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DR-02.100 FLOODPLAIN MANAGEMENT

DR-02.100 General

For decades, the national response to flood disasters was
limited to building flood control works (dams, levees, seawalls,
etc.) and providing disaster relief to flood victims. To compound
the problem, the public could not buy flood coverage from
insurance companies, and building techniques to reduce flood
damage were often overlooked. In the face of mounting flood
losses, Congress created legislation to establish floodplain
management to reduce annual flood losses through more careful
planning and provide property owners with affordable flood
insurance.

"Floodplain Management" means operating an overall community
program of corrective and preventive measures for reducing flood
damage, including (but not limited to) emergency preparedness
plans and other measures aimed at the present and future use of
the floodplain. Floodplain management includes specific local
codes and ordinances that provide standards for the location and
design of development within flood-prone areas. These measures
may be adopted in any manner that is legally enforceable for a
particular community. Typically, they take the form of zoning,
subdivision or building requirements, and/or a special purpose
floodplain ordinance.

Floodplains are usually thought of as areas adjacent to large
streams. Stormwater is often associated with outfalls from small
pipes or streams. This chapter will begin with a discussion of
stormwater management and progress through floodplain management.

NOTES AND COMMENTS
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DR-02.200 Stormwater Management Plan

The Kentucky Department of Highways often is and should be
perceived as a developer of transportation facilities that have
the potential to stimulate secondary activity along the trans-
portation corridor, just as a major residential development can
stimulate commercial activity. Secondary activity must be
anticipated during the planning phase to address the overall
stormwater management needs with other utilities such as water,
wastewater, and power. Because the transportation corridor often
traverses several watersheds, the development of an adequate
stormwater management plan can be severely fragmented and
significant problems may result if there is a lack of coordinated
planning among concerned parties.

To be truly effective, a stormwater management plan should
consider the total scope of development (i.e., transportation,
residential, commercial, industrial, and agricultural).
Department coordination with responsible local agencies is
essential to assure that proposed facilities are compatible with
the long-term needs of the area. The Highway Department can
provide important information to local agencies wishing to
develop a comprehensive stormwater management plan without
assuming responsibility for the planning and decision-making
process for the entire watershed.

Before design, a level of planning should be undertaken that
will properly locate facilities and adequately address local
concerns, permitting requirements, legal considerations, and
other potential problems. This chapter provides general guide-
lines and major considerations for evaluating these factors dur-
ing the planning and location process. The important point to
emphasize is that the designer should become involved in the
early stages of project development and not wait until the later
design stages.

DR-02.210 Flood Hazards

Floodflow characteristics at a highway stream crossing
should be analyzed to determine their affect upon the highway as
well as to evaluate the affects of the highway upon the
floodflow. Such an evaluation can assist in determining those
locations at which construction and maintenance will be unusually
expensive or hazardous. Thus, it is important to identify the
flood hazards before any highway involvement to determine if the
flood hazard for the alternates studied will be increased,
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decreased, or the same with and without the proposed highway im-
provement. Flood hazards should include effects to private
property both upstream and downstream (i.e., overtopping
floodwaters diverted onto previously unaffected property).

Although satisfactory solutions often can be obtained by making
only minor changes in selected routes to take advantage of better
natural hydraulic features at alternate sites, troublesome and
uncertain conditions are sometimes best avoided altogether.

DR-02.220 Construction Problems

Many serious construction problems arise because important
drainage and water-related factors were overlooked or neglected
in the planning and location phases of the project. With proper
planning, many problems can be avoided or cost effective
solutions developed to prevent extended damages. Such problems
include:

soil erosion,

sediment deposition,

drainage and landslide,

timing of project stages,

protection for fish habitat,

protection of streams, lakes, and rivers, and
protection of wetlands.

Analysis of available data, proper scheduling of work, and
other aspects involved in the early planning and location studies
can alleviate many problems encountered in the construction of
drainage facilities.

