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PREFACE

A workshop entitled "Emergency Flood Fight Techniques" was held 9-11
December 1986 at New Orleans, LA. The workshop was sponsored and funded
through the Fmergency Management Branch, Operations and Readiness Division,
Office, Chief of Engineers (OCE). The workshop was developed and organized by
Messrs. Edward J. Hecker and Brian Mulvenna, OCE, with the assistance of
Messrs. Dennis G. Markle and D. D. Davidson, Wave Dynamics Division (CW),
Coastal Engineering Research Center (CERC), US Army Engineer Waterways
Experiment Station (WES). Mr. Jerry Colletti, US Army Engineer District,

New Orleans, and his staff made arrangements for the conference room and
provided assistance throughout the workshop.

This report was prepared by Messrs. Hecker, Davidson, and Markle at CERC
under direct supervision of Mr. C. Eugene Chatham, Chief, CW; and under
general supervision of Dr. James R. Houston and Mr. Charles C. Calhoun, Jr.,
Chief and Assistant Chief, CERC, respectively.

Commander and Director of WES during publication of this report was

COL Dwayne G. Lee, CE; Technical Director was Dr. Robert W. Whalin,
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PART I: OVERVIEW

Background

1. Dburing times when high waters threaten to flood private and/or public
property, the U.S. Army Corps of Engineers is authorized to provide both the
technical and emergency construction assistance required to supplement State
and local efforts to minimize damages. Through research and development,
training and hands on applications the Corps of Engineers has developed a vast
knowledge of Emergency Management skills and flood fighting techniques. These
skills and techniques are of a wide and diversified nature dependent upon the

area of the country and the type of flooding problems being addressed.

Workshop Objectives

2. The workshop was developed and carried out with the following

targeted objectives:

a. Present and evaluate the results of research and development con-
ducted to date at WES and discuss areas where additional R&D are
needed.

|or

Discuss and evaluate technology transfer tools as they currently
exist and are being used and determine where additional needs exist:

Discuss emergency operation training as it currently exists and
determine where and what types of additionai training are needed.

o

=%

Provide a forum for exchange of ideas and experiences between field
personnel from various disciplines of research and emergency
operations.

Synopsis

3. With the preceeding list of objectives in mind, the workshop agendas,
Appendix A, were developed. Two back-to-back day- and a-half workshop ses-
sions were conducted in order to allow opportunity for attendance by all Corps
of Engineer Divisions and Districts and still keep session sizes down to a

level that wnuld permit informal exchange between attendees. Ninety-one
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j individuals representing ten Corps of Engineer Divisions, OCE, and WES h:é
! attended the workshop (see List of Attendees, Appendix B). }fé
4, Each workshop session was opened by Mr. E. J. Hecker, OCE. Mr. D. D. 14:
Davidson, WES, presented a test result summary on expedient flood fight struc- }‘;
tures R&D recently completed by WES. A handout, in excess of 100 pages, cover- f%
ing the WES R&D work on expedient levee raising structures was given to work- gs;
shop attendees and a limited supply is available and can be furnished upon ﬁ:\
request to Mr. Dennis G. Markle, at U.S. Army Engineer Waterways Experiment =
Station, P.0O. Box 631, Vicksburg, MS 39180. A draft report on all the WES ;g:
expedient structure R&D has been prepared, but publication funds are not avail- :3;
able through the IOMT program under which the tests were originally authorized ﬁ;
and funded. Messrs. N. R. Oswalt and M. B. Boyd, WES, presented brief summar- ;:.
ies of the WES Hydrauliecs Laboratory physical and numerical model capabilities, 3
respectively. Examples of existing physical and mathematical models were given '~§
as tools for technical assistance to Field Offices within the Corps. The ;dﬁ
Mississippi Basin Model, the 0ld River Structures, the new Riprap Test ﬁi
Facility, and the Red River Projects are some of the existing physical models ;:{
described as available. Short term manpower and equipment are available to ;E&
obtain prototype measurements of vibrations, flow rates, distribution of flow, ’1;
scour detection, and other flow related data. Messrs. Don Carrett and Jerry 3%
Kanenaga, U.S. Army Engineer District, Sacramento, and Mr. Tim Monteen, U.S. :;
Army Engineer Division, North Central, presented overviews of emergency :ﬁ
operations and flood fight techniques used in their respective parts of the 5?
country. Mr. C. R. Scott, U.S. Army Engineer District, Vicksburg, demonstrated -
and gave a brief history on development and usage of the District's scale model §?
of emergency flood fight structures. Outlines of Messrs. Garrett's, ﬁ:
Kanenaga's, Monteen's, and Scott's presentations are provided in Appendix C. {”
5. Following the presentations the attendees broke into three work &;,
groups. Each group was assigned one of the following topics to discuss and Ei*
develop recommendations: ' v,
a. Research and Development ‘ ﬁ
b. Technology Transfer E:,
c. Training Needs i:ﬂ
After reconvening and discussing work group findings, a vendor demonstrated his EZ
flood fight system concept. Closing comments were made by Mr. Hecker and the %:‘
workshop was adjourned. o
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PART II: DISCUSSION

