U. S. ARMY CORPS OF ENGINEERS LOUISVILLE DISTRICT

District

AGENDA

Sheraton Louisville Riverside Hotel,
Jeffersonville, IN

9-10 February 2016

2016 LEVEE SAFETY MEETING

SHARED RISKS, SHARED SOLUTIONS”

US Army Corps
of Engineers
Louisville District

Tuesday 9 February 2016

9:00 to 9:15

Opening Remarks - Day 1

Colonel Christopher Beck, P.E., Commander, Louisville District

9:151t0 10:15

Overview of the Levee Safety Program

Eric Halpin, P.E., HQ Assistant to Dam and Levee Safety

10:30 to 11:00

Presentation by Risk Cadre - Levee Risk Assessments

Greg Werncke, P.E., Senior Technical Advisor, Risk
Management Center (RMC)

11:00 to 11:45

Understanding the Preservation of Large Diameter Gravity Pipes with
Structural Epoxy - Spray-In-Place-Pipe Liner (SIPP)

Danny Warren, Warren Environmental Inc., A&W Maintenance
Inc.

11:45t0 12:15

Interim Policy on Inspection

Matthew Whelan, P.E. - Levee Safety Area Representative
(LSAR) Upper Wabash

Ross Wright, P.E. Levee Safety Area Representative (LSAR)

1:15to 1:45 |Abandoning/Sealing/Removing Obsolete Project Components Lower Ohio and Green Rivers

1:45to 2:15 |Controlling Water with Water - Dam-It Dams Brian Francis, Dam-It Dams Product Specialist

2:15to0 2:45 |Public Alerts and Warnings: What really matters? \(/|\_/||I!(|:_)ehman, SEIEUIG L e S U S i

. . . . . . Trygve Hoff, American Concrete Pipe Association (ACPA)

3:00 to 3:30 |Installation and Inspection of Reinforced Concrete Pipes (RCP) Region Engineer that serves KY, OH, & IN
Levee Safety Areas (LSA) - Levee sponsors will provide short discussions  |Levee Safety Area Representatives (LSARS) -

3:30to 4:30 |on lessons learned on their projects. For example - issues with gate Alvey, Inspector; Bryan, PE; Lasoski, PE; Wright, PE; Whelan,
replacements; rebuild of pumps, mowing techniques, etc. PE.

73010 8:00 |Presentation: Silver Jackets Overview Brandon Brummett, P.E., PMP - Louisville District Outreach

Coordinator

"Life Safety is Paramount"

v 4.0
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U. S. ARMY CORPS OF ENGINEERS LOUISVILLE DISTRICT

Jeffersonville, IN
9-10 February 2016

AGENDA
Wednesday 10 February

2016 LEVEE SAFETY MEETING

SHARED RISKS, SHARED SOLUTIONS”

Sheraton Louisville Riverside Hotel,

US Army Corps
of Engineers
Louisville District

2016

John Bock, P.E., Chief, Engineering Division and Levee Safety

8:30 to 8:45 |Opening Remarks - Day 2 Officer (LSO)

8:45t0 9:15 |Painting and Repainting Waterfront Steel Structures Mark Jelinek, Sherwin Williams

9:15 t0 9:45 |Programs and Project Management Studies Amy Babey, PMP, Chief of Plan Formulation Section

9:45 t0 10:15 Discuss Silver Jackets Study for Metro Louisville Emergency Preparedness Nathan Bryan, P.E., Levee Safety, Geotechnical Engineer

Plan (EPP)

10:30 to 11:00

Cannelton Relief Well Project

Rick Hockett, PG, Risk Cadre, Geologist

11:00 to 11:30

Overtopping Leading to Levee Breaches

Terry Sullivan, P.E., Geotechnical/Geology Branch Chief,
Eastern Division, Risk Management Center, Institute of Water
Resources

11:30 to 12:30

USACE Assistance During Emergency Operations

Don Walker, Emergency Operations Manager, Emergency
Operations Center (EOC) Louisville District

1:30 to 2:00 |Western Excelsior - Current Work on New Orleans Levee Systems Lee Pierce, Western Excelsior
2:00to 2:30 |Mechanical Solutions to Pump Station & Levee Components ULz quenson: 22, I IR SIS (M)
Mechanical Engineer LRL
H&H Presentation on Revised Wabash River Discharges and Potential
2:30t0 3:00 |Impacts to Levee Sponsors Maintaining Levees Along the Wabash River; & [Richard Pruitt, P.E., Chief of Hydrology & Hydraulics Section

Potential Update Study to Ohio River Discharges - Study.

"Life Safety is Paramount”

v4.0
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Wiy  Painting and Repainting
Waterfront Steel Structures

21 January 2016 Protective & Marine Coatings




Learning Objectives

* Explain why we paint waterfront steel
structures

e Describe the value of the various surface
preparation methods

o |dentify typical waterfront coatings based on
— UFGS 09 97 02 Painting Hydraulic Structures

— UFGS 09 97 13.26 Coating of Steel Waterfront
Structures (April 2006)*



Waterfront Protective Coatings

Solution Vinyl (impact immersion only)

Coal Tar Polyamide Epoxy (C-200a)

Flake-filled Amine Cured Epoxy

Surface To

Surface To

erant Polyamide Epoxy

erant Amine Cured Epoxy

Moisture Cured Urethane (MCU)

Aliphatic Polyurethane Topcoats












Corrosion Prevention

Corrosion is the
electro-chemical
process requiring
an anode,
cathode, a
metallic pathway,
and an
electrolyte (e.qg.
water

Steel wants to go back to iron ore!




How Coatings Protect Surfaces

 Inhibitive

— NOT In Immersion
o Sacrificial

— Zinc-rich
e Barrier

— Immersion
— Add flakes for
better barrier




-
Add Flake Fill

EHT= 15.0 KV WD= b
{ (1) 1T — —

align in
parallel
fashion.

Crystals of
MIO are
fractured
Into thin

flakes.




SHERWIN
WILLIAMS.

Preparation

e Clean and Profile

 Paints Adhere to the Surface by
Mechanical and / or Chemical Bond

 \Whatever interferes with mechanical or
chemical bond will, in turn, interfere with
adhesion.



Standards

SSPC-SP 1 Solvent Cleaning
SSPC-SP 2 Hand Tool Cleaning
SSPC-SP 3 Power Tool Cleaning

SSPC-SP5/NACE 1 White Metal Blast Cleaning
SSPC-SP 6 / NACE 3 Commercial Blast Cleaning
SSPC-SP 7/ NACE 4 Brush-Off Blast Cleaning

SSPC-SP 8 Pickling

SSPC-SP 10/ NACE 2 Near-White Blast Cleaning

SSPC-SP 11 Power Tool Cleaning to Bare Metal
SSPC-SP 14 / NACE 8 Industrial Blast Cleaning

SSPC-SP 15 Commercial Power Tool Cleaning
SSPC-SP 16 Brush-Off Blast Cleaning of Coated and

Uncoated Galvanized Steel,

Stainless Steels, and Non-Ferrous Metals
SSPC-SP WJ-1/NACE WJ-1 Clean To Bare Substrate
SSPC-SP WJ-2/NACE WJ-2 Very Thorough Cleaning
SSPC-SP WJ-3/NACE WJ-3 Thorough Cleaning
SSPC-SP WJ-4/NACE WJ-4 Light Cleaning



Lp'i’ﬁ:l
e

2 First: SSPC-SP1 Solvent Cleaning

WILLIAMS.

“Solvent Cleaning is a method for removing all
visible oil, grease, soil, drawing and cutting
compounds, and other soluble contaminants

from steel surfaces.”
“Solvent” can also be steam, water etc.

This is the first step by definition in every surface
preparation standard !!!



s,fw Best: SSPC-SP10 Near-White Blast

WiLLIAMS.
“A Near-White Blast cleaned surface, when viewed without

magnification, shall be free of all visible oil, grease, dust, dirt,
mill scale, rust, coating, oxides, corrosion products, and other
foreign matter, except for staining as noted below...

“... random staining shall be limited to no more than 5% of each
unit area of surface (9 in?), and may consist of light shadows,
slight streaks, or minor discolorations caused by stains of rust,
stains of mill scale, or stains of previously applied coatings ...”




Lp'i’ﬁ:l
e

SHERWIN
WiLLIAMS.

“*Hand and Power Tool Cleaning removes all loose mill scale, loose
rust, loose paint, and other loose detrimental foreign matter. It is not
intended that adherent mill scale, rust, and paint be removed by this
process. Mill scale, rust, and paint are considered adherent if they
cannot be removed by lifting with a dull putty knife.”
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7 Better: Power Tool SSPC-SP11/ 15

“ A bare metal power-tool cleaned steel surface, when viewed
without magnification, shall be free of all visible oil, grease, dirt,
dust, rust, coating, oxides, mill scale, corrosion products, and other
foreign matter. Slight residues of rust and coating are permitted to
remain in the lower portions of pits if the original surface is pitted “

“Random staining shall be limited to no more than 33 percent of
each unit area of surface (SP 15)”
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e Epoxy in Immersion
 Epoxy Resins Which Cross-Link with
Polyamides, Amines, or Other Hardeners.
 They Cure by Polymerization —
The chemical
joining of polymer
chains




SHERWIN
WILLIAMS.

B | SHERWIN-WILLIAM - . B | SHERWIN-WILLIAM - = | SHERWIN-WILLIAN
- % Covering - % Covering % Covering
£ | A World Of : £ | A World Of : £ | A World Of
A | Environmant: ’ A | Environmant: ’ A | Environmant:

Epoxy Resin ] | 4 Product
Part A i Part C

S ik
ﬁ_‘vl':‘" =
!

Two Component Epoxies
eUsually an Induction Time Req’d (sweat —in time) * Limited Pot Life
*Chalk and Fade on Exterior Exposure (UV) * Solvent Odor
*Recoat Window Restrictions May Apply




Solvent Based Epoxies

Excellent Alkali, Solvent, and Water

Resistance
e Good Abrasion Resistance
 Good Acid Resistance
e Good Exterior Durability but ...

e High
 Low

~1lm Builds Possible in One Coat
‘'emperature Application Available

 Dry Heat Resistance to 250° F



C-200a

Bl Protective HI-MIL SHER-TAR® EPOXY
&
1 Coal Tar E
Oal lal EPOXY  [## coatings SO I
_ Bevised 10/10 ProoucT INFORMATION 571
Proouct Descremion Recommenoen Uses

HIMIL SHER-TAR EPOXY is a high build, polyamide cured, ep-
axy coal tar coating, which can be applied at high film thickness
in one coat.

