PROJECT INFORMATION REPORT

REHABILITATION EFFORT FOR

GRAND ISLE AND VICINITY, LA

BEACH EROSION AND HURRICANE PROTECTION PROJECT

1. NAME AND LOCATION:  Grand Isle is a low-lying inhabited barrier island located along the Gulf of Mexico in Jefferson Parish, Louisiana, approximately 50 miles south of New Orleans, LA, Appendix B, Plate 1.  The island extends approximately 7.5 miles along the gulf shore generally in a northeast to southwest direction, and is approximately 0.75 mile wide at its center.  Natural elevations range from approximately three to five feet National Geodetic Vertical Datum (NGVD) along the gulf shore to sea level marsh along the bay shore of the island.

2. PUBLIC SPONSORS:
Town of Grand Isle

P.O. Box 200

Grand Isle, LA  70358

(985) 787-3196

togi@mobiletel.com
State of Louisiana

Department of Transportation and Development

(LA DOTD)

1201 Capitol Access Road, Room 302D

Baton Rouge, LA  70802

(225) 379-1253

epreau@dotd.state.la.us

3. POC  FOR PUBLIC SPONSOR:
Mayor D. Camardelle

P.O. Box 200

Grand Isle, LA  70358

(985) 787-3196

togi@mobiletel.com
Mr. Ed Preau

P.O. Box 94245  Room 302D

Baton Rouge, LA  70804-9245

(225) 379-1253

(225) 379-1848 (FAX)

epreau@dotd.state.la.us

4. PROJECT AUTHORIZATION:  The Grand Isle Beach Erosion and Hurricane Protection Project was authorized by resolutions of the House of Representatives and the Senate dated 23 September 1976 and 1 October 1976, respectively, under Section 201 of the Flood Control Act of 1965 dated 27 October 1965 (Public Law (PL) 89-298, House Document No. 94-639).
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The authority for USACE to provide rehabilitation assistance to the Town of Grand Isle is PL 84-99 (33 U.S.C. 701n).  The appropriation for this authority is Flood Control and Coastal Emergencies, 96x3125.

5. PROJECT CLASSIFICATION:  The Grand Isle Beach Erosion and Hurricane Protection Project provides protection from waves driven by hurricanes that have a recurrence frequency of up to once in every 50 years.  The hurricane protection project consists of a berm, vegetated sand dune extending the length of Grand Isle’s gulf shore and a jetty to stabilize the western end of the island at Caminada Pass and an offshore breakwater system.

6. DESIGN DATA AND CONSTRUCTION HISTORY OF PROJECT:

a. Sand Berm and Dune:  The main features of the hurricane protection project consist of a sand berm and vegetated sand dune extending the length of Grand Isle’s gulf shore.  The dune has a 10-foot wide crown with elevations varying between 12 feet and 13.5 feet NGVD, and side slopes of 1 Vertical (V) on 5 Horizontal (H) protected from erosion by vegetation consisting of sea oats and bitter panicum.  The sand berm falls along a 1V on 33H slope from elevation 8.5 at the toe of the dune and gulfward to natural ground or gulf bottom.  An additional feeder berm, consisting of a 100-foot sand beach, was added in the vicinity of baseline station 76+00 because of the increased initial erosion in this area.  The hurricane protection project overview is shown in Appendix B.

b. Segmented Breakwaters:  New Orleans District (CEMVN) constructed the hurricane protection project in 1984.  The project was essentially complete in January 1985, but prior to acceptance by the local sponsors, it was damaged by winter storms and three hurricanes.  Hurricanes Danny, Elena and Juan struck Grand Isle in August, September and October 1985, respectively.  From 1985 to 1989 CEMVN went through several iterations of designs to repair the project and gathered funds from various sources to pay for the repair.  A decision was made to complete the project in two phases.  In Phase 1, beach repairs, a cuspate bar fronting the state park was dredged and used to restore the beach and dune in the state park.  A breakwater demonstration project consisting of two small areas of sand-filled bags were also built on the shore of Grand Isle.  The west end terminal groin was extended 500 feet and the east end jetty was extended 200 feet to better stabilize the ends of the island.  Several delays were experienced while trying to get to Phase 2.  Additionally, upon reanalysis and based on experience to date, the long-term erosion rate was revised to 140,000 cubic yards per year in 1986.  In the reanalysis, the erosion of the beach was treated as a uniform process over the entire length of the island.  In late 1989, before completion of the rehabilitation, the Town of Grand Isle built a stabilization complex consisting of two groins, a seawall, and four-segmented offshore breakwaters near station 190+00 at the center of the island.  In 1991, Phase 2 of the first nourishment of the beach and dune “repair” with 600,000 cubic yards of fill was completed.  The breakwaters and groins, built by the Town of Grand Isle in 1989, created a complete barrier to transport of sand alongshore at the middle of the island.  As a result, the island west of the breakwaters is relatively stable, and the island east of the breakwaters has a shortage of sand, and has suffered significant erosion.

In August 1992, Hurricane Andrew passed by Grand Isle and eroded about 250,000 cubic yards of fill from the project.  After Hurricane Andrew, it was believed that a carefully designed system of breakwaters could reduce the erosion rate back to the original 100,000 cubic yard per year computed during the project design.  The Coastal Engineering Research Center (CERC) was asked to conduct a numerical model to design a breakwater system.  Utilizing the Genesis model, CERC tested several configurations of seven-segmented offshore breakwaters east of the Town’s stabilization complex.  The model indicated that the breakwaters would stabilize the beach over a four to six year period with the inclusion of 100,000 cubic yards of sand at the eastern end of the breakwater system.  While the breakwaters were being modeled, the local sponsor tried placing sand on the beach by truck haul with little success, and the process was halted pending construction of the segmented breakwaters.  As plans and specification were being developed for the breakwaters, it was determined that sufficient funds were available to build 23 breakwater segments and the breakwaters were installed between December 1994 and May 1995.

c. Pedestrian Crossovers:  Twenty-one wooden pedestrian crossovers were constructed to allow pedestrian access to the beach without disturbing the dune vegetation.

d. Emergency Vehicle Crossovers:  Four emergency vehicle ramps were constructed.

e. Handicapped Ramps:  Three handicapped ramps were constructed to allow mobility-challenged individuals to cross the dune.

f. East Jetty and West Terminal Groin:  The east jetty was constructed out of stone by the State of Louisiana in 1964.  Prior to the authorization for construction of the beach and dune project, the west end terminal groin was built by the State for which they were reimbursed $1,000,000, based on Congressional authorization.  These structures are an integral part of the design of the project.  The terminal groin and jetty provide anchor points for the island so that the ends of the island do not migrate.

7. MAINTENANCE:  The Grand Isle Beach Erosion and Hurricane Protection Project was turned over to the local sponsor on 1 October 1991.  Damage to the dune from Hurricane Andrew in August 1992, was repaired under the authority of the 1992 Dire Emergency Supplemental Appropriations Act, Public Law 102-369, approved 23 September 1992.  The local sponsors obtained funds through the state legislature to perform re-nourishment of the project.  Prior to damages from the series of storms for the 2002 Hurricane Season the re-nourishment work required was calculated from visual surveys and survey information provided by the local sponsor.

8. PERIODIC NOURISHMENT:  The beach profile will continually readjust itself to reach an equilibrium that is compatible to the existing waves.  An estimated 140,000 cubic yards of sandfill material may be required annually to maintain the dune and beach berm, Appendix C.  To reduce unit costs, the beach should be periodically nourished when the shoreline retreats 100 feet or erosion reaches 400,000 cubic yards.  If storm activity is above normal, re-nourishment of the beach may be necessary at more frequent intervals to preserve the integrity of the beach and dune cross section.  Re-nourishment of the beach and dune should be accomplished by contract similar to the initial construction contract.  It is recommended that prompt action be taken to correct localized loss or gain of berm cross section, which may include grading and reshaping the beach berm by moving sand from areas of excessive accumulation to areas of excessive depletion, or placing needed additional sand fill when materials are stockpiled for this purpose.  The Town of Grand Isle should also take action to prevent erosion from flanking the structures.  The local sponsor will provide funds for re-nourishment of the project in conjunction with rehabilitation repairs.

9. PREVIOUS PL 84-99 ASSISTANCE:  
Table 1 shows previous PL 84-99 requests that have been made by the Town of Grand Isle since the initial construction of the project in 1985.

Table 1:  PL 84-99 Request for Funds

	Year
	Remarks/Funds

	1986
	PL 84-99 was provided/ $2,548,637

	1992
	Dire Emergency Supplemental Assistance Act was 100% Federally funded/ $5.5 million

	1998
	PL 84-99 Denied

	2002
	PL 84-99 Initially Denied

	2003
	PL 84-99 Advance Measures/$420,000


10. DISASTER INCIDENT:  In 2002, four tropical events affected the stages at Grand Isle, LA.  This appears to be a significantly unusual series of tropical events to attack one hurricane protection project within a 2-month time frame.  These events were Tropical Storms Bertha (4-9 August), Hanna (12-14 September) and Isidore (14-26 September), and Hurricane Lili (21 September - 4 October), Appendix D.  The National Oceanic and Atmospheric Administration (NOAA) states that Louisiana was the hardest hit area for the 2002 Hurricane Season,      Appendix E.

The average annual high stage at Grand Isle is about three feet NGVD.  Stage records at the National Ocean Service (NOS) gauge at Grand Isle indicated the following storm data: Tropical Storm Bertha caused a stage of 2.16 feet NGVD, Tropical Storm Hanna caused a stage of 2.76 feet NGVD, Tropical Storm Isidore caused a stage of 4.86 feet NGVD, and Hurricane Lili caused a stage of 4.5 feet NGVD.  The first two storms were fairly insignificant as stage producers at Grand Isle, although it is definitely unusual to have four storms in the gulf in one season.  Tropical Storm Isidore, initially Hurricane Isidore before being downgraded over the Yucatan, was nevertheless a huge tropical storm measured by the area covered.  Isidore produced stages of about 3.6 feet Mean Lower Low Water (MLLW) in Port Isabel Texas; 3.9 feet MLLW at Galveston, TX; 4.6 feet MLLW at Grand Isle, LA; 4.4 feet MLLW at Southwest Pass, LA; greater than 5.2 feet MLLW at Mobile, AL; and 4.6 feet MLLW at Apalachicola, FL on consecutive days.  While the eye-wall was crossing Grand Isle, the peak storm surge occurred in Mobile, AL about 80 miles to the east.  One week later, Grand Isle experienced Hurricane Lili, which produced a stage of 4.46 feet MLLW at Grand Isle.

Based on the concepts in the GDM for Grand Isle, erosion caused by Bertha and Hanna can be classified as normal erosion.  On the other hand, erosion caused by Isidore and Lili can be classified as extraordinary erosion occurring within a one-week period, Appendix F.

11. DAMAGE DESCRIPTION:  The primary damages to the dune were between baseline Stations 208+00 and 255+00.  Within this area, the beach was eroded on average to half of its design width.  In some extreme cases there was only 20 to 30 feet of beach remaining.  The dune behind the beach was partially destroyed and in some cases was completely breached as a result of Tropical Storm Isidore.  The Town of Grand Isle and CEMVN repaired a portion of this reach with a temporary clay dike about 1,100 feet long between Baseline Stations 228+50 +/- and 239+50 +/-.  The repair consisted of a clay dike wrapped in a geotextile fabric, which provided erosion protection for the clay.  The dike was constructed after Tropical Storm Isidore and prior to Hurricane Lili and it functioned satisfactorily during Hurricane Lili.  For the remainder of the island, approximately seven miles, the dune was in excellent shape.  