DR-02.230 Maintenance Problems

Planning and location studies should consider potential
erosion and sedimentation problems upon completion of highway
construction. If a particular location will require frequent and
expensive maintenance due to drainage, alternate locations should
be considered unless the potentially high maintenance costs can
be reduced by special design. Experience in the area is the best
indicator of maintenance problems and interviews with maintenance
personnel could be extremely helpful in identifying potential
drainage problems. Reference to highway maintenance and flood
reports, damage surveys, newspaper clippings and interviews with
local residents could be helpful in evaluating potential mainte-
nance problens.
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Channel changes, minor drainage modifications and revisions
in irrigation systems usually carry the assumption of certain
maintenance responsibilities by the department constructing the
highway. Potential damage from the erosion and degradation of
stream channels and problems caused by ice and debris can be of
considerable significance from the maintenance standpoint.

DR-02.240 Interagency Coordination

Coordination between concerned agencies during the project
planning phase will help produce a design that is more satis-
factory to all. Substantial cost savings and other benefits
frequently can be realized for highway and water resource
projects through coordinated planning among the Federal, State,
and local agencies that are engaged in water-related activities
(such as flood control and water resources planning).
Interagency cooperation, through the Area Development District
(ADD) offices, etc., is an essential element for serving the
public interests.

Early planning and location studies should be coordinated
within the Department so duplication of effort is minimized and
all those who might be involved in future project work will be
informed of any ongoing studies and study results. See the
Design Manual.

DR-02.250 Legal Aspects

Detailed legal aspects related to drainage are referred to
the Legal Council. The following generalizations, given in
Chapter V of the Highway Drainage Guidelines, by AASHTO (1992)
should be considered:

° A goal in highway drainage design should be to perpetuate
natural drainage, insofar as practical.

. The courts look with disfavor upon infliction of damage that
could reasonably have been avoided, even where some
alteration in flow is legally permissible.

° The basic laws relating to the liability of governmental
entities are undergoing radical change, with a trend toward
increased governmental liability.

° Drainage laws are also undergoing change, with the result
that older and more specific standards are being replaced by
more flexible standards that tend to depend on the
circumstances of the particular case.
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In water law matters, designers should recognize that the
State is generally held to a higher standard than a private
citizen. This is true though the State should be granted the
same rights and liabilities, since no law says differently. In
general, designers should not address a question of law without
the aid of legal counsel. Whenever drainage problems are known
to exist or can be identified, drainage and flood easements or
other means of avoiding future litigation should be considered,
especially in locations where a problem could be caused or
aggravated by the construction of a highway.

It is often helpful in the planning and location phase of a
project to document the history and present status of existing
conditions or problems, and supplement the record by photographs
and descriptions of field conditions. Such thoroughness is
essential, because the Department may be blamed for flooding or
erosion damage caused by conditions that existed before highway
construction.

DR-02.260 Environmental Considerations

For all projects, some environmental studies should be
performed. The environmental studies should comply with all
Federal, State, and local laws and regulations related to
environmental quality and should identify all environmental
impacts of the project both positive and negative. If the
project under study requires a Federal action, then the EPA rules
relating to environmental studies must be followed.

It is important to document the environmental considerations
for the proposed project, including any alternatives that will
receive consideration. Encroachments onto adjacent areas
(including environmental encroachments) should be avoided whenev-
er possible. Identifying environmental considerations early in
the planning process can prevent major implementation problems as
the design and construction of the project proceeds.

DR-02.270 Permits

Specific Federal, State, and local permits that will be
needed for a highway project must be identified in the envir-
onmental document early in the planning stages. For Federal
permits, applications should be filed with the Coast Guard for
the construction of bridges on Navigable streams, and with the
Corps of Engineers for other construction.

Before initiating design work, the designer must review the
environmental document with the appropriate Central Office
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Personnel to identify regulatory commitments, constraints, and
any permits required. Permits, as required, should be obtained
before construction begins, and preferably before detailed plans
are prepared. A list of the major categories of applicable
permits are given below:

° stormwater discharge permits (pending); State, Metropolitan
Sewer District (MSD), Lexington Fayette County Urban
Government (LFCUG),

° dredge and fill permits; Clean Water Act

° navigation clearances; Coast Guard, TVA.