Research and Development

6. General research on emergency management and flood fighting tech-
niques is limited in most areas of emergency operations and practically
nonexistent in others. Individual Districts and Divisions have had various
experiences and this information should be documented, compiled, and
disseminated throughout all Field 0Offices so existing field experiences, both
successful and unsuccessful, can be used advantageously.

7. The research conducted to date at WES on expedient levee raising
structures provides basic data on the relative performance of most of the
existing and commonly used expedient flood fight structures. Although limited
by test restraints these data provide a good foundation on which additional
research needs to be conducted to address the following items:

a. Controlled testings should address, to the best extent possible,

"real world" loading effects of flow, with and without debris, high
amplitude waves, varying soil types, structure curves and elevation
variations and/or scour of existing levee on the stability of
existing and new levee raising structure concepts.

b. Develop an information package on various structures which addresses
performance (based on tests or actual field data), construction time,
logistics for real world construction, manpower and equipment re-
quirements, constructability, quality control, structure life and
operation and maintenance (0&M) procedures.

Ie

Conduct large scale field tests of most promising existing and/or new
levee raising structure concepts.

Technology Transfer

8. The following items were listed as major needs to improve technology

transfer:

[

Division and District personnel need designated points of contact in
OCE and Laboratories that can provide assistance and/or guidance.

o

Need to determine the best mechanisms to get performance and design
data to field personnel; i.e. manuals, ETL's, training programs, etc.
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¢. There is a need for a research and development program not only to kﬁ‘
study and advance all phases of emergency management and operations ';,
but which can be used as a vehicle to develop, promote and fund sound ::
technology transfer tools needed to disseminate existing as well as '
newly developed information on emergency management and emergency 4
structures design and performance criteria. q;-
]
>
d. OCE needs to assemble and distribute existing District guidance and ; o
information available on Emergency Operations, after screening for ha'
Corps~wide applications. An inventory of available manuals, etc. i
should be produced. f:
-P\‘
$\
e. Expansion of Laboratory capabilities to assist emergency managers :zf
during flood fight operations. There is a need to communicate the A
R&D needs of the emergency management program to all labs and e
establish an appropriate forum for program exchanges. ::N
v"'-
._F"u
.
Training A
o~
[} (]
9. The participants concluded that it was very beneficial to conduct EE\
emergency management workshops and seminars which involve representatives from ::,
all functional elements involved in a given program activity. The focus on a }:
specific activity such as fiood fight operations provides an opportunity to ??
present and discuss specific problem areas, policies and procedures, and an
fal
recommended solutions. The training needs identified included: Qﬁ
0
U
a. HQUSACE develop standardized slide presentations. ~
b. Live demonstrations/combined with flood fight exercises. A Q
- N
¢. Standardized videotapes. )
d. Other simulations. o
- v
e. Educational brochures/EP's. ”-
f. Develop USACE inventory of existing slide presentations/videos, etc. .
= 3,
g. Lessons learned as a training vehicle. "
h. Uses of LMK flood fight model. z
1%:
i. Additional training seminars and workshops on selected topics. ~
J. Potential use of teleconference technology. 7~
X
.:,\
N
o)
ha
6 I~
~
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PART III: CONCLUSIONS AND RECOMMENDATION