After Tropical Storm Bill, 30 June – 01 July 2003, Advanced Measures were required to construct emergency embankments, 2,275 linear feet, along the beach facing the Gulf of Mexico, to provide interim protection.  The embankments consist of a 3-foot high clay core covered with filter fabric with a 3-foot thick layer of broken concrete on top.  Clay was purchased and hauled from a commercial pit.  Broken concrete was purchased and hauled to the project site.  This design was developed to provide the protection desired, utilizing materials readily available in the quantities needed on very short notice.  The embankment has a top elevation approximately six feet above the existing ground, has a 5-foot wide crown, and a 1V on 4H slope facing the gulf with a 1V on 2H slope on the protected side.  The interim protection will reduce storm damages to the Town of Grand Isle from wave action and storm surge from a Category 1 storm and below in the 2003 Hurricane Season.

The total quantity of sand required for maintenance is estimated to be about 412,520 cubic yards (neat line) or about 1,031,300 cubic yards incorporating a borrow to fill ratio of 2.5 to 1.  The total quantity of sand needed due to the storm events was calculated to be 41,480 cubic yards (neat line) or about 103,700 cubic yards incorporating a borrow to fill ratio of 2.5 to 1.0, Appendix G.

Some of the stones were washed out on portions of the crown of the 23 breakwaters that the Corps constructed in Phase II.  A rough estimate of the percentage of each dike length that was not up to grade was made and used as the basis for our riprap quantity estimate.  These deficiencies were attributed to the storms.  Thus, for rehabilitation, the total quantity of stone lost was estimated at 7,200 cubic yards.  Eight navigation lights and pile supports were destroyed due to the storms.

12. NEED FOR PL 84-99 REHABILITATION:  The project was subjected to a series of storms in the Northern Gulf of Mexico during the 2002 Hurricane Season, Appendix H.  These storms generated high winds and wave action, which caused severe erosion of certain reaches of the protection dune.  Individually, the storms were not equal to the magnitude of the project design storms however the occurrence of four storms in a short period of time created conditions, which were extraordinary in nature.  Tropical Storm Isidore made landfall directly over Grand Isle and Hurricane Lili, which was a Category IV hurricane 24 hours prior to landfall, hit the Louisiana coast west of Grand Isle.  Hurricane Lili’s path placed the hurricane protection project in the northeast quadrant of the hurricane and subjected it to severe conditions.  Overall the project was subject to tropical storm conditions, almost continuously, over a nine-week period.  The protection dune was completely eroded in most of the damaged areas, but due to the emergency efforts of the Town and CEMVN during the brief period between the storms, partial repairs were made to the dune, which restored a minimal degree of protection to the island.  After the 2002 Hurricane Season, the dune was in need of immediate repairs and in its current condition the project would not be able to provide protection from a strong winter storms or the 2003 Hurricane Season.  The hurricane protection project is in dire need of assistance and the project is unable to protect the island’s population from wave action and a potential flooding problem caused by tidal overflow.

The hurricane protection project is designed to largely eliminate the storm damages resulting from beach erosion as well as greatly lessen the damages associated with hurricane tidal overflows.  Flooding will still occur from rising water accompanying hurricanes, however damage from gulf-wave action will be greater to residential, industrial and commercial development, and wetlands if the damaged portion of the project is not repaired immediately.

In August 1992, the eye of Hurricane Andrew passed just offshore of Grand Isle and caused extensive damage to the project.  The Dire Emergency Supplemental Appropriations Act provided $5.5 million (100% Federally funded) and directed the U.S. Army Corps of Engineers (USACE) to provide complete restoration plus enhancements to the project.  The act included   $1 million for maintenance, $2.5 million for the beach and dune, and $2 million to add offshore breakwaters.  The Louisiana Department of Transportation and Development (LA-DOTD) contributed about $300,000 to increase the number of proposed breakwaters to a total of 23 breakwaters.  The stage at Grand Isle for Hurricane Andrew was 3.57 feet NGVD, which was less than the stage for Tropical Storm Isidore, 4.86 feet NGVD, and Hurricane Lili, 4.5 feet NGVD.  The duration and severity of these two storms provided a greater impact to the hurricane protection project than Hurricane Andrew for which emergency funds were provided.

The New Orleans Districts perceives that if the Town of Grand Isle had performed regular maintenance on the hurricane project, the total damages from this extraordinary event would have been equally severe because of the forces acting on the sand material.  The dune and the beach are constructed of sand and the total erosion to the project caused by the wind, wave and currents from the storm would be essentially the same regardless of the maintenance status. However, the impact could possibly have affected a different area of the project.  The total rehabilitation cost of the storm damage would not change.

The severity of the erosion damage inflicted by Tropical Storm Isidore and Hurricane Lili can be explained in one word – duration.  Erosion is a time dependent phenomenon.  Storms of great intensity but limited duration will not cause as much erosion as lesser storms with greater duration.  Hurricane Andrew in 1992, which was upgraded to a Category 5 storm, did not produce significant amounts of erosion along the Florida coast because it crossed the coast quickly.  Andrew caused extensive structural damage associated with its strong winds, but minimal erosion.  Conversely, in the North Atlantic, northeasters that produce relatively moderate winds and waves often cause more erosion than more intense wind and waves from shorter duration hurricanes.

Tropical Storm Isidore was an event of considerable duration as far as Grand Isle is concerned.  Large waves pounded the shores of Grand Isle from the time shortly after Isidore crossed over Cuba into the Gulf of Mexico until the storm went inland over Louisiana.  Wave data from the National Data Buoy Center Station 42041, located in deep water in the gulf, 110 Nautical Miles south of Grand Isle, shows that wave heights were at or above three feet consistently for six days from 22 September through 27 September.  This wave height data is shown in Appendix F, paragraph 2.

It should be noted that a 3-foot deep-water wave (assuming an average eight second period) would shoal to be a 4.9-foot wave when it breaks.  Thus the waves were large on the shore of Grand Isle for a considerable length of time due to Tropical Storm Isidore.  After Isidore, there was barely five days of waves less than two feet and then came Hurricane Lili with much greater waves but for a shorter duration.  However, these larger waves were breaking upon an already weakened shore face.

Research by Bill Birkemeir of USACE at the Field Research Facility (FRF) in Duck, North Carolina indicates that storm groups (i.e. two or more storms in close succession) tend to have more erosion impact than the additive erosion from the individual storms, Appendix F.

Tropical Storm Isidore and Hurricane Lili when combined can be classified as an “Extraordinary Storm” based on length and severity, ER 500 1-1, paragraph 5-20.e.(1).  Tropical Storm Isidore and Hurricane Lili when combined have a frequency of occurrence of 50.33, Appendix F, and an impact that would exceed the design storm at Grand Isle.  The erosion effects of the damage caused by a single design storm would not exceed the damages that would be caused by these two storms being combined.  These two storms combined also created weather conditions that can be described as extraordinary and that caused “significant amounts of damage” to the Grand Isle Beach Erosion and Hurricane Protection Project.  The cost to rehabilitate the Beach Erosion and Hurricane Protection Project is estimated to be $1,028,800 without contingencies, excluding dredge mobilization ($191,000) and demobilization ($22,500).  This cost estimate does not include the difference of the Advance Measure that was performed in July 2003.  The original construction cost for the project was $8,967,000, which is $14,065,258 expressed in current day dollars.  The construction cost to repair the storm damages to the Grand Isle Project exceeds one million dollars and is greater than two percent of the original construction cost of the project.  This damage cost exceeds the eligibility criteria of ER 500-1-1, paragraph 5-20.e(2)(a) for the “significant amount of damage” from an extraordinary storm.

13. PROPOSED WORK:  Proposed work consists of repairing the beach, dune, breakwaters and navigation lights.  The beach and dune repairs will involve placement of sand dredged from one of two borrow areas.  The first borrow pit is the initial borrow pit that was used when the project was constructed.  This site is approved however it has been used for other jobs and extensive testing will have to be done before using it for borrow material.  The second pit is located in the Barataria Bay Waterway one mile off the southeast side of Grand Isle.  This site has enough good material and the locals have completed the soil testing for this pit.  The second pit is the locally preferred pit.  This pit is located farther offshore, has coarser sand and enough material to bring the sand dune back to its original project condition.  Through soil testing and surveys locals have determined that Caminada Pass cannot be used.  Caminada Pass does not have enough good material to restore the sand dune back to its original project condition.  The sand would be pumped directly onto the beach from dredge discharge pipes and spread and shaped with dozers.  The clay material to repair the dune will be hauled from the Bonnet Carre’ Spillway.  Planting and fertilizing will consist of replanting the sea oats and bitter panicum on the dune.  One emergency ramp will be restored.

The breakwater repairs will involve restoring the 23 breakwaters to grade.  The proposed work also includes restoring eight of the navigation warning lights located along the breakwaters.


Every attempt will be made to incorporate the Advance Measures project that was constructed in July 2003 into the final design.  Incorporating the Advance Measures into the final design will have to be cost effective to the government and the local sponsor, ER 500 1-1, paragraph 7-1.h. and continue to maintain the integrity of the hurricane protection project.

14. COST ESTIMATE:

	Responsible Parties
	2002 Cost Estimate after Tropical Storm Isidore and Hurricane Lili.
	2003 Cost Estimate after Advance Measures

	PL 84-99 Rehabilitation
	$1,755,000
	  $1,182,000

	Corps O&M (12%)
	$1,179,000
	     $798,000

	Local Sponsor
	$8,646,000
	  $5,850,000

	Total
	$11,580,000
	  $7,830,000


The above estimates are based on available data.  To compile this report the New Orleans District was only provided $10,000.  The Town of Grand Isle has provided the New Orleans District a detailed survey of the sand dune.  The 2002 cost estimate was adjusted to incorporate the Advance Measures Project that was completed in July 2003 and the detailed survey that was provided by the Town of Grand Isle.  A contingency of 25% was used in the government cost estimate for sand quantities due to the uncertainty of the borrow site conditions.

15. ECONOMICS:  The economic justification for the Grand Isle Beach Erosion and Hurricane Protection Project is documented in the Grand Isle and Vicinity, Louisiana Phase II General Design Memorandum (GDM) dated June 1980.  The project generates National Economic Development (NED) benefits in the categories of erosion prevention, flood damage reduction, intensification, recreation, and area redevelopment.  On an average annual basis, these benefits are reported to total $2,180,000. 

Average annual project costs are estimated at $1,486,000.  The cost associated with periodic beach nourishment, $415,000 on an annual basis, is included in this estimate and represents a critical component of project design and performance.

Average annual project net benefits are estimated to be $694,000 and the associated benefit-to-cost ratio is 1.5 to 1.0.  All costs and benefits are computed using a FY 1980 Federal discount rate of 6 7/8 percent, a 50-year project life, and reflect 1980 price levels.

Benefit and cost figures were updated to reflect a FY 2003 discount rate of 5 7/8 percent and calendar year 2002 prices, based on an ENR Construction Cost Index Factor between October 2002 and October 1980 of 2.06.  With these adjustments, net project benefits were estimated to be $1,250,000 with a corresponding benefit-to-cost ratio of 1.5 to 1.0.