DR-02.280 Location Considerations

The primary drainage consideration for facility location in
highway planning is the evaluation of the impact of flood plain
encroachments for a stream crossing. Hydraulic and environmental
considerations of highway river crossings and encroachments are
presented in the FHWA Highways in the River Environment, Training
and Design Manual (1990). The Manual provides 13 hypothetical
examples of typical river environments and identifies possible
local, upstream, and downstream effects of highway encroachments.
Twelve case histories of actual river crossings in the United
States that illustrate the qualitative response of various types
of encroachments are then discussed.

The principal factors to be considered in locating a stream
crossing that involves encroachment within a flood plain are:

river type (straight or meandering),

river characteristics (stable or unstable),
river geometry and alignment,

hydrology,

hydraulics,

flood plain flow,

needs of the area, and

economic and environmental concerns.

A detailed evaluation of these factors is part of the
location hydraulics study. When a suitable crossing location has
been selected, specific crossing components can then be
determined. When necessary, these include:

the geometry and length of the approaches to the crossing,
probable type and approximate location of the abutments,
probable number and approximate location of the piers,
estimated depth to the footing supporting the piers (to pro-
tect against local scour),
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° the location of the longitudinal encroachment in the flood
plain,

° the amount of allowable longitudinal encroachment into the
main channel, and

° the required river training works to ensure that river flows
approach the crossing or the encroachment in a complementary
way.

Exact information on these components is usually not devel-
oped until the final stage.

NOTES AND COMMENTS
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DR-02.300 Quality And Quantity Concerns

Planning for drainage and stormwater management facilities
should include a consideration of the potential problems
associated with stormwater quality and quantity.

DR-02.310 Quality - Pending

DR-02.320 Quantity

Determinations of stormwater quantity are primarily useful
for evaluating and mitigating the impact of a project. Without
detention ponds (basins, storage areas), land development
increases peak runoff rates and volumes from storm events, which
can lead to higher flood elevations. Appropriate hydrologic and
hydraulic calculations presented in various chapters of this
manual should be made to determine the required conveyance
through the highway right-of-way and to aid in mitigating impacts
to downstream property owners.

Typical facilities are listed below:

onsite storage

offsite storage

open channels

storm drain systems
stormwater pumping

culverts

bridges

gutters, inlets, and pavement
energy dissipators

The ability of a facility to accomplish the following controls
for a particular area should be evaluated:

° Reduce runoff rates by increasing infiltration, and by

storing precipitation and runoff where it falls and
releasing it slowly.

DR - 02 - 10 January 31, 1994



CHAPTER DR-02
FLOODPLAIN MANAGEMENT

] Protect areas subject to flood damages by keeping runoff
confined to drainage facilities such as pipes or channels
and by building appropriate flood control facilities.

° Keep flood plain encroachment outside the limits of
regulated floodways.

The following questions should be considered when selecting
the plan for disposal of stormwater runoff:

° Are existing drainage systems large enough to handle antici-
pated runoff?

° Are design discharges consistent with adopted drainage plans
and regulatory criteria?

. Will the project require retention or detention storage
areas to mitigate the impacts of increased runoff, or can
the increase be handled by other project features?

° Is there sufficient area to construct a retention or
detention pond within the right-of-way? Are alternative
sites available for storage of stormwater? Is property
available outside the right-of-way? Does the project
schedule allow time to acquire additional right-of-way?

° Are there unusual groundwater or soil conditions? Is there
a high groundwater table, or are there impermeable soil
layers?

° Are there any jurisdictional, permit, or economic restric-
tions?

° Are there any unusual site conditions, such as woods,

wetlands, or other environmental features that might
influence the development of a stormwater management system?

o Are there any sinkholes that might influence the development
of a stormwater management system? Are the sinks needed for
drainage? What are the stage-storage relationship and the
stage-discharge relationship for the sinks to be used for
drainage?

