APPENDIX A

FEMA REQUIREMENTS 44 CFR 65.10



The following discussion pertains to FEMA requirenseas per 44 CFR 65.10 and are cited
from FEMA fact sheet entitled “ Requirements for pgang Levees Complying with section
65.10 of the NFIP regulations”, dated November 2008

“GENERAL CRITERIA

For purposes of the NFIP, FEMA will only recognireits flood hazard and risk mapping effort those
levee systems that meet, and continue to meetymami design, operation, and maintenance standards
that are consistent with the level of protectiongdu through the comprehensive floodplain managémen
criteria established by Section 60.3 of the NFIButations. Section 65.10 of the NFIP regulations
describes the types of information FEMA needs togeize, on NFIP maps, that a levee system provides
protection from the flood that has a 1-percent ckasf being equaled or exceeded in any give yeee(b
flood). This information must be supplied to FENO the community or other party seeking recognition
of a levee system at the time a study or restudgmslucted, when a map revision under the provésain
Part 65 of the NFIP regulations is sought based mvee system, and upon request by the Admirdstrat
during the review of previously recognized struetur The FEMA review is for the sole purpose of
establishing appropriate risk zone determinatiamnd\fFIP maps and does not constitute a determimatio

by FEMA as to how a structure or system will pemidn a flood event.

(A) DESIGN CRITERIA

For the purposes of the NFIP, FEMA has establislesde design criteria for freeboard, closures,
embankment protection, embankment and foundatiahilgy, settlement, interior drainage, and other

design criteria. These criteria are summarizedibssctions below.

(B)(1) FREEBOARD

For riverine levees:
* A minimum freeboard of 3 feet above the water-xgfievel of the base flood must be
provided.
» An additional 1 foot above the minimum is requisgithin 100 feet on either side of

structures (e.g., bridges) riverward of the levewloerever the flow is constricted.



» An additional 0.5 foot above the minimum at thettgem end of the levee, tapering to

not less than the minimum at the downstream enldeofevee, is also required.

Exceptions to the minimum riverine freeboard reguients above may be approved if the
following criteria are met:
» Appropriate engineering analyses demonstrating wategprotection with a lesser
freeboard must be submitted.
» The material presented must evaluate the uncertaimtthe estimated base flood
elevation profile and include, but not necessdréyimited to:
0 An assessment of statistical confidence limitshef 1-percent-annual-chance
discharge;
o Changes in stage-discharge relationships; and
0 Sources, potential, and magnitude of debris, sadtinaed ice accumulation.
* It must be also shown that the levee will remainctirally stable during the base flood
when such additional loading considerations areoged. Under no circumstances will

freeboard of less than 2 feet be accepted.

For coastal levees, the freeboard must be estallliahl foot above the height of the 1-percent-
annual-chance wave or the maximum wave runup (wevighis greater) associated with the 1-

percent-annual-chance stillwater surge elevatigheasite.

Exceptions to the minimum coastal freeboard requéres above may be approved if the

following criteria are met:

» Appropriate engineering analyses demonstrating wateqprotection with a lesser
freeboard must be submitted.

» The material presented must evaluate the uncertaimtthe estimated base flood
loading conditions. Particular emphasis must laegd on the effects of wave attack and

overtopping on the stability of the levee.

Under no circumstances will a freeboard of less thdeet above the 1-percent-annual-chance

stillwater surge elevation be accepted.



(B)(2) CLOSURES
The levee closure requirement is that all openingst be provided with closure devices that are
structural parts of the system during operation dedign according to sound engineering

practice.

(B)(3) EMBANKMENT PROTECTION

Engineering analyses must be submitted to demdesdtrat no appreciable erosion of the levee
embankment can be expected during the base fleod,rasult of either currents or waves, and
that anticipated erosion will not result in failuséthe levee embankment or foundation directly

or indirectly through reduction of the seepage p@aith subsequent instability.

The factors to be addressed in such analyses mdhud are not limited to:
» Expected flow velocities (especially in constriceedas);
» Expected wind and wave action;
* Ice loading;
 Impact of debris;
* Slope protection techniques;
« Duration of flooding at various stages and velesiti
» Embankment and foundation materials;
* Levee alignment, bends, and transitions; and

* Levee side slopes.

(B)(4) EMBANKMENT AND FOUNDATION STABILITY

Engineering analyses that evaluate levee embanksteitity must be submitted.

The analyses provided shall evaluate expected geahaing loading conditions associated with
the base flood and shall demonstrate that seepdgeor through the levee foundation and
embankment will not jeopardize embankment or fotindastability.

An alternative analysis demonstrating that the deige designed and constructed for stability
against loading conditions for Case IV as definredJiS. Army Corps of Engineers (USACE)

Engineering Manual 1110-2-1913, Chapter 6, Sedtjonay be used.

The factors that shall be addressed in the anaiyskgle:

* Depth of flooding;

* Duration of flooding;



» Embankment geometry and length of seepage patitiaalclocations;
« Embankment and foundation materials;

* Embankment compaction;

* Penetrations;

* Other design factors affecting seepage (e.g., agaitayers); and

* Other design factors affecting embankment and fatiod stability (e.g., berms).

