old study data on
Balm Fork. The previously studied cross sections on Balm Fork are
superseded by the water surface elevation of Willow Creek Lake.



Table 3. Summary of Elevations

Elevation (Feet NAVD)
% Annual Chance of Flooding

Flooding Source 10 2 1 0.2
Willow Creek Lake - - 2117.0 -

Detail-studied streams that were not re-studied as par to of this map update
may include a “profile base line” on the maps. This “profile base line”
provides a link to the flood profiles included in the FIS report. The detail-
studied stream centerline may have been digitized or redelineated as part
of this revision. The “profile base lines” for these streams were based on
the best available data at the time of their study and are depicted as they
were on the previous FIRMs. In some cases where improved
topographical data was used to redelineate floodplain boundaries, the
“profile base line” may deviate significantly from the channel centerline or
may be outside the SFHA.

The hydraulic analyses for this study were based on unobstructed flow.
The flood elevations shown on the Flood Profiles (Exhibit 1) are thus
considered valid only if hydraulic structures remain unobstructed, operate
properly, and do not fail.

Vertical Datum

All FIS reports and FIRMs are referenced to a specific vertical datum.
The vertical datum provides a starting point against which flood, ground,
and structure elevations can be referenced and compared. Until recently,
the standard vertical datum used for newly created or revised FIS reports
and FIRMs was the National Geodetic Vertical Datum of 1929 (NGVD).
With the completion of the North American Vertical Datum of 1988
(NAVD), many FIS reports and FIRMs are now prepared using NAVD as
the referenced vertical datum.

Flood elevations shown in this FIS report and on the FIRM are referenced
to NAVD88. These flood elevations must be compared to structure and
ground elevations referenced to the same vertical datum. For information
regarding conversion between the NGVD and NAVD, visit the National
Geodetic Survey website at www.ngs.noaa.gov, or contact the National
Geodetic Survey at the following address:

NGS Information Services
NOAA, N/NGS12
National Geodetic Survey
SSMC-3, #9202

1315 East-West Highway

10
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Silver Spring, Maryland 20910-3282
(301) 713-3242
(301) 713-4172 (fax)

Temporary vertical monuments are often established during the
preparation of a flood hazard analysis for the purpose of establishing local
vertical control. Although these monuments are not shown on the FIRM,
they may be found in the Technical Support Data Notebook associated
with the FIS report and FIRM for this community. Interested individuals
may contact FEMA to access these data.

FLOODPLAIN MANAGEMENT APPLICATIONS

The NFIP encourages State and local government to adopt sound floodplain
management programs. To assist in this endeavor, each FIS report provides 1-
percent-annual-chance floodplain data, which may include a combination of the
following: 10-, 2-, 1-, and 0.2-percent-annual-chance flood elevations;
delineations of the 1- and 0.2-percent-annual-chance floodplains; and a 1-percent-
annual-chance floodway. This information is presented on the FIRM and in many
components of the FIS report, including Flood Profiles, Floodway Data tables,
and Summary of Stillwater Elevation tables. Users should reference the data
presented in the FIS report as well as additional information that may be available
at the local community map repository before making flood elevation and/or
floodplain boundary determinations.

4.1 Floodplain Boundaries

To provide a national standard without regional discrimination, the 1-
percent-annual-chance flood has been adopted by FEMA as the base flood
for floodplain management purposes. The 0.2-percent-annual-chance
flood is employed to indicate additional areas of flood risk in the
community. For each stream studied be detailed methods, the 1- and 0.2-
percent-annual-chance floodplain boundaries have been delineated using
the flood elevations determined at each cross section. Between cross
sections, the boundaries were interpolated using topographic maps at a
scale of 1:24,000 with a contour interval of 2 feet (Reference 13).

The 1- and 0.2-percent-annual-chance floodplain boundaries are shown on
the FIRM. On this map, the 1-percent-annual-chance floodplain boundary
corresponds to the boundary of the areas of special flood hazards (Zones A
and AE), and the 0.2-percent-annual-chance floodplain boundary
corresponds to the boundary of areas of moderate flood hazards. In cases
where the 1- and 0.2-percent-annual-chance floodplain boundaries are
close together, only the 1-percent-annual-chance floodplain boundary has
been shown. Small areas within the floodplain boundaries may lie above

11
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the flood elevations, but cannot be shown due to limitations of the map
scale and/or lack of detailed topographic data.

For the streams studied by approximate, only the 1-percent-annual-chance
floodplain boundary is shown on the FIRM.

Approximate 1-percent-annual-chance floodplain boundaries in some
portions of the study area were taken directly from the Flood Hazard
Boundary Map for Morrow County (Reference 14).

Floodways

Encroachment on floodplains, such as structures and fill, reduces flood-
carrying capacity, increases flood heights and velocities, and increases
flood hazards in areas beyond the encroachment itself. One aspect of
floodplain management involves balancing the economic gain from
floodplain development against the resulting increase in flood hazard. For
purposes of the NFIP, a floodway is used as a tool to assist local
communities in this aspect of floodplain management. Under this concept,
the area of the 1-percent-annual-chance floodplain is divided into a
floodway and a floodway fringe. The floodway is the channel of a stream,
plus any adjacent floodplain areas, that must be kept free of encroachment
so that the base flood can be carried without substantial increases in flood
heights. Minimum Federal standards limit such increases to 1 foot,
provided that hazardous velocities are not produced. The floodways in
this study are presented to local agencies as minimum standards that can
be adopted directly or that can be used as a basis for additional floodway
studies.

The floodways presented in this study were computed for certain stream
segments on the basis of equal-conveyance reduction from each side of the
floodplain. Floodway widths were computed at cross sections. Between
cross sections, the floodway boundaries were interpolated. The results of
the floodway computations are tabulated for selected cross sections (see
Table 4, Floodway Data). In cases where the floodway and 1-percent-
annual-chance floodplain boundaries are either close together or collinear,
only the floodway boundary is shown.

The area between the floodway and 1-percent-annual-chance floodplain
boundaries is termed the floodway fringe. The floodway fringe
encompasses the portion of the floodplain that could be completely
obstructed without increasing the water-surface elevation (WSEL) of the
base flood more than 1 foot at any point. Typical relationships between
the floodway and the floodway fringe and their significance to floodplain
development are shown in Figure 1.

