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20™ Annual AIT-TECRO Water Resources Program 2007 Annual Meeting

WRA delegation’s proposed itinerary

Delegate list:
Name Oganzation Position
EeaRe ST RS RE H BRAL

Hsieh, Sheng-Yen | Water Resources Agency Chief Engineer

E R AR F A

Chen,Hung-Kwai | Water Resources Planning Institute, | Director
Water Resources Agency

i 5 G R AE R R S T “rE

Lai, Bor-Hsun Northern Region Water Resources | Director
Office, Water Resources Agency,
MOEA

ﬁ'ﬁ TE"J‘éﬁ% q./):l TR J\’f B K E P ) B £

Hsu, Shao-Hua Feng Chia  University, = Water | Professor
Resources Engineering and
Conservation

o AT A F Rl B FTRETE | H

Jan, Chyan-Deng | National Chung Kung University, | Professor
Department of Hydraulic and Ocean
Engineering

BEEE SRR S & L EAPE e B 2 g Fop

Liu, Chien-Pang | Sinotech Engineering Consultants, | Technical
Inc Manager

£laE =0 PAMEE A ¢ 21 fRRE R AL

Yu, Chin-Yu Taiwan International Institute For | Division Head
Water Education

PR AR FHR-SE TE: 5 4 =3 o7 e

Wang, Wei Northern Region Water Resources | Chief of Planning
Office, Water Resources Agency, | Section
MOEA
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20" Annual AIT-TECRO Water Resources Program 2007 Annual Meeting
RECLAMATION delegation’s proposed itinerary

Delegation list :

Name Organization Position
Michael Technical Resources, BOR Acting Director
Gabaldon
Lowell Pimley TSC, BOR Acting Director
Dick Ives Native American and Director

International Affairs Office
Tom Hepler BOR, TSC, Waterways and Hydraulic  Structural
Concrete Dams Group Engineer

Blair Greimann

BOR, TSC, Sedimentation
and River Hydraulics Group

Hydraulic Engineer

Tony Wahl BOR, TSC, Water Resources | Hydraulic Engineer
Research Lab

Barbara BOR, TSC, Structural Structural Engineer

Mills-Bria Analysis Group

John BOR, TSC, Waterways and Hydraulic Structural

Trojanowski Concrete Dams Group Engineer

Wayne Graham | BOR, TSC, Sedimentation Hydraulic Engineer
and River Hydraulics Group

Tim Randle BOR, TSC, Sedimentation Manager
and River Hydraulics Group

Yong Lai BOR, TSC, Sedimentation Hydraulic Engineer

and River Hydraulics Group
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8:30 a.m.

Welcome and Opening Remarks

Michael Gabaldon, Acting Director, Technical Resources,
BOR

Sheng-Yen Hsien, Chief Engineer, WRA, Taiwan

Lowell Pimley, Acting Director, TSC, BOR

Dick Ives, Director, Native American and International
Affairs Office

8:50 a.m.

2007 Project Progress Report: Appendix 6
Tom Hepler, BOR, TSC, Waterways and Concrete Dams
Group

9:10 a.m.

2007 Project Progress Report: Appendix 8
Blair Greimann, BOR, TSC, Sedimentation and River
Hydraulics Group

9:30 a.m.

Feedback Report on the 2007 Project Progress and Technical
Support of BOR
Chen Hung-Kwai, Director, Water Resources planning
Institute, Liaison

9:50 a.m.

Discussion on the 2007 Project Progress Report
Moderator-Dick lves, Director, Native American and
International Affairs Office

10:15 a.m.

Break

10:30 a.m.

Current or Future Needs : Taiwan WRA’s  Perspective
Sheng-Yen Hsien, Director, Chief Engineer, WRA, Taiwan

11:00 a.m.

Discussion of 2008 Calendar Year Work Items
Under both Appendix 6 and Appendix 8 Agreements

12:00 p.m.

Lunch organized by the BOR
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1:00 p.m. | “Embankment Protection Systems and Models for Predicting
Erosion and Breach Due to Overtopping Flow”
Tony Wahl, BOR, TSC, Water Resources Research Lab

1:30 p.m. | “Dynamic Analyses of Concrete Dams”
Barbara Mills-Bria, BOR, TSC, Structural Analysis Group

2:00 p.m. | “Spillway Failures Under Hydrologic Loads”
John Trojanowski, BOR, TSC, Waterways and Concrete
Dams Group

2:30 p.m. Break

2:45 p.m. | “Problem of high turbidity in reservoir and river during
typhoon season and related research needs”
HSU, Shao-Hua, Professor, Feng Chia University

3:15 p.m. | “Balin check dam collapse event in Taiwan”
Liu Chien-Pang, Technical Manager, SINOTECH

3:45 p.m. | “Flood history in Colorado and approaches taken in the
Denver metropolitan area to minimize flood damage”
Wayne Graham, BOR, TSC, Sedimentation and River
Hydraulics Group

4:15 p.m. | Technical Discussion
Moderator: Tim Randle, Manager, TSC, BOR, Sedimentation
and River Hydraulics Group

