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REASONABLE CONTRACT ESTIMATE ' ©* 55 lewer ;1 o 2
veOJECT 11 & ST CANAL DIZAINAGE M PROVEMENTS INVITATION NO.

(oRIwINAL PROPOSAL RAISED 70 HLP STANDARDS)

Nry DESCRIPTION ) %{,’f‘,mm’ | o il g

| 1\ MoB1L1 2ATION f‘DEMOB/uiAT/oN / Jog |Lymp SuM /ﬂa,mg_

2 | CLEARING £ GRUBBING / JoB \Lympd sum 0,020

3 |ExcAvATION (LEVEE DEGRADING) | 92,600 c.. £.00 740,800

L Fiee (Levee RAISING) /S, 000 | CY. 2,00 ’1’0/, 0200

S CANAL DREDGING 402, oo lCY. 20,00 9,444,_&0_

G CoriCRETE __[Rlock MAT /¥S.700|5F <00 226 £on

25 %° /&S 000

2 R/PRAP G000 _|ToN| 26770 ,425;—91479—

& | SELECTIVE DEMOLITION /_ Jo8 | LuraP Sum /5 000

‘/r'nnsfsfs ﬂ/.’ e nn¥X

©26p LE_ (Concrefe Ca'p,pe/ sheet

Ia[/: wa//,‘ /\m—w:%o;l QBRI oK
w20 LE of yncepped sheel
IPI'/c wolll removs. '3/ porfions

__of existhine é:y(e paﬁé/(fi'z_/xa/f
6'420', N Jf‘emokalm‘ porhpns
o/ Drplbev ve / 5L, Y A
' /sezolay,)l' and removal o,/

s ip, Limmber sbructices tn Cana/)

9 | ASPHALTIC _ConicreTE LIKE A Tod 3S 80 s.Y. 4. 50 :Z,ﬁ /10
(2°¢hick x Evwude K6230'/¢Aj)

10 |ASPHALT RROAD (2” thick ssphalt| (430 LA ¢. 5D 9 295
14@" aronviar material - !

.fubgbase,)

1) | FEDESTRIAN _BRIDGE / JoB | LvmP SumM /$$ opo
[/ Consists o/«' 4
Concrete 225 CY.

Ponl Stee/ 3175 LE.
26" % 10" Prestressed Come. Ples 2,330 LE
fHu(_f‘ur‘L/ 7;1“ e /-‘.‘7 MFBM
[2°3 C. T Pipe 305 LE
/] rmalersl 200 O
/2 STRUCTURAL EXCAVATION /15 345 C.Y R.0n /27, . 760
v 7/