12



1-PERCENT-ANNUAL-CHANCE FLOOD

AND INCORPORATED AREAS

FLOODING SOURCE FLOODWAY WATER SURFACE ELEVATION
SECTION MEAN WITHOUT WITH
WIDTH REGULATORY INCREASE®
CROSS SECTION DISTANCE' AREA VELOCITY FLOODWAY FLOODWAY
(FEET) (SQ.FEET) (FEET/SEC.) (FEET NAVD) (FEET NAVD) (FEET NAVD) (FEET)
BLACKHORSE CANYON
A 0 235 989 4.3 1,442.3 1,440.12 1,441.1 0.9
B 222 270 772 56 1,444.2 1,444.0° 1,444 4 1.0
C 635 328 1,229 35 1,449.2 1,449.2 1,449.9 1.0
D 979 293 1,275 34 1,454.9 1,454.9 1,455.7 0.8
E 1,328 185 962 45 1,456.9 1,456.9 1,457.7 1.0
F 1,532 1894 886 47 1,458.0 1,458.0 1,458.9 1.0
G 1,611 175* 589 7.1 1,458.9 1,458.9 1,459.5 0.8
H 2,146 101 428 9.8 1,467.4 1,467 .4 1,467.7 0.8
1 2,593 75 405 10.3 1,473.2 1,473.2 1,474.0 0.9
J 3,008 61 346 121 1,479.5 1,479.5 1,479.5 0.9
'Feet above confluence with Willow Creek “Top width does not match the width shown on map
2Elevation computed without consideration of backwater effects from Willow Creek
3In Specific Energy
g FEDERAL EMERGENCY MANAGEMENT AGENCY FLOODWAY DATA
o MORROW COUNTY, OR
- BLACKHORSE CANYON
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1-PERCENT-ANNUAL-CHANCE FLOOD
FLOODING SOURCE FLOODWAY WATER SURFACE ELEVATION
WIDTH SECTION MEAN REGULATORY WITHOUT WITH INCREASE?
CROSS SECTION DISTANCE' AREA VELOCITY FLOODWAY FLOODWAY
(FEET) (SQ.FEET) (FEET/SEC.) (FEET NAVD) (FEET NAVD) (FEET NAVD) (FEET)
HINTON CREEK
A 0 271 851 6.7 1,927.4 1,9274 1,928.4 0.9
B 15 261 935 6.1 1,928.0 1,928.0 1,928.8 0.8
o 176 252 921 6.1 1,932.5 1,932.5 1,932.5 -0.4
D 220 200 842 6.7 1,932.6 1,932.6 1,932.8 0.9
E 352 219 1,294 4.4 1,936.1 1,936.1 1,936.8 1.0
F 436 163 851 6.7 1,936.7 1,936.7 1,937.0 0.8
G 538 166 974 5.8 1,938.2 1,938.2 1,939.0 0.9
H 910 145 972 5.8 1,948.8 1,948.8 1,949.3 0.7
| 1,315 44 356 159 1,953.1 1,953.1 1,953.1 0.1
J 1,637 87 673 8.4 1,961.9 1,961.9 1,962.0 0.7
K 2,320 363 1,284 44 1,967.1 1,967.1 1,967.9 0.9
L 2,561 370 1,366 4.1 1,970.7 1,970.7 1,971.6 0.9
M 2,945 340 1,344 42 1,974.8 1,974.8 1,975.5 0.8
N 3,195 225 677 8.4 1,977.3 1,977.3 1,978.0 0.9
(o] 4117 74 422 134 1,990.2 1,990.2 1,990.2 0.0
P 5,030 41 374 15.1 2,005.0 2,005.0 2,005.1 0.1
Q 6,542 114 540 10.5 2,026.4 2,026.4 2,026.4 0.7
R 7,573 308 1,661 34 2,037.2 2,037.2 2,038.1 1.0
S 8,179 148 554 10.2 2,046.2 2,046.2 2,046.6 0.9
'Feet above confluence with Willow Creek
2In Specific Energy
FEDERAL EMERGENCY MANAGEMENT AGENCY FLOODWAY DATA

MORROW COUNTY, OR

AND INCORPORATED AREAS

HINTON CREEK




1-PERCENT-ANNUAL-CHANCE FLOOD
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FLOODING SOURCE FLOODWAY WATER SURFACE ELEVATION
SECTION MEAN WITHOUT WITH
WIDTH REGULATORY INCREASE?
CROSS SECTION DISTANCE' AREA VELOCITY FLOODWAY FLOODWAY
(FEET) (SQ.FEET) (FEET/SEC.) (FEET NAVD) (FEET NAVD) (FEET NAVD) (FEET)
LITTLE BLACKHORSE CREEK
A 0 152 567 5.1 1,871.7 1,871.7 1,872.7 1.0
B 62 133 235 71 1,875.1 1,875.1 1,875.5 0.5
C 250 80 196 8.4 1,881.3 1,881.3 1,882.0 0.6
D 354 150 752 2.2 1,891.0 1,891.0 1,891.8 0.8
E 405 42 274 6.0 1,891.0 1,891.0 1,891.6 1.0
F 615 75 317 5.2 1,897.7 1,897.7 1,898.1 0.5
G 889 76 202 8.2 1,906.4 1,906.4 1,906.8 0.8
H 1,059 72 276 6.0 1,913.2 1,913.2 1,914.2 0.8
| 1,692 72 289 5.7 1,936.8 1,936.8 1,937.7 1.0
J 2,108 62 330 5.0 1,955.3 1,955.3 1,956.2 1.0
K 2,526 48 467 35 1,974.9 1,974.9 1,975.8 1.0
L 3,228 63 180 9.2 2,006.9 2,006.9 2,007.1 0.9
M 3,368 77 292 5.7 2,013.2 2,013.2 2,014.1 0.8
N 3,569 74 353 47 2,022.9 2,022.9 2,023.8 0.9
(o] 3,924 72 304 5.4 2,034.5 2,034.5 2,035.3 0.9
P 4,152 69 327 5.1 2,043.0 2,043.0 2,043.8 0.9
Q 4,245 68 299 5.5 2,046.3 2,046.3 2,047.3 1.0
R 4,678 53 179 9.2 2,064.0 2,064.0 2,064.0 0.1
) 4,838 63 360 46 2,072.7 2,072.7 2,073.6 1.0
T 5635 80 322 5.1 2,103.2 2,103.2 2,104.0 0.9
U 5,800 58 470 3.5 2,110.9 2,110.9 2,111.9 0.9
v 6,309 41 164 10.8 2,126.2 2,126.2 2,126.3 0.9
'Feet above confluence with Willow Creek
2In Specific Energy
FEDERAL EMERGENCY MANAGEMENT AGENCY FLOODWAY DATA

MORROW COUNTY, OR

AND INCORPORATED AREAS

LITTLE BLACKHORSE CANYON
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1-PERCENT-ANNUAL-CHANCE FLOOD
FLOODING SOURCE FLOODWAY WATER SURFACE ELEVATION
SECTION MEAN WITHOUT WITH
WIDTH REGULATORY INCREASE®
CROSS SECTION DISTANCE' AREA VELOCITY FLOODWAY FLOODWAY
(FEET) (SQ.FEET) (FEET/SEC.) (FEET NAVD) (FEET NAVD) (FEET NAVD) (FEET)
LORRAINE CANYON
A 0 50 148 42 1,092.6 1,091.1 1,092.1 0.8
B 108 29 70 8.9 1,092.6 1,092.5? 1,092.5 0.0
C 240 84 206 31 1,100.7 1,100.7 1,100.7 0.1
D 354 24 66 9.4 1,107.6 1,107.6 1,107.6 0.0
E 671 24 66 9.4 1,127.8 1,127.8 1,127.8 0.0
F 977 24 65 9.6 1,160.1 1,160.1 1,160.1 0.0
RIETMANN CREEK
A 0 186 542 3.2 1,098.6 1,098.6 1,099.6 1.0
B 131 87 247 7.0 1,099.3 1,099.3 1,100.0 0.9
C 354 58 337 51 1,105.5 1,105.5 1,106.0 0.7
D 430 21 157 11.0 1,105.1 1,105.1 1,105.9 0.5
E 523 24 131 13.3 1,110.1 1,110.1 1,110.1 0.1
F 686 31 198 8.8 1,112.7 1,112.7 1,113.2 0.9
G 872 30 142 12.2 1,115.8 1,115.8 1,116.3 1.0
'Feet above limit of detailed study
2Elevation computed without consideration of backwater effects from Willow Creek
%in Specific Energy
FEDERAL EMERGENCY MANAGEMENT AGENCY FLOODWAY DATA

MORROW COUNTY, OR

AND INCORPORATED AREAS

LORRAINE CANYON - RIETMANN CREEK
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1-PERCENT-ANNUAL-CHANCE FLOOD
FLOODING SOURCE FLOODWAY WATER SURFACE ELEVATION
SECTION MEAN WITHOUT WITH
WIDTH REGULATORY INCREASE?
CROSS SECTION DISTANCE' AREA VELOCITY FLOODWAY FLOODWAY
(FEET) (SQ.FEET) (FEET/SEC.) (FEET NAVD) (FEET NAVD) (FEET NAVD) (FEET)
SHOBE CREEK

