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Presenter
Presentation Notes
Why is this even a topic?
At the 2009 ASFPM conference an early bid session on Non-levee embankments was held, and about 100 people showed up, concerned about a wide range of issues related to embankments that afford some measure of flood protection, or at least interaction, and questions about how to deal with them.  To start, we need to define some terms. 
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Il“” Why Is there concern about non-
levee/ non-dam embankments?

De- accredited levees

Embankment failures

Accurate flood hazard identification
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-||”H| Accredited Levee on Map
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1-PERCENT-ANNUAL-CHANCE FLOOD HAZARD BY LEVEE, DIKE, OR OTHER
STRUCTURE. OVERTOPPING OR FAILURE OF THIS STRUCTURE IS POSSIBLE,
WHICH COULD RESULT IN DESTRUCTIVE FLOOD ELEVATIONS AND HIGH

. VELOCITY FLOODWATERS. THERE IS A CHANCE THAT LARGE FLOODS WILL
OCCUR THAT ARE GREATER THAN THE LEVEL OF PROTECTION PROVIDED BY
THE LEVEE. COMMUNITIES SHOULD ISSUE EVACUATION PLANS AND
ENCOURAGE PROPERTY OWNERS BEHIND THESE STRUCTURES TO PURCHASE
FLOOD INSURANCE EVEN IF THE STRUCTURE IS CURRENTLY SHOWN AS
PROVIDING PROTECTION FROM THE 1-PERCENT-ANNUAL-CHANCE FLOOQOD.
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-|||\H| Fort Collins CO
July 2, 1997 flood
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Presenter
Presentation Notes
Water ponded behind the railroad embankment, swept four rail cars off the tracks and overtopped the tracks, resulting in flooding of the trailer park to the east and 6 deaths.  
Fort Collins Flood 1997: Comprehensive View of an Extreme Event Journal of Water Resources Planning and Management Sep/Oct 1999


'II|\H| Hermosa, Custer County, SD
August 17, 2007

Flood waters
from Battle
Creek
flowed over
this railroad
berm onto
the
Ferguson
Subdivision
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Presenter
Presentation Notes
Battle Creek rose over 12 ft between 7:30 and 9 PM, water backed up along the west side of a railroad embankment in the southeaster portion of Hermosa. A trestle apparently plugged up with debris, and water began flowing over the top of the embankment into the Ferguson Subdivision below. 
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Presentation Notes
Flooding was reported along the southern portions of 2nd and 3rd streets, eastern portion of Whitney Street and the eastern portion of Manning Street. Battle Creek began rising and pooling up on the west side of the roughly 10-foot-high berm holding the DM&E Railroad line.  
Approximately 9 PM the railroad embankment failed, causing flood waters to sweep three houses from their foundations and flooding about 30 other homes in a subdivision on the southeast side of Hermosa.


LOMAs for 13 structures in Ferguson Subdivision in unincorporated Custer County  between 2001 and 2008
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Presentation Notes
Train embankment failure in 1997.  Area downstream was mapped assuming the undersized embankment remained.  
Railroad replaced the bridge within days however, flood hazard has changed. 


) |
m What is a levee?

Text book definition:

Levee are small, long earth dams that
protect low areas of cities and towns,
Industrial plants, and expensive farmland
from flooding during periods of high

water.
George F. Sowers, 1979. Introductory Soil Mechanics and
Foundations: Geotechnical Engineering 4th Edition,
Macmillan Publishing Co., Inc. New York.
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Presentation Notes
George F. Sowers, 1979. Introductory Soil Mechanics and Foundations: Geotechnical Engineering 4th Edition, Macmillan Publishing Co., Inc. New York. 
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” ” National Committee on Levee Safety
http://www.iwr.usace.army.mil/ncls/index.cfm

L evee.-

IN GENERAL. — The term “levee” means an
embankment, including floodwalls-

(1) the primary purpose of which Is to provide
hurricane, storm, and flood protection relating
to seasonal high water, storm surges,
precipitation, and other weather events; and

(1) that normally Iis subject to water loading for
only a few days or weeks during a year.

(B) INCLUSION — The term includes structures
along canals that constrain water flows and
are subject to more frequent water loading but
that do not constitute a barrier across a
watercourse.
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What I1s an accredited levee?

FEMA definition:

Meets all the requirements of Code of
Federal Reqgulation (CFR) Section 65.10

Such as:

Adequate freeboard above the 1% annual
chance flood

Meets design specifications
Maintenance plan in place
Owners take responsibility
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FEMA Objective:
Communicate the most
current information for

flood insurance
purposes.

1% ACF
(100 year)

Level of Protection

USACE Objective:

Assess all levees in
USACE programs,
regardless of level of
protection.