/3 STRUCTURAL BACKEILL 10,6727 1cY. /002 /Qg,zza

14 PZ-27 STEEL SHEET Piims | 23% 883 | SF 12,50 L 283 38

/5 PraA~77 STEEL SHEET [PILING 2652 5.F. /n. 00 9?6, .£20

/
PO ; 1967 OF —282-083

ENG 'O%™ 1738 sureRSEDES ENG FORM 1738, | APR 54, WHICH 15 ORSOLETE.
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REASOt.ABLE CONTRACT ESTIMATE 35 liem 5 o o
PROJCT /o 1th ST CANAL  DRAINAGE IMPROVEMENTS ‘ INVITATION NO.
RIGINAL _ PROPoSAL _RAISED 7o HLP STANDARDS )
ITEM ] ESTIMATED UNIT
NO. DESCRIPTION QUANTITY uNIt PRICE EANOUNT
1100 - [, {70 9eo
76 | P7-22 s7ect sHeET  Pieixi6 | 51,900 | S F|  seem . =
e [lo: 3P X 653119
17 | P2-28 STEEL JSHEET PILir)6 523, /16 |5~ P T a0 e,%—’?é?&ff
7
/8 lwp J)4x 102 STEEL PILES /858 ¢.F 3800 /,,; a30
79 | 72"@  _TrEATED TiMRER Prees| 27, %79 | ¢E| /000 278, 720
20 " x/0" CrECSOTED TIMBER Wi/ALES 325) A | /500 - 6/)?/ /24
& ==c 31
2) \prinporceDd CONCRETE wALL 16, 08Y 1CY | e8P0 | ; 22; 200
(SHEET _PILE CAP)
22 | sTRUCTURAL STEEL (1M13¢C) 68,/50 | LB, 2.0¢ /?é 200
2%| 3-puB WATERSTOP 2831 LiF, €oa &2 Y
) 7
23, 9/9 y9o
SUBTOTAL
ConTINGENCIES 13 _Ler % 3;21// /6°
7orAaL ConsTrRUCTION 29 47 o0
7 V4
ENG /0" 1738 surersepes iNG 10RM 1738, 1 APR 54, WHIO! 5 ORSOLETE. /@r oo 1he7 ormaein
J/2-6-83
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REASONABLE CONTRACT ESTIMATE / DEC 33~ seer | of D
WORCT /777 37 Cath- DRAINMAGE THPROVEHENTS By I f I INVITATION NO.
(ORI VA& /2o /% -544)
sescamon T o] o
_/ . . i .
71 Mok liistion ond Perob. / Job Zw;pfum 100,000
Z [ Choring ¢ Grotbing [ ok [ Zomp Som | 40 000
; . .
3 | Excovs f1oa (Leve _ijrao///y') G/o00 |C 7. 740 457 500
~ | Fill 7 Zevee 7?0/'51’4:?) /8,000 | <X 2. 00 30, 000
S| Consl \Dyedﬁ/hj -402,, oo0lcY /0. 00 6/' 020, 0 €0
. / 4 )]
G | Concrete Blck [Tt [ 25,700 | SF 5. 00 %28 500
g g e /4T 000
= P/f-?@/p 4600 (Ton| Jlopb 175606
/ oy / / 2.
T | Selechve Pemo/ihon / (1oL [ Lomp Som 2/5 oo
CCons/ste oL Yemwsl ol Speny / 4
F950 LFE I cancrede capbed bt
pile v/l Yernivel of 'S pomnx
’74}0 e F o/ Uﬁ(ippt{/ shrd
orte o]l 'Yerns Vol of portioas
7] 2x/sting bike pold (Sepha .
15420') M ‘JYemoVe//o[ poyﬂ'vn:
of Ovphoum Ave. (>chho/f vead:
] 793% =v)- 2nd’ Yepnovo/ of
s se . Pamblr strecturts yn sl
£ / Y3 ]
G | Aspholhe Zorrcreh Bihe Poth 55¢0 [ S.7. 750 42.%.[[.0___
C’Z" Fhick X f’wn/c x 6240 /un3 )
9] Ve y] P}
10 | Asphelt Posd (2" 1Ak /939 | 5Z] £ So 9295
SshAs/l * G granuler meferid/ /
=ul. box) v
L / £ 4 ya v
/] | Pedestnon fKyidae / (Jo b | Lerrp Sem /55 000
( Ginsists _of: ~ 4 7
Concrede I 73.5 <. .
<tee/ Reinl. FI5 <4
Jeuie” Pt Conc pily 2 330 £F |
<Hpectuvs! Timber ) 5. MFBM
12"8 <. Pipe 305 LA
) 1t vid) 24 C‘Z)
/2 3’/)/(/c7‘:/ra/ émwaﬁl'en 9dP58 |7 £.00 7«5;870
£ j P B
/3 S Ffruc fFurdl /_)'Qc/c‘/]é'f// 25 3 cY 0,00 154 20
i ya '/ ——
/4 | PZ-21_Sled Shec? ////"’j 33 J¢3 | SFE| /2,50 475};3;
z ot L 7
[S\Prig-2t Sted Shed 72l Jo4 793 |SFE| s0.00 14,699 #30

ENG JO™M 1738 Surersepes ING FORM 1738, | APR 54, WHICH 15 OSSOLETE.