A 0 376 832 3.0 1,962.2 1,962.2 1,963.2 1.0
B 68 273¢ 608 4.1 1,964.0 1,964.0 1,964.1 0.5
Cc 107 423 769 33 1,965.4 1,965.4 1,966.0 0.7
D 168 398 966 26 1,967.3 1,967.3 1,968.2 1.0
E 365 223 611 4.1 1,972.0 1,972.0 1,972.7 0.4
F 441 80 256 9.8 1,974.7 1,974.7 1,974.7 0.8
G 617 38 195 129 1,981.4 1,981.4 1,981.4 0.1
H 785 48 316 8.0 1,986.9 1,986.9 1,986.9 0.2
| 950 59 244 10.3 1,988.2 1,988.2 1,988.2 0.0
J 1,273 62 231 10.9 1,997.5 1,997.5 1,997.5 0.0
K 1,711 53 219 11.5 2,009.9 2,009.9 2,009.9 0.0
L 2,072 38 197 12.8 2,028.3 2,028.3 2,028.3 0.0
M 2,887 63 233 10.8 2,068.8 2,068.8 2,068.8 0.0
N 3,705 65 567 4.4 2,096.9 2,096.9 2,097.6 0.7
(0] 4,052 47 210 12.0 2,102.8 2,102.8 2,102.8 0.0
P 4,468 195 716 3.5 2,117.2 2,117.2 2,181 0.9
Q 4,717 144 541 4.7 2,117.8 2,117.8 2,118.6 1.0
R 5,202 125 445 56 2,129.3 2,129.3 2,130.0 0.7
S 5,453 100 270 9.3 2,132.3 21323 2,132.8 1.0
T 6,593 68 238 10.6 2,162.0 2,162.0 2,162.2 0.9

'Feet above confluence with Willow Creek

2In Specific Energy

*Top width does not match the width shown on map

FEDERAL EMERGENCY MANAGEMENT AGENCY FLOODWAY DATA

MORROW COUNTY, OR

AND INCORPORATED AREAS

SHOBE CREEK




AND INCORPORATED AREAS

1-PERCENT-ANNUAL-CHANCE FLOOD
FLOODING SOURCE FLOODWAY WATER SURFACE ELEVATION
WIDTH SECTION MEAN REGULATORY WITHOUT WITH INCREASE?
CROSS SECTION DISTANCE® AREA VELOCITY FLOODWAY FLOODWAY
(FEET) (SQ.FEET) (FEET/SEC.) (FEET NAVD) (FEET NAVD) (FEET NAVD) (FEET)
WILLOW CREEK
A 107,885 682 3,099 5.0 1,068.7 1,068.7 1,069.7 0.7
B 108,208 670 2,250 6.9 1,070.3 1,070.3 1,070.7 0.1
C 108,958 621 2,266 6.9 1,075.0 1,075.0 1,075.0 0.1
D 109,378 819 3,530 4.4 1,078.7 1,078.7 1,079.2 0.8
E 109,644 991 5,109 3.0 1,079.6 1,079.6 1,080.5 1.0
F 109,855 986 4,847 3.2 1,080.0 1,080.0 1,081.0 1.0
G 110,454 939 3,897 4.0 1,082.3 1,082.3 1,083.2 1.0
H 111,016 893 3,619 4.3 1,085.7 1,085.7 1,086.4 1.0
| 111,484 790° 3,038 51 1,088.5 1,088.5 1,089.2 0.9
J 112,222 810° 3,307 4.7 1,092.6 1,092.6 1,093.4 1.0
K 112,741 761° 2,795 5.6 1,094.9 1,094.9 1,095.6 0.7
L 113,302 770 2,756 5.6 1,097.3 1,097.3 1,098.1 1.0
M 113,862 760 2,581 6.0 1,099.5 1,099.5 1,100.3 1.0
N 114,166 744 2,365 6.6 1,101.0 1,101.0 1,101.8 0.9
0 156,858 375 1,291 6.5 1,407.8 1,407.8 1,408.8 0.9
P 157,113 395 1,641 5.1 1,410.8 1,410.8 1,411.7 0.8
Q 157,171 541 2,275 3.7 1,413.3 1,413.3 14141 0.8
R 157,421 561 2,229 3.8 1,413.9 1,413.9 1,4146 0.7
S 157,670 347 1,343 6.3 1,414.9 1,414.9 1,4156 1.0
T 158,115 356 1,308 6.5 1,418.1 1.418.1 1,419.0 1.0
U 158,792 238 1,178 7.2 1,426.9 1,426.9 1,427.5 0.9
v 169,280 259 1,129 7.5 1,430.3 1,430.3 1,431.0 0.9
w 159,670 196 874 9.7 1,434.3 1,434.3 1,434.8 1.0
X 160,232 295 1,661 5.1 1441.4 1,4414 1,442.3 1.0
Y 160,390 340 1,988 3.8 1,442.3 1,442.3 1,443.1 0.9
z 160,797 196 1,109 6.8 1,444 1 1,444.1 1,444.8 1.0
'Feet above county boundary
2In Specific Energy
*Top width does not match the width shown on map
; FEDERAL EMERGENCY MANAGEMENT AGENCY FLOODWAY DATA
B MORROW COUNTY, OR
o WILLOW CREEK




1-PERCENT-ANNUAL-CHANCE FLOOD

AND INCORPORATED AREAS

FLOODING SOURCE FLOODWAY WATER SURFACE ELEVATION
SECTION MEAN WITHOUT WITH >
WIDTH REGULATORY INCREASE
CROSS SECTION DISTANCE' AREA VELOCITY FLOODWAY FLOODWAY
(FEET) (SQ.FEET) (FEET/SEC.) (FEET NAVD) (FEET NAVD) (FEET NAVD) (FEET)
WILLOW CREEK
AA 161,233 295 1,640 4.6 1,448.0 1,448.0 1,448.9 0.9
AB 161,393 277 1,753 4.3 1,451.6 1,451.6 1,452.5 1.0
AC 161,709 204 1,172 6.4 1,453.8 1,453.8 1,454.6 0.9
AD 162,019 132 978 7.7 1,456.6 1,456.6 1,457.2 0.5
AE 162,299 1l93 934 8.1 1,458.8 1,458.8 1,459.2 0.8
AF 181,988 452 1,562 41 1,792.3 1,792.3 1,793.3 1.0
AG 183,252 577 1,024 6.2 1,802.1 1,802.1 1,802.3 0.3
AH 183,524 368 1,068 6.0 1,805.5 1,805.5 1,806.1 0.8
Al 183,721 254 970 6.6 1,807.1 1,807.1 1,807.9 0.9
Ad 183,987 158 1,116 5.7 1,815.6 1,815.6 1,816.1 0.7
AK 184,680 377 2,079 31 1,817.2 1,817.2 1,818.0 0.9
AL 184,999 341° 1,173 5.4 1,818.7 1,818.7 1,819.0 0.7
AM 185,645 510 1,792 3.6 1,827.4 1,827.4 1,828.0 0.6
AN 186,093 775 1,440 4.4 1,831.6 1,831.6 1,832.6 1.0
AO 187,300 523 1,185 5.4 1,838.7 1,838.7 1,839.4 1.0
AP 187,561 340 1,190 5.3 1,842.8 1,842.8 1,843.3 0.6
AQ 188,065 194 1,407 45 1,848.6 1,848.6 1,848.7 0.2
AR 189,797 308 1,081 59 1,859.5 1,859.5 1,860.0 0.7
AS 189,901 299 1,364 4.7 1,859.8 1,859.8 1,860.6 0.7
AT 190,265 181 919 6.9 1,862.9 1,862.9 1,863.5 0.7
AU 190,383 211 1,123 5.7 1,863.8 1,863.8 1,864.5 0.6
AV 190,465 154 941 6.8 1,864.5 1,864.5 1,865.0 0.5
AW 190,700 195 843 7.5 1,868.1 1,868.1 1,868.1 0.1
AX 190,887 207° 968 6.3 1,868.8 1,868.8 1,869.0 0.3
AY 192,191 210 704 8.6 1,878.9 1,878.9 1,878.9 0.7
AZ 192,822 441 1,643 3.7 1,885.3 1,885.3 1,885.4 0.1
'"Feet above county boundary
2In Specific Energy
’Top width does not match the width shown on map
E FEDERAL EMERGENCY MANAGEMENT AGENCY FLOO DWAY DATA
= MORROW COUNTY, OR
Ay WILLOW CREEK