10. A significant amount of information exists on the performance and
design of expedient flood fight structures and other Emergency Management
concerns, but it lacks a centralized organization and distribution point. A
general research and development program is urgently needed to provide the

authority and funding required to:

|

Collect, consolidate and disseminate to the Divisions and Districts
the information that currently exists on Emergency Management
concerns.

b. Conduct additional and extended research on design, construction,
life, performance, operation and maintenance of emergency flood fight
structures under a range of environmental conditions.

c. Develop effective technology transfer tools needed to distribute and
explain Emergency Management information that has been developed
through research or extracted from existing sources.

d. Develop and carry out training (workshops, videos, seminars, etc.)
needed to promote exchange of ideas and field experience, distribute
new and existing information to field personnel, provide training to
new personnel and provide a method through which the research and
development community can be trained on where major field problems
exist that R&D could provide positive help.

11. Without imple 2ntation of a R&D program that can serve as a vehicle
to accomplish the above items, R&D will continue to be carried out
sporadically as needs arise and funding can be found and will not effectively
meet the needs of the emergency manager. Also, without the necessary

authority and funding, a well balanced program of technology transfer and

training will continue to be an item that is talked about but not implemented.
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9 DECEMBER 1986

Day 1

0800
0830
0845
0900
0945

1000

1100

1115

1200
1300

1500
1515
1530
1645
1700

APPENDIX A: SESSION AGENDAS

FLOOD FIGHT TECHNIQUES WORKSHOP

SESSION | AGENDA
9-10 December 1986 .

Registration

Welcome & Introduction
Opening Remarks

R&D Test Results

Break

R&D Test Results (Cont’d)
Break

WES Hydraulic Lab
Capabilities & Overview of
Results of Section 32 Program
Lunch

Field Presentations & Discussions :

a. SPK - Sacramento River &
Great Salt Lake Experience

b. NCD - Great Lakes Experience

WES/HQUSACE
DAEN-CWO-EO (Ed Hecker)

WESCW-R (Dennis Markle)
(D. D. Davidson)

WESHS-F (Randy Oswalt)
WESHP (Burton Boyd)

Don Garrett/Jerry Kanenaga

Tim Monteen

c.. LMK - Demonstration of Flood Clyde Scott
Fight Model

Break

Workshop Objectives WES/HQUSACE

Separate Workshop Discussion

Reconvene for Day 1 Wrap-Up

Adjourn
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10 DECEMBER 1986 .
Day 2 0800 Administrative Remarks CWO-EO DA A
u-_‘-,'\
. LI
0815 Reconvene Working Groups ::-';:"
~ ‘\"\
0930 Workshop Recommendations and
Discussion ST
1100 Presentation/Demonstration by James Jackson ::::-_::
JGJ Enterprises of Flood Fight BN
System Invention e
1130 Summary & Closing Remarks WES/HQUSACE A
N
- ’- -
1200  Adjourn D
:\‘:\';
S,
PROPOSED WORKSHOP TOPICS: o
:‘:\. ,
a. Research and Development: !dentify additional R&D needs for application .:-:.‘\,\f'
to Corps emergency response. Specifically address the need for additional R&D on . \
expedient flood fight structures. Flood warning techniques may also be discussed. g
b. Technology Transfer: |dentify areas where completed R&D may be applied, ":'f_.-
or where labs capabilities may be more fully applied to assist emergency operations. ::
ER 500-1-20 may serve as a basis for this discussion. ldentify Pilot Programs w/POC. RYNYN
AN
c. Training Needs: Identify the training needs for both Corps and local interests :3:,;
to respond effectively to flood emergencies. This may include development of ’
videotapes, uses of the LMK flood fight model, and development of training guides N
or manuals. SN
e
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FLOOD FIGHT TECHNIQUES WORKSHOP

SESSION 2 AGENDA

10-11 December 1986

10 DECEMBER 1986

Day |

1300
1330
1345
1400
1445
1500
1600

1700

11 DECEMBER

Day 2

0800
0830

1030
1045
1100
1200

1330

Registration
Welcome & Introduction WES/HQUSACE

Opening Remarks DAEN-CWO-EO (Ed Hecker)

R&D Test Pesults WESCW-R (Dennis Markle)

{D. D. Davidson)
Break

R&D Test Results (Cont’d)
WES Hydraulic Lab

Capabilities & Overview of
Results of Section 32 Program

WESHS-F (Randy Oswalt)
WESHP (Burton Boyd)
Adjourn
1986
Administrative Remarks WES/HQUSACE