@PO : 1967 OF —262-483
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REASONABLE CONTRACT ESTIMATE ' DZ< %5 |swmr o o 2
MORG [ 774 <7 Carme ~ Dedipac Lrrroere~nts By S EWB INVITATION NO.
(ORIGIrge PrePridc
sescarron G | wn | S
, >0 55790
TG\ HP/Ixlor _Steel Prtes (I5F | &F =7
ST Trtid Toader Pl | 29,377 |<F| /.00 | 278 790
. ] _
7F [70xi0” Creoseied TimbBer Wsls 3,25/ |&F /S 00 é’Aj 768
< yi
JKi ?emﬁmcl Concrete W ll 0,023 \CT) 350,00 2 /08, 050
[ (shee?_pile_cop) A
/ / ’ i .I Pl 1\
So | S Awctursl SFeel [ /715¢) 61,790 | ¢E4 2.00 A25. 400
‘ l /‘ [4 rd
21 [3-Fulb We fc/:f}p 350 |4F g.00 28,222
e /4357 70F
—<u b TS/ W
p / e
Zonfingencses / (5 To it %H WA
Z aji'g/ &;”.rf/m 7201 /4} 5‘?77 ooo

ENG O™ 1738 SUPERSEDES ENG FORM 1738, | APR 54, WIHIOH 15 OBSOLETE.

APR 67

L7

)26~

QPO : 1987 OF —262-483
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REASONABLE CONTRACT ESTIMATE / PEC &3 seer [ of D
mONRCT /77 3 Cptt e DR2AINAGE THPRoVEAENTS By I € WE INVITATION NO.
(OrRIGI A  PIRO ] 544) !
e oscnron e [oe] wm | mew
./ N ; A .
/1 Mok l1istron and Permo?b. / Job| Lurp Sum /00,000
2 (/ten'nj ?‘Jn/‘é./'r:j / Job ZU/.;p Sermn LD, 00l
A .
3 | Excovs hioa (chu )—fj*’c’o//f.l/')') J/’M\? cY 740 4!7, oo
T il Levie iz /5,000 [eX| 700 | 30000
S| Conel byedji rhj o2 000|cy 0.00 % p20, 000
) / , )
G | Concrete Block  [ToF /35,.700 SF. S.00 Z?é’,..fon
=7 P/,P-Pe/p 66009 |Ton| 2p 00 /22,000
ya — / / P
[ | Selechve Perro/ihon / (Job | Comp Sum /5 0on
/(ur;/'.nll o[-‘ )’e/huva/o[ oY / 7
$750 LF | cancrete cophed b
pile oo fls Yernavs/ of 'S porx
a4 80 ¢F of uncdrped shet
o/le wolls Iyermo S o por oas
ol axishhq &ike podd (SephaH:
I5420') P vemaove/ of ooy fens
Orphewm Ave. (Schhs>/7 vedd:
/3% Zy)- ad! Vepmovs! of
) 5c . Pimbtr Strecturts ya (Ju-/_
Vi Vi y) 4
2 | Asphelhe Zoncri Bike PO YA 5540 | SV 4 $n ,?_é /D
(/2"-/516‘. ) 4 f’WIC/C x 620 /on‘;)
1.1 Z L P
10 | Asphelt kosd (27 trck ]930 | s7Z] £ $o 2295
Qshho/l + GV Groanular pneferns/ 7
sub. box) 7
ra / w4 Y yi £,
/] | IZedestnon  Kyidae / (Jo b | Luprp Sem A5S 00p
( Ginsis?s of: 7 7
(och(/'— J 73.5 <.Y. «
Shel! Rewnl. FI75 (b
Jenic” Pl Conc pily 2 335 &F
Stregtu¥s!| Timber ) 5.7 MFBM
124 I Pipe 205 LF
Fll S Foterid) 24 c'z/)
/2 ;)’/yucf:zra/ éxcu/aﬁlzm Irs58 | Y oy 7%3510
L / P :
/3 | Strecturs/ 5éc/<vl*9'// 75c3 | CY 10,00 25630
oL <L fi P
4| P21 S/ed She? /4//’3¢ 53783 [SF| s2.50 473/ 0228
y) ) [ -— 7
[3 |Fr1d-2t Sted Shed £olin 964 793 |SE| 1000 14699 %32

ENG M 1738  Suresseoes ENG FORM 1738, 1 AR 54, WHIOH IS ORSOLETE.