AND INCORPORATED AREAS

1-PERCENT-ANNUAL-CHANCE FLOOD
FLOODING SOURCE FLOODWAY WATER SURFACE ELEVATION
WIDTH SECTION MEAN REGULATORY WITHOUT WITH INGREASE?
CROSS SECTION DISTANCE' AREA VELOCITY FLOODWAY FLOODWAY
(FEET) (SQ.FEET) (FEET/SEC.) (FEET NAVD) (FEET NAVD) (FEET NAVD) (FEET)
WILLOW CREEK
BA 193,070 196 924 6.6 1,885.9 1,885.9 1,885.9 0.3
BB 193,501 244 1,366 44 1,890.7 1,890.7 1,891.7 1.0
BC 193,621 252 1,226 49 1,891.1 1,891.1 1,892.0 0.8
BD 193,913 275 848 7.2 1,894.3 1,894.3 1,894.6 0.9
BE 194,359 417 1,229 49 1,899.4 1,899.4 1,900.0 1.0
BF 194,834 391 1,150 5.3 1,903.1 1,903.1 1,903.6 0.4
BG 195,103 430 1,453 42 1,907.0 1,907.0 1,907.7 1.0
BH 195,247 277 1,285 4.7 1,907.6 1,907.6 1,908.4 1.0
Bl 195,518 270 1,042 5.8 1,909.8 1,909.8 1,910.0 0.2
BJ 195,869 300 1,222 5.0 1,914.2 1,914.2 1,914.8 1.0
BK 196,185 337 1,085 5.6 1,917.6 1,917.6 1,918.1 1.0
BL 196,616 397 1,350 4.5 1,920.7 1,920.7 1,921.4 0.9
BM 197,166 249 920 6.6 1,926.1 1,926.1 1,926.4 1.0
BN 197,437 232° 1,306 46 1,929.9 1,929.9 1,930.7 0.9
BO 197,558 58° 499 5.0 1,930.6 1,930.6 1,931.3 0.8
BP 197,754 78° 555 4.5 1,930.8 1,930.8 1,931.8 0.9
BQ 198,044 79° 586 6.1 1,932.6 1,932.6 1,933.2 0.5
BR 198,260 42 252 10.0 1,933.8 1,933.8 1,934.3 0.2
BS 198,701 63 341 74 1,939.5 1,939.5 1,939.5 0.0
BT 199,112 57 267 9.4 1,942.9 1,942.9 1,943.0 0.5
BU 199,547 54 294 8.6 1,948.8 1,948.8 1,948.8 0.4
BV 199,958 54 336 7.5 1,953.3 1,953.3 1,953.3 0.0
BW 200,405 52° 248 10.2 1,957.3 1,957.3 1,957.4 0.1
BX 200,534 41° 240 40.5 1,959.1 1,959.1 1,959.2 0.0
BY 200,692 56° 409 6.1 1,961.4 1,961.4 1,961.4 0.0
BZ 200,782 50 291 1.7 1,962.1 1,962.1 1,962.1 0.0
'Feet above county boundary
2In Specific Energy
*Top width does not match the width shown on map
;l FEDERAL EMERGENCY MANAGEMENT AGENCY FLOODWAY DATA
e MORROW COUNTY, OR
N WILLOW CREEK




FLOODING SOURCE

FLOODWAY

1-PERCENT-ANNUAL-CHANCE FLOOD

AND INCORPORATED AREAS

WATER SURFACE ELEVATION
SECTION MEAN WITHOUT WITH
WIDTH REGULATORY INCREASE?
CROSS SECTION DISTANCE' AREA VELOCITY FLOODWAY FLOODWAY
(FEET) (SQ.FEET) (FEET/SEC.) (FEET NAVD) (FEET NAVD) (FEET NAVD) (FEET)
WILLOW CREEK
CA 201,156 13 76 6.6 1,962.6 1,962.6 1,962.6 0.0
CcB 201,187 35 145 34 1,963.4 1,963.4 1,963.4 0.0
CcC 201,344 33 114 4.4 1,963.8 1,963.8 1,963.8 0.0
CD 201,717 22 65 7.7 1,967.0 1,967.0 1,967.0 0.0
CE 202,127 28 81 6.2 1,972.2 1,972.2 1,972.2 0.0
CF 202,419 34 93 54 1,975.3 1,975.3 1,975.3 0.0
CG 202,769 23 106 4.7 19771 1,977.1 1,977.1 0.0
CH 203,036 35 164 3.1 1,977.8 1,977.8 1,977.8 0.0
Cl 203,075 15 78 6.4 1,977.6 1,977.6 1,977.6 0.0
'Feet above county boundary
2In Specific Energy

g FEDERAL EMERGENCY MANAGEMENT AGENCY FLOODWAY DATA

= MORROW COUNTY, OR

- WILLOW CREEK
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UNE CD 13 THE FLOOD ELEVATION AFTER ENCROACHMENT.
*SURCHAARGE 15 NOT TO EXCEED 1.0 FOOT (FIA REQUIREMENT) CRLESSER AMOUNT # SPECHIED BY §TATE.

Figure 1. Floodway Schematic
INSURANCE APPLICATION

For flood insurance rating purposes, flood insurance zone designations are
assigned to a community based on the results of the engineering analyses.
These zones are as follows:

Zone A

Zone A is the flood insurance rate zone that corresponds to the 1-percent-
annual-chance floodplains that are determined in the FIS report by
approximate methods. Because detailed hydraulic analyses are not performed
for such areas, no base (1-percent-annual-chance) flood elevations (BFEs) or
depths are shown within this zone.

Zone AE

Zone AE is the flood insurance rate zone that corresponds to the 1-percent-
annual-chance floodplains that are determined in the FIS report by detailed
methods. Whole-foot BFEs derived from the detailed hydraulic analyses are
shown at selected intervals within this zone.

Zone X

Zone X is the flood insurance rate zone that corresponds to areas outside the
0.2-percent-annual-chance floodplain, areas within the 0.2-percent-annual-
chance floodplain, areas of 1-percent-annual-chance flooding where average
depths are less than 1 foot, areas of 1-percent-annual-chance flooding where

22



6.0

7.0

8.0

the contributing drainage area is less than 1 square mile (sq. mi.), and areas
protected from the base flood by levees. No BFEs or depths are shown
within this zone.

FLOOD INSURANCE RATE MAP

The FIRM is designed for flood insurance and floodplain management
applications.

For flood insurance applications, the map designates flood insurance rate
zones as described in Section 5.0 and, in the Il-percent-annual-chance
floodplains that were studied be detailed methods, shows selected whole-foot
BFEs or average depths. Insurance agents use zones and BFEs in
conjunction with information on structures and their contents to assign
premium rates for flood insurance policies.

For flood management applications, the map shows by tints, screens, and
symbols, the 1- and 0.2-percent-annual-chance floodplains, floodways, and
the locations of selected cross sections used in the hydraulic analyses and
floodway computations.

The countywide FIRM presents flooding information for the entire
geographic area of Morrow County. Previously, FIRMs were prepared for
each incorporated community and the unincorporated areas of the County
identified as flood-prone. This countywide FIRM also includes flood-hazard
information that was presented separately on Flood Boundary and Floodway
Maps (FBFMs), where applicable. Historical data relating to the maps
prepared for each community are presented in Table 5, “Community Map
History.”

OTHER STUDIES

This FIS report either supersedes or is compatible with all previous studies
published on streams studied in this report and should be considered
authoritative for the purposes of the NFIP.