Universe of Levees

NFIP & USACE NFIP only

No nexus with

NFIP or USACE

USACE  Local
Federal built / built /

O&M Lereel Enrolled
O&M in RIP



Presenter
Presentation Notes
There is a heighten awareness of the fallibility of levees – and a national call to identify and examine existing levees
Need to define “levee”  
Levees may be designed and constructed with the objective of protecting  from different levels of flooding events ( 50, 100 or 500 year event)
Another issue is who built, owns, and currently maintains the levee


..|HH| What is a dam?

Text book definition:

Earth and rock-fill dams are special
embankments designed to impound
water more or less permanently. Dams
are the most critical of all engineering
structures for their failure can cause
property damage and loss of life for
great distances downstream, involving
people who may not be aware of the
dam’s existence. (Sowers, 1979)
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”H National Dam Safety Program

DAM — The term “dam”

(A) means any artificial barrier that has the ability to impound water, wastewater, or any
liguid-borne material, for the purpose of storage or control of water, that —

(i) is 25 feet or more in height from -

(I) the natural bed of the stream channel or watercourse measured at the
downstream toe of the barrier; or

(1) if the barrier is not across a stream channel or watercourse, from the lowest
elevation of the outside limit of the barrier; to the maximum water storage
elevation;; or

i) has an impounding capacity for maximum storage elevation of 50 acre-feet
or more; but
(B) does not include —
(i) a levee; or
(ii) a barrier described in subparagraph (A) that —
(1) is 6 fee or less in height regardless of storage capacity or

(I) has a storage capacity at the maximum water storage elevation that is 15
acre-feet or less regardless of height; unless the barrier, because of the
location of the barrier or another physical characteristic of the barrier, is
likely to pose a significant threat to human life of property if the barrier
fails (as determined by the Director).

DIRECTOR. — The term “Director” means the Director of FEMA.
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Presentation Notes
The National Dam Safety Program has been around for about 30 years.  It is led by the Federal Emergency Management Agency.  FEMA does not own any dams nor does it have regulatory responsibility, but it is responsible for coordinating all the activities of the National Dam Safety Program.  The above definition is from the National Dam Safety Act Dec 29, 2000. 


lllinois Dam Safety Program

lllinois rules identify those dams that are under the
jurisdiction of the state. All Class | and |l dams are
regulated due to probable life and property
consequences should they fail. Class lll dams are
regulated if they meet the following criteria:

 The drainage area of the dam is 6400 acres or more
In a rural area, or 640 acres in an urban area, or

 The dam is 25 feet or more in height provided that the
Impounding capacity Is greater than 15 acre-feet, or
(not a dam if impounds less than 15 acre feet)

 The dam has an impounding capacity of 50 acre-feet
or more provided that the dam height is greater than
6 feet. (not a dam if less than 6 feet or less than 50
acre-feet of impounding capacity)
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Presentation Notes
http://www.damsafety.org/media/Documents/PDF/IL.pdf

 Citation 
The Illinois dam safety law is contained in Illinois Compiled Statutes (615ILCS5), originally enacted June 10, 1911, and last amended February 7, 1996. The rules pertaining to the dam safety program are contained in the Illinois Administrative Code, Title 17 (Conservation), Chapter I (Dept. of Natural Resources), Subchapter h (Water Resources). These rules were originally adopted September 2, 1980, and last revised April 10, 1998. 
Definitions 
Illinois rules define dams as "all obstructions, walls, embankments, or barriers, together with their abutments and appurtenant works, if any, constructed for the purpose of storing or diverting water or creating a pool. Not included are underground or elevated tanks to store water." (Section 3702.20) 
Dam height is defined by regulation as the measurement in feet from the natural bed of the stream or watercourse at the downstream dam slope toe of the barrier to the top of the embankment or barrier. 
Dams are categorized according to the degree of threat to life and property in case of failure. Class I dams are those for which failure has a high probability of causing loss of life or substantial economic loss, similar to that of US Army Corps of Engineers High Hazard Potential or USDA Natural Resources Conservation Service Class (c) dams. Class II dams are those for which failure has a moderate probability for causing loss of life or substantial economic loss, similar to USCOE Significant Hazard Potential or USDA/NRCS Class (b) dams. Class III dams are those for which failure has a low probability for causing loss of life or substantial economic loss, similar to the USCOE Low Hazard Potential or USDA/NRCS Class (a) dams. In addition, dams in Illinois are categorized according to size in the following manner: Category 	Capacity (acre-feet) 	Height (feet) 	
Small 	less than 1000 	less than 40 	
Intermediate 	1000 to 50,000 	40 to 100 	
Large 	more than 50,000 	more than 100 	



What is an embankment (that
IS not a levee or a dam)?

Textbook definition:

An embankment is an artificial mound
of solil or broken rock that supports
railroads, highways, airfields, and
large industrial sites in low areas, or
Impounds water. (Sowers, 1979)
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Presentation Notes
Page 588  George F. Sowers, 1979. Introductory Soil Mechanics and Foundations: Geotechnical Engineering 4th Edition, Macmillan Publishing Co., Inc. New York. 