4:45 p.m. | Summary and Concluding Remarks
Sheng-Yen Hsien, Chief Engineer, WRA, Taiwan
Michael Gabaldon, Acting Director, Technical Resources,
BOR

6:30 p.m. | Welcome Banquet, Hosted by BOR, Simms Landing, 11911

W 6th Avenue, Lakewood, Colorado, Yong Lai will provide
transportation
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¥ 1965 #:F:g 2 Chatfield 32 “Lg = @3 15 -k
I# % & (Offices of the Urban Drainage and Flood Control

&

District) o 4p M 222 ) BT 4™ (Fd e R F - ~L 2 %

I
Fow  FEAL AR E TAEA
2007 & 11 * 06 p (& # =)
2= FE N R

8:30 a.m. | Observe the Corps of Engineers Chatfield Dam, constructed
after the 1965 South Platte River flood. Currently, there are
studies ongoing to convert some flood storage to water
supply storage.

10:00 a.m. | Offices of the Urban Drainage and Flood Control District.
Meet with Kevin Stuart to learn about flash flood warning
program in Denver area and on-site and other small flood
storage reservoirs on tributaries to the more major rivers.

1:30 p.m. | Lunch

2:30 p.m. | Travel upstream along the Cherry Creek drainage. Observe
Cherry Creek in the walled section and in the unwalled
section upstream from Downing St. Continuing upstream,
observe newly constructed flood storage reservoirs on
Goldsmith Gulch, a tributary to Cherry Creek. Continue
upstream to Cherry Creek Dam. Drive over dam and then
observe the spillway that diverts floodwater completely
around Denver. (The dam was completed in the early
1950's - the spillway has never been used).

4:30p.m. | Reuter-Hess Dam which is under construction.
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2007 & 11 *» 7 pd 2 W1 & HUS Army Corps of
Engineers) #7222 82k # 3 A (New Orleans Hurricane
Protection Office)* AR F $# EF M1 LM EF 2 7
Bt IR KAREIAAPM SN Ao (BEEAT SRY S
- ~tw 2 ez )

TR LA+ B (BIG EASY) '3 F R NE B
AT 458 A 2000 ) M 25 F A o Ajmdel A pe

From Canal St. at
Mississippi River
to the
Lakefront at U.MN.O.
~= HURRICAME

PROTECTION LEVEE
Elrllbats @ & FLOODWALL

City of New Orleans
Ground Elevations

FLOODWALL ALONG
MISSISSIPPI RIVER

A 23 FEET

NE 17.5 FEET, B
AVG AMNUAL HIGHWATER 14 FT T

GENTILLY HNORMAL LAKE 1.0 FT LEVEL.

ELEVATIONS IN FEETNGYD
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TIME ACTION

08:15 Depart Omni RoyalOrleans

08:50 Arrive MVN

09:00 HPS Overview Brief

10:05 Site Visit(s) to:

IHNC with drive through g™ Ward

MRGO via 510 Bridge
London Avenue Canal
Orleans Avenue Canal

Noon Lunch at Deanie’s

13:35 Site Visit(s) Continue

17" Street Canal
14:05 Harvey Canal

and Cousins Pumping Station

Lake Pontchartrain

Frie@ s + pmp ¢ (Hurricane Katrina)i# -kKiF & B
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Scale Number|Winds  |Pressure Surge Damage
(Category) (mph) (millibars) | (feet)

3 111 - 130 [945 - 964 9 tol2 [Extensive

4 131 - 155 [920 - 944 13to 18 [Extreme

5 > 155 < 920 > 18 Catastrophic
Katrina

3 127 920 20 — 27 “Catastrophic
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2007 & 11 % 9~10 p o Brokd#g o2t 5l I 7%
it % P43+ Harris County’s 7% ¢ 2 & (Harris County
Flood Control District » HCFCD) 2 % % & = B (San
Antonio)i® g1 42 - 11 * 9 p § P g 4L HCFCD #2~ Harris
County ¥ -k &is2 f3F - 5gidd HCFCD * A R 533 kL
MR FERBE R F RS AN SR FaeT (G
2 RE LT~ 2 e )

PR gL GEEARTE - TERALT P RE EPY

Harris County's 4 Types of Floodplains

[[] valtey Floodplain
[[] shallow Fioodpiain

[[] Major River Floodplain i
[[] ceastal Floodpiain -
Teoa (peded abed
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27



4 2 Harris County’s [# £ ¥ I & (742 %

TIME ACTION
07:45 % 4. Harris County Flood Control
District(HCFCD)
08:30 HCFCD fif 4%
(Yeh Min Maa-Moderator) Conference Room 100
® (Gary Green:Welcome, HCFCD history and
projects/funding (20min)
® Jacob Spenn: TSARP, LIDAR, Floodplain
Regulations(30min)
® Break(10min)
® John Randolph: Buyout Program(20min)
® Jeff Lindner: Flood Watch and Information
Program(30min)
® Break(10min)
® (Question and answer session Break(30min)
11:00 EAL KL MEe ®T R ER%Y © Houston Transtar
11:15 %2+ Houston Transtar
Noon
13:30 % % %3 Project Brays, Barker Reservoir
17:00 S L TR E Rk R 4R
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2007 Water Resources Program
The 20" AIT-TECRO Annual Review Meeting
Conclusions

- The 2007 20™ AIT-TECRO Annual Meeting was held on November 5, 2007 at the
Technical Service Center, Bureau of Reclamation (Reclamation), in Denver,
Colorado, USA. Delegates for the Water Resources Agency of Taiwan (WRA) and
Bureau of Reclamation (Reclamation) discussed various issues related to the work
accomplished in 2007, potential work items in 2008 under Appendix 6 and 8
Agreements, and other matters. The meeting has reached the following
conclusions:

1. Conclusions about the 2007 work accomplishment:
» Appendix 6

* A final report from Reclamation will be delivered by mid-December
based on Taiwan regional water resources offices’ responses already
received by Reclamation.