= Chemical resistant
= Comosion and abrasion resistant

For use over prepared substrates such as steel and concrete in

n:tlsmal Environments.
Penstocks = Liner for clarifiers

- Dam gates = Marine applications

= Offshore drilling rigs = Heavy duty structural coating

- Mon-potable water tank and pipe coating

= High build in a single coat

= Acceptable for use with cathodic protection systems

Proouct CHaracTERISTICS PeErFormance CHARACTERISTICS
Finish: Semi-Gloss Substrate*- Steal
Surface Preparation®: 55PC-SP8MNACE 3
Color: Black
o = System Tested®:
Wolume Solids: B88% £ 29%. mixed 1 ot Hi-Mil Sher-Tar @ 20.0 mils (500 microns) dit'ct
"Lnbesk athenwise noted bedow
Weight Solids: 7% £ 2%, mixed
Test Name Test Method Results
VOC [calculated): Unreducad: =340 g/L; 2 & Ibigal K ASTM D4060. CS17
mi Reduced 25%: <430 glL: 3.50 higal | [Abrasion :
Resistance :l;?:alalmn cycles. 1 | 101 mg boss
Mix Ratio: 2 ents, premeasured 3:1
o et % pallons mixed 3':::;5:::3« ASTM DAE41 B00 pi
1 .
Becommended Spreading Rate per coat; Resistance ASTM D2784 Z80 in. los.
Minim um Maximum [h'y_Heat .
Wet mils {microns) 240 (800) 350 (ET5) “e"s'a“t"':st ASTM D2483 380F (177°C)
Diry mils (microns) 16.0 (400) 240 (goo) | | |lguench test only) .
~Coverage sq ftigal (m3L) 45 {1.1) 68 (1.7) || Fexibility ASTM D522, 180 Passes
Theoretical rage sq fMigal bend. 1" mandrel
(miL) @ | il 33 micns gt 1088 {26.8) Moisture Conden- | ASTM D2585, 100°F
NOTE: Brish or ol appilcation may requie mutypie coats 1o || |sation Resistance | (38°C). 1000 hours | Mo S
SchiEve maximim rmity of appearance. | | [pencil Hardness | ASTM D3383 aH
Salt Fog ASTM B117, 1000
. Excallent
@SUFN0C  @TTFRSC @ werasec | | |[Resistance hours
50% RH Sea Water Mo blistering,
To touch: 10 hours 8-10 hours 2 hours Immersion ASTM D870 2 years cracking, or
To handle: 48 hours 48 hours 8 hours rusting
To recoat: Water Vapar ASTM D1853 0.021 perm-;
minimum: 24 hours 16 hours 8 hours Permeability -
maximum: 72 hours 48 hours 16 hours Wet Heat » y . -
I r - r L W V To cure: T 7 days T days Resistance m ‘on 120°F #4a°C)
i maximwm recoat fme is exceeded, abrade swiace before recoating |

Drying tme Is temperaiure, Aumicky, and 1im Mickness dependent.

Pot Life: & hours 4 hours 1 hour
‘ O aI I ar E p O Xy Sweat-in-Time: 1 hour 30 minutes 15 minutes
Shelf Life: 12 manths, unopened
Slmem:lm at40°F [4.5°C) to
100°F (28°C)
Flash Point 110°F (43°C) PMCC, mixed

Reducer/Clean Up: Reducer 54 RTKH4

* Requires 2 coats

Provides performance comparable to products formulated to federal
specifications: DOD-P-232384A (S5H) Class 2. (Replaces MIL-P-
Z3238) Type 1, Class 2, SSPC-Paint 16.

e <100 g/L

continued on back




Glass Flake Reinforced
Amine Epoxy

e Upgrade to coal tar epoxy

e Corrosion, impact, and
abrasmn resistant

e Upto 20 milsdryin a
single coat

e Enhanced performance
and edge protection




Protective
&
Marine
Coatings

SHERWIN

SHERWIN
WAL Lranss.

WILLIAMS.

—Bayised 311

SHER-GLASS FF

ParT A B62-525
Part B B62V525
Part B B62V526

ProbucT INFORMATION

GLASS FLAKE REINFORCED EPOXY

SERIES

Stamparn HARDEMER
Low Teme HarDEMER

427

Propuct Descrirmion

ProbucT CHARACTERISTICS (CownT'D)

SHER-GLASS FFlsay.arssﬂahe mnfmaed coati
formulated fior immersion service or cnm 4]
tion is desired, in a wide range halsh

- ﬁuseuf yasslal:eallmlsfnrmnslslent mixing

Re—cmedﬁ enhances performance and edge protection

Exc=llent i |mrner5||:r| SEMVIcE
Gl:m:rsmn

resistant
ﬁ] ication for tanks and structural steel
Uplnzﬂﬂmﬂs microns) dry in a single coat

Shelf Life:

Flash Point:

ReduceriClean Up:

Part A: 24munﬂ|s

Part B:

38 months
Store indoors at 40°F (4.5°C)
to 100°F (38°C).
BO*F {27°C). PMCC, mixed
Hylene RIKA, or RTK100

ProouctT CHARACTERISTICS

Recommenoen Uses

Semi-Gioss

Red Oxoe, Black, Haze Gray
TE% & 2% mixed, [cakulabed)
B7% + 2% mixed, (calculated)
411 {2 componants)

P et

WMaximum
26.0 (825)
20,0 (500)
152 (3.7)

ST
10.0 (250}
8.0 (200)
B1 {1.5)
1216 (20.8)

%%W L g g

Uning Schedule ig 150 muls wet (375 microns):

Wet mils (microns)
Dry mils (micromns)
Cwmane sq mnal {sz

[II1 I r|'|IIJ'2 mlm dft

With BE2VE2S @ S5FH3C & TTFRSC @ 120°FM3°C
E ]

For use over prepared steel or concrete in the following

environments:

- Acceptable for use

Petro-chemical and power plants
Immersion in fresh or salt water

gmdﬂ'}emuﬂ resistance to splash, spillage,
- Amepﬂ]leﬁ]’tﬁe:;’aasnfhwms

cathodic protection systems.

Perrormance CHARACTERISTICS

Subsirate®: Steel

Surface Preparation®: S5PC-5P10MACE 2

System Tested®:

amwummﬁmuwm

*Do not uss Sher-Glass Low Hardensr abowe B0°F (Z7"C

To touch: T hours 4 hours B0 minutes.
$: handl:: @ hours. 4.5 hours B0 minutes. Test Hama Teet Mathod Results
minimum: 43 hours 18 hours 4 hours Adheslon "Iﬂ'l;ﬂ-:r Dasat.patl | 4yng psl
maximum: G0 days 60 days 45 days 10 par ASTHL
To cure: 14 days T days 3 days (COMmoekon ASTM DSBS Bk
Heat Cure: B hours @ ambient, then 18 hours (@ 140°F (60°C)| | [Wesathering Mdﬂ:ﬂmﬁs mm:u per ASTM
rmmmmmmuewmn, mmm Rogletance D410 for Rusting
Drying time Is temperaiure, humidly, and Aim Mickness Dirsctl i
Pot Life: 4 hours 2 hours 30 mlnules mm““ ASTM D2794 32 . Ibs.
Sweat-in-time: 30 minutes 15 minutes nong
ASTM D2485, -
: Dry Heat Reslstance | Method A, Water ek
WiTh BE2Va2e @ 20°FMSTC gg;;:g:‘c CQuench Test ! )
To touch: 24 hours 2 hours Flexmiltty ASTM DE22 :;‘m“ m'gam"“]mm
To handle: 48 hours 2.5 hours. 10 oot ASTH
To recoat: Modstura ASTM 04585, 100°F mm&mg:
mimimum: 48 hours 8 hours Condansation (35°C)L 4200 hows | Rating 10 per ASTM
maximum: 30 days 14 days Reslatance D410 for Rusting
To cure: 10 days 5 days Pancil Hardnass. 'ASTM D3363 3H
Heat Cure: ﬂhulsga'lterl.ha'l‘lshnrs@HD‘F{ﬂﬂ'G: Fating 10 par ASTM
#mmr;;mne?atmk exceeded, abﬁﬂ;m sait Fog ASTM BI11T, D7 14 Tor Blsienng;
Diying mperature, . 4200 hours FRating 10 per ASTM
Pot Life: 2 hours 30 minutes umumrn?:nng
Sweat-in-Tima: 10 minutes none

Epoxy coafings may darken or yellow following application and curing.

wawer sherwin-willams. com/protective:

continued on back




SHERWIN

WILLIAMS.

Also:
* Macropoxy 646 PW

Protective
&
Marine

MACROPOXY® 646
FAST CURE EPOXY

SHERWFN Coatings Part A B58-600 Senes
WiLLtams. ParT B B5BVEDD HaRDENER
_ Revised 511 Proouct INFORNATION 453
thmﬂssmw Proouct CHARACTERISTICS (ConT'D)
MACROPOXY —
MACRORC 646 FAST CURE EPOXY isa sdm.WIm Shel Life- 36 mor
inindummwmnmpanhgmm} Store indoors at 40°F (4.5°C)
tion ications. The high sni:srénﬁenl s m&dﬂ.ﬂe to 100°F (38°C).
g';"m sham edges, comers, and welds. can || Flash Point: B1°F {33°C), TCC, mixed
applied directly to marginally prépared stee! surfaces. Reducer/Clean Up: . R7KIG
= LowVOC = Chemical resistant In Califom Rrk111 or Ox
= Low odor = Abrasion resistant
- 0”'5'5“‘" Whﬂ‘ properties PERFORMANCE
. Ciaee A r=qurements or Sip Cosficirt, 030 @ 6 mis / CHARACTERISTICS
15ﬂmu'ulsdfl Il White only) - Eieal
Surtace Preparation®: SSPC-SP10MACE 2
ProouctT CHARACTERISTICS
Fini=h: sEm.-GIuss Syatam Testacr:
- - | 1 £t Macropoxy 546 Fast Cure (3 5.0 mils {150 microns) dit
Color: Ml Whibe. Hlﬁ‘mﬁg@e “LNiBes chenwise Mobed Delow
aval
Volume Solids: 2% + 2% misced. Mill White Tost Name Tost Mathod Results
Weight Solids: 85% + 2%, mixed, Mill White amracion Resktanes | Sy o e | B4 s
VIOC ([EPA Method 24):  Unreduced: 2108
a3 24y Urmiet.. S3EIRRE I E T P
Mix Ratio: 1:1 by wolume [Adhesion ASTM D541 1,037 psl
Becol s -3 B Rating 10 per ASTM DT 14§
ot uﬁm“m"!" 38 B0, | e bistering Rating 3 per
vm mils (mums 7.0 {(175) 135 (338 ASTM D610 per nustng
g lIIISl:mIIH’mS 3.0F (125 10.0¢ (250 Fluoiear ASTM D4ZZEIANE] N 55% Waker Wash; 35%
sq ftigal (m I’ 116 (2.8) 232 (57) 512 Orverall
;m’n_ileg 1 rn||12rﬂﬁ &% 152 (28.2) oy vt ;.:F.[:ZIT‘.]
%% LR e R || e Eo——m Py
ASTHM D522, 180" bene,
“m'ffim il AR T B T e e n | | — Ao Fasmes
i W Fosi NFEA 253 5754 biulb
@ IFFN.T'C Q;;-';Fﬁ": L AL | | r——— ASTM D452, 000 Mo bilsiering, cracking, ar|
To touch: 4-5 hours 2 hours 1.5 hours I year frezh and 3k Pamars, nonming,
P} handlz: 48 hours 8 hours 4.5 hours waber birsterrg. or ioss of ad-esiar
O recoal ASTM DE0E2 FANSI Pass at 21 mils {525
minimum: 43 hours 3 hours 4.5 hours Radiafion Tolerance 512 microns)
A imum: 1 year 1 year 1 year [Penoll Hardnecs: ASTM DE353 H
To cure: P Rating 10 per ASTM D510}
Service: 10 days T days 4 days aft Fog Recictanos’ hours ' ‘o rusting: Fabing 3 per
Immersion: 14 days 7 days 4 days ASTI D955 for comasion
ir maximum recaat ime 5 exceeded, abrade surface before recoatng.| | e o M . ol
tme [s temperaiure, , and fiim fhickness dependent. wmits. el Joinks Lsing ASTM Cims A, 035
Paint temperaturs must be at least 40°F (4.5°C) minimum. A AN
Paot Life: 10 hours 4 hours 2 hours :&!EW Index 2
Sweat-in-time: 30 minutes 30 minutes 15 minutes 2urface Burning ASTM EBANFPA 255 mz&"f:ﬂ"‘“m": w‘
When used as an intermediate coat as part of a 50 micranz)
multi-coat system: \Waber Vapor AETM D553, Methed B | 1.16 US perms

@35"FN.7"C @ TIFEs"C @ 100°F38C

0% RH
To touch: 3 hours. 1 hour 1 hour
To handle: 48 hours 4 hours. 2 hours
To recoat:
minimum: 18 hours 4 hours. 2 hours
TN 0 L 1 year 1 year 1 year




SHéwa
WILLIAMS.
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DURA-PLATE® 235
MULTI-PURPOSE EPOXY

PaRT A B6T-235 Sermez CoLORS
ParT B B&TV235 HaRDEMER
PropucT INFORMATION .