QPO : 1967 OF —262-683
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REASONABLE CONTRACT ESTIMATE ' %€ &3 st > o 2
PROJKCT / 77TH <& Camae ~ Drdwgac ZriProverte~rs By SEWSB INVITATION NO.
(0/2/6”‘/4& P/ZOPs_yL)
sescurmon e o] e | e
[ G |[HP/IxIor__Steel Prds [ F5F [ZF| 3542 6<a30
7 1278 Trested Timber Pl 274297 |LF1 /.00 278, 790
L ]
78 /07 x10” Crioseftd Timpber WSls 3,25/ |&f | [S oo %g 749
< /
T [ Prin fad Zomrite Woll G, 023 |CT| 757,00 |2./08 D50
/(S/»u/ Pi/c C‘;/)) 4 '
23 Sﬁfkc-ﬁo’é/ 57&/ {/7/.rc} 613,79 ¢4 2.00 L25.%00
27 [3-Flb _Wo fe/:ﬁp 3590 [ LF 8.00 28, 722
/]
S OIS/ /377 178
p) [
Zin hhjenn't! — /S Lo,
Tata] Zonitradrn

ENG O 1738 surenseoes NG rORM 1738, 1 APR 34, WHIOH IS OSSOLETE. f Prepp ey m——

/3 6-&3
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REASONABLE CONTRACT ESTIMATE ' D% = %2 sueer / of 2
POXCT 171 2 5T CANAL DRAINAGE |MPROVEMENTS ’ INVITATION NO. ;
(ORIGINAL PROPOSAL RA/st To HLP STANDARDS)
ITEM ESTIMATED . UNIT sn i
NO. DESCRIPTION QUANTITY UNIT PRICE EAMOUNT
[ 1108141 PATION & DEMOBILIZATION / Jog8 |LynP SuM L0, 0ps
2 | CLeARING £ GRUBBING [ JoB lfymp sum £0,000
2 |EXCAVATION (LEVEE DEGRADING) | F2,600 | cv. 8.00 740, Ro0
L Fiee [LEvee RAISING) /S, 000 | CY. 2.00 30, 000 v
N / .
5 CanalL DREDGING 402, 000 1CY. £0.00 2, 020, 005
n CoriCRETE  [Block MAT (¥S,700]S.F 5.00 226 £op ;
7 .
[T
2 R1PRAP L@ol _|ToN| 29,00 /?:)/ 200 i
& | séLecTivE DEMOLITION /- S8 | LuvrP Sum 315 000 f
ﬂ?nnsfsfs ot remoy RLOLX. {
250 LE__(Concrefe Calprpp/ sheet : ) Pl
l>1/J wa// LEPARY ° DX Lol

7920 AF o wn DpeJ sheel
p,/¢ wal/l /‘emvva; of portions

"ot é)(/,st‘)zyq bike Daﬁ_/l/(fiz_éa/f
S¥20° ) /‘emgke/ o porbons
of Orptevry Ave /aS/DAa/If road

' /930/6‘\/) ond removsl a7l

VLY £im L»’ shectires 1tn Con a/)

9 | ASPHALTIC ConicreTE Bike FAaTH S$580 S. VY. 4. 50 ,,zg /20
(2 /A;c/( F e x 0280 /anj)

/0 A.SPHALT RoAD (2" ¢hick sspholt] /430 Y £.5p 9 9295
£6" qr&nu/gr malerial : i
subY base )
/) | BEDESTRIAN  BRIDGE / Jos [pvmp _surs /$$ opo
/

[ Consists of.