(B)(5) SETTLEMENT
Engineering analyses must be submitted that a#isegsotential and magnitude of future losses
of freeboard as a result of levee settlement amdodstrate that freeboard will be maintained
within the minimum freeboard standards set fortB ().
This analysis must address:

* Embankment loads,

» Compressibility of embankment soils,

» Compressibility of foundation soils,

* Age of the levee system, and

 Construction compaction methods.
A detailed settlement analysis using procedurel agcthose described in USACE Engineering
Manual EM 1110-1-1904 must be submitted.

(B)(6) INTERIOR DRAINAGE

An analysis must be submitted that identifies tbherse(s) of such flooding; the extent of the
flooded area; and, if the average depth is grehter 1 foot, the water-surface elevation(s) of the
base flood. This analysis must be based on thé poobability of interior and exterior flooding
and the capacity of facilities (such as drainageedi and pumps) for evacuating interior
floodwaters. Interior drainage systems usually udel storage areas, gravity outlets, pumping

stations, or a combination thereof.

For areas of interior drainage that have averagghdegreater than 1 foot, mapping must be

provided depicting the extents of the interior tlow, along with supporting documentation.

(B)(7) OTHER DESIGN CRITERIA
In unique situations, such as those where the lsysteem has relatively high vulnerability,

FEMA may require that other design criteria andlyses be submitted to show that the levees



provide adequate protection. In such situationandcengineering practice will be the standard
on which FEMA will base its determinations. FEMAa@alwill provide the rationale for requiring

this additional information.

(B) OPERATIONS PLANSAND CRITERIA

For a levee system to be recognized, the operatmitaria must be as described below. All closure
devices or mechanical systems for internal drainageether manual or automatic, must be operated in
accordance with an officially adopted operation o@na copy of which must be provided to FEMA by
the operator when levee or drainage system regognis being sought or when the manual for a
previously recognized system is revised in any manfill operations must be under the jurisdictidrao
Federal or State agency, an agency created by &ederState law, or an agency of a community

participating in the NFIP.

(C)(1) CLOSURES

Operation plans for closures must include the Yaihy:
» Documentation of the flood warning system, underjthisdiction of Federal, State, or
community officials, that will be used to triggemergency operation activities and
demonstration that sufficient flood warning timeasts for the completed operation of all
closure structures, including necessary sealinfprédloodwaters reach the base of the
closure;
* A formal plan of operation, including specific aets and assignments of responsibility
by individual name or title; and
» Provisions for periodic operation, at not less tHagear intervals, of the closure

structure(s) for testing and training purposes.

(C)(2) INTERIOR DRAINAGE SYSTEMS

Interior drainage systems associated with leve¢éesys usually include storage areas, gravity
outlets, pumping stations, or a combination therB&MA will recognize these drainage systems
on NFIP maps for flood protection purposes onlthé following minimum criteria are included

in the operation plan:

» Documentation of the flood warning system, underjthisdiction of Federal, State, or

community officials, that will be used to triggemergency operation activities and



demonstration that sufficient flood warning timeistx to permit activation of
mechanized portions of the drainage system;

* A formal plan of operation, including specific aets and assignments of responsibility
by individual name or title;

* Provision for manual backup for the activation ofamatic systems; and

* Provisions for periodic inspection of interior drage systems and periodic operation of
any mechanized portions for testing and trainingopses; no more than 1 year shall

elapse between either the inspections or the dpesat

(C)(3) OTHER OPERATION PLANSAND CRITERIA
FEMA may require other operating plans and critédaensure that adequate protection is
provided in specific situations. In such casesngoemergency management practice will be the

standard upon which FEMA determinations will beduhs

(C) MAINTENANCE PLANSAND CRITERIA
For levee systems to be recognized as providingegtion from the base flood, the following
maintenance criteria must be met:
» Levee systems must be maintained in accordanceanitbificially adopted maintenance plan,
and a copy of this plan must be provided to FEMAthg owner of the levee system when
recognition is being sought or when the plan foreviously recognized system is revised in any
manner.
* All maintenance activities must be under the juasan of a(n):
o Federal or State agency;
0 Agency created by Federal or State law; or
0 Agency of a community participating in the NFIP tthaust assume ultimate
responsibility for maintenance.
* The maintenance plan must document the formal puweethat ensures that the stability,
height, and overall integrity of the levee andagsociated structures and systems are maintained.
» At a minimum, the maintenance plan shall specify:
0 Maintenance activities to be performed,;
o Frequency of their performance; and

o Person by name or title responsible for their genfoce.



(D) CERTIFICATION REQUIREMENTS

Data submitted to support that a given levee systemplies with the structural requirements sethfant
B(1) through B(7) above must be certified by a Regged Professional Engineer. Also, certified aift-b
plans of the levee must be submitted. Certificetiare subject to the definition given in Sectiér26of

the NFIP regulations. In lieu of these structusgjuirements, a Federal agency with responsildity
levee design may certify that the levee has beesqumtely designed and constructed to provide

protection against the base flood.”

PS&S has only provided a certification for Items B3 and B5 which are attached as Appendices.