Proouer Descriemion

Recommenpen Uses

¥ mamimum recoat ime Is excesded, abrade surface before recoating |
Dyying fime is iemperature, humidly, and Mm thickness dependent

Pot Life: 16hours 8hours 4 hours 1 hour
Sweat-in-time: 1 hour 30 minutes 15 minutes 5 minutes
Part A: 38 months, unopened
Part B: 24 mnnlhs.
Store indoors at 40°F (4.5°C)
to 100°F (38°C).
Flash Point: 18°F (47°C) PMCC, mixed
Reducer/Clean Up: Reducer RTK 104

Dura-Plate 235 Multi-Purpose Epoxy is a modified epoxy phe- | For use over sleela'idmasunrysu‘faeﬁ
nalkamine. formulated specifically forimmersion and atmospheric | = waber mﬁm
service in marine and industrial environments. Durs-Plate 235 | mﬂt““- ow'ds!ue marine siruciures
provides exceptional in comosive environment, and | - Biges ﬂm mllul
can be applied at temperatures as low as 0°F (-18°C). - Decks and superstruciures
Seﬁ-nﬂmng : Amepz:ie for mmml?ud' protection
- Ic 5]
Ien'lpemumappicahnn O°F (-1B8°C) = Duwra-Plate 235 Black meets or: the e i
-Sur‘laﬂein‘em o‘fC—Q‘l;] S5PC Paint 18; and Mi-P- SH) Type | or IV
= Provides salt wateta'ld ﬁ'eshmrlrmusm resistance Class.
» Approved as a primer per MIL-PRF-21236, Type V, Class 7, Grade © | - Suitable for use in USDA inspected facilibes.
= Qutstanding properties = Conforms to MPI £ 101
ProoucT CHARACTERISTICS Perrormance CHARACTERISTICS
Finizh: Semi-Gloss , Substrate®: Stesl
Color: Wide range of colors available Surf jon*: SSPC-SPI0MNACE 2
Volume Solids: 88% + 2%, mixed SWTM':
Weight Solids: 78% + 2%, mixed Dot Dumﬂ;mﬁ 5.0 mils (125 microns) ditict
VOC (EFA Method 24):  Unmeduced: =280 g/l; 2.33
Reduced 10%: <327 g/L.2.72 Test N Test Method Results
Mix Ratio: 41 by wolume ASTHM D4080
Abrasion G517 wheel
!llrlml.ln Maximum Resistance rtﬂ;ﬂmes.
Wet mils {microns) 6.0 (150) 12.0 {300} - -
Dry mils (microns) 40* (i00)  8.0¢ (200) || |Adhesion ASTM D454 850 psi
~Coverage sq ftigal (m3L) 126 (3.3) 272 (6.6) ge';‘* Impact ASTM D2734 0ink
Theoretical m?e sqmigal  aag 8 stance
(mAIL) @ § mil i 25 mierons dft (26.6) Dry Heat N
"Ses Performance TIps section Resistance ASTM D2485 250°F (121°C)
NOTE: mnwmagﬁmpmn mmmmemm TFiatng 10 per
SCAIEVE MaxmuM T and Moisture ASTM D4585, ASTM D10 for
Drving Schegule @ £.0 mils wet (150 micrens). Condensation 100°F (38°C), rusting; Rating 10
Resistance 2000 hours. ASTM D714 for
D'Fl'gﬂ'[: u'Fﬁ.&'t: 'rr'l-%s't: 121:#151: oo
50% RH -
Totouch:  18hours 35hours 2hours 20 minutes| | [Pencll Hardness | ASTM D3363 H
To handle: 36 hours 12 hours 3.5 howrs 40 minutes
To recoat:
minimum: 38 hours 12 hours 3.5 hours 40 minutes| {“'!EI O st )
maximum: & months & months & months & months
Curetoservice: 30 days 14 days 7days 3 days

Epoxy coafings may darken or yellow following application and curing.

e sherwin-willams comiprotective:

continued on back




e Moisture Cured Urethanes

SHERWIN

WILLIAMS. ( M C U )

Can be applied during high humidity
« Single Component

Fast Recoat / Fast Cure Times

Low Temperature Application 20° F.

e Special Reducers Required
 Unused Portion Has Limited Shelf Life
* Needs Relative Humidity to Cure



WILLIAMS.

PropucTt INFORMATION

COROTHANE® |
COAL TAR

B65B11

206

Recommenoen Uses

COROTHANE |- COAL TAR is a single component, moisturne curing

urethane with micaceous iron oxide designed for low temperature

and immersion application. It is high solids and low VOC.

= Low temperature application - down to 20°F [-7°C)

= Can be immersed after 4 hours cure at 77°F {25°C)

= Superior to coal tar epoxy for flexbility, weathering, comosion
resistance, heat resistance, and impact resistance

= Contains micaceous iron oxide

= Enhanced coating strength and edge protection with micaceous
inon oxide addition

Proouct CHARACTERISTICS

Finish:

Low Gloss

= Coating fior steel or concrete which is immersed or exposed to
splash zones, high humidity, sewage, or buried environments

= For application during cold and/ or damp conditions limiting the
use of typical epovies and wethanes

= As a substitute for coal tar epoxy

Perroruance CharacTERISTICS

Substrate*: Steel
Surface Preparation®: S5PC-SPAMACE 3
System Tested®:
1 ct. Corothane | Coal Tar @ 6.0 mis {150 microns) dft
“Lniass. orenwise noted below’

Test Name Test Method Results
ASTM D406D,
Abrasion CE1T wheel,
Resistance 1000 cycles, 1 kg | 123 maless
Wet mils (microns) 8.0 (200) 11.0 (275) load
Dry mils (microns) 3.0 (125) 7.0 {175) || |[Adhesion ASTM D4541 800 psi
~Cover. ft/gal (m3L 151 37 21 (5.2 i
M;‘,’;ﬂ?g’m{m,’ 1056 gs ]a} 2 [ feomrosion ASTM D584, ﬁ:g;ﬂuﬂsn;m
(ML) @ 1 mill F 25 microns aft ; Weathering (Zinc | 3024 howrs, 9 Rating @ per ASTM
NOTE: Brush ar rof may re multiple coats fo Primer/Coal Tar] oydes .
achieve maximum fim ess and s o of 3pp e, — ! DE1D for rusting
n Resist ¥ ASTM D2724 80 in. bs.
@AF45C  @TTFRST @ 100°FEsC | | [Dry Heat
50% BH Resist ASTM D2485 240°F (115°C)
To touch: 4 hours. 1 hour 20 minutes ASTM D522, 180°
To recoat: o o o Flexibility bend. 1/%" mandrel | P35
minimum: ours ours ours Moisture Fating 10 per ASTM
maximum: 3 days 3 days 3 days Condensation ASTM D4585, D714 for biistering:
Tocure (B5%): 4 days 3 days 3 days Resistance (Zine | /001 (35°C). Rating 10 per ASTM
To immerse: 24 hours 4 hours™ 1 hour PrimeriCoal Tar) | 1008 howrs D610 for rusting
" This will confinue to cure fior up to & months. T ASTM D63 e
4 of Corothane | KA Accelerator required. Pencil Hardness
If maximum recoat fme is exceeded, ahrade SITECe DEfe MBCoatng. Rating 10 per ASTIM
[ oryong tme 15 temperabre gty ang i lckness dependent || [ZaKFPE . | ASTMB117. 2000 | D714 or bisterng:
e . hours Rating @ ASTM
Shelf Life: 12 months, meriCoal g pers
m%a (4.5°C)to Fri Tar} D10 for rusting
Flash Point: 00°F [32°C), PMCC Resistance MNo-immersion | 185°F (B5°C)
Reducer/Clean Up: Reducer #100, RTK100
waee sherwin-willams comiprotective continued on back




Aliphatic Polyurethane

Topcoats

* A polyurethane coating Is derived from the
reaction product of an isocyanate
component and a resin blend component.

e Good Chemical Resistance
 Hard, Yet Flexible Films
e Excellent Color and Gloss Retention

e Low-temperature MCU topcoats
e Not for full-time immersion
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ACROLON™ 218 HS
ACRYLIC POLYURETHANE

Marine
Tihipee] Coatings PamA  BGS6H)  Sowsios Seues
ILLIAMS. ParT B BG5VE00 HaRDENER
Revised: July 23, 2013 ProbucT INFORMATION s
PropucT DESCRIPTION RECOMMENDED USES
iﬁﬁ.?k&ﬁﬁaﬁ'frﬁu'uﬁfc c ryr?r'nnﬁ:‘rg?ﬁp?'gg& Fﬁm&mﬁfg&iﬁg #;Isﬁrgfngiﬂzms in industrial

Also suitable for industrial appllmans Afastdrying. llE‘ﬂ'Ial'lE‘lhal
pm'uldes color and gloss retention for exterior exposu
Can be used directly Mrorgél'nlc zinc rich primers -epuxy zinc
er and mosture cure urethane zine pramer)
and gloss retention for extenor exposure

Ou'lsmndng application properties

PRODUCT CHARACTERISTICS
Finish: Gloss or Semi-Gloss
Color: Wide range of colors available
Volume Solids: 5% £ 2%, mixed, may vary by color
Weight Solids: T8% £ 2%, mived, mayw:.l by color
VOC (EPA Method 24} Unreduced: L. 25 E‘tga
mi Rﬁedmedltl%wd‘-ﬂ?l(lﬁ -=34EIQL Z.E.Ihtgd
mixed Reducad 27 with MEK, REK10:- <340 g'L; 28 Ibigal
Mix Ratio: ﬂlbymlune1galuner59§mrrm

premeasured co

Recommended Spreading Ra‘be per coat:
Minimum Maximum
Wet mils (microns) 45 (125 9.0 (225)
Dry mils (microns) 30 (75) 6.0 (150)
~Coverage sq fi'gal (/L) AT (4.3) 346 (8.5)

[rrPn.}-gEmu:ﬁm?mm&t 1040 (25.5)
Sty mesimim i Sckness Snd utormt of Sppearanca.
Drving Schedule @ &0 mils wet (150 micronsl:
@ 35FNTC  @TTFRS'C @ 120°FSC
0% RH
To touch: 4 hours J0 minutes 20 minutes
To handle: 18 hours & hours 4 hours
To recoat
minimum: 18 hours 8 hours & hours
maximum: 3 months 3 months 3 months
To cure: 14 days T days 8 days
Puot Lifie: 4 haours 2 hours 45 minutes
{recuced %% with Reducer FTK15)
Sweat-in-Time: MNone

i MMM recoal time 5 exceeded, abiade sUrmace Deflore recosing |
Drying time 5 tempersturs, humidly, and fim thickness
Paint temperature must be at least 40°F (4.5°C) minimum.