» Appendix 8

» After review and discussions, WRA adopted the midterm progress
report of “Predicting Rock Scour” as the work accomplished in 2007.
The final report will be delivered in April, 2008.

= Reclamation will provide further details of needed parameters to
estimate river rock scouring in Taiwan after the December trip.

2. 2008 Work items:
» Appendix 6

Reclamation will send technical team(s) to assist WRA regarding the
following technical issues upon request:

» Shihmen Reservoir intake work for NRWRO in early 2008.

» Due to the recent typhoon impact, Reclamation suggestions about the
current facility enhancement implementation for sediment sluice tunnel
in Shihmen Reservoir for NRWRO will be in 2008.
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* [fusan Reservoir for CRWRO in November 2008
* Tsengwen Transbasin Works for SRWRO in November 2008
» Appendix 8

Reclamation is to provide technical consulting service in 2008 for the
following:

= The riverbed stability project of Tachia River

= The density current and dredging experiment project of Shihmen
Reservoir

= Overall river rehabilitation and restoration research and planning
project in Choshui River

Reclamation will provide a proposal in January 2008 for the 2008 work
scope.

SIGNATORIES
For WRA, TAIWAN For Reclamation, USA
Sy 4l A Ram
Mr. Sheng-Yen ste Mr. Michael R. Gabalden
Chief Engineer Acting Director
Water Resources Agency Technical Resources
Ministry of Economic Affairs Bureau of Reclamation

U.S. Department of the Interior
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Chatfield Dam & Lake

Chatfield Dam was the second of three dams built to protect the Denver region from floods. Located
southwest of Denver on the South Platte River, construction of the dam was begun in 1967 and was
completed in 1975. The dam measures approximately 13,136 feet in length with a maximum height of 147

feet from the streambed to the top of the dam.

Chatfield Lake is 2 miles long and has an average depth of 47 feet. The lake drains an area of
approximately 3,018 square miles. The 1,479-surface-acre lake has a storage capacity of 27,046 acre-feet
e The Dam
Type-Rolled Earth Fill
Height-147 feet
Length-13,136 feet
Width of Top-30 feet

Fill Quantity-14,650,000 cubic yards

The Spillway
Type-Ungated Chute
Capacity-188,000 cubic feet per second

The Outlet Works
Type-Circular 7 feet in diameter

Capacity-2,000 cubic feet per second

The Lake

Drainage above dam-3,018 square miles
Storage Capacity-355,000 acre feet
Surface Acres (max. pool)-4,822 acres
Surface Acres (multi-purpose

pool)-1,479 acres

Maximum depth-47 feet
Length of multi-purpose pool 2 miles
Width of multi-purpose pool-1.5 miles

Capacity of multi-purpose pool-27,046
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Cherry Creek Dam & Lake

Cherry Creek Dam was the first of the three dams to be built to protect the Denver region from catastrophic
South Platte River floodwater that plagued the area for more than 100 years. Located at the southeast edge of

Denver in Aurora, Colorado, construction of the dam was begun in 1948 and was completed in 1950.

Cherry Creek Lake is 1.5 miles long, has 8 miles of shoreline, and has a maximum depth of 26 feet. The lake
drains a total area of approximately 385 square miles. The 880-surface acre lake has a storage capacity of
134,470 acre-feet of water.

The Dam

Type-Rolled Earth Fill

Height-141 feet

Length-14,300 feet

Width of Top-30 feet

| Fill Quantity-13,000,000 cubic yards

8 The Spillway
: Type- Open Channel
8 Canal-12,200 feet long by 55 feet wide

The Outlet Works
| Type-3 conduits 679.5 feet

MM\, Concrete-31,500 cubic yards
vt

-

The Lake

2y Drainage above dam-390 square miles

k. ' Storage Capacity-134,4700 acre feet

.‘ = Surface Acres (max. pool)-2,630 acres

: Surface Acres (multi-purpose pool)-850 acres
Maximum Length of Pool-3.25 miles
Shoreline at multi-purpose pool-8 miles
Capacity of multi-purpose pool-13,960

acre-feet
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Bear Creek Dam & Lake

Bear Creek Dam was the last of three dams built to protect the Denver region from floods. Located on the
southwest edge of suburban Lakewood at the confluence of Bear Creek and Turkey Creek, construction of the
dam was authorized in 1968 and was completed in 1982. The dam was constructed in two segments including

the main embankment and the south embankment.