16. ENVIRONMENTAL CONSIDERATIONS:

a. Statement on the effect of proposed work on the environment.  Environmental clearances were obtained for the original project construction, including Section 7 and archeological concerns.  The rehabilitation work involves repair to the existing project, and will stay within the original footprint of the project; therefore, no further clearances are required for the dune.  The borrow source for the beach and dune contracts will involve placement of sand dredged from the original borrow pit or from Barataria Bay Waterway.
b. Environmental Assessment.  Placement of the dune and berm has been analyzed in a final revised EIS filed with EPA in August 1979 and a Supplemental Information Report prepared in August 1980.  In July 1985, an Environmental Assessment (EA) and a signed Finding of No Significant Impact (FONSI) were prepared and circulated.  These documents analyzed the impact of nourishment of the eroded portions of the dune and berm, removal of an accreted sand bar on the eastern and western jetties, and construction of 700-foot segmented breakwater in the center of the island.  An EA will have to be filed for the new area of borrow material in Barataria Bay Waterway prior to its use in the rehabilitation work.

c. Consideration under Section 7 of the Endangered Species Act of 1973 (PL 93-205).  The rehabilitation would not adversely impact any threatened or endangered species or their critical habitat.  Availability of prey for pelicans and sea turtles in the immediate project area might be temporarily reduced because of turbidity or the disruption of fish migration; however, this effect would be minor and of short duration.  If construction activities at the site occur during the wintering period of the piping plover (late July through March), birds using Grand Isle are likely to be displaced to other areas in the vicinity that offer suitable wintering habitat.  Such areas are likely to include the intertidal mudflats, beaches, and washover passes of nearby barrier islands.  This displacement of piping plovers is likely to occur during disposal activities for each dredging cycle, and would last until after construction ceases
d. Archeological Investigations and Salvage Activities considerations.  Based upon review of available information, a cultural resources survey will be necessary.

e. Section 404(b) evaluations.  A January 1979 Public Notice and Section 404(b) (1) Evaluation analyzed the impacts of placing a dune and berm on Grand Isle, utilizing borrow from pits on each end of the Island.  A water quality certificate was received from the state of Louisiana in January 1979.  In 1980, it was decided to use a borrow pit in the center of the island.  Since the method, location, or type of discharge would not be changed, the existing water quality certificate was deemed applicable and no supplement was prepared for the 404(b) (1) Evaluation.  In 1984, a supplemental 404(b) (1) Evaluation was prepared to evaluate the utilization of the east end sand spit and to address the 1980 EPA guidelines.  This evaluation was retained in house since it brought to light no significant impacts that were not disclosed in the 1979 evaluation.  An additional 404(b) (1) evaluation will be prepared to accompany the EA for the work in the preferred borrow pit.

17. PERMITS:  This work will not be exempt from Section 404(b) (1).  The Barataria Bay Waterway borrow pit is outside of the initial project area and an EA will have to be performed before work can start if this is the Federally preferred borrow pit.  If the original borrow pit is utilized additional soil testing, surveys and cultural investigation will be required to determine if this borrow pit can be utilized.

APPENDIX A

PUBLIC SPONSOR’S REQUEST FOR ASSISTANCE
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POST OFFICE BOX 200 ¢ LUDWIG LANE » GRAND ISLE, LOUISIANA 70358 « PHONE (504) 787-3196

October 28, 2002

Colonel Peter Rowan, Commander
U. S. Army Corps of Engineers
New Orleans District

P. O. Bex 60267

New Orleans, LA 70160

RE: REHABILITATION OF GRAND ISLE HURRICANE
PROTECTION LEVEE

Colonel Rowan:

Please accept this letter as a request for rehabilitation of the Grand Isle Hurricane
Protection Levee under PL84-99. The Grand Isle Hurricane Protection Levee was
damaged by Tropical Storm Isidore and Hurricane Lili. It is my understanding that
rehabilitation funds are available to repair damage associated with these storms.

These storms caused severe damage to the levee and berm. Rehabilitation prior to
next hurricane season is imperative. The Town of Grand Isle has provided evidence of
the damage associated with these storms to the New Orleans District. This evidence
consists of pre and post storm cross sections as well as many pictures depicting damaged
areas.

Please begin the process of performing rehabilitation services as soon as possible,
Please do not hesitate to contact me if any additional information is necessary.

Very truly yours,

S ead.

Mayor avid Camardelle
Town of Grand Isle

cc: Ms. Ada Benavides-Hill, USACOE, NOD
Mr. Mike Lowe, USACOE, NODv/

2002-062t6
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POST Ott1e 1o 200« LUDWIG LANE « GRAND ISLE. LOUISIANA 70358 » PHONE (985) 787-3196

April 8, 2003

Colonel Peter Rowan, Commuui..
U. $. Army Corps of Cngincd, «
New Orleans District

P. O. Box 60267

New Orleans, LA 70160

RE: HURRICANE LILI REHABILATION REQUEST

Colonel Rowan:

[ have received your March 3 1, 2003 letter regarding rehabilitation of the Grand Isle Hurricane
Protection Levee. Your letter is response to my requcst for assistance from the Corps for rehabilitation
of our levee following impacts associated with Hurricane Lili and Tropical Storm Isidore. Let me preface
my remarks by restating my understanding that the Grand [sle Hurricane Project is a partnership between
the Town of Grand Isle, the State of Louisiana, and the U. S. Army Corps of Engineers. .

Grand Isle was severely impacted by Tropical Storm Isidore and Hurricane Lili. These storms
made landfall within one week of each other in September and October, 2002. Tropical Storm Isidore
completely destroyed approximately 2,000 feet of the hurricane protection levee. The Town of Grand
Isle, on an emergency basis, repaired this breach prior to Hurricane Lili’s landfall, These events caused
great concern in my community and potentially could have caused great damage if not for the tireless
efforts of town officials and other working with the town.

During this emergency, we requested assistance from the Corps of Engineers. The Corps was
unable Lo respond in a timely manner to provide protection to Grand Isle prior to Hurricane Lili. As a
result, the emergency repairs to our levee were made under the sole direction and at the sole expense

(8300,000) of the Town of Grand Isle.

Following this event, the Town of Grand Isle requested reimbursement from the Corps, our federal
partaer, for repair to this levee. The Corps responded that no reimbursement was available for this
emetgency repair. Corps authority only allowed for actual repairs to flood control features, not
reimbursement for repairs completed by non-federal partners. In other words, the Town of Grand [sle
performed emergency repairs necessitated by a tropical event on a federal hurricane protection levee, and
the Corps of Engineers refused to participate financially in those repairs.

Following landfall of Hurricane Lili, the Corps committed to assessing the rehabilitatioq x}ccfis of
the entire hurricane levec. The purpose of this assessment was to determinc if significant rchab'llflat.xon :
was pecessary and what such rehabilitation would be. Your letter of March 31 states that rehabilitation is

necessary, however the Corps will not participate.




[image: image3.jpg]In summary, the Town of Grand Isle has requested assistance on three separate occasions from the
Corptf of Cngineers relating to floud damage prevention at the Town of Grand Isle. On all three
occasions, the Corps’ response has becn, “No, we will not or cannot help”.

That being said, there are a couple of issues raised by your March 31, 2003 letter. Itis my
understanding that Public Law 84-99 provides for rehabilitation of federally authorized hurricane
protection structures when damaged by wind, wave, or water action of an “other than ordinary nature”, In
your letter you conclude that the events of 2002 were of an ordinary nature and, therefore, assistance
under that authorization is not appropriate. This conclusion js an apparent contradiction with the gther

portions of your letter and Supporting documentation.

- Your [etter indicates that only four times in the last 152 years have we had four tropical events
impacting this area of the gull coast. In other words, similar situations on] y occurred 3% of the time,
certainly an “extra-ordinarily™ low percentage by any standard. The supporting documentation degcribes
this series of lropical events as “unusual and extraordinary™ (section 10, page 3). Additionally, in section
12, page 4, the report states that “in its current state the dune may not provide protection to a strong winter
storm and threatens the entire island population with a potential flooding problem and a continuous
degradation of the dune”, These statements are in direct contradiction to the conclusion reached in your

letter, and seem to indjcate rehabilitation is justified under PL 84-99.

In furtherance of this request, [ would like to meet with you and your staff to discuss this apparent
contradiction. [ have coordinaied this request with our other partner, the Louisiana Department of
Transportation and Development, and they concur with this request.

Your assistance in this matter would be greatly appreciated.
Very truly yours,

TOWN OF GRAND ISLE

s A

Ma%’r'pé’vid Camardelle

ce Scnator John B. Breaux
Senator Mary Landrieu
Congressman Billy Tauzin
Mr. Martin Cancienne
Senator Chris Ullo
Representative Loulan Pjtre
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Colonel Peter J. Rowan

U.S. Army Corps of Engineers

New Orleans District

Post Office Box 60267

New Orleans, Louisiana 70160 - 0267

Subject: Grand Isle Hurricane Protection Dune
Request For Rehabilitation Assistance
Jefferson Parish, Louisiana

Dear Colonel Rowan:

This is in response to your letter of April 4, 2003, regarding federal assistance for the
rehabilitation of the Grand Isle Hurricane Protection Dune which was devastated during repetitive storm
events in the 2002 storm season. The following comments are offered as the basis for this Department’s
request for rehabilitation assistance under Public Law 84-99:

A review of the USACE’s response letter and attachments dated April 4, 2003, indicating that the
Grand Isle Hurricane Dune is ineligible for rehabilitation assistance has revealed severa] striking
contradictions in the Corp’s determination arguments. These contradictions indicate flaws in the Corp’s
reasoning for classifying the 2002 storm systems (including tropical storms Bertha, Fay, Hanna and
Isadore and Hurricane Lili) as ineligible and not meeting the “other than ordinary nature” criteria.

eligible for rehabilitation assistance under Public Law 84-99. This statement is in stark contrast to the
Rehabilitation Report findings where Tropical Storms Bertha (4-9 August), Fay (5-8 September), Hanna
(12-14 September), Isidore (14-26 September) and Hurricane Lili (21 September — 4 October) are
described as a significantly unusual series of tropical events attacking one hurricane Drotection project
within a two-month time Jrame’ (reference: Section 10, Disaster Incident).

In addition, the Rehabilitation Report indicates that while the first three storms were fairly
insignificant as stage producers at Grand Isle, ‘it is definitely unusual to have 5 Storms in the gulf in one
season’.  The report also describes the self-stabilizing mechanisms of the beach in Section 8, Periodic
Nourishment where the following statement is made, ‘The beach profile will continually readjust itself to
reach an equilibrium thar is compatible to the existing waves. If the storm activity is above normal,
renourishment of the beach may be necessary at more Jrequent intervals to preserve the integrity of the
beach and dune cross sections. ©  Since the report previously described the two montl period of storm
activity in 2002 as ‘definitely unusual , it must follow that these events are not ordinary and therefore

should be eligible for rehabi litation assistance.