Shelf Life: Part A" - 38 months, unepened
Part B - 24 months, unoj
Store indoors at 40°F (4. geﬂ:lm

100°F (38°C).

"Adurminum (Part A, Rex # BESSWESS) has a sheffl [ife of 24 months,
Flash Point: 85°F (13°C), Seta, mixed
ReduceriClean Up:

Spray- %F}‘mﬁ_ MEK REK1D,
Brush / Rod: Bleghicer =120 R7 10 or RTKAN

em.llmnments such as:

» Tank exteriors
- Rallmandbmmnuues * Fipelines
Cuﬂvem = Ships

: WIHEEFMFE onshore and offshore

- Offshore platforms - & l-crtlnn and production

= Suitable rl.lse in Ua :Emed fagilities X .

. de Cmng Systems 24 (OC54),
=5 | OCa-ﬁ}F&fvﬁ O{r:.S )]

- Acceptable for use n performa

. Acnepcahl e for gfselﬁrzmqﬁrwk and"“lzrw-edeaﬁjt‘:al.lklng

- Duer RETEX hydrocarbon systems

= Suitable for use in the Mining & Minerals Industry

PERFORMANCE CHARACTERISTICS

Substrate®: Steel
Surface Preparation®: 35PC-5P10MACE 2
System Tested®:

1 ct. Macropoxy 648 gau mis (150 microns) dft
1ct. Acrolon 218 HS loss i@ 4.0 mis (100 microns) dft
othenwise noted

Taat Hame l‘aatllnﬂnu Resulis
ASTM D4DED, 51T
Abrasion
whiesl, 1000 cycles, | 43 mg loss
Reslstance 1 kg load
Adhsalon ASTM D541 575 psl
Rating 10 per ASTM
Corroslon ASTM D5534, 9 D&10, for rusting:
Waathering” cycies, 3024 hours Rating 10 per ASTM
714, for Dlistenng
g:’m::f"t ASTM D2734 S0, It
ASTM D2435, J—
Dry Heat Reslstance’ | |20 P2 200°F {33°C)
[E— ASTM D322, 1607 .

bend, 175" mandrel

Rating 10 per ASTM
ASTM D4335, 100°F | DE1D, for rusting;
[38°C), 1500 hours | Rating 10 per ASTM

Ci714, Tor bilstenng
Pancll Hardness ASTM D363 3H
Rating 10 per ASTM
ASTM B117, 7000 DE10, for rusting;
Salt Fog Resistance” | o Rating 3 per ASTM
Ci714, Tor bilstenng
Meats the requirements of $5PC Paint Mo. 38, Level 3 for white and
Iight colors. Dark colors may require a clear coat.

Complies with 150 12544-5 C5l and C5M requirements.

%tmm

Humibdity Reslstanca’

? Primer Zine-Clad N Fius
Infermediate Macropoxy 646
Finish Agrolon 2{5‘!{5

www shenwin-williams comfprotective continued on back




Summary

* Explain why we paint waterfront steel
structures

e Describe the value of the various surface
preparation methods

o |dentify typical waterfront coatings based
on
— UFGS 09 97 02 Painting Hydraulic Structures

— UFGS 09 97 13.26 Coating of Steel
Waterfront Structures (April 2006)*




Waterfront Protective Coatings

" Solution Vinyl (impact immersion only)
= Coal Tar Polyamide Epoxy (C-200a)
» Flake-filled Amine Cured Epoxy

= Surface Tolerant Polyamide Epoxy

= Surface Tolerant Amine Cured Epoxy
* Moisture Cured Urethane (MCU)

= Aliphatic Polyurethane Topcoats
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LEVEE RECONSTRUCTION

Amy S. Babey, PMP

Chief, Environmental Support Section
Louisville, KY

February 10, 2016




Reconstruction History

» [Federally-constructed structural FRM projects prior to 1986 were responsible for
O&M of the flood protection system

=  WRDA 1986 required non-federal sponsors to pay 100% of OMRR&R costs for
structural FRM projects

= Recognized that project features may exceed expected functional service life

= Memo issued August 16, 2005 that provided guidance on reconstruction of Corps
structural FRM projects

BUILDING STRONGg,




What Is Reconstruction

= Address the major performance deficiencies caused by a long-term
degradation of the foundation, construction materials, and
engineering systems that have exceeded their expected service
lives and the resulting inability of the project to perform its
authorized project functions.

* |n addressing reconstruction needs, the latest design standards and
efficiency improvements should be incorporated into the project.

=

|
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Reconstruction Decision Logic

I Assess Project Needs |

Address as new work with new authority

Higher lovel of & WRDA 86 cost sharing

protection?

no

Assess 1 ining needs |,
due to risk of failure

Address/correct
design/construction deficiencies
under existing authority & WRDA 86
cost sharing

Design or
construction
deficiencies?

Assess remaining needs :

Address/correct maintenance
deficiencies under existing authority &
at 100% non-Federal cost

Maintenance
deficiencies?

Assess remaining needs I~

Address changed conditions as new
construction with new authority &

Changed
WRDA 86 cost sharing

conditions?

Assess remaining needs [+

Long-term Address as reconstruction with new
degradation &/or authority & WRDA 86 cost sharing
exceeded service

yes =

=I See HQUSACE | BUILDING STRONGg,

life?




Reconstruction Affirmation

Long-term Degradation of Project Feature that has Exceeded Service Life
(Not due to Deficient O&M activities)

= |f due to lack of O&M, can be part of reconstruction but at 100% non-federal cost

Project Feature Obsolete and/or Replacement Parts Unavailable

New or Altered Project Feature Based on Design Analysis

Project Feature Altered Based on Current Safety Standards

Project Feature Altered Based on Current Design Criteria

BUILDING STRONGg,
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Initiating Reconstruction

= Submit Letter of Intent to appropriate Corps District referencing SMART
planning and new single-phase study

= |dentify appropriate study authority and receive appropriation of federal
funds

= Define scope, limiting consideration to individual project features
= Closure structures, pump stations, gravity drains, relief wells, etc.
= Compare with and without reconstruction condition
= Consider interior and exterior flooding
= Consider environmental sustainability

BUILDING STRONGg,
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Key Points

» Reconstruction is intended to address major deficiencies that have
exceeded their service life

= All reconstruction projects will be brought up to the latest design
standards and efficiency improvements

= Local sponsors will assume all responsibility for OMRR&R following
reconstruction

BUILDING STRONGg,
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Questions??

Contact Information:

Amy S. Babey

Chief, Environmental Support Section
Military Project Management Branch
502-315-6880
Amy.S.Babey@usace.army.mil

Sharon M. Bond

Chief, Planning Branch
502-315-7460
Sharon.M.Bond@usace.army.mil

|
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Enhancement to Emergency
Preparedness Plan (EPP)

Presenter Name: Nathan H. Bryan, PE
Geotechnical Engineer

Louisville District

Levee Safety Area Representative (LSAR) for
Middle Ohio, KY, & Salt River




Statement of Purpose

Prepare detailed models & associated mapping of several potential breach scenarios
(levee failures) of the Louisville-Metro Levee System during flood conditions.

> ldentify potential levee vulnerabilities

= Provide these detailed models to local emergency managers as well as state and
county officials.

= |dentify possible mitigation and/or preparation/training needs for the levee system
and its stakeholders.

X
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Authority

= Assistance for this study was granted under the auspices of the National Silver
Jackets Program, through its state team.

= The National SilverJackets Program was established based on the National Flood
Risk Management Program (NFRMP) initial guidance with the objective to foster
open and collaborative mitigation planning, response and recovery efforts within

USACE programs, activities, and initiatives; and externally with federal, state, local,
and tribal partners.

of Englnesrs

" ONRCS ZUSGS &

I r chracming wavkl

= '
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Study Outline

» Develop an H&H model

» |dentify Potential Levee Vulnerabilities
= |-Walls
= Levee Buttress Slope (Carbide Industries)

» Model Breach Scenarios (Potential Vulnerabilities)
1. Downtown |-Wall (1937 Flood & 50% Loading)
2. Rubbertown Buttress Slope (1937 Flood & 50% Loading)

» ldentify Consequences

» Identify Major Issues & Recommendations

L
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Levee Information

Local Sponsor Louisville & Jefferson County MSD
Levee System (miles) 25.91 total length
19.7 embankment
3.77 floodwall
15 pumping stations / 152 gates
Abandoned Levee Reach ~4.5 miles, Louisville Reach, STA 735+70.12 to 971+55
Leveed Area ~48,768 acres (~64.4 sg. miles)

March 13,1964 (Louisville Reach)

March 7, 1997 (Louisville & Southwest Jefferson Reach)
1956 (Louisville Reach)

1989 (Southwest Jefferson Reach)

Flood of Record

Construction Completion Date

Population at Risk 200,494 (Day), 200,318 (Night)
Total Building Count ~85,282
Potential Property Damages ~$13,249,063,280
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Potential Levee System Vulnerability #1
Project |I-Walls — Typical Details

S
1 -_ﬁ
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|
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1
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s 1
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L
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. et £
L\
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Canmfires o josd

: QTB EI%
h
! 1 1 o 4 : _l'_
Exzavation S-d Mie P | Rem #E
(PR i = Agpment fne- Rkl Rl | Burer 178 e
L2 M. place s ogainst Wifngarmar” oo, Eivicy gﬁ?m”m’b"w
| 8" e choi . oo | |
\ E {
“Cansfroction joint -0 min ! - |
Balpw grovnd surfbee, |
qu;_\_\_-‘ |
TYPICAL 5EETIGN
!
I = Wﬂ.L L ‘WPE ; |
Lo

TYPICAL SECTION
f l-Wall —Type Il :l

Louisville-Metro Levee System 7 of 31 BUILDING STRONGg

=




Potential Levee System Vulnerability #1

|-Wall Failure Mechanism (Post Katrina — Lessons Learned)

Possible

P i 2

Higher load,

shorter slip surface More likely
arosion
Gap Gap
: Shorter
seepage path
(a) Foundation instability through clay {(b) Underseepage and erosion through sand

oEs
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Potential Levee System Vulnerability #2

Buttress Slope - Carbide Industries

Louisville-Metro Levee System 9 of 31 BUILDING STRONGg,




Potential Levee System Vulnerability #2
Buttress Slope — As-Built Details

Landside Riverside

£ Levee
Yarres I‘/ Veories

RS L s

S
Beg’ Oika

Surface of Metat Fipe — A8 S
Carbide waste Grave! ﬁ'h‘erll'maf‘anw ; ot Crigde: i,
/5 Ploce filter material fo
— exiati nd surface, or fo
ot of |

S g_ﬂm.. Lip=

f ]

e, 0, ar maximum of
£=6" over f50 or pide.