Bear Creek Lake is less than 1 mile long and has an average depth of 48 feet. The lake drains an area of
approximately 236 square miles. The multi-purpose pool measures 110-surface-acres and has a storage
capacity of 2,000 acre-feet.
The Dam
Type: Rolled Earth Fill
Height:
Main Embankment 179.5 feet
South Embankment 65.0 feet
Length:
Main Embankment 5,300 feet
South Embankment 2,100 feet
Width of Top:
Main Embankment-30 feet
South Embankment-30 feet
Fill Quantity:
Main Embankment 11,345,000 cubic
yards
South Embankment 770,000 cubic yards

The Spillway
| Type: Earthen Cut
Capacity: 153,500 cfs

The Outlet Works
Type: Circular 7 ft in diameter

Capacity: 2,000 cfs

The Lake

Drainage above dam: 236 sq. miles
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Storage Capacity: 78,000 ac-ft

Surface Acres (max. pool): 718 acres

Surface Acres (multi-purpose pool): 110 acres

Maximum depth: 48 feet

Length of multi-purpose pool: 0.5 miles

Width of multi-purpose pool: 0.4 miles

Capacity of multi-purpose pool: 2,000 ac-ft
Tri-Lakes Information Center

The Tri-Lakes Information Center is located on top of a hill overlooking Chatfield Lake. Here,
visitors can learn about the Tri-Lakes and the surrounding area. Organized groups can take a field
trip to the Chatfield Dam. The Information Center is staffed by Corps employees and is

conveniently located near the C-470/Wadsworth interchange.
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| Orleans Qutfall Canal

US Army Corps Project Fact Sheet

of Engineers &
Hurricane Protection Office

The Orlzans Avenue Outfall Canal is located between the 17" St. and Londen
Avenue Canals, and extends approximately 1.8 miles from Pumping Station #7
to Lake Pontcharirain. The project includes the construction of an interim gated
flood control structure on the canal at Lake Pontchartrain. This structure has
five panel gates that will be open under normal conditions and closed during ris-
ing Lake Pontchartrain surge from impending tropical storm activity. When the
gates are closed, pumps will move water out of the drainage canal, around the
closed gates and intc Lake Pontchartrain.

= The structure has 10 temporary pumps with a current pumping capacity of
2,200 cubic feet per second. At this rate, the pumps could fill the average
back yard swimming poc! in about one second.

» The five massive gate panels are 35.5 feet tall and nearly 12 feet wide.
They are supported by structures called jackets. The jackets are anchored to
a depth of 110 feet.

+ Rounded concrete cells, 46 feet in diameter, provide support for the pumps’
discharge pipes and integrate the gated structure with the earthen levee. An-
choring the cells and providing support for the discharge pipe are H-piles
that are driven more than 66 feet.
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New Orleans Hurricane Protection Office Shaping Today, Securing Tomorrow
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Orleans Outfall Canal
ey Project Fact Sheet

Hurricane Protection Dffice
Stronger Protection for New Orleans

The U.S. Army Corps of Engineers’ efforts to upgrade the flood and
storm protection system will continue through 2010. The Corps will engi-
neer, construct and improve storm flood protection infrastructure to a
100-year protection level. This work includes:

= Constructing permanent pump and flood gate structures to block
storm surges from entering the 17th St., Orleans Avenue, and London
Avenue Canals.

= Constructing the best engineering solution for providing the 100-year
level of protection for the Inner Harbor Navigational Canal.

= Raising levees to the 100-year level protection.

The federal government has appropriated more than $7 billion to com-
plete the work of restoring and improving the hurricane protection sys-
tem. The work currently consists of more than 100 planned construction
projects.

AUG 2007
New Orleans Hurricane Protection Office Shaping Today, Securing Tomorrow

42



pre——

[

US Army Corps
of Engineers o

17" Street Qutfall Canal

Project Fact Sheet

Hurricane Protection Office

The 17" St. Outfall Canal extends approximately 2.4 miles north from
Pump Station #6 to Lake Pontchartrain, It is the boundary between Or-
leans and Jefferson Parishes, entities that share in the canal's manage-
ment and maintenance.,

This interim gated closure structure is operational and can provide
protection against storm surge. The structure is located at the outfall
of 17" St. Canal at Lake Pontchartrain. To protect the canal, the
structure includes a series of 11 panel gates that will be open under
normal conditions and closed during impending storm surge due to
tropical storm activity.

Each gated panel is nearly 12 feet wide, 27 feet tall and more than 15
inches thick. Each panel weighs approximately 11 tons and are heav-
ily reinforced for strength.

Currently there are 18 temporary pumps and 14 portables on this site
with the pumping capacity of 5,200 cubic feet per second. By mid-
August 2007, the pumping system will be able to evacuate water at a
rate of 7,600 cubic feet per second with the addition of 11 new direct
drive pumps. That is the equivalent of filling an Olympic-sized swim-
ming pool in less than 12 seconds.

17" St. Canal l-wall breach has been repaired with the construction of
approximately 400 feet of new T-wall.

With the new structure in place, the city has better protection than
ever before. When storm surge threatens the safe water level in the
canal, the gates will close to block the surge and pumps will evacuate
the water through the structure into Lake Pontchartrain.