AN EQUAL OPPORTUNITY EMPLOYER
A DRUG-FREE WORKPLACE

As mn -
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Louisianans are constantly reminded by the news media of the extraordinary storm events of 2003
and the devastating consequences of multiple storms surges during short time frames at Louisiana’s
barrier islands, Grande Isle, Louisiana in particular. In fact, the quarterly technical news journal,
WaterMarks (February 2003 edition) published by the Louisiana Coastal Wetlands Conservation and
Restoration Task Force featured an article entitled Defining the Threat: How Wil] Climate Change Affect
Already Weakened Wetlands which included the following conclusion ‘Consider the devastation inflicted
by the dual blows of Tropical Storm Isidore and Hurricane Lili, which struck Louisiana within a two-
week period last fall. The combined impact of the storms caused more damage to Louisiana 's barrier

islands than Hurricane Andrew did in 1992’

If you have any questions, please do not hesitate to call me at (225) 379-1253.

Sincerely,

e

Edtond J. Preau, Jr.,
Assistant Secretary
Public Works and Intermodal Transportation

cc: Mayor David Camardelle
Ms. Ada Benavides
Mr. Michael Lowe
Mr. Zahir “Bo” Bolourchi
Mr. Clyde P. Martin, Jr.
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REPLY TO
ATTENTION OF

Operations Division
Readiness Branch

Honorable David J. Camardelle
Mayor of Grand Isle

Post Office Box 200

Ludwig Lane

Grand Isle, Louisiana 70358

Dear Mayor Camardelle:

This is in response to your letter of October 28, 2002, requesting rehabilitation assistance of
the Grand Isle Hurricane Protection Dune under Public Law 84-99. Federally authorized
hurricane/shore protection structures are eligible for rehabilitation assistance when eroded by wind,
wave or water action of an “other than ordinary nature”.

Upon review of storm data for the 2002 Hurricane Season, it was determined that Tropical
Storm Fay did not have any significant impact on this project. Of the remaining four storms, only
one was a hurricane, Category II, when it made landfall while the rest were tropical events. After
reviewing the historical database of tropical storms/hurricanes, it was determined that during the
152 years of record (1851-2002), four tropical events impacting the northern Gulf Coast between
Apalachicola, FL, and Houston, TX, in the same hurricane season have occurred four times. The
years of occurrence were 1879, 1985, 1995, and 2002.

Based on this information, it was determined that the storms impacting the Grand Isle
Hurricane Dune were not extraordinary events and the damages are not eligible for rehabilitation
assistance under Public Law 84-99.

Attached is a copy of the Rehabilitation Report that was submitted to our headquarters.
Please review the report and provide any comments to Mr. Michael Lowe, (504) 862-2244, or Mr.
Joey Wagner, (504) 862-2353. (, /'

y gner OD,-R
Sincerely, " -,(

Lowe OD-R
/5//Zom/ (D)%
Combe
Peter J. Rowan ED-HC
Colonel, U.S. Army
District Engineer Breerwood
Enclosure OD
Rehabilitation Report

Exec Off
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APPENDIX C

PROJECT OVERVIEW

Project History

Project construction commenced in 1983.  The beach and dune construction was essentially completed in 1984, but dune vegetation was not completed until the summer of 1985.  Winter storms in late 1984 and early 1985 had caused considerable erosion to the beach.

In 1985, the sponsors argued that the beach erosion should be repaired prior to project acceptance since that damage occurred during the construction period (sponsor cost is 30% for Construction items and depending on the situation 88% or 100% for Maintenance).  Prior to a decision being made on that issue, Hurricane Danny struck the area in August 1985 causing more beach loss (approximately 70,000 cubic yard (cy) of sand).  A couple of weeks later in early September 1985, Hurricane Elena struck the area causing additional but minimal beach loss (approximately 40,000 cy of sand).  Then in late October 1985, Hurricane Juan struck the area causing significant beach and dune damage (approximately 370,000 cy of sand).  At that time, the Corps of Engineers, New Orleans District, rightly considered this to be an extraordinary combination of events and applied for PL 84-99 funds for part of the repair.

With political backing, the sponsors requested that all repairs be authorized under PL84-99 Rehabilitation assistance, which is 100% federally funded.  CECEMVN submitted a PL84-99 funding request to CECEMVD and HQUSACE for approval in January 1986.  CECEMVD and HQUSACE debated the applicability of PL84-99 to all damages, and in September 1986, directed CECEMVN to proceed with restoring the project using three different funding sources; (1) HQUSACE directed use of Construction General funds (cost shared 70% Fed - 30% non-Federally) for the winter storms damage and for recommended “hardening” features, which included adding clay core to part of the dune, adding two segmented breakwaters, raising the dune elevation to 12.0 feet and 13.5 feet NGVD, and extending the east and west end jetties; (2) damages attributed to Hurricanes Danny and Elena would be restored with maintenance funds (cost shared 12% Fed – 88% non-Fed); and (3) damages from Hurricane Juan would be restored with PL84-99 funds (100% Federally .  The two-segmented breakwaters were actually constructed in two reaches of segmented breakwaters built from sand-filled bags in the surf zone, actually almost in the area of wave uprush on the beach.  The breakwaters were built without an underlying filter and tended to sink into the beach.  These breakwaters did demonstrate that breakwaters would trap sand at Grand Isle.  

Stages of around three to five feet have caused damages that greatly exceeded the USACE expectations at Grand Isle.  Some combination of factors, including stage, sand size, nearshore slope, and designed beach cross section allows unexpected (extraordinary) damage to occur when multiple storms attack the island in a single season without the beach having recovered from the previous storm’s damage.


In November 1986, the sponsors were advised to fund their share of repairs as specified above or to increase their share and restore additional maintenance losses that occurred between October 1985 and November 1986.  DOTD was able to solicit funds from the state of Louisiana and the sponsors opted for the full repair, with their share at $456,000.  However, in February 1987, pre-advertisement surveys indicated an additional 125,000 cy of sand had been lost from the beach.  Due to the lack of funds, the sponsors opted to exclude the additional 125,000 cy of maintenance losses (that would have been cost shared 12% Federally – 88% non-Federally) from the contract.

In 1986, the Corps recomputed the maintenance quantities based on experience to date and the new number in the O&M manual is 140,000 cubic yards per year.


In March 1987, after the rehabilitation contract was delayed because the low bidder asked to be released due to errors in his bid, two winter storms occurring one week apart caused additional damage to the beach and dune.  CECEMVN determined that two separate contracts were necessary to restore the project:  the first to extend the jetties and to remove a sandbar that was causing adverse impacts on the project, and the second to install two segmented breakwaters and to restore the beach and dune as recommended above.  The first contract was completed in 1988.  In March 1989, then Mayor Andy Valence, was issued a Department of the Army permit for an experimental rock dike project, despite engineering concerns that the dike would erode the beach on one side of the dike and build beach on the other side.  The rock dike was approved because the Corps determined it would not have any appreciable adverse impacts on the federally authorized beach and dune project.  The second contract was awarded and restoration of the beach and dune was completed in the summer of 1991.  The project was turned-over to the sponsors by letter dated October 1, 1991.  (NOTE 1: Project monitoring for 5 years at 100% federal expense and federal contribution for periodic maintenance at 12% for 15 years commenced on October 1, 1991.  Sponsor monitoring as outlined in the O&M manual was supposed to continue annually after October 1, 1996, but that monitoring has been inconsistent.  NOTE 2:  Ironically, a 1992 Congressional add authorized the Corps to reimburse the Town of Grand Isle $100,000 for the experimental rock dike, even though the dike provided no benefits to the beach and dune project.)


In August 1992, the eye Hurricane Andrew passed offshore of Grand Isle and caused extensive damage to the beach and dune.  A PL84-99 request was not necessary since the sponsors and the LA congressional delegation requested and received $5.5 million (100% Fed) through the FY 92 Dire Emergency Supplemental Appropriations Act.  The Act directed the Corps to provide complete restoration plus enhancements, and included $1 million for maintenance, $2.5 million for the beach and dune, and $2 million to add offshore breakwaters.  DOTD contributed about $300,000 of surplus funds they had to increase the number of breakwaters the Corps had proposed.  A total of 23 breakwaters were constructed.  Construction was completed in 1995.

The beach and dune have sustained considerable damage from tropical storms and minimal hurricanes since 1995.  However, only limited repairs have been made due to insufficient sponsor funds and Headquarters rejection of PL84-99 funding.  The sponsors have argued, unsuccessfully thus far, for the federal government to provide more O&M General funds than the cooperation agreement requires.  The sponsors did attempt to restore a washed out section of dune using donated broken concrete.  The Corps advised the sponsors to remove all protruding rebars from the concrete before covering the concrete dike with sand.

Once again, in 1998, PL 84-99 assistance was requested and denied for Hurricane Earl, Tropical Storm Frances, Hurricane Georges, and Tropical Storm Hermine.  These storms caused significant damage which CECEMVN considered above and beyond the ordinary.  The fact that Grand Isle had to be evacuated three weekends in a row must be considered in determining an extraordinary combination of meteorological and astronomical events.

There has been no significant maintenance performed on the beach or dune since work was completed in 1995.  After Tropical Storm Isidore struck Grand Isle in the summer of 2002, causing additional beach and dune loss, the Town of Grand Isle and a contractor hurriedly tried to restore the dune with hauled-in clay wrapped in a geotextile material.  This was done prior to Hurricane Lili making landfall a week later.  The town mayor Mayor Camardelle requested Corps assistance with their advanced measures work, but he was not satisfied with the assistance that CECEMVN was capable of providing.  It should be noted that the mayor circumvented the long-standing SOP for requesting federal assistance (did not request assistance through the LA Office of Emergency Preparedness and did not contact the Corps Emergency Operations Center), which caused federal response delays and further angered the Mayor.  The Corps did send equipment and operators to assist the contractor, which helped expedite temporary repairs within 24 hours of the EOC being notified.

In the 1990s, despite the damages to a portion of the project, about 60 percent of the project exceeded the design section.  Average annual damages are aligned with the original project estimates compared to some beach fill projects at which the average annual damages have increased by 100 to 1000 percent over the project life.

About six miles of the 7-mile long project appears to be in good condition, 17 years after initial construction.  About 3,000 feet of the project has essentially no dune and less than 50 percent of the beach material in place.  These two comments are based on a windshield survey of the beach, without the benefit of a survey of the beach and dune.  The damaged area of the beach has been repaired before.  One repair added a clay core to a reach of the sand dune.  One partial repair by the Town of Grand Isle added broken concrete and "gabion like" baskets of stone at the seaward edge of the dune.

The desired impact of the Town of Grand Isle's groins and breakwaters in the middle of the island is to change the distribution of sand along the island.  More sand is held on the beach west of the groins and more erosion occurs east of the groins.  The overall sand loss on an average annual basis is probably about the same.  The groins and breakwaters just cause a hot spot in the eastern half of the island.

After Isidore a quick field trip was made to look at damage from the tropical storm and investigate the emergency repairs under construction by the Town of Grand Isle.  Another trip was conducted on 18 November 2002 to determine the damages to the beach and dune at Grand Isle as a result of Tropical Storm Isidore (27 September 2002) and Hurricane Lili (4 October 2002).  The survey was primarily a visual or “wind shield” survey from the van.  Emergency repairs to the sand dune after Isidore suffered little damage from Lili.  However, there was neither the time nor funds to conduct an in depth land survey.  The primary damages to the island were between baseline Stations 208+00 and 255+00.  Within this area the beach was on average half of its design width.  In some extreme cases there was only 20 to 30 feet of beach remaining.  The dune behind the beach was partially destroyed and in some cases had been completely breached as a result of Tropical Storm Isidore.  The town of Grand Isle had repaired a portion of this reach.  The repair included construction of a temporary clay dike located on the beach about 1100 feet long and located in the vicinity of Oak Lane between Baseline Stations 288+50 +/- and 239+50 +/-.  The dike was constructed after Tropical Storm Isidore and prior to Hurricane Lili.  The repair was comprised of a clay dike wrapped in a geotextile fabric.  The fabric served as erosion protection for the clay within the dike.  The dike functioned satisfactorily during Hurricane Lili.  For the remainder of the island, approximately seven miles, the dune was in excellent shape.  The adjacent beach section was deficient due primarily to deferred maintenance.  See Appendix G for a detailed cost breakdown.