STA. 545 + 00

k]
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Breach Site #1 (I-Wall Location)

Scenarios 1&2

Location: STA 23+78 to 26+93
Breach Width: 315-If

Breach Time: Peak Stage

No Scour

Scenarios
1 - 50% Floodwall Loading
2 - 1937 Floodwall Loading

=

Louisville-Metro Levee System 11 of 31 BUILDING STRONGg,




Breach Site #2 (Buttress Slope/Carbide)

Scenarios 3-5

Location: STA 541+00 to 546+00
Breach Width: 500-If

*Secondary Breach Assumed
Breach Time: Peak Stage
No Scour

Scenarios
3 - 50% Flood Loading

4 - 1937 Flood Loading
Abandoned Levee Reach Fully Degraded

5 - 1937 Flood Loading

Abandoned Levee Reach Fully Intact
Culverts in Closed Position

=

Louisville-Metro Levee System 12 of 31 BUILDING STRONGg,




H&H Model Assumptions

] Because the levee was designed for the 1937 Flood elevation plus three feet, and because the subsequent
construction of upstream flood control reservoirs provides at least four feet of additional flood risk reduction, there
is currently about seven feet of freeboard above a flood event equal to the 1937 Flood. However, for this study,
this was not taken into consideration and the actual 1937 flood hydrograph was utilized.

" Topographic data (~2-ft intervals) derived from LIDAR survey (i.e. LOJIC).

. Bridge openings/culverts were not modeled.

Assumed that Pump Stations are not in operatiz\;\

= No interior rainfall.

g

X
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Breach Inundation Maps
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Breach Scenario 1 (Max. Depth Grid)
Breach Site #1 (I WaII Locatlon) — 50% FIoodwaII Loadlng

L Legend Inundation Deptha

g e Closurs 5:2? =2t
el "™ Floodwall S5 ozt

gt
: - | s Earhen Leves E_/_%) 6-15t
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| [ e T L EA N L A ST i ' ' Abandoned Leves
Tuwerts { eciang e pipes are n a cozed condbcn. SRR ~__: .-."__,-,',. L b ".-.'."_ ' A ---.': b .o * (Ses Mota 1 Inzat) ’ 1E-
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Breach Scenario 2 (Max. Depth Grid)
Breach Site #1 (I-Wall Location) — 1937 Flood Loading

Legend Inundation Deptha
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Breach Scenario 3 (Max. Depth Grid)
— 50% Embankment Loading

Legend Inundation Deptha
- —r

e Clogurs 5__,5‘ = 2ft
# s Floodwall S5 z-eh

s Earthen Leves Ej_) E-15h

- Abandoned Leves
* et (mes ot 1 insat) P -t

BUILDING STRONGg,

=

Louisville-Metro Levee System




Breach Scenario 4 (Max. Depth Grid)
Breach Site #2 (Buttress Levee) — 1937 Flood Load
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Assumptions:
» Abandoned Levee Reach Fully Degraded

Legend Inundation Deptha
. —~r_

s Closure 5__,5‘ = 2ft
# s Floodwall S5 z-eh

/’T':'\h & Earihen Leves Ej_) G-13M
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N * (See Mota 1 nsat) ’ 1E-ft =
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Breach Scenario 5 (Max. Depth Grid)
Breach Site #2 (Buttress Levee) — 1937 Flood Load

Sk e =t ared W e e,
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Assumptions:

» Abandoned Levee Reach Fully Intact
» Culverts Closed

Legend Inundation Deptha
. —~r_

s Closure 5__,5‘ = 2ft
# s Floodwall S5 z-eh

P Eaentovee G5 e-tst
- Abandoned Leves
L F =

* (See MNote 1 nsat) ’1 ft
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Consequences
(Population and Structures at Risk)

Event Description m Structure Value At Risk [Population Day [Population Night

Leveed Area 79,600 22,337,680,000 293,600 237,700

MM Population Day Population Night

Flood Wall - 50% 1,600 8,700 5,700
Two Flood Wall - 1937 4,500 25,200 14,500
Three Carbide - 50% 1 50 3
Four Carbide - 1937 2,700 6,100 7,400
Five Carbide - 1937 - OL 3,900 8,100 10,400
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One
Two
Three
Four
Five

Consequences

(Est. Life Loss & Economic Damages)

Event Description
Flood Wall - 50%
Flood Wall - 1937
Carbide - 50%
Carbide - 1937
Carbide - 1937 - OL

Population

Day
8,700
25,200
50
6,100
8,100

5,700
14,500
3
7,400
10,400

Best Case Life Loss

Medium Case Life Loss

3 86
4 140
4 41
6 50

Worst Case Life Loss

42
61

36

57

MM

Flood Wall - 50% 1,600 299,720, OOO

Two Flood Wall - 1937 4,500 669,520,000

Three Carbide - 50% 1 520,000

Four Carbide - 1937 2,700 161,450,000

- Five Carbide - 1937 - OL 3,900 351,720,000
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Major Findings

1. The project incorporates approximately 4,456-If of I-walls. Approximately 1,792-If of the project I-walls do not meet current
USACE guidance for stability. However, based on the fact that there is limited soil information for this project and the
locations of these I-walls are spread over a project which is 25.9 miles in length, all project I-walls greater than 6-ft in height
on the landside (excluding transitional I-walls) are considered deficient and are recommended for further evaluation.

2. Stability of the levee buttress slope between levee STA 536+65 and 553+34 is not well understood and should be further
evaluated. MSD recently completed a subsurface investigation; however, stability of this reach is not fully understood. If a
levee failure were to occur at this location, the pond dike would also have to fail along the east and/or southern perimeter for
flood waters to exit the pond; however, this is a conservative assumption.

3. The condition and performance of the abandoned levee reach and the Mill Creek Cutoff Embankment is not fully understood.
The two abandoned pumping stations are in disrepair and are non-functional.

If a levee breach were to occur, operation and performance of the abandoned levee reach and performance of the Mill Creek
Cutoff embankment may be critically important with regards to life safety and property damages. Portions of the abandoned

reach have been partially and/or fully degraded (or is non-functional) and some of the flood gates are approaching the end of
their service life and/or may be non-functional. <Reference Following Slides>

by

&m@m
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Major Findings (Cont.)

Scenario #4 — 1937 Flood Event Load, Assumes Abandoned
Reach Fully Degraded & Pump Stations Not Operating

* A controlled breach of the Mill Creek Cutoff would direct some
of the floodwater south toward the Lower Mill Creek PS.

&m@m

Scenario #5 — 1937 Flood Event Load, Assumes Abandoned Reacﬁ
Fully Intact, Pump Stations Not Operating, All Gates Closed
* A controlled breach of the levee in the vicinity of the Triple Box

Culvert may direct additional floodwater south/west toward
Upper Mill Creek PS.

=
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Major Findings (Cont.)

2 S =
_, B

- - b/
L]

Abandoned Mill
Creek PS

Triple 10/x10° RCBC

-T Vicinity Abandoned Levee STA 841+54.70
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Major Finding (Cont.)

Abandoned Levee Reach —
Culvert at STA 758+71

-

Abandoned Levee STA 758+71: Heavily Corroded 96-inch CMPP
(Condition Observed During 2013 Demonstration Project)

o r £1 3

1937 Flood Event Load, Assumes Abandoned

I v # i1 i -
P Degraded & Pump Stations Not Operating
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Recommendations

1. Recommend Sponsor update existing Emergency Response Plan (ERP) and incorporate those items referenced in the
provided USACE Emergency Preparedness Plan (EPP) template. Example items: 1) Flood Warning and Pre-Scripted
Messages, 2) Add GIS Maps with Levee Features, 3) Add Known Levee Vulnerabilities, 4) Add USACE Flood Fight
Response Information — Advance Measures, Post Flood Response, 5) Add USACE Flood Fighting Techniques, 6) Provide
General Evacuation Information.

2. Understand Risk Associated with Project I-walls <l|-wall loading occurs at an 0.0045 ACE, 220-yr event or greater >

Recommended Further Evaluation
Floodwall Remediation if Not Meeting USACE Requirements (EC 1110-2-6066, ETL 1110-2-575)

> At least 1,792-If of Project I-walls (~40%) do not
meet USACE criteria (i.e. embedment/height
ratio, inadequate factor of safety).

» Recommend all non-transitional I-wall (> 6-ft) be
further evaluated due to limited soil data.

» Awaiting further guidance on how to proceed
from HQ.
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Recommendations (Cont.)

3. Understand risk associated with Carbide Sludge Pond and reported dewatering activities. Submit for permit review and
approval the planned dewatering activities at Carbide Industries associated with the pond dewatering. Additional evaluation
and modification of the landside slope is likely warranted.

4. Coordinate and participate in a Tabletop exercise with the Jefferson County EMA, USACE and other local, state and
emergency support partners in order to identify possible issues/risks that may occur during a flood emergency.

Based on the Tabletop exercise, prepare a Risk Management Plan (RMP). Potential issues which may be incorporated into
the RMP may include:

Floodproofing and flood protection barriers for critical structures (e.g. sandbags etc.);
Identification of transportation resources, evacuation routing, emergency shelters and staging areas;
Potential power outages;

Potential security issues (e.g. terrorism, vandalism, or other violent activities);

Coincident flood events (e.g. main flooding source in community hits flood stage at same time as small
tributaries in leveed area);

Impacts of unexpected failures (e.g. pumps, gates, or other critical features during a response);

VV V V V

Higher than expected releases from an upstream dam that could impact flood volumes;

Other unexpected perils (e.g. hazardous debris, materials, displaced animals or wildlife);

YV V V V

Securing of storage tanks for emergency vehicles and auxiliary power systems.

by
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Replacement Relief Well Project
Cannelton, Indiana Levee System

Richard (Rick) B. Hockett, P.G.

Geologist

Louisville District Risk Cadre
Geotechnical and Dam Safety Section
10 February 2016
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What I1s a Relief Well?
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Cannelton Levee System

annelton leveediare s
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Seepage History

» | evee construction completed in 1952.

» Relief drain on landside toe.

= Seepage occurred during 1955 flood.

» USACE designed relief well system in 1956.
» Relief well system installed in 1957.
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1955 Flood Loading

Flood elevation 396 ORD (15-year recurrence interval)
Crest elevation 409 ORD
Toe elevation 382 ORD (27 ft max section)
~50% load
| _¢ Levee
e
2
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L |D”3 N a| -
Rolled Fill |
_ _ / Ground Line—_
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e Borrow areas on landside an™
e Relief drain at landside toe.
- Gravel filled trench.