NOTES AND COMMENTS
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DR-02.400 National Flood Insurance Program

DR-02.410 General

The Flood Disaster Protection Act of 1973 (Pl 93-234, 87
Stat. 975) denies Federal financial assistance to flood prone
communities that fail to qualify for flood insurance. Formula
grants to states are excluded from the definition of financial
assistance, and the definition of construction in the Act does
not include highway construction; therefore, Federal aid for
highways is not affected by the Act. The Act does require com-
munities to adopt certain land use controls to qualify for flood
insurance. These land use requirements could impose restrictions
on the construction of highways in floodplains and floodways in
communities that have qualified for flood insurance. A floodway,
as used here and as used with the National Flood Insurance Pro-
gram, is that portion of the floodplain required to pass a flood
that has a 1-percent chance of occurring in any l-year period
without cumulatively increasing the water surface elevation more
than a selected surcharge, usually one foot.

DR-02.420 Flood Insurance

The National Flood Insurance Act of 1968, as amended, (42
U.S.C. 4001-4127) requires that communities adopt adequate land
use and control measures to qualify for insurance. Federal
criteria promulgated to implement this provision contain the
following requirements which can affect certain highways:

eIn riverine situations, when the Administrator of the
Federal Insurance Administration has identified the flood prone
area, the community must require that until a floodway has been
designated, no use, including land fill, be permitted within the
floodplain area having special flood hazards for which base flood
elevations have been provided; unless it is demonstrated that the
cumulative effect of the proposed use, when combined with all
other existing and reasonably anticipated uses of a similar na-
ture, will not increase the water surface elevation of the 100-
year flood more than one foot at any point within the community.

eAfter the floodplain area having special flood hazards has
been identified and the water surface elevation for the 100-year
flood and floodway data have been provided, the community must
designate a floodway which will convey the 100-year flood without
increasing the water surface elevation of the flood more than the
surcharge at any point and prohibit, within the designated
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floodway, fill, encroachments, and new construction and substan-
tial improvements of existing structures which would result in
any increase in flood heights within the community during the
occurrence of the 100-year flood discharge.

The participating cities and/or counties agree to regulate
development in the designated floodplain and floodway through
regulations adopted in a floodplain ordinance. The ordinance
requires that development in the designated floodplain be consis-
tent with the intent, standards and criteria set by the National
Flood Insurance Program.

DR-02.430 Local Community

The local community with land use jurisdiction, whether it
is a city, county, or state, has the responsibility for enforcing
National Flood Insurance Program (NFIP) regulations in that com-
munity, if the community is participating in the NFIP. Con-
sistency with NFIP standards is a requirement for Federal-aid
highway actions involving regulatory floodways. The community,
by necessity, is the one who must submit proposals to Federal
Emergency Management Agency (FEMA) for amendments to NFIP ordi-
nances and maps in that community should it be necessary. The
highway agency should deal directly with the community and,
through them, deal with FEMA. Determination of the status of a
community’s participation in the NFIP and review of applicable
NFIP maps and ordinances are, therefore, essential first steps in
conducting location hydraulic studies and preparing environmental
documents.

DR-02.440 NFIP Maps

Where NFIP maps are available, their use is mandatory in
determining whether a highway location alternative will include
an encroachment on the base floodplain. Three types of NFIP maps
are published:

eFlood Hazard Boundary Map (FHBM),
eFlood Boundary and Floodway Map (FBFM), and
eFlood Insurance Rate Map (FIRM).

A FHBM is generally not based on a detailed hydraulic study
and, therefore, the floodplain boundaries shown are approximate.
A FBFM, on the other hand, is generally derived from a detailed
hydraulic study and should provide reasonably accurate informa-
tion. The hydraulic data from which the FBFM was derived are
available through the regional office of FEMA. This is normally
in the form of computer input data records for calculating water
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surface profiles. The FIRM is generally produced at the same
time using the same hydraulic model and has appropriate rate
zones and base flood elevations added.