LOCATION OF DATA

Information concerning the pertinent data used in the preparation of this
study can be obtained by contacting Federal Insurance and Mitigation
Division, FEMA Region X, Federal Regional Center, 130 228" Street, SW,
Bothell, Washington 98021-9796.
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COMMUNITY NAME

INITIAL IDENTIFICATION

FLOOD HAZARD
BOUNDARY MAP
REVISION DATE(S)

FLOOD INSURANCE
RATE MAP
EFFECTIVE DATE

FLOOD INSURANCE
RATE MAP
REVISION DATE(S)

Boardman, City of

Heppner, City of

lone, City of

Irrigon, City of

Lexington, City of

Morrow County,
Unincorporated Areas

December 18, 2007

November 23, 1973

November 22, 1974

December 18, 2007

September 6, 1974

January 24, 1975

None

December 19, 1975

None

None

November 26, 1976

July 19, 1977

December 18, 2007

April 1, 1981

April 1, 1981

December 18, 2007

April 1, 1981

April 1, 1981

None

February 15, 1984

April 3, 1984

None

July 5, 1984

July 5, 1984

S 379vl

FEDERAL EMERGENCY MANAGEMENT AGENCY

MORROW COUNTY, OR

AND INCORPORATED AREAS
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REVISION DESCRIPTIONS

This section has been added to provide information regarding significant
revisions made since the original Flood Insurance Study was printed. Future
revisions may be made that do not result in the republishing of the Flood
Insurance Study report. To assure that any user is aware of all revisions, it is
advisable to contact the community repository of flood hazard data located at
the Department of Land and Water Resources, 201 South Jackson Street,
Suite 600, Seattle, Washington 98104-3855.

10.1 First Revision

The purpose of this revision is to update detailed studies for
Blackhorse Canyon, Hinton Creek, Little Blackhorse Canyon,
Lorraine Canyon, Rietmann Creek, Shobe Creek, and Willow Creek.
Refer to section 3.0 and 4.0 for an explanation for how these streams
were restudied. For flood insurance purposes, refer to the separately
published Flood Insurance Rate Map.

The hydrologic and hydraulic analyses for this study were performed by
WEST Consultants, Inc., for FEMA, under Contract No. EMS-2001-CO-
0068. This study was completed in November 2005.

The final CCO meeting for this countywide FIS report (as mentioned in
Section 1.3) was held on December 4, 2006. It was attended by
representatives of FEMA, Morrow County, Oregon State Department of
Land Conservation and Development, WEST Consultants, Inc., and the
Cities Heppner and Lexington.
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SECTION 3.100. FLOOD HAZARD OVERLAY ZONE, FP. In any
zone which ig a FH Overlay Zone, the requirements and
standards of this section shall apply in addition to
those herein specified for such zone previously,
provided that if a conflict in regulations or
standards occurs, the provisions of this section shall
govern.

(1) APPLICATION OF PROVISIONS. The provisions of
this section shall apply to all areas of special
flood hazards within the jurisdiction of the County.
The areas of special flood hazard identified by the
Federal Insurance Administration on the "Flood
Study" with accompanying "Flood Insurance Rate Maps"
is hereby adopted by reference and declared to be a
part of this Ordinance, and, thereof, the provisions
of this section shall apply to all flood hazard
areas identified by said Maps.

(2) DEFINITIONS. Unless specifically defined below,
words or phrases used in this ordinance shall be
interpreted so as to give them the meaning they have
in common usage and to give this ordinance its most
reasonable application.

"APPEAL" means a request for a review of the
Planning Director's interpretation of any
provision of this ordinance or a request for a
variance.

"AREA OF SHALLOW FLOODING" means a designated AO or AH
Zone on the Flood Insurance Rate Map (FIRM). The base
flood depths range from one to three feet; a clearly
defined channel does not exist; the path of flooding
is unpredictable and indeterminate; and, velocity flow
may be evident. AO is characterized as sheet flow and

AH indicates ponding.

"AREA OF SPECIAL FLOOD HAZARD" or “SPECIAL FLOOD
HAZARD AREA (SFHA)” means the land in the flood
plain within a community subject to a one-percent
or greater chance of flooding in any given year.
Designation on maps always includes the letter A.

"BASE FLOOD" means the flood have a one percent
chance of being equaled or exceeded in any given
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year. Also referred to as the "100-year-flood."
Designation on maps always includes the letter A.

“BASEMENT” means any area of the building having
its floor subgrade (below ground level) on all
sides. Not to be confused with “below-grade
crawlspace” which differs in function and size.
(see below-grade crawlspace definition)

“BEFORE REGULATORY FLOODWAY” means a floodway
without an actual “floodway” designation on the
FEMA maps. Until FEMA makes an official
designation concerning these areas and when the
area has been designated within Zones Al - 30 and
AE on the FIRMs, development is limited as
outlined in Section 5.3.

"BELOW-GRADE CRAWLSPACE” for this Ordinance means that
area of a building which is bounded by foundation
walls and is located between the bottom of the lowest
floor and the ground. The interior grade of a
crawlspace below the base flood elevation must not be
more than two feet below the lowest adjacent exterior
grade. Below-grade crawl spaces are generally less
than four feet in height and provide a means of
ventilation, visual inspection and access to pipes,
ducts, and electrical wiring.

“CRITICAL FACILITY” means a facility for which even a
slight chance of flooding might be too great.

Critical facilities include, but are not limited to
schools, nursing homes, hospitals police, fire and
emergency response installations, installations which
produce, use or store hazardous materials or hazardous
waste.

"DEVELOPMENT" means any man-made change to
improved or unimproved real estate, including but
not limited to buildings or other structures, or
storage of equipment or materials, mining,
dredging, filling, grading, paving, excavation or
drilling operations located within the area of
special flood hazard.

“ELEVATION CERTIFICATE” means the official document,
FEMA Form 81-31, in which lowest floor and flood-
proofing elevations are recorded. It provides
information necessary to ensure compliance with Morrow
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County'’s floodplain management ordinance, to determine
flood insurance rates, and to support a request for a
Letter of Map Amendment (LOMA) or Letter of Map
Revision based on f£ill (LOMR-F).

"FLOOD" or "FLOODING" means a general and
temporary condition of partial or complete
inundation of normally dry land areas from:
(1) The overflow of rivers or streams or

(2) The unusual and rapid accumulation ef or
runoff of surface waters from any source.

"FLOOD INSURANCE RATE MAP (FIRM)" means the
official map on which the Federal Insurance
Administration has delineated both the areas of
special flood hazards and the risk premium zones
applicable to the community.

"FLOOD INSURANCE STUDY" means the official report
provided by the Federal Insurance Administration
that includes flood profiles, the Flood Boundary-
Floodway Map, and the water surface elevation of
the base flood.

“FLOODPLAIN” (OR “FLOOD-PRONE AREA”) means any
land area susceptible to being inundated by water
from any source.

“FLOOD-PROCFING” means protection measures made
to a non-residential building that is not
elevated above the Base Flood level. It includes
ensuring that the walls and floor are water-tight
and capable of withstanding hydrostatic pressures
and hydrodynamic forces (dry flood-proofing).

"FLOODWAY" means the channel of a river or other
watercourse and the adjacent land areas that must be
reserved in order to discharge the base flood without
cumulatively increasing the water surface elevation
more than one foot. Once established, nothing can be
placed in the floodway that would cause any rise in
Base Flood Elevation (i.e., 0.0 ft.)

"LOWEST FLOOR" means the lowest floor of the
lowest enclosed area (including basement). An
unfinished or flood resistant enclosure, usable
solely for the parking of vehicles, building
access or storage, in an area other than a
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basement area, is not considered a building's
lowest floor, provided that such enclosure is not
built so as to render the structure in violation
of the applicable non-elevation design
requirements of this ordinance found at Section
5.2-1(2).