Field Presentations & Discussions:

a. SPK - Sacramento River & Great Don Garrett/Jerry Kanenaga
Salt Lake Experience

b. NCD - Great Lakes Experience Tim Monteen

c. LMK - Demonstration of Flood Clyde Scott
Fight Model

Break

Workshop Objectives WES/HQUSACE

Separate Workshop Discussion
Lunch

Reconvene Working Groups
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1430 Workshop Recommendations and f‘f’

Discussion -
k). :
1530 Presentation/Demonstration by James Jackson *'j '
JGJ Enterprises of Flood Fight N

System {nvention Qj.'

1630 Summary & Closing Remarks WES/HQUSACE -

1700  Adjourn %
PROPOSED WORKSHOP _TOPICS: b
¥ ~R

.'t.‘l
a. Research and Development: Identify additional R&D needs for application ;«.i

to Corps emergency response. Specifically address the need for additional R&D on e
expedient flood fight structures. Flood warning technigues may also be discussed. .
£l
b. Technology Transfer: ldentify areas where completed R&D may be applied, =S

or where labs capabilities may be more fully applied to assist emergency operations. o
ER 500-1-20 may serve as a basis for this discussion. ldentify Pilot Programs w/POC. !
c. Training Needs: Identify the training needs for both Corps and local interests o

to respond effectively to flood emergencies. This may include development of
videotapes, uses of the LMK flood fight model, and development of training guides
or manuals.
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APPENDIX B: ATTENDEES

SESSION 1
WORKSHOP ON EXPEDIENT FLOOD FIGHT STRUCTURES AND TECHNIQUES

NEW ORLEANS, LOUISIANA

DECEMBER 9 - 11, 1986

Py O R R X T PO O PU WO oWy v s

NAME - TELEPHONE # DIVISION
Tom Kpsals 1) 647-£272. | HED
ek Lattrey bi7) 894- 1745 '
Morkin MeCleary (4/2) 7255882 .
Robert 7. Riebe 309) 797- 3! | Boen Takord b2
Ray Lewis (110) 376-595¢\eD, Bultalo %
Mike Q'Bryan 313) 226-5769_NCD, Detro o
Noel Randy (swa bo) 547-3895 | WesHS 30y
D, D. Davidson boy 634- 2722 |weScw-R
M. B. Boyd (o) 542-3293 ‘wes AP 2
£ C. " Rusty” Cy/lton (417) 334- <1574 ‘Lsujo, £ Worth :;
Bitl _Horry @) 5B/~ 32 \SWb, Jalsa -
£d  Chapman ikn) 378-56325 SWh, Liyle ket 34
Aibert J. (41) Dunn G15) 736- 7037 10RD )
Harold €. Franke| (502) 562 -593] \pRD, Lovrsville Y
Oscar Krosnes |67 ¢a4- 3099 (0RO s
Lun Frank 502)592 - 593/ TloR D, Lovisville jfﬁ
Fonald W Edwpard: (a12) 4= 545 _|SaD, Savernnah ,:-';,.
Bonald A Moore 292- ¢792__\spD T
J. J. Page bos) 490-2497 | ShD ]
Gre9q M. Goitli A G19) 393- 4¢97 |5pd :,2
i chard Lambey (s08) 522- L#8) | NPD -_‘T‘
Gordon Taxer 3) 194/-52¢/ |[NPD ;5‘
Dovid [Brown ) 22/~ 6449 |NPD %
JE€RLYy Cocl€TT (soy) 862 - 2353 LMvD 4?5
Gleffe DuvFrovR (sov) Fér- (7S LMy D =
B-1 :;‘,:‘
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WORKSHOP ON EXPEDIENT FLOOD FIGHT STRUCTURES AND TECHNIQUES g
NEW ORLEANS, LOUISIANA 23
DECEMBER 9 - 11, 1986 .\‘