Communities may or may not have published one or more of the
above maps depending on their level of participation in the NFIP.
Information on community participation in the NFIP is provided in
the "National Flood Insurance Program Community Status Book"
which is published semiannually for each State.

DR-02.450 Coordination With FEMA

It is intended that there should be coordination with FEMA
in situations where administrative determinations are needed
involving a regulatory floodway or where flood risks in NFIP
communities are significantly impacted. The circumstances which
would ordinarily require coordination with FEMA include the
following:

. When a proposed crossing encroaches into the Regulatory
Floodway of a stream and the calculations show no
increase in stage for the Floodway, a No-Rise
Certificate with the documentation is forwarded to FEMA
for their review.

o When a proposed crossing encroaches on a Regulatory
Floodway and either the allowable surcharge on the
floodplain, the zero increase for the Floodway is
exceeded or the Floodway is widened to obtain the zero
increase, a Letter of Map Revision (LOMR) is requested
from FEMA.

(] When a proposed crossing encroaches on a floodplain
where a Special Flood Hazard Area has been defined but
no Floodway has been delineated and the allowable
surcharge has been exceeded, a LOMR is requested from
FEMA.

° When a local community is expected to enter the regular
- program within a reasonable period and detailed
floodplain studies are underway, FEMA shall be
contacted to determine if the proposed encroachment
will affect the Floodway, if a No-Rise or LOMR is
applicable, or if the encroachment could be included in
the study.
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J When a local community is participating in the
emergency program and base flood elevation in the
vicinity of insurable buildings is increased by more
than 1 foot, a LOMR shall be requested from FEMA.

° LOMR’s require hydraulic data documenting the effect of
the encroachment on the floodplain or Floodway. They
also require the submission of As-Built plans when the
highway project is over 90% complete.

When a local community is not participating in the progranm,
FEMA criteria shall be used for review since those Identified but
Not In Program may reenter the program readily and a majority of
the counties in the state have some mapping. No contact with FEMA
will be required.

The draft Environmental Impact Statement or Environmental
Assessment (EIS/EA) should indicate the NFIP status of affected
communities, the encroachments anticipated and the need for
floodway or floodplain ordinance amendments. Coordination means
furnishing to FEMA the draft EIS/EA and, upon selection of an
alternative, furnishing to FEMA, through the community, a pre-
liminary site plan and water surface elevation information and
technical data in support of a floodway revision request as
required. If a determination by FEMA would influence the
selection of an alternative, a commitment from FEMA should be
obtained prior to the final environmental impact statement (FEIS)
or a finding of no significant impact (FONSI). Otherwise this
later coordination may be postponed until the design phase.

For projects that will be processed with a categorical
exclusion, coordination may be carried out during design.
However, the outcome of the coordination at this time could
change the class of environmental processing.

DR-02.460 Consistent With Floodways

In many situations it is possible to design and construct
highways in a cost-effective manner such that their components
are excluded from the floodway. This is the simplest way to be
consistent with the standards and should be the initial alter-
native evaluated. If a project element encroaches on the flood-
way but has a very minor effect on the floodway water surface
elevation (such as piers in the floodway), the project may
normally be considered as being consistent with the standards,
if hydraulic conditions can be improved so that no water surface
elevation increase is reflected in the computer printout for the
new conditions.
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DR-02.470 Revisions Of Floodway

Where it is not cost-effective to design a highway crossing
to avoid encroachment on an established floodway, a second alter-
native would be a modification of the floodway itself. Often,
the community will be willing to accept an alternative floodway
configuration to accommodate a proposed crossing provided NFIP
limitations on increases in the base flood elevation are not
exceeded. This approach is useful where the highway crossing
does not cause more than a 1 foot rise in the base flood
elevation. In some cases, it may be possible to enlarge the
floodway or otherwise increase conveyance in the floodway above
and below the crossing to allow greater encroachment. Such
planning is best accomplished when the floodway is first
established. However, where the community is willing to amend an
established floodway to support this option, the floodway may be
revised.