"MANUFACTURED HOME" means a structure,
transportable in one or more sections, which is
built on a permanent chassis and is designed for
use with or without a permanent foundation when
connected to the required utilities. The term
"manufactured home" does not include park
trailers, travel trailers, and other similar
recreational vehicles.

“MEAN SEA LEVEL” means, for purposes of the
National Flood Insurance Program, the North
American Vertical Datum (NAVD) of 1988, which is
the horizontal or base line of reference for the
FIRM elevations.

"NEW CONSTRUCTION" means structures for which the
"start of construction commenced on or after the
effective date of this ordinance.

"START OF CONSTRUCTION" includes substantial
improvement, and means the date the building
permit was issued, provided the actual start of
construction, repair, reconstruction, placement
or other improvement was within 180 days of the
permit date. The actual start means either the
first placement of permanent construction of a
structure on a site, such as the pouring of slab
or footings, the installation of piles, the
construction of columns, or any work beyond the
state of excavation; or the placement of a
manufactured home on a foundation. Permanent
construction does not include land preparation,
such as clearing, grading and filling; nor does
it include the installation of streets and/or
walkways; nor does it include excavation for a
basement, footing, piers, or foundation or the
erection of temporary forms; nor does it include
the installation on the property of accessory
buildings, such as garages or sheds not occupied
as dwelling units or not part of the main
structure.
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“"RECREATIONAL VEHICLE” means a vehicle which is:

(@) Built on a single chassis;

(b) 400 square feet or less when measured at the largest
horizontal projection;

(c) Designed to be self-propelled or permanently towable
by a light duty truck; and

(d) Designed primarily not for use as a permanent
dwelling but as temporary living quarters for
recreational, camping, travel, or seasonal use.

"STRUCTURE" means a walled and roofed building
including a gas or liquid storage tank that is
principally above ground.

“SUBSTANTIAL DAMAGE” means damage of any origin
sustained by a structure whereby the cost of
restoring the structure to its before damaged
condition would equal or exceed 50 percent of the
market value of the structure before the damage
occurred.

"SUBSTANTIAL IMPROVEMENT" means any repair,
reconstruction, or improvement of a structure,
the cost of which equals or exceeds 50 percent of
the market wvalue of the structure either:

(1) Before the improvement or repailr is
started, or

(2) If the structure has been damaged and is
being restored, before the damage occurred.

For the purposes of this definition, "substantial
improvement" is considered to occur when the
first alteration of any wall, ceiling, floor, or
other structural part of the building commences,
whether or not that alteration affects the
external dimensions of the structure. The term
does not, however, include either:

(1) Any project for improvement of a structure
to comply with existing state or local health,
sanitary, or safety code specifications which
are solely necessary to assure safe living
conditions, or
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(2) Any alteration of a structure listed on the
National Register of Historic Places or a State
Inventory of Historic Places.

"VARIANCE" means a grant of relief from the
requirements of this ordinance which permits
constructing in a manner that would otherwise be
prohibited by this ordinance.

(3) GENERAL PROVISIONS

3.1 LANDS TO WHICH THIS ORDINANCE APPLIES. This
ordinance shall apply to all areas of special
flood hazards within the jurisdiction of Morrow
County.

3.2 BASIS FOR ESTABLISHING THE AREAS OF SPECIAL
FLOOD HAZARD. The areas of special flood hazard
identified by the Federal Insurance
Administration in a scientific and engineering
report entitled "The Flood Insurance Study for
Morrow County", dated December 18, 2007, with
accompanying Flood Insurance Maps is hereby
adopted by reference and declared to be a part of
this ordinance.

3.3 PENALTIES FOR NONCOMPLIANCE. No structure or
land shall hereafter be constructed, located,
extended, converted, or altered without full
compliance with the terms of this ordinance and
other applicable regulations. Violation of the
provisions of this ordinance by failure to comply
with any of its requirements (including
violations of conditions and safeguards
established in connection with conditions) shall,
upon conviction, be punishable by imposition of a
fine not to exceed:

(1) $500 in the case of a non-continuing
offense; or

(2) $1000 in the case of a continuing offense.

3.4 ABROGATION AND GREATER RESTRICTIONS. This
ordinance is not intended to repeal, abrogate, or
impair any existing easements, covenants, or deed
restriction. However, where this ordinance and
another ordinance, easement, covenant, or deed
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restriction conflict or overlap, whichever
imposes the more stringent restrictions shall
prevail.

3.5 INTERPRETATION. In the interpretation and
application of this ordinance, all provisions
shall be:

(1) Considered as minimum requirements;

(2) Liberally construed in favor of the
governing body; and

(3) Deemed neither to limit nor repeal any
other powers granted under State Statutes.

3.6 WARNING AND DISCLAIMER OF LIABILITY. The
degree of flood protection required by this
ordinance is considered reasonable for regulatory
purposes and is based on scientific and
engineering considerations. Larger floods can
and will occur on rare occasions. Flood heights
may be increased by man-made or natural causes.
This ordinance does not imply that land outside
the areas of special flood hazards or uses
permitted within such areas will be free from
flooding or flood damages. This ordinance shall
not create liability on the part of Morrow
County, any officer or employee thereof, or the
Federal Insurance Administration, for any flood
damages that result from reliance on this
ordinance or any administrative decision lawfully
made hereunder.

(4) ADMINISTRATION

4.1 ESTABLISHMENT OF DEVELOPMENT PERMIT
4.1-1 Development Permit Required. A
development permit shall be obtained before
construction or development begins within any
area of special flood hazard established in
Section 3.2. The permit shall be for all
structures including manufactured homes, as set
forth in the "DEFINITIONS", and for all
development including f£ill and other
activities, also as set forth in the
"DEFINITIONS".
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4.1-2 Application for Development Permit.
Application for a development permit shall be
made on forms furnished by the Morrow County
Planning Director and may include but not be
limited to; plans in duplicate drawn to scale
showing the nature, location, dimensions, and
elevations of the area in question; existing or
proposed structures, fill, storage of
materials, drainage facilities, and the
location of the foregoing. Specifically, the
following information is required:

(1) Elevation in relation to mean sea level,
of the lowest floor (including basement) of
all structures;

(2) Elevation in relation to mean sea level
to which any structure has been flood
proofed;

(3) Certification by a registered
professional engineer or architect that the
flood proofing methods for any non-
residential structure meet the flood
proofing criteria in Section 5.2-2; and

(4) Description of the extent to which a
watercourse will be altered or relocated as
a result of proposed development.

4.2 DESIGNATION OF THE MORROW COUNTY PLANNING
DIRECTOR. The Morrow County Planning Director is
hereby appointed to administer and implement this
ordinance by granting or denying development
permit applications in accordance with its
provisions.

4.3 DUTIES AND RESPONSIBILITIES OF THE PLANNING

DIRECTOR. Duties of the Morrow County Planning
Director shall include, but not be limited to:

4.3-1 Permit Review
(1) Review all development permits to

determine that the permit requirements of
this ordinance have been satisfied;
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(2) Review all development permits to
determine that all necessary permits have
been obtained from those Federal, State, or
local governmental agencies from which prior
approval is required;

(3) Review all development permits to
determine if the proposed development is
located in the floodway. If located in the
floodway, assure that the encroachment
provisions of Section 5.3(1) are met.

4.3-2 Use of Other Base Flood Data. When base
flood elevation data has not been provided in
accordance with Section 3.2, BASIS FOR
ESTABLISHING THE AREAS OF SPECIAL FLOOD HAZARD,
the Planning Director shall obtain, review, and
reasonably utilize any base flood elevation and
floodway data available from a federal, State
or other source, in order to administer
Sections 5.2, SPECIFIC STANDARDS, and 5.3
FLOODWAYS.

4.3-3 Information to be Obtained and Maintained

(1) Where base flood elevation data is
provided through the Flood Insurance Study
or required as in Section 4.3-2, obtain
and record on FEMA Form 81-31 the actual
elevation (in relation to mean sea level)
of the lowest floor (including basement)
of all new or substantially improved
structures, and whether or not the
structure contains a basement.