NAME TELEPHONE # DIVISION EE
am_tywer (200) 272- 9501 | CCE B
Bryan Molvens 202) 272.0257 | " 5
Lo Mecker p 7 7
Herman 4. (Bud) Fuhl, I ::; ;ff:)';;old-yzom SPD -'
J?rm/ Kan Qna/ad (916) $4/- 2539 | " N
Hirhard Dinkelman (213) 794 -3 440 T; / “:
ﬂerzw Mendoza £75 5o, 060 | ~,
Erie PBohn Fr5 d5Y-7006 " ;
Ben £ Yorrdyreds, Jr. (34) 263-5301 " LMS :
Bill Waldrop Lon) 634~ 7170 | L MK
&) de K. fw// Loy 634- 505 | MK
A Betancoit v4) 862~ 7244 | L MN
Lnmett LY. Hahn (514) 263-5015 | L M3 ,
John _Bertiio Ued) 221- 94992 | mRo 7}
Dovgles Stahbehn J64-72/4 | MRO ]
Hed Harris Jod-ds47 | MRo N
Lurt Musgrove f64-72/8 | MRD
Gerald W. dem (4 ﬁ’,ﬁ;’%’?.‘}fﬁ' | MRXK :..
Rirhard F Nyle (25) 599-0703 | WAL ~
Moldecar Bennet! Go) 962- 2013 | NAB \
Payl Dobre (4) 441-3631 | w/ms
George 4. Feyels 12) 264- 0763 | paN =
3

B-2 _

Ty R o AR A INEe N NN \'\5\5.‘::




.........

SESSION 2

WORKSHOP ON EXPEDIENT FLOOD FIGHT STRUCTURES AND TECHNIQUES

NEW ORLEANS, LOUISIANA

NAME

DECEMBER 9 - 11, 1986

TELEPHONE #

DIVISION

EFRuvE Coll/ns

SOS - 744 - 3825

5UJD/§wﬂ

TIM _POERCHER.

§03-72Y- 4675

SAD /sAac

WILL/AM FULLER

205 - 690- 24 7S

SAD / SAu

LED (4 VinKA

Yok - 33/- 6792

SAD

JACK HURDLE

Po/- S2/- 346/

Latvd [l

Don) CLementT

50¥-862-2358

LMD L)

JeERLY Collerm

SoY - £S62 - 2353

2Arvd [ LMN

CHETTE DuFFove

So¥-K62 -/275

LagvD JLtIN

JoHN D BRIEN

So¥ -862 - 2345

LrtvD [ LatN

_AL BEANCaRT

Sof - p¢2 - 234y

LMD [LatN

JERRY Smyri/

- 60/- 3y - 730

LAtvD

LRANK srvB88s

T
. 60/ - 634 - 7302

LAMTvD

_Geracp MNenL

b60f-43¥ - 7308

LArvD

JOHN ASHLEY

1 60/ -3¢ - 7/67

LrtvD /LMK

CLYDE scorT

| 60/ — 63Y =716/

LA et

Brel wARALDRoP

| 607 = 43¢ ~7/671

LAt D //.HK

M YEH T2/3 -§94/-532f | 52D /S5PL
FARUL  KoMoROSKE Y15~ S56- 3708 | spD

D. T AubeRson Qe - S51- 4992 | SPD [5PK
Bo8 THURING 509- 522 -6730 NPD/ NPW
ERNIE SA8¢0 206- 764 - 3705 NPD/ NPS
LARRY MAGURA $03-221 - 4099 NPD /NPP
Mepyiy  MuLLivs 907-753-2515 | NPD/NPA
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WORKSHOP ON EXPEDIENT FLOOD FIGHT STRUCTURES AND TECHNIQUES