—e - — L~

AUG 2007

New Orleans Hurricane Protection Office Shaping Today, Securing Tomorrow
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17" Street Outfall Canal

US Army Corps Project Fact Sheet
of Engineers e

Hurricane Protection Office

Stronger Protection for New Orleans

The U.S. Army Corps of Engineers' efforts to upgrade the flood and
storm protection system will continue through 2010. The Corps will engi-
neer, construct and improve storm flood protection infrastructure to a
100-year protection level. This work includes:

« Constructing permanent pump and flood gate structures to block
storm surges from entering the 17th St., Orleans Avenue, and London
Avenue Canals.

» Constructing the best engineering solution for providing the 100-year
level of protection for the Inner Harbor Navigational Canal.

» Raising levees to the 100-year level protection.

The federal government has appropriated mare than $7 billion to com-
plete the work of restoring and improving the hurricane protection sys-
tem. The wark currently consists of more than 100 planned construction
projects.

AUG 2007
New Orieans Hurricane Protection Office Shaping Today, Securing Tomorrow
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London Avenue Qutfall Canal
Fivieh i Project Fact Sheet

Hurricane Protection Cffice

The London Avenue Quifall Canal is located in Orleans Parish, east of Orleans
Avenue Canal. The canal extends approximately 3 miles from Pump Station #3
to its outfall at Lake Pontchartrain.

The project includes the construction of an interim gated closure structure on
London Avenue Canal at Lake Pontchartrain. This structure has a series of 11
panel gates that will be open under normal conditions and may be closed
during rising Lake Pontchartrain surge from impending tropical storm activity.

» The structure currently has 12 temporary pumps with a pumping capacity of
2,800 cubic feet per second. By mid-August, the pumping system will be
able to evacuate water at a rate of 5,000 cubic feet per second with the addi-
tion of 8 new direct drive pumps. That is equivalent of filing an Olympic-sized
swimming pool in less than 20 seconds.

o The massive movable gates are 35.5 feet tall and nearly 12 feet wide. They
are supported by structures called jackets. The jackets are anchored to a
depth of 110 feet,

» Rounded concrete cells, 46 fest in diameter, provide support for the pumps’
discharge pipes and integrate the gated structure into the earthen levee. An-
choring the cells and providing support for the discharge pipe are H-piles
that are driven more than 66 feet.

» l-wall breaches at Robert E. Lee and Mirabeau have been repaired with the
replacement of new T-wall.

AUG 2007

New QOrleans Hurricane Protection Office Shaping Today, Securing Tomorrow
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London Avenue Qutfall Canal

US Army Corps Project Fact Sheet

of Engineers @
Hurricane Protection Office

Stronger Protection for New Orleans

The U.S. Army Corps of Engineers’ efforts to upgrade the flood and
storm protection system will continue through 2010. The Corps will engi-
neer, construct and improve storm flood protection infrastructure to a
100-year protection level. This work includes:

= Constructing permanent pump and flood gate structures to block
storm surges from entering the 17th St., Crleans Avenue, and London
Avenue Canals.

= Constructing the best engineering solution for providing the 100-year
level of protection for the Inner Harbor Navigational Canal.

= Raising levees to the 100-year level protection.

The federal government has appropriated more than $7 billion to com-
plete the work of restoring and improving the hurricane protection sys-
tem. The work currently consists of more than 100 planned construction
projects.

AUG 2007

New Orleans Hurricane Protection Office Shaping Today, Securing Tomorrow
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US Army Corps

of Engineers ®
Hurricane Protection Office

Inner Harbor Navigation Canal
Project Fact Sheet

;

Overtopping of the hurricane protection system by Hurricane Katrina was evi-
dent along portions of the Inner Harbor Navigation Canal, also known as the In-
dustrial Canal. There were four breaches in this part of the protection system,
two on the east side and two on the west side. The east side breaches were lo-
cated in the Lower 9"'Ward neighborhood and had devastating results. The
west side breaches were in the vicinity of France Road and Benefit Street.

Improvements made to the Inner Harbor Navigation Canal levee wall include:

e The U.S. Army Corps of Engineers repaired the east side breaches by re-
placing the I-walls with strengthened T-walls, and raised the heights back to
the previously authorized elevation. T-walls increase stability and are more

capable of resisting lateral pressure.

conditions.

Locatien and Vicinty Ma

IHNC 01

’(m[(
o

The walls are built to elevation 15 feet, about 2 feet higher than pre-Katrina

Sheet piles driven to a depth of 23 feet provide protection against seepage.

Concrete splash pads adjacent to the T-walls help keep water from scouring
and eroding ground around the base of the walls.

New Orleans Hurricane Protection Office
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Inner Harbor Navigation Canal

US Army Corps Project Fact Sheet

of Engineers @
Hurricane Protection Office

Stronger Protection for New Orleans

The U.S. Army Corps of Engineers work to upgrade the flood and storm protec-
tion system will continue through 2010. The Corps will engineer, construct and
improve storm flood protection infrastructure to a 100-year protection level. This
work inciudes stronger levees, floodwalls and interior drainage, including:

o Constructing permanent pump and flood gate structures to block storm
surges from entering the 17th St., London and Orleans Ave. Canals,

+ Replacing |-walls damaged by Hurricane Katrina with stronger T-wall or L-
wall design flocdwalls.