(2) For all new or substantially improved
flood proofed structures:

(i) Verify and record on FEMA Form 81-
31 the actual elevation (in relation to
mean sea level), and

(i1) Maintain the flood proofing
certifications required in Section
4.1(3).

(3) Maintain for public inspection all records
pertaining to the provisions of this ordinance.
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4.3-4 Alteration of Watercourses

(1) Notify adjacent communities, the
Department of State Lands, and the
Department of Land Conservation and
Development prior to any alteration or
relocation of a watercourse, and submit
evidence of such notification to the Federal
Insurance Administration.

(2) Require that maintenance is provided
within the altered or relocated portion of
said watercourse so that the flood carrying
capacity is not diminished.

4.3-5 Interpretation of FIRM Boundaries. Make
interpretations where needed, as to exact
location of the boundaries of the areas of
special flood hazards (for example, where there
appears to be a conflict between a mapped
boundary and actual field conditions). The
person contesting the location of the boundary
shall be given a reasonable opportunity to
appeal the interpretation as provided in
Section 4.4.

4.4 VARIANCE PROCEDURE
4.4-1 Appeal Board

(1) The Morrow County Planning Commission as
established by Morrow County shall hear and
decide appeals and requests for variances
from the requirements of this ordinance.

(2) The Morrow County Planning Commission
shall hear and decide appeals when it is
alleged there is an error in any
requirement, decision, or determination made
by the Planning Director in the enforcement
or administration of this ordinance.

(3) Those aggrieved by the decision of the
Planning Commission, or any taxpayer, may
appeal such decision to the Morrow County
Court, as provided in the Morrow County
Zoning Ordinance.
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(4) In passing upon such applications, the
Planning Commission and the Morrow County
Court shall consider all technical
evaluations, all relevant factors, standards
specified in other sections of this
ordinance, and:

(i) The danger that materials may be swept
onto other lands to the injury of others;

(1ii) The danger to life and property due
to flooding or erosion damage;

(iii) The susceptibility of the proposed
facility and its contents to flood damage
and the effect of such damage on the
individual owner;

(iv) The importance of the services
provided by the proposed facility to the
community;

(v) The necessity to the facility of a
waterfront location, where applicable;

(vi) The availability of alternative
locations for the proposed use which are
not subject to flooding or erosion damage;

(vii} The compatibility of the proposed
use with existing and anticipated
development;

(viii) The relationship of the proposed
use to the comprehensive plan and flood
plain management program for that area;

(ix} The safety of access to the property
in times of flood or for ordinary and
emergency vehicles;

(x) The expected heights, velocity,
duration, rate of rise, and sediment
transport of the flood waters and the
effects of wave action, if applicable,
expected at the site; and
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(xi) The costs of providing governmental
services during and after flood
conditions, including maintenance and
repair of public utilities and facilities
such as sewer, gas, electrical, and water
systems, and streets and bridges.

(5) Upon consideration of the factors of
Section 4.4-1(4) and the purposes of this
ordinance, the Planning Commission or the
Morrow County Court may attach such
conditions to the granting of variances as
it deems necessary to further the purposes
of this ordinance.

(6) The Planning Director shall maintain the
records of all appeal actions and report any
variances to the Federal Insurance
Administration upon request.

4.4-2 Conditions for Variances

(1) Generally, the only condition under
which a variance from the elevation standard
may be issued is for new construction and
substantial improvements to be erected on a
lot of one-half acre or less in size
contiguous to and surrounded by lots with
existing structures constructed below the
base flood level, providing items (i-xi) in
Section 4.4-1(4) have been fully considered.
As the lot size increases the technical
justification required for issuing the
variance increases.

(2) Variances may be issued for the
reconstruction, rehabilitation, or
restoration of structures listed on the
National Register of Historic Places or the
State Inventory of Historic Places, without
regard to the procedures set forth in this
section.

(3) Variances shall not be issued within a
designated floodway if any increase in flood
levels during the base flood discharge would
result.

Section 3.100 - Page 12o0f21



(4) Variances shall only be issued upon a
determination that the variance is the
minimum necessary, considering the flood
hazard, to afford relief.

(5) Variances shall only be issued upon:

(1) A showing of good and sufficient
cause;

(i1) A determination that failure to grant
the variance would result in exceptional
hardship to the applicant;

(iii) A determination that the granting of
a variance will not result in increased
flood heights, additional threats to
public safety, extraordinary public
expense, create nuisances, cause fraud on
or victimization of the public as

identified in Section 4.1-4(4), or
conflict with existing local laws or
ordinances.

(6) Variances as interpreted in the National
Flood Insurance Program are based on the
general zoning law principle that they
pertain to a physical piece of property;
they are not personal in nature and do not
pertain to the structure, its inhabitants,
economic or financial circumstances. They
primarily address small lots in densely
populated residential neighborhoods. As
such, variances from the flood elevations
should be quite rare.

(7) Variances may be issued for non-
residential buildings in very limited
circumstances to allow a lesser degree of
flood proofing than watertight or dry-flood
proofing, where it can be determined that
such action will have low damage potential,
complies with all other variance criteria
except Section 4.1-2(1), and otherwise
complies with Sections 5.1-1 and 5.1-2 of
the GENERAL STANDARDS.
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(8) Any applicant to whom a variance is
granted shall be given written notice that
the structure will be permitted to be built
with a lowest floor elevation below the base
flood elevation and that the cost of flood
insurance will be commensurate with the
increased risk resulting from the reduced
lowest floor elevation.

(5) PROVISIONS FOR FLOOD HAZARD REDUCTION

5.1 General Standards. In all areas of special
flood hazards, the following standards are
required: ’

5.1-1 Anchoring

(1) All new construction and substantial
improvements shall be anchored to prevent
flotation, collapse, or lateral movement of
the structure.

(2) All manufactured homes must likewise be
anchored to prevent flotation, collapse or
lateral movement, and shall be installed
using methods and practices that minimize
flood damage. Anchoring methods may
include, but are not limited to, use of
over-the-top or frame ties to ground anchors
(Reference FEMA's "Manufactured Home
Installation in Flood Hazard Areas:
guidebook for additional techniques).

5.1-2 Construction Materials and Methods

(1) All new construction and substantial
improvements shall be constructed with
materials and utility equipment resistant to
flood damage.

(2) All new construction and substantial
improvements shall be constructed using
methods and practices that minimize flood
damage.

(3) Electrical, heating, ventilation,

plumbing, and air-conditioning equipment and
other service facilities shall be designed
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and/or otherwise elevated or located so as
to prevent water from entering or
accumulating within the components during
conditions of flooding.

5.1-3 Utilities

(1) All new and replacement water supply
systems shall be designed to minimize or
eliminate infiltration of flood waters into
the system;

(2) New and replacement sanitary sewage
systems shall be designed to minimize or
eliminate infiltration of flood waters into
the system and discharge from the systems
into flood waters; and

(3) On-site waste disposal systems shall be
located to avoid impairment to them or
contamination from them during flooding.

5.1-4 Subdivision Proposals

(1) All subdivision proposals shall be
consistent with the need to minimize flood
damage;

(2) All subdivision proposals shall have
public utilities and facilities such as
sewer, gas, electrical, and water systems
located and constructed to minimize flood
damage;

(3) All subdivision proposals shall have
adequate drainage provided to reduce
exposure to flood damage; and

(4) Where base flood elevation data has not
been provided or is not available from
another authoritative source, it shall be
generated for subdivision proposals and
other proposed developments which contain at
least 50 lots or 5 acres (whichever is
less) .