Concrete 22,5 CY.
Roinll Stec/ 3175 LB.
Le" 316" Zrestressed Cone. Bles 2,330 LE

Structire ! rmbi" LSS MPBH f

/2°3 CZ Phpe 305 LE :

£/ rasterss! 26 OV B

/2 STRUCTURAL EXCAVATION /5 345 C.Y R.0on /22.740 |
p Y i

/3 | STRUCTURAL BACK EILL 12,627 lcY, [0.02 /0@120___ ;
14 P2-27 STEEL SHEET Piiinséo | 223 883 | S.F f2,50 M 2
1S | Pr1A-22 STEEL SwEET Priiwe 9652 |35F /0. 08 96/,140_._

ENG 2%, 1738  surersedes £nG PORM 1738, | APR 54, WHIOH 1S ORSOLETE. o ———
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REASONABLE CONTRACT ESTIMATE ‘' - B3  lswmr 5 of 2

PROJCT ;74 ST, cAnNAL DRAINAGE IMPROVEMEIITS ‘ INVITATION NO.
AORIGINAL  PROPosal RAISED 7o HLP STANDARD S )

cscumon - | Soaw fowr| BN AT

| /6 P7-22 STEEL SHEET PiILtir 6 /51,900 | SF /n,on\ 45'/&000 ‘_
(7 | P7-38 STEEL SHEET PieinG 523 116 |5~ 26 .00 &/A?éZ&E ‘ f;.'
/8 |up )4x 102 STEEL PILES (858 L.F. 35.00 A{am »f"_
9 | /2"8 TreATED TiMBER Prees| 27, %79 L 5| /0.00 278, 790

Q0 Yo" x/0" CRECSQTED TIMBER brotesS) 325/ er | /500 7.0/ 1

2 \peineorceDd CoNCRETE wALL 16, 089 oy | 25, pp 5'.2,2; Jon
(SHEET PILE CAP) 7

22 | sTRUCTURAL STEEL (M13c) 6g,/50 | LB, 2.0¢ [36/,?0?)

2%| 3-BuLB \ATERSTOP 2321 | 4] €42 C3 9K T

JUBTOT7AL és 22%3é£

_ConTINGENCIES IS L7

7oTaL ConsTrRUCTION

ENG /3%, 1738  surersenes EnG rORM 1738, 1 APR 54, WHIO! I OSBSOLETE. ﬁr' s 1907 OF —201-083

/2-6-83
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17TH ST. CANAL - PROJECT COSTS

SRS SSEsSsSnssESesEassS=ss

LAKE TO RAILROAD (ALTERNATIVE 2) :

Sheet Pile
Degrading

Fill

Matting

Coal Tar Epoxy
Sand Blasting
Concrete
Reinforcing

Contingencies -~ 13%

Contributions#»

$5, 523, 500 <3, 988, 200

ORLEANS LEVEE

OLB USCE
$5,844,400 2 | -~-----
92,3606 @ ------
9,900 9 @ ~e-e--
520,500 @2 --=---
261,70¢@6 @ ------
65,4506 2 @ --==-=-
------ $3, 080, 000
------ 388, 200
1,019,150 520, 200

(2, 289, 900)

- - - e mw ww e Tm m W mr e e e o e e e
2 F E F E R A & BB Rk

(2,213, 650)

$5, 402,950 $3, 804, 200

JEFFERSON LEVEE

JLB USCE
$5,680,350 - @ ---=--
104,800 =~ ------
527,75@ 2 ===--=--
248,150 2 —-----
62,050 @ =m==--
------ $2, 940, 200
------ 368, 200
993, 500 496, 200

# S&WB contribution for providing flood protection up to the authorized

level.

RAILRODAD TO PUMP STATION NO. 6 :

Flocodwalls

Contingencies - 15%

ORLEANS LEVEE
OLB SwB
$20, 000 $49, 350
3, 200 7, 450
$23, 200

PG 1

JEFFERSON LEVEE
JLB SWB

S, 200



17TH ST. CANAL..- PROJECT COSTS

BRIDGE WORK
BRIDGE/ALTERNATIVE OLB JLB LaDOTD
Hammond Hwy - Sealing = ======-= = ======-- $241, 920
Veterans Hwy - Sealing $1, 304, 900 $1,304,900 9  -------
Railroad - Floodgates 120, 200 120,000  -------
TOTAL - 1, 424,900 1, 424,900 9241,900'”

# The I-10/610 bridges are to be replaced by LaDOTD for structural and
hydraulic reasons and thus are not included in the project costs.
The cost for sealing Veterans Hwy is a revised cost estimate based on
a revised sealing scheme as discussed in the cover letter.
The cost for floodgates at the railroad is based on the actual con-
tract price for work in progress to provide such protection.