 Reinforcing undamaged l-walls and the surge pretection closures.

Old I-wall design,
sheet pile driven to
design depth and
capped with con-

Supporting the T-wall are a se>
ries of H-piles driven fo a depth
of 75 feet. A reinforced mesh of
steel weaves the T-wall and H-
piles together to form a barrier
to protect against surge.

New Orleans Hurricane Protsction Office Shaping Today, Securing Tomarrow
MAR 2007
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MISSISSIPPI RIVER GULF OUTLET

Project Fact Sheet
Us Army Corps

Of Engineers ®
Protection Restoration Office

The Mississippi River Gulf Outlet (known as "Mister Go"} is & 76-mile federal navigation channal
connecting the Gulf of Mexico to tidewater port facilities in New Orleans. Authorized in 1855 and
completed 1968, the channel provided a safer and shorter route for deep drait international
shipping. Portions of the channel are fronted with hurricane protection levees. fiood gates and
fiood walls.

Large sections of the levee along the channel were destroyed or seversly demaged during
Hurricane Katrina. Following the hurricane, the Congress directed the Corps of Engingars to
develop a comprehensive plan to de-authorize deep draft navigation on the channel between the
Gulf of Mexico and the Gulf Intracoastal Waterway. An interim report, submitted to Congress in
December 2008, concluded that no national economic justification exists for continuing navigation
on the channel. In addition, the report noted that a best solution for the future of the channal
would be total closure with an earthen or rock structure near Hopedale at the Bayou La Loutre
ridge in St. Bernard Parish, Louisiana.

The MRGO Is a high-profile and highly controversial issue for the Corps of Engineers.
= Environmental impacts to coastal wetlands through dredging, vessel wake erosion and
salt water intrusion into sensitive tidal estuaries are noted public and government
concerns. Currently no dredging Is being conducted to maintain the channel and
vessels are imited to approximately 20-foot draft.

e Public perception that the channel funnels hurricane storm surge from the Gulf of
Mexico into St Bernard Parish and the City of New Orleans is widespread. Note
numerous lawsuits are active on this subject related to Hurricane Katrina damages.

° Annual operations and maintenance costs associated with frequent dredging (~S14
million per year and higher following storm events due to offshore shoaling).

¢ Limited and diminishing navigation use of the MRGO channel.

o High public demand (both locally and with National environmental organizations)
calling for "Closing Mister Go™.

s .
Floeiee 4 tewOnoms
4
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MISSISSIPPI RIVER GULF OUTLET

Project Fact Sheet

US Army Corps

Of Engineers ®
Protection Restoration Office

The future of the MRGO in terms of continuing navigation or “closure” is a linchpin decision affecting a
number of ongoing USACE actions in the area. These important missions include hurricane protection,

channel:

= Completing 100-year protection for hurricans surge. |Installing new levess and/or fiood
gates and raising some existing levess. Authorized in the 4" Supplemental to prevent storm
surge from entering inner harbor area from Lake Borgne east of New Orleans.

¢ Louisiana Coastal protection and Restoration (LACPR). Technical effort to develop a
comprehensive plan for all of south Louisiana for coastal restoration, flood control, and
hurricane protection. Congressional authority calls for “Category 5" protection.

o MRGO Deep Draft De-authorization Study - Due to Congress in December 2007.
Conducted at full Federal expense of $3.3 million. CEMVN team is expediting preparation
of final report.  Draft Executive Summary released in May 2007 to aid other efforts and to
meet public demand. Heavy stakeholder involvement underway.
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FACT SHEET
MISSISSIPPI RIVER GULF OQUTLET

Background

The Mississippi River Gulf Outlet (known as “Mister Go™) is a 76-mile federal navigation
chennel connecting the Gulf of Mexico 1o tidewater port facilities in New Orleans. Authorized
in 1956 and completed 1968, the channel provided a safer and shorter route for deep drafi
international shipping. Portions of the channel are fronted with hurricane protection levess.
flood gates and flood walls. Large sections of the levee along the channel were destroyved or
severely damaged during Hurricane Katrina, Following the hurricane, the Congress direcied the
Corps of Engineers to develop a comprehensive plan 1o de-authorize deep draft navigation on the
channel between the Gulf of Mexico and the Gulf Intracoastal Waterway. An interim report,
submitted 1o Congress in December 2006, concluded that no national economic justification
exists for continuing navigation on the channel. In addition, the report noted that a best solution
for the future of the channel would be total closure with an earthen or rock structure at the Bayou
La Loutre ridge near Hopedale in St. Bemard Parish, Louisiana.