Original Levee DeS|gn
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Original Relief Well Design

3-03. Well Screen. a. General. The well screen shall be 12-inch
diameter, perforated, bituminous-coated corrugated metal pipe fabricated
from No, 14 U. S. Stzndard gage zinc-coated corrugated metal sheets and
shall be of the diameter shown on the drawings. Perforated sections
shall have 7/16 inch diameter holes punched on approximately l-l/2-inch
centers in 2 circumferential rows per corrugation, namely in the outside
valleys of the corrugations and on the upper tangents, except at circum-
ferential laps. The holes shall be evenly staggered. The base metal,
fabrication, and galvan151ng shall conform to Federal Specification
Q0-C-806a, for "Culverts; Iron or Steel, Zinc-Coated," Type I, except
that the average weight of the zine coating shall be not less than 2.0
ounces per square foot of sheet metal and the weight of zinc coating on
any one sample shall be not less than 1.8 ounces per square foot of sheet
metal. The weight of coating is the total amount on both sides of a sheet,
expressed in ounces per square foot of sheet. DBoth sides of the metal
sheet shall be coated with a layer of asbestos fiber applied in sheet
form by pressing into the molten zinc coating. The asbestos fiber shall
be evenly distributed over the surfaces and thoroughly embedded in the
zinc coating. Immediately after the zinc coating has solidified, the
asbestos fibers shall be thoroughly saturated with & bituminous saturant.
The finished sheet shall be similar and equal to Armco asbestos-bonded

[k | Ly
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Discharge Point
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LSE Project Milestones

= Levee System Evaluation (LSE) per FEMA requirements began in
2012.

= Stability analysis during LSE identified relief wells as essential to
Integrity of levee.

= Relief well inspection showed poor condition, and pumping tests
showed poor performance.

= No baseline pumping tests were found.

= Cannelton Levee System could not be certified without pressure
relief.

= Terracon designed the replacement relief well system; design
Included test borings, lab testing, and 3D groundwater modeling.

= City obtained funding from Indiana Office of Community and Rural
Affairs (OCRA).

= Ortman Drilling installed the new wells and collector system.
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What went wrong?

e Relief well screens silted In.

e Possible causes:

» Backflow from Fourth Street ditch
through collector manifold pipe.

e Silt entered wells through well screens.
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Relief Well Collector

=
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Blame it on the Geology!

= Original relief wells screened from ~20 ft
below ground surface to top of rock or El
294. Wells constructed with 68-ft screens.

» Test borings revealed three layers of silt or
clay within the screened interval. Much of
the intervening sand was poorly graded
fine and medium sand.
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New Relief Well Design
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Test Borings and Lab Testing
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Midas GTS MX Moded

Cross Section @ Midpoint Between Well
Hydraulic Gradient (Vertical) - No Wells
Maximum Exil Gradient = 1.25

Cross Section @ Midpoint Between Well
Hydraulic Gradient (Vertical) - Wilth Wells @ 100 Fool Spacing
Maximum Exit Gradient = 0,35

3D Seepage
Model
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EXISTING e
RELIEF WELL #20

(ABANDON - SEE SPECIFICATIONS

EXISTING
RELIEF WELL #19
NEW RW 18A (ABANDON - SEE SPECIFICATIONS)

EX|STING

NEW RW 17A RELIEF WELL #18
(ABANDON - SEE SPECIFICATIONS)

PROPOSED NEW RELIEF WELLS
(4 TOTAL)

EX|STING

RELIEF WELL #17 EXISTING DRAIN LINE (APPROX))

NEW RW 16A et I /B ANDON BY GROUTING
(SEE SPECIFICATIONS)

EXISTING
REL|EF WELL 216

NEW RW 15A {ABANDON - SEE SPECIFICATIONS)

12"@ RELIEF DRAIN

EXISTING
RELIEF WELL #15
{ABANDON - SEE SPECIFICATIONS)

DISCHARGE
OUTLET HEADWALL




//—'h" PROTECTIVE CASING
w/ LOCKING CAP and COMMON KEY

/—GET.L.N: LINE

New System

3 FEET
o — — -
OMNCRETE
SURFACE SEAL
_——12" =TEEL
’__.---'*" DISCHARGE TEE
(TO REUEF DRAING
& .
CLAY 112
12" STEEL CASING
| NEAT CEMENT
18" RELUEF WELL FROTECTIVE CASING i
SILT w/ LOCKING .;;AW T 7127 FVC DISCHARGE
.'!-?' - 2'w2'%2" MANHOLE ¥ISTING GRADE
w, COMCRETE UD
IZIIZ1 SIS 2] SIS SR S U=l S 2 IZI= 1212 121 SIS 121 S0E 121 2E S SIS SIS S S
SaND o ¥ISTING 12" CMP RELIEF WELL DRAIM FIPE
and T OPLUG w/ CONCRETE GROUT
GRAVEL W 12" WC" (SEE SPECIFICATIONS)
12° R W ASIN
2 ELIEF WELL CASI G_\ RELIEF DHAIN FIFE
NETALL INUWE CHECK WALVE
{RED WALVE CHECKMATE or EQUAL)
12" FLEXIELE COUBLING
TG CONMECT PVC TO STEEL
" (FERNCO or EQUAL)
E;: B MIN, 217 TO MAX, 257
50 @ TWIioA : ?1 BOREHOLE (SEE NOTE)
54" @ RWIGA & 174 - - Note:
49" @ RW18A R The barehole diameter shall be
CLAY nat less than 8 inchea, and not

more than 12 inches, in

diameter larger thon the ouiside
diameter of the well screen,

PELIEF WELL DETAIL

=
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Pumping Tests

= New wells were pumped at 100 gpm, 200,
gpm, and 300 gpm for one hour each.

= The drawdowns In the wells at these
pumping rates becomes the baseline well
condition.

= Pumping tests every five years are
compared to this standard.
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L

essons Learned

Relief wells must be tested and maintained.

Understand the subsurface before designing
wells.

U

SE a MOC

ern well system design.

se appro
ter pack.

oriately sized well screen and

26 BUILDING STRONGg,




Questions?
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Overtopping Leading to Levee
Breaches

Terry M. Sullivan, P.E.

Geotechnical/Geology Branch Chief,
Eastern Division

Risk Management Center
10 Feb 2016




Why does Overtopping Breach
Some Levees....

East Carrol Parish, LA.
May 2011:

Mississippi River Breach
at Bunches Bend;
secondary levee at Lake
Providence, LA.

BUILDING STRONGg,
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...and not others?

Mississippi River
overtopping Bird’s Point
Levee, Missouri May 2,
2011:

USACE blew up levee at
Bird’s Point Floodway
using prepared charges in
accordance with plan one
day later

BUILDING STRONGg,
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Why does Overtopping Breach
Some Levees....

St. Barnard Parish,
New Orleans,
Hurricane Katrina
Sept 2005:

19,000 ft. of levee between
Bayou Bienvenue (Sta.
383+00) & Bayou Dupre (Sta
704+00) severely damaged
from overtopping and scouir,
and lost approximately 12’ of
levee section

BUILDING STRONGg,
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...and not others?

St. Barnard Parish,
New Orleans,
Hurricane Katrina
Sept 2005:

Overtopping resulted in
intermittent, localized
Scour on the Levee South
of the GIWW, Between
IHNC and Paris Rd.

=
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Factors Influencing Likelihood of
Overtopping Leading to Breach

» Duration of overtopping

» Short term - Hurricane loading or river with a small drainage area (flash
flood)

» Long term - associated with major inland river systems
= Height of overtopping above levee crown

= Wind-driven waves are greater problem for coastal (hurricane) levees than
inland levees.

= Armoring/turf quality/root system depth
» Seasonal weather can influence this
» Mowing can work against erosion resistance
= Soil type
» Rolled earth, properly compacted clay embankment is best
» Levees constructed from silt and sand do not do as well in overtopping

BUILDING STRONGg,
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Obviously Duration of Overtopping is a Part of the
Reason Levees Often Breach in Overtopping Events

Mississippi River at 5t Louis, Missouri

1,050,000 e

1,000,000 =
850,000
800,000

B50,000 = = 45
e

_ >30 consecutive
Lo ° days above
previous record

; 800,000 9
= 780,000
~ 700,000 -
050,000 4
00,000
50,000 o
500,000 9
450,000 9 Flood Stage
400,000 J a
L L]

350.000

L L] L L] L Li T L Li
w @D 3 0 XD | A ] & 8 18 ]
Jung Jully August Saptembar
1993

Source: “River Flooding” lecture from “Natural Disasters”,

Tulane University, Prof. Stephen A. Nelson, 2015
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Conversely Short Duration of Overtopping May

Reduce Likelihood of Breach

Source: IPET Report, Volume IV “The Storm” — Technical
Appendix IV-1-9. U.S. Army Corps of Engineers.

Lake Pontchartrain Canal Hydrographs- General
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Depth of Overtopping Flow is a Factor
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Combination of Great Duration and
Great Depth of Overtopping

Table 1. Some locations with new record stages in the upper Mississippi River Basin
(from Parrett and others, 1993). [ft, feet; mm/dd/vy. month. day, and year]

Table 2. Levee failures during the Great

Old record New record
Flood stage  Stage Date Stage Date Flood of 1993 (from Larson, 1996).
(ft) (ft) (mm/dd/yy) (ft) (mm/dd/yy)

Number of failed or
overtopped levees

Corps of

Mississippi River .
Engineers

Rock Island, IL 15 22.5 04/28/65 22.6 07/09/93 &
Keithsburg, IL 13 20.4 04/27/65 24.2 07/09/93 S s WhiEe BE
Quincy, IL 17 28.0 04/23/73 322 07/13/93 St. Paul, MN lof32  20f93
Hannibal, MO 16 28.6 04/25/73 31.8 07/16/93 Rock Island, IL  120f73 19 of 185
Clarksville, MO 25 36.8 04/24/73 37.7 07/29/93 St. Louis. MO 120f42 39 of 47
Winfield, MO 26 36.9 04/27/73 39.6 08/01/93
Grafton, IL 18 33.2 04/28/73 38.17 08/01/93 Kansas City, MO 6 of 48 810 of 810
Alton, IL 21 36.7 042873 4272 08/01/93 Omaha, NE 0 of 31 173 of 210
St Louis, MO 30 04/28/73 08/01/93 Totals 40 0f 226 1,043 of @
Chester, IL 27 04/30/73 08/07/93

' Source: “The Great Flood of 1993 on
St. Joseph, MO 17 26,82 e 32.07 07/26/93 the Upper Mississippi River—10 Years
Kansas City, MO 32 @ 07/14/51 48, 07/27/93 Later” By Gary P. Johnson, Robert R.
Boonville, MO 21 32.82 07/17/51 37.10 07/29/93 Holmes, Jr., and Lloyd A. Waite, all
Jefferson City, MO 23 342 07/18/51 38.6 07/30/93 US.G.S.
Hermann, MO 21 35.79 10/05/86 36.97 07/31/93 I
St. Charles, MO 25 37.50 10/07/86 40.04 08/02/93 9
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Hartsburg (Missouri) Levee: 1993 Flood Damage
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12

Armoring/turf quality/root
system depth

= Testing has been performed in Vietham, France, the
Netherlands and in several labs in the U.S.