The responsibility for demonstrating that an alternative
floodway configuration meets NFIP requirements rests with the
community. However, this responsibility may be borne by the
agency proposing to construct the highway crossing. Floodway
revisions must be based on the hydraulic model which was used to
develop the currently effective floodway but updated to reflect
existing encroachment conditions. This will allow determination
of the increase in the base flood elevation that has been caused
by encroachments since the original floodway was established.
Alternate floodway configurations may then be analyzed.

Base flood elevations increases are referenced to the pro-
file obtained for existing conditions when the floodway was first
established.

DR-02.480 Data For Revisions

Data submitted to FEMA, through the community, in support of
a floodway revision request should include the following:

° Copy of current requlatory Flood Boundary Floodway Map,
showing existing conditions, proposed highway crossing
and revised floodway limits.

° Copy of computer printouts (input, computation, and

output) for the current 100-year model and current 100-
year floodway model.
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° Copy of computer printouts (input, computation, and
output) for the revised 100-year floodway model. Any
fill or development that has occurred in the existing
flood fringe area must be incorporated into the revised
100-year floodway model.

° Copy of engineering certification is required for work
performed by private subcontractors.

The revised and current computer data required above should
extend far enough upstream and downstream of the floodway
revision area to tie back into the original floodway and profiles
using sound hydraulic engineering practices. This distance will
vary depending on the magnitude of the requested floodway revi-
sion and the hydraulic characteristics of the stream.

If input data representing the original hydraulic model are un-
available, an approximation should be developed. A new model
should be established using the original cross-section topograph-
ic information, where possible, and the discharges contained in
the Flood Insurance Study that established the original floodway.
The model should then be run confining the effective flow area to
the currently established floodway and calibrate to reproduce
within 0.10 foot, the "With Floodway" elevations provided in the
Floodway Data Table for the current floodway. Floodway revisions
may then be evaluated using the procedures outlined above.

DR-02.490 Allowable Floodway Encroachment

When it would be demonstrably inappropriate to design a
highway crossing to avoid encroachment on the floodway and where
the floodway cannot be modified such that the structure could be
excluded, FEMA will approve an alternate floodway with backwater
in excess of the 1 foot maximum only when the following condi-
tions have been met:

®A location hydraulic study has been performed according to

encroachment is the only practical alternative. See Exhibit
2-970.

eThe constructing agency has made appropriate arrangements
with affected property owners and the community to obtain
flooding easements or otherwise compensate them for future
flood losses due to the effects of backwater greater than
one foot.
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eThe constructing agency has made appropriate arrangements
to assure that the National Flood Insurance Program and
Flood Insurance Fund will not incur any liability for
additional future flood losses to existing structures that
are insured under the Program and grandfathered in under the
risk status existing before the construction of the struc-
ture.

eBefore initiating construction, the constructing agency
provides FEMA with revised flood profiles, floodway and
floodplain mapping, and background technical data necessary
for FEMA to issue revised Flood Insurance Rate Maps and
Flood Boundary and Floodway Maps for the affected area, upon
completion of the structure.

Highway Encroachment On A Unidentified Floodplain

Since 101 of the 120 counties in Kentucky have some FEMA
mapping, all communities shall be considered FEMA mapped.

NOTES AND COMMENTS
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DR-02.500 Executive Orders

DR-02.510 General

Presidential Executive Orders (E.O.) have the effect of law
in the administration of programs by Federal agencies. While
executive orders do not directly apply to State Highway Depart-
ment, these requirements are usually implemented through general
regulations.

DR-02.520 Requirements

Executive Order 11988, May 24, 1977, requires each Federal
agency, in carrying out its activities, to take the following
actions:

° to reduce the risk of flood loss, to minimize the
impact of floods on human safety, health and welfare,
and to restore and preserve the natural and beneficial
values served by floodplains; and

° to evaluate the potential effect of any actions it may
take in a floodplain, to assure its planning programs
reflect consideration of flood hazards and floodplain
management.

Executive Order 11990, May 24, 1977, orders each Federal
agency to:

° take action to minimize the destruction, loss or deg-
radation of wetlands, and to preserve and enhance the
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