NEW ORLEANS, LOUISIANA

DECEMBER 9 - 11, 1986

NAME

TELEPHONE ¢

DIVISION
Cot. Ip Lrees 202 - 272 - 0/9¢ | DAEN - Crp-
Bree _DoAN 402 - 22/ - 45PS | MD/s100
Lo fLoReNCE £76 - 324- 6135 | pMIRD / mrin
Dowded REUTER. ¥02 - 235 - Jsyf | MRD/ MRo
Jown/ CouNTEE #02-22/- 72,9 AMRD
MARToRE DEBSROT 8r6-372/- &r3s 478D /[ AR K
LRAYNE HAWTHORNE 203- ¢23- 580> NED
CerFroRD  VACIRCA &/2- 6¥7-§037 NED
JEELLRY  STIDHAM | 312-353-6¢29 | WNED fwce
_Dave CHkrs rENSON ' Grr- 725-7571 | NeD JwcCs
JERRY 8, rTENDEN 309- 728-¢3614 NeD / NCR
STEVEN _BunninG | Yo~ 389- 3720 | Neb /Wec
7oMNY 06G Jof- $29- SREY \ orD /ORH
LARRY AMORRISoA 30¥-525 - S1PY ORD /oRK
FRANE JoNES S13- L 84- 3028 QRD
DALE mMrLLeR 4/2- ¢4¥- w833 | oRD/ORP
GRAHAM _ELLIX sop) J04- 41 - 3214 | MAD/NAO
JAMES MooRE 7/7-89¢- 7052 | MAD/NAB
Jor  HARTMAWN 2/2.-26¢4 -0r¢2 | NAD/NAN
JoHN DioGuarD 212-24¥- 7097 | NAD/
_VICTOR _Bowman) 98 -<s90-7309 | Jwo/Swr
ERIC Russex Y01-766- 3126 | swd/Swé
AL PBoawnl So5 - 766-2607 | SwD/SwhA
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WORKSHOP ON EXPEDIENT FLOOD FIGHT STRUCTURES AND - ECHNIQUES
NEW ORLEANS, LOUISIANA
DECEMBER 9 - 11, 1986

NAME

TELEPHONE #

DIVISION

D.D. Davipson

GOl - e34-2722_

WES cw- R

RandyY OswAaLT

60l - 634- 3§95 WESHs-~ F
BuRTow BoYD 601 - 63¢- 3293 | WESKHP
ED HecCKeR 202-272-0251| Dagn-cwo-£
Tima MONTEEN NCD
JERRY KANENAGA |_SPD /SPK

DENNIS MARKLE

O~ L34-3L8C

IWESCW-R
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APPENDIX C: PRESENTATION OUTLINES

EXPEDIENT FLOODFIGHT TECHNIQUES
SACRAMENTO DISTRICT BRIEFING

December 1986

1. Flood of ‘86 Orientation (Video) - 10 minutes

2. Various Methods Used (slides) - 10 minutes

a.

b.
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Dirt Diking

Precast Concrete Barrier
Sandbags

Rip-rap

Combination
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EXPEDIENT FLOOD FIGHT STRUCTURES AND TECHNIQUES

ADVANCE MEASURES, GREAT LAKES, 1985 - 86
NORTH CENTRAL DIVISION

Tim Monteen, Chief, Emergency Management Division

1. INTRODUCTION.

A. To Provide an Overview of the North Central Division’s Advance Measures
Program on the Great Lakes

B. To Address Specific Temporary Flood Control Structures Utilized to Prevent
Flooding Along Shoreline Communities

11 ADVANCE MEASURES UNDER PL 84-99.
A. DEFINITION.
1. Prior to Flood Event.
2. To Protect Against Loss of Life or Major Damage to Improved Property.
B. APPLICATION.

1. Record High Great Lakes Water Levels in 1985 and 1986.

2. Flooding From Storm Induced Wave Set-Up.
C. MAGNITUDE.

1. Detroit District Projects - $5.6 Million

2. Buffalo District Projects - $6.1 Million

3. Chicago District Projects - $1.3 Million
$13.0 Million

D. TYPES OF STRUCTURAL SOLUTIONS.

1. Crib Structures (Government Furnished Materials).
(a) Description of Sand Filled Cribs.
(b) Description of Rock Filled Cribs.

2. Clay Dikes Structures.
(a) Description of Clay Dike.
(b) Description of Clay Dike with Riprap.

E. SELF-HELP PROGRAM,

1. Sandbag Dikes.
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FLOOD FIGHT MODEL DEMONSTRATION

Vicksburg District

. Evolution of the Model

g ‘.'l "'q ',"‘~ ty? ‘f“-"f“
ASAC A e ¥ Wy Wy !

A. Doing things the old way
B. Savings - Manpower/Vehicle/$
C. Building the Model

. Using the Model Demonstration for:

A. Education

B. Public Awareness

C. Interagency Coordination
D. Good Press

Lessons Learned

Fresnel Lens vs. Larger TV
Lightweight Tables
Storage/Transportation

Prior Arrangements for Space
Proper Positioning

Length of Video Presentation
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