APPENDIX D

NOAA’S MONTHLY TROPICAL WEATHER SUMMARY

MONTHLY TROPICAL WEATHER SUMMARY

NATIONAL WEATHER SERVICE MIAMI FL

11 PM EST SAT NOV 30 2002

SUMMARY OF TROPICAL CYCLONE ACTIVITY OF 2002

For the north Atlantic, Caribbean Sea, and the Gulf of Mexico, twelve named storms formed this season and four of these became Hurricanes.  Two strengthened into major hurricanes...category three or higher on the Saffir - Simpson hurricane scale.  The long-term averages are ten, six, and two respectively.  Eight named storms Formed during the month of September, the highest number on record for any month.  The first hurricane of the season formed on 11 September, the latest date for this event since reliable records began in 1944.  Seven tropical cyclones made landfall in the U.S.A. and an eighth made an indirect hit.  Lili was the first hurricane to make landfall in the U.S. since Irene of 1999.  

Tropical storm Arthur formed near the coast of North Carolina on 14 July.  It reached its peak intensity of 60 mph as it accelerated East-northeastward several hundred miles south of Nova Scotia on the 16th.  Arthur lost its tropical characteristics the next day while located a few hundred miles south of Newfoundland.  

Bertha formed just east of the mouth of the Mississippi river on 4 August.  It moved northwestward over southeastern Louisiana as a minimal tropical storm early on the 5th...and soon weakened to a tropical depression.  The depression meandered over southern Louisiana on the 6th, then moved southwestward into the Gulf of Mexico on the 7th.  Bertha moved across the lower Texas coast on the 9th as a depression and dissipated over south Texas later that day.  Bertha caused one death, a drowning in high surf in the western Florida panhandle.  Rainfall totals of 5 to 10 inches over portions of southeastern Louisiana and southern Mississippi produced minor flood damage.  

Cristobal was a relatively weak tropical cyclone that meandered over the western Atlantic.  It formed about 175 miles east-southeast of Charleston, South Carolina on 5 August within a low-pressure trough that extended from the northern Gulf of Mexico across Florida into the western Atlantic.  This was the same trough that had spawned tropical storm Bertha a day earlier.  Cristobal reached its peak intensity of 50 mph early on the 8th but later that day became absorbed within a frontal zone.  

Dolly formed from a tropical wave early on 29 August at a low Latitude in the far eastern Atlantic.  It moved westward and became a tropical storm later that day.  The storm's winds briefly reached 60 mph on 30 august as it moved west northwestward.  Dolly then turned northwestward and northward over open waters.  A frontal trough absorbed the system on 5 September about 700 miles northeast of the Leeward Islands.  

Eduardo developed about 110 miles east of Daytona Beach Florida on 1 September.  It moved in a clockwise loop off the northeast Florida Coast for a few days.  Eduardo strengthened to a peak intensity of 65 mph on the 3rd but strong upper-level winds soon weakened the storm as it headed for the coast.  Eduardo was barely of tropical storm strength when it made landfall near Ormond Beach Florida on the 4th.  The system quickly weakened to a depression and crossed north-central Florida.  Persistently strong winds aloft prevented any re-intensification and Eduardo dissipated over the northeast Gulf of Mexico on the 6th.  Its remnants were entrained into the large circulation of tropical storm Fay centered off the Texas Coast.  Eduardo caused some flooding due to locally heavy rains over north-central Florida.  

Fay originated from a broad low-pressure system over the western Gulf of Mexico and became a tropical depression on 5 September about 100 miles southeast of Galveston Texas.  It strengthened into a tropical storm later that day.  Fay moved little while strengthening to 60 mph winds.  Late on the 6th the storm began moving slowly westward and the center moved inland along the central Texas Coast near Palacio early on the 7th.  Although the tropical cyclone dissipated soon after making landfall...the remnant low meandered across southern Texas and northeast Mexico for several more Days, producing torrential rainfall and widespread flooding across the region.  Short-lived tropical depression seven developed over the central Tropical Atlantic on 7 September and dissipated about 950 miles Southeast of Bermuda the following day.  

Gustav developed as a subtropical depression on 8 September about 550 miles south-southeast of Cape Hatteras, North Carolina.  It moved northwestward and quickly became a subtropical storm.  Gustav continued northwestward on the 9th, and then turned northward on the 10th.  The system transitioned to a tropical storm before the center Passed just east of cape hatters late that day.  Gustav turned northeastward into the Atlantic early on the 11th and strengthened into the first hurricane of the season.  Maximum winds reached 100 mph before Gustav made landfall in eastern Nova Scotia early on the 12th.  The system became extra tropical later that day near western Newfoundland.  Gustav produced hurricane force wind gusts in portions of Nova Scotia and sustained tropical storm-force winds in the coastal areas of North Carolina.  The storm caused one death due to high surf along the South Carolina coast.  Damage associated with the storm was minor.  

Hanna developed from a broad area of disturbed weather and low pressure in the Gulf of Mexico.  A tropical depression formed from the disturbance late on 11 September about 240 miles south-southwest of Apalachicola Florida.  The depression meandered slowly in the central gulf and became a tropical storm on the 13th about 255 miles south-southwest of Pensacola Florida.  Hanna then moved northwestward and northward, passed near the mouth of the Mississippi river early on the 14th.  It made landfall near the Alabama-Mississippi border around midday on the 14th with 50 mph winds.  Hanna generated rip currents responsible for three deaths off the beaches of the Florida panhandle.  The remnants of Hanna produced more than 15 inches of rain at Donalsonville Georgia.  

Hurricane Isidore formed from a westward-moving tropical wave and became a tropical depression as it was approaching the Windward Islands on 14 September.  After weakening to a tropical wave, it reformed near Jamaica on the 17th and became a hurricane over the northwest Caribbean Sea on the 19th.  Isidore hit western Cuba on the 20th as a category one hurricane on the Saffir-Simpson Hurricane Scale.  The hurricane strengthened over the southeast Gulf of Mexico and turned southwestward hitting the north coast of the Yucatan Peninsula just east of Progreso with category three intensity on 22 September.  It weakened over land and then moved northward over the Gulf of Mexico, making landfall on the Louisiana coast just west of Grand isle as a 70 mph tropical storm early on the 26th.  Isidore brought torrential rain to Jamaica and caused damage to western Cuba, northern Yucatan, and portions of the Louisiana - Mississippi coastal areas.  Four people drowned in the U.S. due to Isidore. 

Josephine was a short-lived tropical storm that formed within an old frontal zone several hundred miles southeast of Newfoundland on 17 September.  It quickly became a tropical storm and moved northeastward.  Josephine was a minimal tropical storm until the 19th.  A little later that day it merged with a cold front and accelerated northeastward as an extra tropical storm.  

Kyle lasted for 22 days, making it the third longest-lived Atlantic tropical cyclone after Ginger of 1971 and Inga of 1969.  Kyle strengthened into a tropical storm four separate times.  It developed from a non-tropical low about 820 miles east-southeast of Bermuda on 20 September.  After moving in a loop for a few days, it moved west southwestward and strengthened into an 85-mph hurricane on the 26th.  Kyle began weakening on the 27th and by October 1st it was a tropical depression located about 255 miles south-southwest of Bermuda.  Moving erratically, Kyle re-intensified to a 65-mph tropical storm on 2 October.  Kyle then moved northwestward and weakened back to a tropical depression early on the 5th.  As a depression, Kyle meandered for the next three days while regaining tropical storm status on the 6th.  Kyle began moving southwestward and again weakened to a depression on the 8th.  A day later the system turned westward toward Florida, but as Kyle approached land it curved toward the northwest, paralleling the northeast Florida Coast.  It re-strengthened into a tropical storm just to the east of Jacksonville early on the 11th.  Kyle soon turned northward and Northeastward and made landfall that afternoon near Mclellanville South Carolina with maximum winds near 45 mph. Kyle continued to move northeastward along the North Carolina coast and passed near Cape Hatteras early on the 12th.  It became extra tropical shortly thereafter.

The long track of hurricane Lili began on September 21st when a tropical depression formed in the tropical Atlantic about 1000 miles east of the Lesser Antilles.  Lili moved quickly across the Windward Islands on the 23rd as a developing tropical storm and left four dead in St. Vincent from mudslides.  The tropical storm weakened to a tropical wave on the 25th and 26th as it moved west northwestward across the central Caribbean Sea, regaining tropical storm status on the 27th.  Lili took a slow jog around the north coast of Jamaica from the 28th to the 30th and dumped heavy rain there as well as over southern Haiti, and to a lesser extent, eastern Cuba.  There were four flood-related deaths in Jamaica.  Lili strengthened into a Category 2 hurricane before it hit western Cuba on 1 October, just eleven days after hurricane Isidore struck the same area.  Lili then moved into the Gulf of Mexico where it quickly strengthened to a 145 mph category 4 intensity hurricane on the 2nd.  Almost as quickly as it strengthened, Lili rapidly lost strength and made landfall as a borderline category 1 - category 2 - hurricane south of Intracoastal City Louisiana on the 3rd.  Lili merged with an extra tropical low over the east central United States on 4 October.  The U.S. damage estimate of $800 million dollars will be shortly updated with later insurance claim information. 

Tropical depression fourteen formed on October 14 from a broad, low-pressure area off the northeastern coast of Honduras.  Initially moving northwestward, the depression turned slowly northeastward later that day.  The center passed west of the Cayman Islands on the 15th and then reached the southern coast of central Cuba as it merged with a cold front on the 16th.  While the depression brought locally heavy rains to portions of Cuba...Jamaica...and the Cayman Islands, there are no reports of damage or casualties.  

Preliminary summary table:                                                                                                                                                                            

	
	Name
	Dates  
	Wind mph
	Deaths
	U.S. damage

	TS
	Arthur   
	14-16 July
	    60
	
	

	TS
	Bertha
	4-9 August
	    40
	    1
	 Minor

	TS
	Cristobel
	5-8 August
	    50
	
	

	TS
	Dolly
	29 Aug-4 Sep
	    60
	
	

	TS
	Eduard
	1-6 September
	    65
	
	 Minor

	TS
	Fay
	5-7 September
	    60
	
	

	TD
	TD # 7
	7-8 September
	    35
	
	

	HUR
	Gustav
	8-12 September
	  100
	    1
	 Minor

	TS
	Hanna
	11-14 September
	    50
	    3
	 Minor

	HUR
	Isidore
	14-26 September
	  125
	    4
	$200,000,000

	TS
	Josephine
	17-19 September
	   40
	
	

	HUR
	Kyle
	20 Sep-12 Oct
	   85
	
	 Minor

	HUR
	Lili
	21 Sep-4 Oct
	 145
	
	$800,000,000

	TD
	TD # 14
	14-16 October
	   35
	
	


Forecasters Avila, Beven, Franklin, Lawrence, Pasch, and Stewart

Attached also is the Following Press Release (the difference between our 5 and their 4 is probably that one of the hurricanes didn't really strike Louisiana, although the storm track threatened Grand Isle and may have caused partial evacuation):

APPENDIX E

NOAA PRESS RELEASE

 NOAA Press Release 

 FOR IMMEDIATE RELEASE

                                       November 25, 2002

  NOAA: EL NINO SUPPRESSED HURRICANES IN 2002 SEASON

  Lili Was First Land-falling Hurricane In Three Years

      The 2002 Atlantic hurricane season that officially ends Nov. 30, produced only four hurricanes due to a strengthening El Niño , said National Oceanic and Atmospheric Administration (NOAA) hurricane specialists.  However, twice the normal number of storm systems (eight) affected the nation, bringing storm surge and severe weather and rain to the nation, including Hurricane Lili, the first land-falling hurricane to strike the United States since the 1999 Hurricane Season.  NOAA is an agency of the Commerce Department. 