Issues
The MRGO is a high-profile and highly controversial issue for the Corps of Engineers.
¢ Environmentel impacts to coastal wetlands through dredging, vessel wake erosion and
salt water inmusion into sensitive tidal estuaries are noted public and government
concerns. Currently no dredging is being conducted to maintain the channel and vessels
are limited to approximately 20-foot draft.
¢ Public perception that the channel funnels hurricane storm surge from the Gulf of Mexico
into St. Bernard Parish and the City of New Orleans is widespread. Note numerous
lawsuits are active on this subject related to Hurricane Katrina damages.
¢ Annual operations and maintenance costs associated with frequent dredging (~$14
million per year and higher following storm events due to offshore shoaling).
o Limited and diminishing navigation use of the MRGO channel.
¢ High public demand (both locally and with National environmental organizations) calling
for “Closing Mister Go™.

Current Actions

The future of the MRGO in terms of continuing navigation or “closure™ is a linchpin decision

affecting a number of ongoing USACE actions in the area. These imporant missions include

hurricane protection, navigation, and ecosystem restoration. The following activities are

cusrently underway on or near the channel:

¢ Completing 100-year protection for hurricane surge. Installing new levees and/or flood

gates and raising some existing levees. Authorized in the 4” Supplemental to prevent
storm surge from entering inner harbor area from Lake Borgne east of New Orleans.

¢ Louisiana Coastal protection and Restoration (LACPR). Technical effort to develop a
comprehensive plan for all of south Louisiana for coastal restoration, flood control, and
hurricane protection. Congressional authority calls for “Category 57 protection.

e MRGO Deep Draft De-authorization Study — Due to Congress in December 2007,

Conducted at full Federal expense of $3.3 million. CEMVN team is expediting
preparation of final report. Draft Executive Summary released in May 2007 to aid other

o1



Harvey Canal Hurricane Protection Project
Fact Sheet

5. Army Lorps of enginesrs
New Crieans District, MYN-PM-E

PROJECT AUTHORITY: The Westwego to Harvey Canal Hurricane Protaction Project was authorized by
the Water Resources Development Act (WRDA) of 1886 (PL €8-662). The WRDA of 1996 (PL 104-303)
modified the project and added the Lake Cataouatche area to the project. WRDA 1996 also authorized
the East of Harvey Canal Hurricane Protection Project. WRDA 1998 (PL 106-53) combined the three
projects under the current name. Due to Hurricane Katring, tha Department of Defenss, Emergency
Supplemental Appropriations to Address Hurricanes in the Guif of Mexico and Pandemic Influenza Act.
2006 (PL 109-148) appropriated funds in the amount of 5147,614,000.00 to accelerate completion of the
West Bank and Vicinity Hurricane Protection Project at full Federal expense.

PROJECT SPONSORS: The West Jefferson Levee District (WJLD) was the sponsor for the originally
authorized project (Westwego te Harvey Canal) and a Local Coaperation Agreement (LCA) was axsouted
in December 1990. Subsequently, in June 1893, the Lovisiana Dapartment of Transportation and
Development (LADOTD) was designated as the non-Federal sponsor for the project, including the
additional areas of Lake Cataouatche and East of Harvey Canal. In November 1995, a Cooperative
Endeavor Agreement was executed between WJLD and LADOTD that designates WJLD as the Executive
Agent of LADOTD for the purposes of the project. Amendment Number 1 of the LCA was executed in
April 1988, with LADOTD as the sponsor for construction of the current project and WJLD as the sponsor
for OMRR&R of the current project.  Amendment Number 2 of the LCA was executed on 2 April 2007, In
this agreement, DOTD remains the non-Federal spensor for the project for construction, and WJLD
represented by the President of the Board of Commissioners of the Southeast Louisiana Flood Protection
Autherity — West Bank, as the sponsor for the OMRR&R of the current project,

PROJECT LOCATION:
The project is located on
the west bank of the
Mississippi River in the
vicinity of New Orleans and
in Jefferson, Orleans and
Plaguemines parishes.

PROJECT PURPOSE:

The project will provide
storm damage reduction to
residents from storm
surges from Lakes
Cataouatche and Salvader,
and waterways leading to
the Gulf of Mexico.

! £ g . AT s g sooa iy
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\‘ ';'j Ty WEST BANK AND VICINITY,
t 7 HURRICANE PROTECTION PROJECT
/)" F HARVEY CANAL FLOODWALLS
s ]i\ JEFFERSON &PLADUEMINES PARISHES, AL
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Harvey Canal Hurricane Protection Project
Fact Sheet

S. Army Lorps of Engineers
Neaw Orieans District, MYN-PM-E

PROJECT DESCRIPTION: The project provides hurricane protection fo the urban area from Lake
Cataouatche to Oakville, Louisiana along the west bank of the Mississippi River, in the vicinity of New
Orleans, Louisiana. The project area is an area of high-density residential and commercial development.
As a result of exiremely low elevations and the inadequacy of existing local levess, much of the area is
subject to flooding during moderate tropical storms. To protect residents and businesses approximately
86 miles of levees and fioodwalls and a sector gate will be constructed. In the Westwego to Harvey Area
approximately 22 miles of levee and 2 miles of floodwall will be constructad. In the West of Algiers Canal
Area about 11 miles of levee and 5 miles of floodwalls will be constructed. including the construction of a
navigable sector flood gate. In the East of Algiers Canal Area about 14 miles of levee and about ¥ mile of
floodwall will be constructed, and in the Lake Cataouatche Area about 10 miles of levee and 2.5 miles of
floodwall will be constructed. The features of these plans will provide protection to vulnerable areas from
ihe standard project hurricane events and will avert catastrophic loss of life and property during such
EVents.