FEMA description of an
embankment

In PM 51 "non-levee embankments" are described
as embankments that were not designed or
constructed as flood-control structures, such as
those for highways and railroads. “Because
such embankments are not "levees" as defined
In Section 59.1 of the NFIP regulations (44 CFR
59.1), they cannot be accredited with providing
flood protection in accordance with Section
65.10 (44 CFR 65.10) of the NFIP regulations.”
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Two kinds of “embankments”

1) embankments parallel to the direction of flow and
thus tend to impose lateral constraints on flood
flows, these are often highways or railroads built on
fill in low lying areas; embankments constructed as
levees but not meeting the criteria set for in 44CFS
Section 65.10 may have similar issues. (non-levee)

2) embankments perpendicular to the direction of
flow, and may impede flow, attenuate peaks
downstream, and temporarily cause storage of
water upstream, these typically would be
associated with bridges and culverts. (non-dam)
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avallable?
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Non-levee embankments

(parallel to flow)

USDOT, Federal Highway Administration has
definitely said that highway embankments are not
designed as flood control structures.

Federal Railroad Administration an agency within
USDOT focused on train safety

FEMA Guidelines and Specifications Appendix H
and PM52 describe the protocol to evaluate flood
elevations riverward & landward of de-accredited
“levees.”

Die Is cast for floodplain mapping and attendant
flood insurance & management
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Presentation Notes
The Federal Highways Administration (FHWA) has clearly stated that highway embankments are not designed to serve as flood control structures. Furthermore in their memorandum dated September 10, 2008 (http://www.fhwa.dot.gov/engineering/hydraulics/policymemo/20080910.cfm) it is stated “…FHWA discourages DOTs in certifying highway embankments as levees or allowing any such certification by any entity.  Additionally the FHWA discourages any type of retrofitting efforts as DOTs and FHWA are not in a position to assume such a role for statutory, financial, liability, and engineering.” 

FEMA does NOT specifically call out how to deal with parallel embankments that have not been treated as “accredited” for flood protection.


Non-dam embankments

(perpendicular to flow)

USDOT, Federal Highway Administration has
definitely said that highway embankments are
not designed as flood control structures.

FEMA Guidelines and Specifications Appendix C
allows for attenuation of flood peaks due to
restrictive openings in high embankments and
the use of reservoir routing procedures.

FEMA Hazard Mitigation Handbook describes
mitigation of restrictive crossings
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Presentation Notes
http://www.conservationtech.com/FEMA-WEB/FEMA-subweb-flood/01-06-FLOOD/2-Culverts/2A-Capacity.htm

Because of staff changes and Randolph Langenbach's retirement from FEMA, these handbooks were never published on the FEMA website.  These are the only copies available. 
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‘ lllinois’ Permit Programs

IDNR Division of Water Resource
Management

Administrative Code Parts 3700, 3702,
3704 3706, 3708 have oversight and
permit authority for construction in
floodways, dams, and within floodplains

Good floodplain management in place In
lllinois for new and replacement
structures
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"I|m| Why Is there concern about non-
levee/ non-dam embankments?

Flood insurance and floodplain
management regulations in areas once
thought protected from 1%ACF

New studies required to map flood
hazards

Questions of liability
What is appropriate study methodology
Public safety issues
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Presenter
Presentation Notes
Attribute to Dave Knipe, Indiana DNR

But this is a challenge with mapping & modeling in general, how do you reconcile what might be reasonable from a public safety standpoint (basing future development on unreduced discharges), from what is happening in the real world (the floods typically seen are heavily attenuated)?  Floodplain managers and engineers can see the problem, and even community leaders can be persuaded (if explained in terms of liability), but the homeowners in the subdivision downstream of the railroad that now have to carry flood insurance?  That can be a tough sell, especially if they’ve never seen a problem before.  
One item to consider is that highways are always being redesigned, and DOT’s usually do try to reduce the backwater their bridges are causing by increasing the size, and therefore increasing the discharges downstream.  If you’ve designed everything downstream on the smaller discharges, there could be a very real increase in damage potential.   As the memo from FHWA makes clear, they’re not going to consider this to be their problem. 
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Answers?
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National Dam Safety Program, synopsis of lllinois Rules
http://www.damsafety.org/media/Documents/PDF/IL.pdf

National Committee on Levee Safety
http://www.iwr.usace.army.mil/ncls/index.cfm

The Federal Highways Administration (FHWA)
memorandum dated September 10, 2008

(nttp://www.fhwa.dot.gov/engineering/hydraulics/policym
emo/20080910.cfm)

FEMA Guidelines & Specifications for Flood Hazard
Mapping Partners
http://www.fema.gov/plan/prevent/fhm/gs main.shtm
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