      "A strengthening El Niño suppressed the numbers of hurricanes and weakened   storms," said retired Air Force Brig. Gen. Jack Kelly, director of the NOAA National Weather Service. "Thanks to El Niño's influence, we experienced only four hurricanes--half the number we've seen in typical seasons since 1995," Kelly added. 

      Overall in 2002, there were 12 named storms, of which four became hurricanes.  Hurricanes Lili and Isidore were classified as major (category 3 or higher on the Saffir-Simpson hurricane scale).  Eight storms (Tropical Storms Bertha, Edouard, Fay and Hanna; and Hurricanes Gustav, Isidore, Kyle and Lili) affected the coastal United States. Hurricane Lili was the only storm to make landfall while still a hurricane.  The other 2002 storms were: Tropical Storms Arthur, Cristobal, Dolly and Josephine. 

      Hurricane forecasters at NOAA Climate Prediction Center (CPC), Hurricane   Research Division and National Hurricane Center (NHC) correctly forecast climate conditions, including the El Niño, would reduce the overall hurricane activity this season. The forecast called for seven to 10 tropical storms, of which four to six could develop into hurricanes, with one to three classified as major. 

      CPC Director Jim Laver noted they correctly predicted El Niño would suppress the season's "overall activity" (based on a complex formula used by the scientists that combines the number of tropical storms, and their duration and intensity). He pointed out, here were two more named tropical storms than the range of 7-10 predicted, but because several named storms were weak, and of short duration they contributed little to the scientific measure of diminished "overall activity."  "Gaining a better understanding of the atmospheric conditions controlling seasonal hurricane activity is at the heart of NOAA extended range hurricane outlooks," said Laver. "This is our fifth straight year of issuing accurate outlooks for overall hurricane season activity. But future success depends on more research into how global and regional climate patterns affect Atlantic  hurricane activity." 

Louisiana, the hardest hit area, was battered by four (sic) storms including the powerful Hurricane Lili and Tropical Storm Isidore.  The 2002 season's storms caused 9 deaths in the United States and about $900 million in damages.  Max Mayfield, director of the National Hurricane Center (NHC), said, "Four storm strikes on Louisiana remind us of the need for preparedness during every hurricane season. It's not the number of storms that counts-it's where they go." 

      Mayfield added, "Tropical storm track forecast accuracy continued to improve this year, due in part to accurate computer forecast models from NOAA Environmental Modeling Center. The landfall of Hurricane Lili in Louisiana was well forecast nearly three days in advance," he said. "However, intensity forecasts did not capture Lili's rapid weakening (from a Category 4 to a Category 1-2) in the 12 hours before landfall. We are working through the U.S. Weather Research Program to improve intensity forecasting," Mayfield said. 

      Mayfield also noted the public relied heavily on Internet access for lifesaving information from NOAA this season.  "The explosive use of the Internet to convey vital information to the public in near real time has been astonishing," he said.  "Between August and Sept. the NHC web site recorded almost 500-million hits. The peak day for the season was Oct. 3 (Hurricane Lili) when the site recorded 35.9 million hits-doubling the previous record set in 1999 during Hurricane Floyd. We are saving lives thanks to the   Internet," Mayfield noted. NOAA High Performance Computing and Communications   Program manages the system. 

      NOAA National Weather Service is the primary source for weather data, forecasts and warnings for the United States and its territories. NOAA Weather Service operates the most advanced weather and flood warning and forecast system in the world, helping to protect lives and property and enhance the national economy. To learn more about NOAA Weather Service, please visit http://www.nws.noaa.gov 

Note to Editors:

      Details of the 2002 hurricane season are available on the Internet at:  http://www.nhc.noaa.gov/2002atlan_summary.shtml.

      The seasonal outlook is available at: 

  http://www.cpc.ncep.noaa.gov/products/outlooks/hurricane.html. 

APPENDIX F

DATA TO SUPPORT COURSE OF ACTION

1. NATIONAL WEATHER SERVICE, MR. BILL FREDERICK:

I. Introduction

     During the 2002 hurricane season, four tropical storms/hurricanes impacted the northern Gulf coast between Apalachicola, FL and Galveston, TX.  The four included Tropical Storm Bertha, Tropical Storm Hannah, Tropical Storm Isidore, and Hurricane Lili.  Three of the four tropical storms/hurricanes occurred during a three-week time span and two within one week.

     Tropical Storms Bertha and Hannah were weak tropical storms when landfall occurred and damage was minimal.  To the contrary, Tropical Storm Isidore and Hurricane Lili were significant systems and damage was more widespread.  Meteorological and hydrologic data, as well as damage estimates are only provided for the Tropical Storm Isidore and Hurricane Lili events.

II. Data and Methodology

     The historical period of record for the statistics contained in this report were derived from information contained in the document “Tropical Cyclones of the North Atlantic Ocean, 1871-1998” of the Historical Climatology Series 6-2 from the U.S. Department of Commerce.  Data is supplemented to include the years 1851-1870 and 1999-2002 by use of the historical database of tropical cyclones available from the Tropical Prediction Center at http://www.nhc.noaa.gov/tracks1851to2002_atl.txt. 

     Meteorological and hydrologic data for Tropical Storm Isidore and Hurricane Lili was obtained from the Tropical Prediction Center Preliminary reports on the storms available at 

http://www.nhc.noaa.gov/2002atlan.shtml 

and the U.S. Army Corps of Engineers New Orleans District website at http://www.CEMVN.usace.army.mil/eng/edhd/Wcontrol/wcmain.htm 

     The geographic area of concern used in the study included the northern Gulf coast between Apalachicola, FL and Galveston, TX.  Tables are provided to compare the 2002 event (4 tropical storms/hurricanes within a single season, 3 tropical storms/hurricanes within 3 weeks, and 2 within 1 week) to the historical database in order to determine the significance of each. 

III. Results

     Table 1 depicts the number of times in history that at least 2, at least three, and at least four tropical storms/hurricanes impacted the Gulf coast Apalachicola, FL and Galveston, TX during a hurricane season.  Also included in Table 1 is the percentage of the event compared to the total number of years (151) and the frequency of occurrence for the event.

	Number of Landfalls
	Number of Occurrences (years)
	Percentage of Total
	Frequency of Occurrence (years)

	At least 2
	      45
	29.8%
	1 out of every 3.36

	At least 3
	      15
	9.9%
	1 out of every 10.07

	At least 4
	        4  
	2.6%
	1 out of every 37.75


Table 1. Multiple occurrences of tropical storms/hurricanes

     Table 2 depicts the number of times historically that multiple tropical storms/ hurricanes made landfall along the northern Gulf coast within the time frame stated in column1.  Column 3 represents the percentage of occurrence of the event as compared to the total number of years of record (151).  Column 4 shows the frequency of occurrence for the particular time frame.

	Time Frame
	Number of Occurrences (years)
	Percentage of Total
	Frequency of Occurrence (years)

	Within 3 weeks
	      17
	11.3%
	1 out of every 8.88

	Within 2 weeks
	      12
	7.9%
	1 out of every 12.58

	Within 1 week
	       3  
	2.0%
	1 out of every 50.33


Table 2. Multiple occurrences of tropical storms/hurricanes landfalls within 3 weeks apart

     During Tropical Storm Isidore, the highest sustained wind speed reported from the Grand Isle C-MAN station GILD1 was 37 knots with a gust to 62 knots on September 26th at 0440 UTC.  Storm surge values ranged from 4-5’ on September 26th along the southern coast of Louisiana.  Heavy rains, with radar estimates of 7-10”, occurred from September 25-27.   In the United States, the Property Claim Services Division of the Insurance Services Office reports that insured losses due to Isidore totaled 165 million dollars. Using a two to one factor for insured to overall damage gives a total damage estimate of $330 million. Most of the damage occurred in Louisiana.

Table 3. Significant observations over Louisiana during Tropical Storm Isidore

	
	Minimum
Sea-level
Pressure
	Maximum Surface Wind Speed
(kt)
	

	Location
	Date/
Time
(UTC)
	Press.
(mb)
	Date/
Timea 
(UTC)
	Sust.
Windb 
(kts)
	Peak
Gust (kts)
	Storm
Surgec 
(ft)
	Storm
Tided 
(ft)
	Rain
(storm total)
(in)

	Belle Chasse Naval Air
	26/1053 
	985.1 
	26/0155 
	50 
	60 
	7.48 
	 
	 

	New Orleans
	26/1207 
	985.1 
	26/0525 
	35 
	42 
	 
	 
	 

	New Orleans Int. Airp.
	26/1147 
	985.8 
	26/0757 
	40 
	47 
	 
	 
	7.5 

	Bootheville
	26/0953 
	985.8 
	26/0440 
	 
	37 
	 
	 
	5.3 

	East Lake Pontchartrain
	 
	 
	26/0510 
	 
	36 
	 
	 
	 

	Slidell
	26/1226 
	985.1 
	 
	 
	 
	 
	 
	4.4 

	Rigoletes
	 
	 
	 
	 
	 
	8.3 
	 
	 

	Sea Rim State Park
	 
	 
	25/2144 
	 
	35 
	 
	 
	 


     Hurricane Lili made landfall near Vermillion Bay along the central coast of Louisiana as a Category 1/Category 2 hurricane with respect to the Saffir-Simpson Hurricane Damage Potential Scale (Table 3 below).  The highest sustained wind speed reported from the Grand Isle C-MAN station GIDL1 was 36 knots with a gust to 69 knots on October 3 at 0640 UTC.  A Storm surge value of 4.46’ was recorded at Grand Isle and the radar estimated rainfall totals ranged from 7-10”.  The latest insured property damage total from the American Insurance Services Group is $430 million U.S. dollars, $415 million for Louisiana and &15 million for Mississippi. The total dollar damage estimate is twice this value or $860 million dollars. President Bush declared that Louisiana is eligible for federal assistance.