5.1-5 Review of Building Permits. Where elevation
data is not available either through the Flocd
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Insurance Study or from another authoritative source
(Section 4.3-2), applications for building permits
shall be reviewed to assure that proposed
construction will be reasonably safe from flooding.
The test of reasonableness is a local judgment and
includes use of historical data, high water marks,
photographs of past flooding, etc. where available.
Failure to elevate at least two feet above the
highest adjacent grade in these zones may result in
higher insurance rates.

5.2 SPECIFIC STANDARDS. In all areas of special
flood hazards where base flood elevation data has
been provided as set forth in Section 3.2, BASIS FOR
ESTABLISHING THE AREAS OF SPECIAL FLOOD HAZARD or
Section 4.3-2, Use of Other Base Flood Data, the
following provisions are required:

5.2-1 Residential Construction

(1) New Construction and substantial
improvement of any residential structure
shall have the lowest flood, including
basement, elevated one-foot (1.0 ft.) or
more above the base flood elevation.

(2) Fully enclosed areas below the lowest
floor that are subject to flooding are
prohibited, or shall be designed to
automatically equalize hydrostatic flood
forces on exterior walls by allowing for the
entry and exit of floodwaters. Designs for
meeting this requirement must either be
certified by a registered professional
engineer or architect or must meet or exceed
the following minimum criteria:

(1) A minimum of two openings having a
total net area of not less than one square
inch for every square foot of enclosed
area subject to flooding shall be
provided;

(ii) The bottom of all openings shall be
no higher than one foot above grade.

(iii) Openings may be equipped with
screens, louvers, or other coverings or
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devices provided that they permit the
automatic entry and exit of floodwaters.

5.2-2 Non-residential Construction. New
construction and substantial improvement of any
commercial, industrial or other non-residential
structure shall either have the lowest floor,
including basement, elevated to the level of
the base flood elevation; or together with
attendant utility and sanitary facilities,
shall:

(1) Be flood proofed so that below the base
flood level the structure is watertight with
walls substantially impermeable to the
passage of water.

(2) Have structural components capable of
resisting hydrostatic and hydrodynamic loads
and effects of buoyancy;

(3) Be certified by a registered
professional engineer or architect that the
design and methods of construction are in
accordance with accepted standards of
practice for meeting provisions of this
subsection based on their development and/or
review of the structural design,
specifications and plans. Such
certifications shall be provided to the
official as set forth in Section 4.3-3(2).

(4) Non-resgsidential structures that are
elevated, not flood proofed, must meet the
same standards for space below the lowest
floor as described in 5.2-1(2).

(5) Applicants flood proofing non-
residential buildings shall be notified that
flood insurance premiums will be based on
rates that are one foot below the flood
proofed level (e.g., a building constructed
for the base flood level will be rated as
one foot below that level).
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5.2-3 Below-Grade Crawl Spaces.

Morrow County will allow below-grade crawlspace
construction provided that the interior grade of
the crawlspace below the base flood elevation
must not be more than two feet below the lowest
adjacent exterior grade and the height of the
below-grade crawlspace, measured from the
interior grade of the crawlspace to the top of
the crawlspace foundation wall, must not exceed
four feet at any point. Additionally there must
be an adequate drainage system that removes
floodwaters from the interior area of the
crawlspace. (Reference: Crawlspace Construction
for Buildings Located in Special Flood Hazard
Areas, Federal Insurance Administration Technical
Bulletin 11-01).

Below grade-crawlspace construction. Below-grade
crawlspaces are allowed subject to the following
standards as found in FEMA Technical Bulletin 11-
01, Crawlspace Construction for Buildings Located
in Special Flood Hazard Areas:

(1) The building must be designed and adequately
anchored to resist flotation, collapse, and
lateral movement of the structure resulting

from hydrodynamic and hydrostatic loads,
including the effects of buoyancy. Hydrostatic
loads and the effects of buoyancy can usually be
addressed through the required openings stated in
Section B below. Because of hydrodynamic loads,
crawlspace construction is not allocwed in

areas with flood velocities greater than five (5)
feet per second unless the design is reviewed by
a qualified design professional, such as a
registered architect or professional engineer.
Other types of foundations are recommended for
these areas.

(2) The crawlspace is an enclosed area below the
base flood elevation (BFE) and, as such, must
have openings that equalize hydrostatic pressures
by allowing the automatic entry and exit of
floodwaters. The bottom of each flood vent
opening can be no more than one (1) foot above
the lowest adjacent exterior grade.
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(3) Portions of the building below the BFE must
be constructed with materials resistant to flood
damage. This includes not only the foundation
walls of the crawlspace used to elevate the
building, but also any joists, insulation, or
other materials that extend below the BFE. The
recommended construction practice is to elevate
the bottom of joists and all insulation above
BFE.

(4) Any building utility systems within the
crawlspace must be elevated above BFE or designed
so that floodwaters cannot enter or accumulate
within the system components during flood
conditions. Ductwork, in particular, must either
be placed above the BFE or sealed from
floodwaters.

(5) The interior grade of a crawlspace below the
BFE must not be more than two (2) feet below the
lowest adjacent exterior grade.

(6) The height of the below-grade crawlspace,
measured from the interior grade of the
crawlspace to the top of the crawlspace
foundation wall must not exceed four (4) feet at
any point. The height limitation is the maximum
allowable unsupported wall height according to
the engineering analyses and building code
requirements for flood hazard areas.

(7) There must be an adequate drainage system
that removes floodwaters from the interior area
of the crawlspace. The enclosed area should be
drained within a reasonable time after a flood
event. The type of drainage system will vary
because of the site gradient and other drainage
characteristics, such as soil types. Posgsgible
options include natural drainage through porous,
well-drained soils and drainage systems such as
perforated pipes, drainage tiles or gravel or
crushed stone drainage by gravity or mechanical
means.

(8) The velocity of floodwaters at the site

should not exceed five (5) feet per second for
any crawlspace. For velocities in excess of
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five (5) feet per second, other foundation types
should be used.

For more detailed information refer to FEMA
Technical Bulletin 11-01.

5.2-4 Manufactured Homes. All manufactured
homes to be placed or substantially improved
within Zones Al1-30, AH and AE on the
community's FIRM shall be elevated on a
permanent foundation such that the lowest floor
of the manufactured home is a minimum of one
foot (1.0 ft.) above the base flood elevation,
and shall be securely anchored to an adequately
anchored foundation system in accordance with
the provisions of subsection 5.1-1(2).

5.2-5 Recreational Vehicles.

Recreational vehicles placed on sites are
required to either:

(1) Be on the site for fewer than 180
consecutive days,

(ii)Be fully licensed and ready for highway
use, on its wheels or jacking system, is
attached to the site only by quick disconnect
type utilities and security devices, and has no
permanently attached additions; or

(iii) Meet the requirements of 5.2-4
(Manufactured Homes) above and the elevation and
anchoring requirements for manufactured homes.

5.3 BEFORE REGULATORY FLOODWAY

In areas where a regulatory floodway has not been
designated, no new construction, substantial
improvements, or other development (including
fill) shall be permitted within Zones A1-30 and
AE on the county’s FIRMs, unless it is
demonstrated that the cumulative effect of the
proposed development, when combined with all
other existing and anticipated development, will
not increase the water surface elevation of the
Base Flood more than one foot (1.0 ft.) at any
point within the county.
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5.4 FLOODWAYS

Located within areas of special flood hazard
established in Section 3.2 are areas designated
as floodways. Since the floodway is an extremely
hazardous area due to the velocity of floodwaters
which carry debris, potential projectiles, and
erosion potential, the following provisions

apply:

(1) Prohibit encroachments, including fill, new
construction, substantial improvements, and
other development unless certification by a
registered professional engineer or architect
is provided demonstrating that encroachments
shall not result in any increase in flood
levels during the occurrence of the base flood
discharge.

(2) If Section 5.4(1) is satisfied, all new
construction and substantial improvements shall
comply with all applicable flood hazard
reduction provisions of Section 5.0, PROVISIONS
FOR FLOOD HAZARD REDUCTION.
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