. o — - - . " o - s - S S MR Y Mn e MR MR M M S M M M A S M Em N A e E E N E I T TR S ESSESSSSSSSSR=S=I=S=S==
T 2 T P S X T E 52 k% 2ttt ittt i it i i B i R R e i

ITEM USCE SWB
Sliding Gates 82,700,000 @ ------
Butterfly Valves 375,000 @@ ------
Electrical Service 90,000 @ @ ------
Work Platform ‘ 100,200 2 ~——----
Floodwalls 147, 25@ $67, 400

Contingencies - 135% . 511, 850 10, 150
TOTAL _ _ £3, 923, 909 $77, 550

PG 2



17TH ST. CANAL - PROJECT COSTS
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ST F E EE E E K1 213 ittt i it i B B B B R R R R R R R R R

OLB JLB USCE OTHERS
Levee Work: Lake to RR 85, 523, 500 S5, 402, 950 $7,792,400 $ @ --==-=--
LLevee Work: RR to PS & 23,800 9 --=-=-=== s e===--- $96, 350
Bridge Work 1, 424, 900 1,424, 900 C mmm———— 241, 900
Pump Station No. 6 Work  --=-=--- = ---=--- 3, 923, 900 77, 350 .
TOTAL : N $6, 971, 400 56,827,85¢ $11,716, 300 $415, 800

TOTAL PROJECT COQ8T .= $23, 931, 350
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the requester for resolution. Upon adequate design and operation and
receipt of a revision request, the maintenance systems are in place to
Administrator shall mail an provide reasonable assurance that
acknowledgment of receipt of such protection from the base flood exists

request to the CEO. Within 90 days of must be provided. The following

receiving the request with all necessary  requirements must be met:

information, the Administrator shall (1) Freeboard. (i) Riverine levees must

notify the CEO of one or more of the provide a minimum freeboard ol thre

following: . feet above the water-suriace level of ﬁle
(a) The effective map(s) shall not be Base flood. An additional one foot

modified; i above the minimum is required within

(b) The base flood elevations on the 100 feet in either side of structures (such
effective FIRM shall be modified and as bridges) riverward of the levee or
new base flood elevations shall be wherever the flow is constricted. An
establis'hed under the provisions of Part  additional one-half foot above the
67 of this subchapter; minimum at the upstream end of the

(c) The changes requested are levee, tapering to not less than the
approved and the map(s) amended by minimum at the downstream end of the
Letter of Map Revision (LOMR); levee, is also required.

(d) The changes requested are (ii) Occasionally, exceptions to the
approved and a revised map(s) will be  minimum riverine freeboard requirement
printed and distributed; described in (b){1)(i) above may be

(e) The changes requested are not of
such a significant nature as to warrant a
reissuance or revision of the flood
insurance study or maps and will be

deferred until such time as a significant  gych an exception. The material
change occurs; !

() An additional 80 days is required presented must evaluate the uncertainty

o - in the estimated base flood elevation
:;:f:‘:ﬂ{:;;tzsfgennﬁc or technical profile and include, but not necessarily

L . be limited to an assessment of statistical
m(:gottdg:g;‘:ils?;:;ea; ::guued to cgnfidence limits of'the 100-year
discharge; changes in stage-discharge
§65.10 Mapping of areas protected by relationships: and the sources, potential,
fevee sysiems. and magnitude of debris, sediment, and
(a) General. For purposes of the NFIP, ice accumulation. It must be also shown

approved. Appropriate engineering
analyses demonstrating adequate
protection with a lesser freeboard must
be submitted to support a request for