Table 4. Significant Observations during Hurricane Lili over Louisiana

	
	Minimum
Sea-level
Pressure
	Maximum Surface Wind Speed
(kt)
	

	Location
	Date/
Time
(UTC)
	Press.
(mb)
	Date/
Timea 
(UTC)
	Sust.
Windb 
(kts)
	Peak
Gust (kts)
	Storm
Surgec 
(ft)
	Storm
Tided 
(ft)
	Rain
(storm total)
(in)

	Louisiana

	Alexandria int. airport
	03/2141 
	980.4 
	02/2054 
	33 
	52 
	 
	 
	4.14 

	Baton Rouge
	03/2353 
	997.0 
	03/1717 
	 
	41 
	 
	 
	 

	Belle Chase
	 
	 
	03/0855 
	 
	44 
	 
	 
	 

	Boothville
	03/0957 
	1005.4 
	03/1732 
	34 
	43 
	 
	 
	7.19 

	Burns Point/Salt Point
	 
	 
	 
	 
	 
	 
	10-12 
	 

	Buras
	 
	 
	 
	 
	 
	 
	 
	8.40 

	Cajun field, Lafayette
	 
	 
	03/1636 
	41 
	66 
	 
	 
	 

	Castille Pass nr Morgan City
	 
	 
	 
	 
	 
	 
	10.6 
	 

	Cocodrie, Terrebonne Parish
	 
	 
	 
	 
	 
	 
	9.94 
	 

	Cote Blanch Is.(Tex. Tech.)
	 
	 
	03/1406 
	52 
	79 
	 
	 
	 

	Crewboat Ch. Nr Calumet
	 
	 
	 
	 
	 
	 
	12.3 
	 

	CSI-03 (29.44N 92.06W)
	 
	 
	 
	63 
	 
	 
	 
	 

	Cypremort Point
	 
	 
	 
	 
	88 
	 
	 
	 

	Dean Lee(Alexandria)
	 
	 
	03/1810 
	43 
	58 
	 
	 
	 

	Delcambre, Route 14
	03/1514 
	977.7 
	03/1508 
	54 
	84 
	 
	2 
	 

	Frenier causeway
	 
	 
	03/0910 
	34 
	46 
	 
	 
	 

	Grand Isle
	 
	 
	 
	 
	 
	 
	4.46 
	 

	Iberia (Jeanerertte)
	 
	 
	03/1416 
	46 
	59 
	 
	 
	 

	Intracoastal City
	 
	 
	 
	 
	104 
	 
	6 
	 

	Jennings
	 
	 
	 
	 
	77 
	 
	 
	3.91 

	Kaplan(Tex. Tech tower)
	03/1524 
	965.7 
	03/1438 
	64 
	86 
	 
	 
	 

	Lafayette reg. airport
	03/1623 
	983.1 
	03/1559 
	47 
	63 
	 
	 
	4.54 

	L. Bourne Bayou Dupre
	 
	 
	 
	 
	 
	 
	6.58 
	 

	Lake Charles reg. Airport
	03/1641 
	993.9 
	03/1604 
	31 
	41 
	 
	 
	2.47 

	L. Pontchartrain LUMCON
	03/2012 
	1001.9 
	03/1034 
	51 
	60 
	 
	 
	 

	L. Pontchartrain mid cswy.
	 
	 
	03/1020 
	50 
	60 
	 
	 
	 

	L. Pontchartrain RIGL1
	 
	 
	 
	 
	 
	 
	6.04 
	 

	LUMCON consortium hq.
	03/1024 
	997.7 
	03/1231 
	43 
	54 
	 
	 
	 

	Mandeville causeway
	 
	 
	03/1640 
	36 
	48 
	 
	 
	 

	New Iberia (29.91N 91.76W)
	 
	 
	03/1542 
	54 
	72 
	 
	 
	 

	N. Orl. int. airport
	03/1159 
	1004.1 
	03/1617 
	34 
	44 
	 
	 
	 

	N. Orl. Lakefront airport
	03/0943 
	1003.4 
	03/1002 
	39 
	47 
	 
	 
	 

	Perry
	 
	 
	 
	 
	 
	 
	 
	8.57 

	Rice (Crowly)
	03/1543 
	963.9 
	03/1528 
	47 
	61 
	 
	 
	 

	Terrebone Bay LUMCON
	03/1029 
	995.8 
	03/0553 
	50 
	59 
	 
	 
	 

	Vermilion bay/B. Fearman
	 
	 
	 
	 
	 
	 
	11.7 
	 

	
	 
	 
	 
	 
	 
	 
	 
	 


Table 5. Saffir-Simpson Hurricane Damage Potential Scale 

	Scale Number

(Category)
	Central Pressure

mb       in.
	Winds

Mi/hr knots
	Storm Surge

Ft    m
	Damage

	1
	>=980
	>=28.94
	74-95
	64-82
	4-5
	~1.5
	Some damage to trees, shrubbery, and unanchored mobile homes 

	2
	965-979
	28.50
-
28.91
	96-110
	83-95
	6-8
	~2.0-2.5
	Major damage to mobile homes; damage buildings' roofs, and blow trees down 

	3
	945-964
	27.91
-
28.47
	111-130
	96-113
	9-12
	~2.5-4.0
	Destroy mobile homes; blow down large trees; damage small buildings 

	4
	920-944
	27.17
-
27.88
	131-155
	114-135
	13-18
	~4.0-5.5
	Blow down all signs; damage roofs, windows, and doors; completely destroy mobile homes; lower floors of structures near shore are damaged by flooding 

	5
	<"920"
	<"27.17"
	>"155"
	>"135"
	>"18"
	>"5.5"
	Extensive damage to homes and industrial buildings; blow away small buildings; structures within 500 meters of shore on the lower floors which are less than 4.5 m (15 ft) above sea level are damaged 


Table 3. Saffir-Simpson Hurricane Damage Potential scale.

     From this table, it is denoted that the average storm surge value for a Category 1 hurricane is 4-5 feet and for a Category 2 hurricane is 6-8 feet.  Storm surge values for tropical storms are not listed and since Tropical Storm Isidore was nearly a hurricane at landfall, for comparison purpose, the storms surge value for a Category 1 hurricane is used for Tropical Storm Isidore.  Storm surge values of 4-5 feet would have been expected for a Category 1 hurricane, and 4-5 feet storm surge values were realized over southern Louisiana.  As far as Hurricane Lili was concerned, a Category 1/Category 2 hurricane would produce a 4-8 feet storm surge.  The actual value at Grand Isle, which was east of the landfall point over Vermillion Bay, was 4.46 feet.

IV. Conclusions

     Information provided in this report is intended for use in the post storm decision-making process by appropriate authorities.  Conclusions are purposely not included in the document so that decisions made by such authorities were unbiased by the authors comments.

2. TROPICAL STORM ISIDORE AND HURRICANE LILI – EXTRAORDINARY EVENT:

Isidore crossed Cuba and entered the Gulf of Mexico as a hurricane on September 21, 2002.  The storm then moved west and southwestward toward the Yucatan Peninsula.  Isidore meandered for 24 to 36 hours over northern Yucatan and weakened to a minimal tropical storm. It then moved northward over the Gulf of Mexico where the circulation expanded but the cyclone never redeveloped an inner core of strong winds. Isidore made landfall with winds of 55 knots and a minimum pressure of 984 mb just west of Grand Isle, Louisiana September 26.  Hurricane Lili crossed western Cuba as a category two hurricane on October 1, 2002 and made landfall on the Louisiana coast as a category one hurricane on October 3, 2002.  Neither of these storms by themselves were exceedingly strong storms.  However, in combination, one after the other in quick succession, their cumulative impact was very great.

The severity of the erosion damage inflicted by Isidore and Lili can be explained in one word – duration.  Erosion is a time dependent phenomenon.  Storms of great intensity but limited duration will not cause as much erosion as lesser storms with greater duration.  Hurricane Andrew in 1992, which has been up-graded to a category five storm, did not produce significant amounts of erosion along the Florida coast because it crossed the coast quickly.  Andrew caused extensive structural damage associated with its strong winds, but minimal erosion. Conversely, in the North Atlantic, northeasters that produce relatively moderate winds and waves often cause more erosion than more intense wind and waves from shorter duration hurricanes.

Isidore was an event of considerable duration as far as Grand Isle is concerned.  Large waves pounded the shores of Grand Isle from the time shortly after Isidore crossed over Cuba into the Gulf of Mexico until the storm went inland over Louisiana.  Wave data from the National Data Buoy Center Station 42041, located in deep water in the Gulf, 110 Nautical Miles south of Grand Isle, shows that waves heights were at or above 3 feet consistently for six days from 22 September through 27 September.  This wave height data is shown in Figure 1 below.
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It should be noted that a 3-foot deep-water wave (assuming an average 8 second period) would shoal to be a 4.9 foot wave when it breaks.  Thus the waves were large on the shore of Grand Isle for a considerable length of time due to Isidore.  After Isidore there was barely five days of waves less than two feet and then came Lili with much greater waves but for a shorter duration.  However, these larger waves were breaking upon an already weakened shore face.

Research by Bill Birkemeir at the Corps Duck North Carolina Field Research Facility (FRF) indicates that storm groups (i.e. two or more storms in close succession) tend to have more erosional impact then the additive erosion from the individual storms.  Below are two quotes from a paper presented at the Coastal Sediments conference.

“The largest storm group with an integrated save power 7.5x1010 joules was found to have a return period of about 20 years.  However, using calculated return periods based on individual storms, an individual storm of this intensity has a return period of more than 1,000 years. Storm groups don’t allow the profile time to recover and appear to have an additive impact producing changes typical of less frequent, longer duration and more intense storms.”

“The results suggest that models at annual or decadal time scales might usefully consider storm groups as discrete “events”. … In addition, design storm conditions for beach situations may need to be recomputed based on the frequency of storm sequences, as opposed to individual wave or storm conditions.”1
Analysis by Bell Frederick shows that in the last 151 years there have been only three occurrences in Louisiana where two tropical events occurred within a one-week time spacing.  This is just slightly less than a 2 percent chance of occurrence and thus a return period of slightly greater than 50 years.

1. Birkemeier, W. A., Nicholls, R.J., Lee, G., 1999.   Storms, Storm Groups, and Nearshore Morphologic Change, Proceedings of Coastal Sediments, ASCE, 1109-1122.

APPENDIX G

COST ESTIMATE DATA

	Pre Josephine (Project Maintenance) Oct 7, 1996
	
	

	
	
	
	
	
	
	
	

	No. 
	Item
	Estimated Quantity
	Unit
	Unit Price
	Estimate Amount
	% Cont.
	Amount plus Cont.

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	1
	Mob. & Demob.  (Sand)
	Lump Sum
	LS
	1
	$331,900
	10%
	$365,090

	
	
	
	
	
	
	
	

	2
	Mob. & Demob.  (Stone)
	Lump Sum
	LS
	1
	$37,500
	10%
	$41,250

	
	
	
	
	
	
	
	

	3
	Sand 2.5:1 borrow to fill ratio
	193,200
	CY
	$2.75
	$531,300
	25%
	$664,125

	
	
	
	
	
	
	
	

	4
	Emergency Ramp
	1
	LS
	$10,000.00
	$10,000
	10%
	$11,000

	5
	Planting & Fertilizing
	11
	Acres
	$10,000.00
	$110,000
	10%
	$121,000

	
	
	
	
	
	
	
	

	6
	Stone (36" riprap)
	4,500
	Tons
	$35.00
	$157,500
	10%
	$173,250

	
	
	
	
	
	
	
	

	
	SUBTOTALS
	
	
	
	$1,178,200
	
	$1,375,700

	
	CONTINGENCY
	
	
	
	$197,500
	
	

	
	SUBTOTAL W/ CONTINGENCY
	
	
	$1,375,700
	
	


	Just After Josephine 
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	No. 
	Item
	Estimated Quantity
	Unit
	Unit Price
	Estimate Amount
	% Cont.
	Amount plus Cont.