Engineering, design, and construction efforts are underway con all three areas of the project. The
auihorized project was about 50% complete when Hurricane Katrina made landfall. Prior to Hurricane
Katrina, the project was scheduled to be completed in 2018, dependent on funding. Emergency
Supplemental Funding Bills 3 and 4 have provided additional funds and authority to accelerate the
completion of the project as well as raise the project to the 100 year level of protection.
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MAJOR PROJECT FEATURES: The Harvey Sector Gate is a major navigable floodgate located in the
Harvey Canal at Lapalco Boulevard, This flocdgate installation is complete and work continues on the
adjacent Cousins Pump Statien discharge wall. Floodgate and discharge walls are scheduled to be
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Harvey Canal Hurricane Protection Project
Fact Sheet

.5, Army Lorps of Engineers
New Orizans District, MVN-PM-E

complete to elevation +11.5 NGVD by summer 2008; however, an interim closure acress the canal to
elevation +8 will be in place by the peak of hurricane season 2007 and will provide hurricane surge
protection to residents and businesses north of the gate. This gate closes when water levels in the canal

reach + 3.0 NGVD. To complete the flood protection to the south of this gate, about 3.5 miles of
floodwalis and 1 mile of levee will be constructed along the east bank of the canal. Currently. no federal
protection exists along the east bank of Harvey Canal. A levee constructed to 9.5 NGVD, completed in FY
08, protects the west side of the canal, The first of these critical floodwall contracts was awarded in
March, with 4 subsequent contract awards in the weeks following. Completion of all floodwall contracts is
scheduled for late 2008 The atiached map shows the sector gate and the floodwall and levee alignment
along the canal.
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Harvey Canal Hurricane Protection Project
Fact Sheet

5. Army Lorps of Enginsers
New Orlzans District, MVN-PM-E

Alternative 3 — Sector Gate on Algiers Canal
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OUR MISSION

Provide flood damage reduction projects that work,
with appropriate regard for community and natural values.

Harrs Counfy

The District accomplishes its mission by: o]
o Devising flood damage reduction plans Mmm!_dn&
o Implementing the plans 9900 Northwest Freeway

Houston, Texas 77092
713 6844000

www.hefed.org

o Maintaining the infrastructure

The Harris County Flood Control District (District) is a special purpose district created by the Texas
Legislature in 1937 in response to devastating floods that struck the region in 1929 and 1935. The
District's boundaries are coincident with Harris County, a community of more than 3.9 million that
includes the City of Houston. Nature gave us 22 primary watersheds within the county’'s 1,756
square miles, each with its own independent flooding problems.

The District's mission, in simple terms, is to: (1) Devise flood damage reduction plans;
(2) Implement the plans; and (3) Maintain the infrastructure. The District's drainage and flood
control infrastructure is extensive, including more than 1,500 channels totaling about 2,500 miles in
length (about the distance from Los Angeles to New York). Nature also challenges us with flat
terrain, clay soils that do not absorb water well, and annual rainfall of 48 inches. The flooding
problems in the community are severe, with several hundred thousand homes and businesses in
the identified flood plain (not all flooding areas are mapped yet), and projects to reduce the risk are
estimated to cost several billion dollars.

The District’s income is derived primarily from a dedicated ad valorem property tax. The rate is
variable depending on operation and maintenance needs, and in 2006 was set at 3.2 cents per
$100 valuation (the statutory limit for the District's tax rate is 30 cents per $100 valuation). Capital
projects are funded with District short term borrowing and long term bonds, Harris County long term
bonds, impact fees, and cash. By using the combined resources of Harris County and the District,
many more projects can be implemented across Harris County. The District's Capital Improvement
Program proposed for FY2007-08 calls for about $220 million in projects.

Through aggressive privatization and managed competition, the District has reduced its full time
staff to 409, down from nearly 1,000 in 1989. The District is crganized into four primary divisions, as
shown on the next page. The District obtains virtually all engineering design work for capital
projects and maintenance repairs through consulting confracts, and obtains all construction work
through the competitive bidding process. All of the District's routine maintenance {mowing) is
performed through contracts with private companies.

The District's Mission Statement is: “Provide flood damage reduction projects that work, with
appropriate regard for community and natural values.” This balancing act is a continual challenge in
the third most populous county in the United States, and achieving needed flood risk reduction
within financial limitations is the major compenent of the District's commitment to make every
taxpayer dollar count.

A Division of Harris County Public Infrastructure Department

57



F%iﬁ%ﬁﬁ:s‘; R

—
—

5ok 11§

o TES R

Byl R B ARBRZEK412 389124
e ht  http://www.wra.gov.tw

4% 1 (02) 3707-3000

@E :(02) 3707-3166

%7 PRAx% & 0 0800212239

P PESTE (1K)

Bohkl oS¢ W R EB01 5
%4 1 (04) 2250-1250

@E :(04) 2250-1628

% % PRFxE 4 1 0800001250