FEMA will only recognize in its flood that the levee will remain structurally
hazard and risk mapping effort those stable during the base flood when such
levee systems that meet, and continue to additional loading considerations are
meet, minimum design, operation, and imposed. Under no circumstances will
maintenance standards that are freeboard of less than two feet be
consistent with the level of protection accepted. _
sought through the comprehensive flood {iii) For coastal lgveesf the freeboagg
plain management criteria established must be established at one foot a .
by § 60.3 of this subchapter. “the height of the one percent wave or

Accordingly, this section describes the the maximum wave whichever is
types of information FEMA needs to W ith the 100-year
water surge elevation at the site.

recognize, on NFIP maps, that a levee

system provides protection from the ~—{iv]Occasionally, exceptions o the
base flood. This information must be minimum coastal levee freeboard

supplied to FEMA by the community or  requirement described in (b)(1)(iii) may
other party seeking recognition of sucha be approved. Appropriate engineering

levee system at the time a flood risk analyses demonstrating adequate
study or restudy is conducted, when a protection with a lesser freeboard must
map revigion under the provisions of be submitted to support a request for
Part 65 of this subchapter is sought such an exception. The material
based on a levee system, and upon presented must evaluate the uncertainty
request by the Administrator during the in the estimated base flood loading
review of previously recognized conditions. Particular emphasis must be
structures. The FEMA review will be for placed on the effects of wave attack and
the sole purpose of establishing overtopping on the stability of the levee.
appropriate risk zone determinations for Under no circumstances, however, will a
NFIP maps and shall not constitute a freeboard of less than two_feet above_
determination by FE‘:dmA as r;o how a the T00-year stillwater surge glevation
structure or system will perform in a e accepted.
flood event. (2) Closures. All openings must be

(b) Design criteria. For levees to be provided with closure devices that are
recognized by FEMA, evidence that structural parts of the system during

operation and design according to sound
engineering practice.
(3) Embankment protection.
Engineering analyses must be submitted
that demonstrate that no appreciable
erosion of the levee embankment can be
expected during the base flood, as a
result of either currents or waves, and
that anticipated erosion will not result
in failure of the levee embankment or
foundation directly or indirectly through
reduction of the seepage path and
subsequent instability. The factors to be
addressed in such analyses include, but
are not limited to: Expected flow
velocities (especially in constricted
areas); expected wind and wave action;
ice loading; impact of debris; slope
protection techniques; duration of
flooding at various stages and velocities;
embankment and foundation materials;
levee alignment, bends, and transitions:
and levee side slopes.
(4) Embankment and foundation
stability. Engineering analyses that
evaluate levee embankment stability
must be submitted. The analyses
provided shall evaluate expected
seepage during loading conditions
associated with the base flood and shall
demonstrate that seepage into or
through the levee foundation and
embankment will not jeopardize
embankment or foundation stability. An
alternative analysis demonstrating that
the levee is designed and constructed i
for stability against loading conditions \
for Case IV as defined in the U.S. Army
Corps of Engineers (COE) manual, i
“Design and Construction of Levees”
(EM 1110-2-1813, Chapter 8, Section II), \
may be used. The factors that shall be +
addressed in the analyses include: !
Depth of flooding, duration of flooding, {
embankment geometry and length of g
seepage path at critical locations,
embankment and foundation materials, '
embankment compaction, penetrations, !
other design factors affecting seepage ]
(such as drainage layers), and other :
design factors affecting embankment
and foundation stability (such as i
berms). —_——
(5) Settlement. Engineering analyses
must be submitted that assess the
potential and magnitude of future losses
of freeboard as a result of levee
settlement and demonstrate that
freeboard will be maintained within the
minimum standards set forth in
paragraph (b)(1) of this section. This
analysis must address embankment
loads, compressibility of embankment
soils, compressibility of foundation
soils, age of the levee system. and
construction compaction methods. In
addition, detailed settlement analysis
using procedures such as those

- — ——M
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