= Hurricane Katrina disaster generated extensive testing in
the U.S. (ARS 2005; CSU 2010, 2013).

» |nter-Agency Performance Evaluation Task Group
(IPET) Report launched extensive research.

= Focus on Rough Estimates of Erosion Rates from CSU
Testing

» More Refined Estimates of Erosion Rates Using CSU
Testing Results and Adaptation of Conventional Erosion

odels

BUILDING STRONGg,
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13

Typical Overtopping Breach Process for
Levees Constructed from Cohesive Soils

Source: “Physical Modeling of
Overtopping Erosion and
Breach Formation of
Cohesive Embankments” by
Hanson, et al, U.S. Dept. of
Agriculture Agricultural
Research Station (ARS),
Hydraulics Laboratory at
Stillwater, OK in 2005.

Fegure L (thserved ension processes dunng overtopping tests: (a) nill and cascade of smoll overdalls dunng sage 1, (b consolidation of small overialls m
dhuring stage L oob eadool al downsiream crest, Crumsilion Irem stage 1 o stape I, ) beadoud @l apsieam orsL ransibion T stage 2 o slage 3,
e} Mow thamiegh hivach dieing aage 3, and (0 ransitos o stape 3 06 $ape 4 (Hanaos ef ol, JH5 a0,
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Breach “Initiation” and “Formation” Stages
for Levees Constructed from Coheisve Soils

I. Flow over the embankment initiates at t = t,,. Initial overtopping flow
results in sheet and rill erosion with one or more master rills developing
into a series of cascading overfalls (Figure 12a). Cascading overfalls
develop into a large headcut (Figure 12b and 12c). This stage ends with
the formation of a large headcut at the downstream crest and the width
of erosion approximately equal to the width of flow at the downstream
crestatt=t,,

Il. The headcut migrates from the downstream to the upstream edge of
the embankment crest. The erosion widening occurs due to mass
wasting of material from the banks of the gully. This stage ends when
the headcut reaches the upstream crest at t = t, (Figure 12d),

Fige 12 Genembized descnption of observed erosion processes dm:u_! ARS overtoppang tests: a)
nifls and caceade of samil ovesfall during Stage L b) consobdation of sowil sverfslls during Stage [
c} headcnt o dovnntream crest, tranmtion from Stage [ (o Stage [, ) headout af crest

[ll. The headcut migrates into the reservoir lowering of the crest occurs
during this stage and ends when downward erosion has virtually
stopped at t = t; (Figure 12e). Because of the small reservoir size, the
peak discharge and primary water surface lowering occurred during this

stage, and

IV. During this stage breach widening occurs and the reservoir drains
through the breach area (Figure 12f). In larger reservoirs, the peak
discharge and primary water surface lowering would occur during this
stage (t; <t <t,) rather than during stage lll. This stage may be broken
into two stages for larger reservoirs depending on the upstream head

through the breach.
W W

ted

=

transition from Stage IT to Siage I &t breach imtiation = 4, ) flow through b:teuchdtmz Stage IIT
and £ transition from Stage O o Stage IV at breach fiwmation 1= 1z
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~our Stages of Overtopping Breach Progression

Backside Floodside
stag® B

] Source: IPET Report,
5“" ° Volume V “The

LT m\ Performance — Levees

and Floodwalls” — U.S.

__J,J»——/mw/ \ Army Corps of

Engineers.
Figure 72. Erosion progression stages. g eers

Stage A. Initial overtopping causes surface sheet and rill erosion which develops info a
series of cascading overfalls. The highest forces develop from the backside slope down to the
backside roe, and the crown is not initially exposed to these large hydraulic forces. The
cascading overfalls develop into one large headcut that migrates from the slope to the crest such
that the erasion width approximately matches the overtopping width.

Stage B. The headcut continues to migrate from the backside crest (crown) to the floodside
crest.

Stage C. The crest drops as a breach begins to develop.

Stage D. The breach opening erodes out to the toe and the breach widens. :l
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Four Stages of Overtopping Breach Progression

St. Barnard Parish, New
Orleans, Hurricane Katrina
August 2005

Source: IPET Report,
Volume V “The
Performance — Levees
and Floodwalls” — U.S.
Army Corps of Engineers.
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Different Soil Types May have Differing Erosion
Patterns

.
Erosion of Non-Cohesive Soil Embankments
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Rough Estimation of Erosion Rates for Levee
Turf Based On CSU Flume Test Results

DRAFT

Full-Scale Wave Overwash Resiliency Testing of
Dike and Embankment on Florida Sandy Soils

Wave Overtopping Simulator Testing
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CSU Test Apparatus and Samples
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Figure I-4. Wave overtopping fachity schematic

i

a. Unloading Uncovenng vezetated trays

Samples are split into two trays:

A lower bent section and an upper
inclined upper flat section.

The two are connected at a “smooth”
transition, that as will be shown,
appears to interfere with flow.

=
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CSU Test Apparatus and Samples (Florida)

1. Bahia grass grown in trays with substantial irrigation:

2. Grass is mown; continued watering.

l 3. Watering was reduced on some trays to reproduce dry, hot

summer conditions.

BUILDING STRONG,
For Official Use Only
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Figure 2- 11 Eumptﬂﬂ:f m'smllnnﬂn of Bahia

Ass V Egemmd tray
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Levee Grass Armoring Falls

ormation _—b%ent Information
Overtopping Flow Rate: ( 0.01 cfs/ft Overtopping Flow Rate((  1.0cfs'ft )
Type of Loading: Seastantertriopping flow Tyvpe of Loading: LCaonstaeetrertopping flow
Influence Factors Influence Factors

More Likely Factors

Less Likely Factors

More Likely Factors

Less Likely Factors

Can't count on 100% grass coverage
due to salinity in the levee
environment

Mo case histories of actual levee
performance

If levee materials contain silt or sand,
their erosion resistance would be
reduced

Levees could contain man-made or
animal defects that could lead to poor
performance

0.01 cfs/ftis less than European
standard design flow for sandy sites
(typically as high as ~0.1 cfs/ft)

The levee embankment soils will be
clav which is expected tohavea
tolerable flow rate on the order of 0.1
cfs/ft

Vietmamese case histories indicate
Bermuda Grass slopes can begin to
sustain damage at overtoppingrates of
0.5t0 0.7 cfs/ft (Tmngetal, 2010 and
Trunget al. 2011)

USCS allows grass-lined channel
velocities of up to 5 fi'sec (USDA-
SCS. 1984)

New Orleans District earthen channels
are designed for velocities of less than
3 ft'sec

The Netherlands model studies
showed that nominal grass cover can
withstand up to 0.54 ¢fs/ft (Wise.
2010)

CSU model studies showed that
Bermuda Grass with exceptionally
high root density did not fail at flow
rates of approximately 4 cfs (Thomton
etal, 2010)

Can’t count on 100% grass coverage
due to salinity in the levee
environment

No case histories of actual levee
performance

If levee materials contain silt or sand,
their erosion resistance would be
reduced

Levees could contain man-made or
animal defects that will lead to poor
performance

0.1 cfs/ftis in the maximum range of
the European standard design flow for
sandy sites

The soils are clay here which is
expected to have a tolerable flow rate
on the order of 0.1 cfs/ft

Vietnamese case histories indicate
Bermuda Grass slopes can begin to
sustain damage at overtopping rates of
0.5to 0.7 cfs/ft (Trung etal, 2010 and
Trunget al, 2011)

The Netherlands model studies
showed that nominal grass cover can
withstand 0.6 ¢fs/ft (reference, year)

USCS allows grass-lined channel
velocities of up to 5 ft/'sec (USDA-
SCS, 1984)

New Orleans District earthen channels
are designed for velocities of less than
3 ft'sec

CSU model studies showed that
Bermuda Grass with exceptionally
high root density did not fail at flow
rates of approximately 4 ¢fs (Thomton
etal, 2010)

The levees are anticipated to be
entirely composed of clay withouta
sand core

=
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Probability of Grass Armor Failure as a
Function of Average Overtopping Flow Rate

1 -

o
©

This curve is for a

o
o

particular turf type,
constructed on a

o
\'

levee constructed

with clayey soil.

o
o

o ¢
~

o
w

Source: Morganza-
to-the Gulf Levee

Probability of Levee Grass Failure
o
()]

o
(N

0.5 cfs/I.f

Risk Assessment—
U.S. Army Corps of

0.1 -

N

Engineers, 2013.

0.1 1

Average Overtopping Flow Rate (cfs/ft)
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How Fast Does Underlying Soil Erode”?

Table 3-1. Test matrix

Approx. | ‘ Approx.
Run | Discharge | Run T’:m’ Treatment Run Discharge | Run Tray Treatment
Duration| D Duration| 1D
{cfs/ft) (min} (cfs/Tt) (min)
I 1a 0.1 60 |n/a bare clay ’ A0a 2.4 65 1 |Bermuda grass w/ HPTRM
b 02 20 na lxare clay ] L/ 10b 26 70 1 |Bermuda grass wi HFTREM

=

m
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How Fast Does Underlylng Clay Soil Erode?

a. Bare clay soil slope, upper 20 fi

Upto T’ _
erosion b. Bare clay soil slope. lower '?0 fi
after 1:00 Little to no loss

after 1:00

Figure 3-2. Bare clay soil test installation

Source: Colorado State University testing

2010 for New Orleans District

=
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Bare Clay

Pre-test Post-lest Projected
Projected Frojected Elevation
Bed Elevation Bed Elevation Difference
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Approximate Erosion Loss Rates for
Clay Soils

Upper Steep Slope <1 ft / hour Slightly more (transition
(apparent problem with problem
concentration at
transition)

Lower Flatter Slope <0.1 ft / hour ~1.95 ft / hour

» More testing of this type needs to be done for different soil types.
* Very expensive testing.

 Very difficult to reproduce construction engineered fill practices
within the confines of the flume.

BUILDING STRONGg,
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Soil Erosion Rate Model

& =k (T - Tc)
where:
k = erodibility coefficient or detachment rate coefficient (ft3/1b-hr)

t = effective hydraulic stress on the soil boundary (pst)

T. = critical shear stress (psf) 1.e., the shear stress at which erosion starts

BUILDING STRONGg,
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Current-Induced Shear Stress

1, =Y pt, V2
where:
p = mass density of water (Ibm/ft?)
f. = current friction factor (dimensionless)
= 2(2.5(In(30h/ky)-1))? (Danish Hydraulic Institute (DHI), 2007)
where:
h =water depth (ft)
ki, = bed roughness (ft)
V' = current speed (ft/s)

= Vape , average current speed for straight channels, and if a
levee reach 1s located on the outside of the channel bend.
then

=V, , maximum velocity in the bend. I
=
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Soils and Erosion Resistance Parameters
Critical Shear Stress and Erosion Rate Constant

10
Wary
Ercdbis g
L
e S
T =
1 b— .
.
o T
- wobe 1;:‘ ’
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:nmlurl / ) - | ®
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Fig. 2. 7. versus k; from cohesive streambed tests

Source: Hanson and Simon (2002).

Silts in upper left;

Sands and softer clays
towards the middle

Stiff clays in lower right
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Breach Erosion Generally Related to Water Height
Above Crown and Solil Type

—
=

o coft TH
e ¥ | i

~ @ ©
E
i
i
Y

o el
med CH'™ eH

Crown erosion, ft
O = N oW &

0 Q
2 3 1 5 6 7 8

Water height above crown, fi

Figure 109 Scour depths versus surgefwave loading from soil borings and LIDAR data plotted from
Table 4 levee surface soil stiffness (strength) and soil type are labeled. Note that medium-
strength fat clay (med CH) had the least amount of erosion as the hydraulic loading increased.

Source: IPET Report, Volume V “The Performance — Levees

and Floodwalls” — U.S. Army Corps of Engineers.
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New Orleans is Armoring Levees at “Critical Areas”

e

Turf reinforcement mat

Source:
http://www.mvn.usace.army.mil/Missions/HSDRRS
/Armoring.aspx.

Armorflex® mat

Control/Hard-Armor/ArmorFlex

Source: http://www.conteches.com/Products/Erosion- ‘
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Overtopping Challenges/Approaches

= Urban Riverine Levees have preferred, armored overtopping locations at
downstream end.

» Local Sponsors will always try to save the town; preferred overtopping
sections are often sandbagged.

= The “new’ first overtopping location then becomes random.

* In a hurricane levee system there is no predictable overtopping location, as
the surge’s peak can be in virtually any location. The location may be
impacted by topography, currents, offshore channel depth, channel
geometry, wind direction, etc.

= New Orleans is still wrestling with armoring for the inevitable overtopping
events to come. Economics of armoring everywhere is a major challenge.

BUILDING STRONGg,
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Final Thoughts

= An overtopping event that is short in duration may allow the levee to survive
without being breached.

= A shorter levee may have a higher likelihood of surviving without a breach
because there is less initial overtopping energy. However there is also a far
smaller levee cross-section to be eroded away after initiation.

= Wind-driven waves impart greater stress on the turf than static overtopping.

» Good turf with a well established, substantial root system will always
provide better erosion resistance than poor turf, but test results suggest
there is high variability with different types of grass.

= Long grass would appear to be more erosion resistant than short grass.
= Slope changes and “nick” points are high rate of erosion locations.

» Stiff clay is more erosion resistant than soft clay, which is better than sand,
which is better than silt.

= Armored turf seems to hold great promise in extending overtopping
survivability.
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Thank You'

Special thanks to Scott Shewbridge and Tim O’Leary
for providing suggestions, information and content.
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USACE Assistance During
Emergency Operations

Don Walker

Emergency Operations Manager

District Emergency Management &
Security Branch

Louisville District, USACE




USACE Mission Statement

Provide vital public engineering services in
peace and war to strengthen our Nation's
security, energize the economy, and reduce
risks from disasters.

Reduce risks from disasters.

>
>
>

Prepare for (Preparedness)
Respond to (Response)

Recover from (Recovery)

» Mitigate for (Mitigation)

o)
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Disaster Management Cycle

DISASTER

MANAGEMENT
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District Emergency Response

EP 500-1-28 (dtd 31 Jan 11) assigns the primary responsibility to LRL
response and planning activities for both the Commonwealth of Kentucky
and the State of Indiana.

EP 500-1-28 further assigns the responsibility for the coordinate and
develop Catastrophic Disaster Response Planning (CDRP) for high impact,
low probability events.

@
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USACE Authorities for
Civil Emergency & Contingencies

PL 84-99 - FC&CE

Under PL 84-99, the Chief of Engineers, acting for the Secretary of the Army, is
authorized to undertake activities including disaster preparedness, Advance
Measures, emergency operations (Flood Response and Post Flood Response),
rehabilitation of flood control works threatened or destroyed by flood, protection or
repair of federally authorized shore protective works threatened or damaged by
coastal storm, and provisions of emergency water due to drought or contaminated
source.

BUILDING STRONGg,
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Types USACE Assistance

Two (2) types of USACE Assistance available
to local sponsors for Flood Fighting:

= Technical Assistance

BUILDING STRONG,




Technical Assistance
Can include the following:
» Evaluation of project

= Recommendations of actions

* Review of emergency plans (pre-event)

; ‘-| n. _E .‘ 1

@
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Direct Assistance

Can include the following:

* Direct Material Support
* Emergency Contracting
» Advance Measures
* Rescue Operations

» Manage Flood Fight Operations

@

BUILDING STRONGg,




USACE Assistance Facts

Flood Fight assistance is intended to be
temporary and emergency measures only.

USACE Flood Fight Assistance is 100%
federally funded.

Removal or upgrade of all emergency
measures is a local responsibility.

Deliberate Levee Breach — Must be
coordinated with USACE.

o)
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Assistance Criteria

The following criteria must be met before
assistance can be rendered:

» Declaration of Emergency — USACE
District Commander

* Rivers at or above flood stage

» Local & State resources are fully
employed

» Locals have requested assistance
through State

BUILDING STRONGg,




Assistance Relationships

The Federal support is supplemental to the State.

Bl
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Assistance Relatlonshlps
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Assistance Request - Formal

Local
Government
Official or
Sponsor

Supplier

Emergency
Operations

Communication Chain

BUILDING STRONGg,
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Material Support ltems

= Sandbags -5 M

= Gabion Baskets — 20K
= Big Bags — 2K

= Poly — 2K rolls

= Pumps +/- 125

Some Items can be shipped to you.

=)
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Sandbag Request

Sandbag Request

Sandbag Request

Amount Requested

Description of issue occurring

Pick up orDelivery

Requester Information

Requester Information

Contact name

Contact title

Organization

County

District

Phone

Fax

Email

Delivery Information

Delivery Information

Contact name

Contact title

Organization

Site 24-hour phone

Alternate phone

Site fax

Site name

Site Street Address

Site City

Site State

Site ZIP

Site Geographic coordinates

Latitude|

Longitude]

@
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Pump Request

Pump Request

Pump Request

Size of Area to Pump, Surface length
(ft) Surface width (ft) Depth (ft)

Movement Depth (ft)

Description Provide a brief description
of the situation and the amount of
water you need to pump.

Recommended pump size (GPM)

Length of intake (ft)

Length of discharge (ft)

Requester Information

Reqguester Information

Contact name

Contact title

Organization

County

District

Phone

Fax

Email

Delivery Information

Delivery Information

Contact name

Contact title

Organization

Site 24-hour phone

Alternate phone

Site fax

Site name

Site Street Address

Site City

Site State

Site ZIP

Site Geographic coordinates

Latitude

Longitude

@
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Assistance Request - Informal

Local
Government
Official or
Sponsor
4,
....A
“" ., Area
USACE %+, %, Rep
Flood Fight ~ “e_ *s,
Team ’0.:’.‘
0. Q‘
., .
Supplier ‘\..‘
Emergency
Operations

Communication Chain

IIIIIIIIIIIIIIIIIIII;

Informal Chain Chain BUILDING STRONGg
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How to Obtain USACE Assistance

Ensure the criteria are met.

Contact your local EMA/County Emergency

Manager.

Relay all contact information:

Needed Items/Issue(s)

Sandbag Request

Sandbag Request

eeeeeeeeeeeeeeee

uuuuuuuuuuuuuuuuuuuuuuuuuu

\\\\\\\\\\\\\\\\

Requester
Information Requester Information
Deliver . .
Y Delivery Information
Information

ccccccccccc

cccccccccccc

cccccccccccccc

xxxxxxx

eeeeeeeee

wwwwwww

LLLLLLLL

\\\\\\\\\\
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After The Flood
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USACE Rehabilitation Assistance
When does the USACE consider the Flood

over?

When the water recedes to “Bank Full”

Why is this important?

30 days after this date (Bank
Sponsors must have their rec

~ull date),
uest for

assistance to USACE, under P.L. 84-99.

@
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River Conditions

Normal River

Flat area adjacent to river or stream

1
1
1
1
1
I
1
-

’ "~ Normal River Level

River or Stream
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River Conditions

Bankfull River

Flat area adjacent to river or stream

1
1
1
1
1
I
1
-

4 *“Bankfull” River Level

River or Stream
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River Conditions

Flooded River

Flat area adjacent to river or stream

1
1
1
1
1
I
1
-

7 Flooded River Level

River or Stream
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Sponsors Actions After the Event

Return all unused supplies.
Return any borrowed equipment.
Inspect your levee.

Record any damage.

Update your records.

o)
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USACE Actions After the Event

The USACE District will issue the “Notice to
Public Sponsors” to declare damages to
Levee Works under P.L. 84-99.

The deadline for submitting the request
assistance will be stated in the notice and
will be for 30 days after the river has receded
back to “Bank Full”.

Once the request for assistance has been
received the “Project Information Report”
(PIR) process begins.
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Flood Fight School
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Mission

To ensure that local sponsors and Government
officials know and understand the USACE
capabilities, authorities and responsibilities as
they pertain the local assistance during flood
fighting operations both within the District’s Area
of Operation (AOR).
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Goals

* Promote the proper use and knowledge of flood fighting techniques.

* Ensure a general understanding of the flood fighting mission of the
USACE.

» Ensure the local officials and sponsors are aware of the assistance the
USACE can provide during high water operations.

* Promote better planning efforts of the local sponsor and local governments
for flooding response.

* Promote better communications at all level of the flood response
operation.

» Present a more active response posture of the USACE to the public.

* Promote a better understand of the USACE among both local sponsor and
local governments.

» The USACE to become a better community partner by taking a more
active role in preparedness, response and recovery planning an assistance
with both the local and state level partners.

B BUILDING STRONGg,




Concept

= 6 to 8 hours of Iinstruction.

= Sponsors, Emergency Managers and other Elected
Officials.

= Hands-on & Classroom Instruction
= |nteractive

= Zero cost for students

= Conducted In the Local Area

BUILDING STRONG
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FY 16 Classes

» National Incident Management System (NIMS) Introduction, Informal vs
Formal Communications, Organization

= VVocabulary, Common Language

» Flood Control and Coastal Emergency (FC&CE) (Public Law 84-99)
» Hazard & Vulnerability Analysis

= Emergency Action Plan (EAP) (Template)

= Operational References

» USACE Supplies & Timing

» Levee Safety Program Process, Permit, Levee Safety Action
Classification, Inspection Policies

» How to Flood Fight: Techniques & Materials

»State WebEOC - taught by State Rep.

BUILDING STRONGg,

o)




FY 17 Additional Classes

= Evacuation Planning
= After the Flood Fight
* Drought Issues

@
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Course Scheduled

March 9, 2016

Harrison County Govt. Center

245 Atwood Street, Corydon, IN 47112
POC: Doug Cooke / dcooke@dhs.in.gov

May 17, 2016

Parkview Wabash Hospital

710 North East Street, Wabash, IN 46992
POC.: Rick Dolsen / rdolsen@dhs.in.gov

July 8, 2016

Putnam County Emergency Ops Center (EOC)
600 W. CR 225 South, Greencastle, IN 46135
POC: Jerry Sears / jsears@dhs.in.gov

BUILDING STRONGg,
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To Schedule

Indiana POC.:

Doug Cooke
dcooke@dhs.in.gov
(317) 605-2804

Kentucky POC

Terry Varney
terry.l.varney@us.army.mil
(502) 607-5733
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