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	1
	Mob. & Demob.  (Sand)
	Lump Sum
	LS
	1
	$9,400
	10%
	$10,340

	
	
	
	
	
	
	
	

	2
	Sand 2.5:1 borrow to fill ratio
	5,500
	CY
	$2.75
	$15,125
	25%
	$18,906

	
	
	
	
	
	
	
	

	3
	Planting & Fertilizing
	1
	Acres
	$10,000.00
	$10,000
	10%
	$11,000

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	SUBTOTALS
	
	
	
	$34,500
	
	$40,246

	
	CONTINGENCY
	
	
	
	$5,700
	
	

	
	SUBTOTAL W/ CONTINGENCY
	
	
	$40,200
	
	


	After Josephine (7 October 1996) to Just After Danny (18 July 1997)
	

	
	
	
	
	
	
	
	

	No. 
	Item
	Estimated Quantity
	Unit
	Unit Price
	Estimate Amount
	% Cont.
	Amount plus Cont.

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	1
	Mob. & Demob.  (Sand)
	Lump Sum
	LS
	1
	$15,500
	10%
	$17,050

	
	
	
	
	
	
	
	

	2
	Sand 2.5:1 borrow to fill ratio
	9,000
	CY
	$2.75
	$24,750
	25%
	$30,938

	
	
	
	
	
	
	
	

	3
	Planting & Fertilizing
	1
	Acres
	$10,000.00
	$10,000
	10%
	$11,000

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	SUBTOTALS
	
	
	
	$50,300
	
	$58,988

	
	CONTINGENCY
	
	
	
	$8,700
	
	

	
	SUBTOTAL W/ CONTINGENCY
	
	
	$59,000
	
	


	After Danny to Just After Feb. 98 Low Pressure
	
	
	

	
	
	
	
	
	
	
	

	No. 
	Item
	Estimated Quantity
	Unit
	Unit Price
	Estimate Amount
	% Cont.
	Amount plus Cont.

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	1
	Mob. & Demob.  (Sand)
	Lump Sum
	LS
	1
	$17,900
	10%
	$19,690

	
	
	
	
	
	
	
	

	2
	Sand 2.5:1 borrow to fill ratio
	10,400
	CY
	$2.75
	$28,600
	25%
	$35,750

	
	
	
	
	
	
	
	

	3
	Planting & Fertilizing
	1
	Acres
	$10,000.00
	$10,000
	10%
	$11,000

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	SUBTOTALS
	
	
	
	$56,500
	
	$66,440

	
	CONTINGENCY
	
	
	
	$9,900
	
	

	
	SUBTOTAL W/ CONTINGENCY
	
	
	$66,400
	
	


	After Earl (31 August 1998) and Georges (28 September 1998)
	

	
	
	
	
	
	
	
	

	No. 
	Item
	Estimated Quantity
	Unit
	Unit Price
	Estimate Amount
	% Cont.
	Amount plus Cont.

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	1
	Mob. & Demob.  (Sand)
	Lump Sum
	LS
	1
	$22,000
	10%
	$24,200

	
	
	
	
	
	
	
	

	2
	Sand 2.5:1 borrow to fill ratio
	12,800
	CY
	$2.75
	$35,200
	25%
	$44,000

	
	
	
	
	
	
	
	

	3
	Planting & Fertilizing
	1
	Acres
	$10,000.00
	$10,000
	10%
	$11,000

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	SUBTOTALS
	
	
	
	$67,200
	
	$79,200

	
	CONTINGENCY
	
	
	
	$12,000
	
	

	
	SUBTOTAL W/ CONTINGENCY
	
	
	$79,200
	
	


	After Earl and Georges to Before Isidore(27 Sept 2002)
	
	

	& Lilly (4 Oct. 2002)  (Project Maintenance)
	
	
	

	
	
	
	
	
	
	
	

	No. 
	Item
	Estimated Quantity
	Unit
	Unit Price
	Estimate Amount
	% Cont.
	Amount plus Cont.

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	1
	Mob. & Demob.  (Sand)
	Lump Sum
	LS
	1
	$950,800
	10%
	$1,045,880

	
	
	
	
	
	
	
	

	2
	Sand 2.5:1 borrow to fill ratio
	553,400
	CY
	$2.75
	$1,521,850
	25%
	$1,902,313

	
	
	
	
	
	
	
	

	3
	Planting & Fertilizing
	28
	Acres
	$10,000.00
	$280,000
	10%
	$308,000

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	SUBTOTALS
	
	
	
	$2,752,700
	
	$3,256,193

	
	CONTINGENCY
	
	
	
	$503,500
	
	

	
	SUBTOTAL W/ CONTINGENCY
	
	
	$3,256,200
	
	


	Just After Isidore & Lilly
	
	
	
	
	
	 

	
	
	
	
	
	
	
	
	 

	No. 
	Item
	Estimated Quantity
	Unit
	Unit Price
	Estimate Amount
	% Cont.
	Amount plus Cont.
	PL99

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	 

	1
	Mob. & Demob.  (Sand)
	Lump Sum
	LS
	1
	$178,000
	10%
	$195,800
	 

	
	
	
	
	
	
	
	
	 

	2
	Mob. & Demob.  (Stone)
	Lump Sum
	LS
	1
	$22,500
	10%
	$24,750
	 

	
	
	
	
	
	
	
	
	 

	3
	Sand 2.5:1 borrow to fill ratio
	103,700
	CY
	$2.75
	$285,175
	25%
	$356,469
	 

	
	
	
	
	
	
	
	
	 

	4
	Clay Core( 91Mile One Way Haul Distance)
	1,750
	CY
	$17.00
	$29,750
	10%
	$32,725
	 

	
	
	
	
	
	
	
	
	 

	
	
	
	
	
	
	
	
	 

	5
	Planting & Fertilizing
	6
	Acres
	$10,000.00
	$60,000
	10%
	$66,000
	 

	
	
	
	
	
	
	
	
	 

	6
	36" Riprap
	2,700
	Tons
	$35.00
	$94,500
	10%
	$103,950
	 

	7
	Navigation Lights & Accessories
	8
	Each
	$4,750.00
	$38,000
	10%
	$41,800
	 

	
	
	
	
	
	
	
	
	 

	8
	Nav. Light Piles
	1,080
	LF
	$25.00
	$27,000
	10%
	$29,700
	 

	
	
	
	
	
	
	
	
	 

	
	SUBTOTALS
	
	
	
	$734,900
	
	$851,200
	 

	
	CONTINGENCY
	
	
	
	$116,300
	
	
	 

	
	SUBTOTAL W/ CONTINGENCY
	
	
	$851,200
	
	
	$851,200


The above quantities and cost estimates have been adjusted to reflect the July 2003 advance measures which may be incorporated into the rehabilitation work.

	After Isidore(27 Sept 2002) & Lilly (4 Oct. 2002) to
	
	

	Tropical Storm Bill (30 June 2003) & Claudette (14 July 2003)
	

	(Project Maintenance)
	
	
	
	
	

	
	
	
	
	
	
	
	

	No. 
	Item
	Estimated Quantity
	Unit
	Unit Price
	Estimate Amount
	% Cont.
	Amount plus Cont.

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	1
	Mob. & Demob.  (Sand)
	Lump Sum
	LS
	1
	$170,000
	10%
	$187,000

	
	
	
	
	
	
	
	

	2
	Sand 2.5:1 borrow to fill ratio
	98,800
	CY
	$2.75
	$271,700
	25%
	$339,625

	
	
	
	
	
	
	
	

	3
	Planting & Fertilizing
	6
	Acres
	$10,000.00
	$60,000
	10%
	$66,000

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	SUBTOTALS
	
	
	
	$501,700
	
	$592,625

	
	CONTINGENCY
	
	
	
	$90,900
	
	

	
	SUBTOTAL W/ CONTINGENCY
	
	
	$592,600
	
	


	After Tropical Storm Bill (30 June 2003) & Claudette (14 July 2003)
	

	to Mid Point of Construction June 2004
	
	
	

	(Project Maintenance)
	
	
	
	
	

	
	
	
	
	
	
	
	

	No. 
	Item
	Estimated Quantity
	Unit
	Unit Price
	Estimate Amount
	% Cont.
	Amount plus Cont.

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	1
	Mob. & Demob.  (Sand)
	Lump Sum
	LS
	1
	$254,600
	10%
	$280,060

	
	
	
	
	
	
	
	

	2
	Sand 2.5:1 borrow to fill ratio
	148,200
	CY
	$2.75
	$407,550
	25%
	$509,438

	
	
	
	
	
	
	
	

	3
	Planting & Fertilizing
	8
	Acres
	$10,000.00
	$80,000
	10%
	$88,000

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	SUBTOTALS
	
	
	
	$742,200
	
	$877,498

	
	CONTINGENCY
	
	
	
	$135,300
	
	

	
	SUBTOTAL W/ CONTINGENCY
	
	
	$877,500
	
	


	Total of Pre Josephine thru Mid Point Construction June 2004
	PL99

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	SUBTOTALS
	
	
	
	$6,118,200
	
	

	
	CONTINGENCY
	
	
	
	$1,079,800
	
	

	
	SUBTOTAL W/ CONTINGENCY
	
	
	$7,198,000
	
	

	
	
	
	
	
	
	
	

	
	S&I
	
	
	
	$200,000
	
	

	
	E&D, EA & Envir. Compiance, Real Estate and Contracting Division
	
	$331,000

	
	GRAND TOTAL
	
	
	
	$7,829,000
	PL99=>
	$1,182,000

	
	
	
	
	
	
	
	

	
	PL-99 Rehabilitation
	$1,182,000
	
	
	

	
	Corps O&M (12%)
	$798,000
	
	
	

	
	Local Sponsor
	
	$5,850,000
	
	
	

	
	Total
	
	$7,830,000
	
	
	


APPENDIX F

NOAA WEATHER REVIEW
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NOAA REPORTS 2002 WAS MARKED BY WIDESPREAD DROUGHT IN THE U.S., RETURN OF EL NIÑO, AND WARM GLOBAL TEMPERATURE
NOAADecember 17, 2002 — The climate of 2002 in the United States was characterized by warmer than normal temperatures and below average precipitation that led to persistent or worsening drought throughout much of the nation, according to  scientists.

Working from the world’s largest statistical weather database, NOAA scientists at the National Climatic Data Center also found that 2002 is very likely to be the second warmest year on record for the globe.  The return of El Niño affected hurricanes in the Atlantic and precipitation patterns in some parts of the world.

U.S. Temperatures

The average temperature for the contiguous United States in 2002 is expected to be near 53.6 degrees F (12.0 degrees C), one of the 20 warmest years since national records began in 1895, but significantly cooler than last year, which was the 7th warmest year. The average temperature during the 1895-present record is 52.8 degrees F, with the warmest year on record occurring in 1998. 

The year 2002 began with another anomalously warm winter, the fourth much warmer-than-average winter in the last five years, and the summer season was one of the warmest since the 1930s. Temperatures in Alaska were above average in all four seasons, and 2002 will approach or exceed the warmest year on record for the state.

Overall the contiguous United States temperature has risen at a rate of 1.0 degree F/Century (0.6 degrees C/Century) since 1895. Much of that increase has occurred in two periods, 1910-1940 and again from the 1970s to the present. Temperatures in Alaska have increased at a rate near 2.8 degrees F/Century (1.5 degrees C/Century) since the early 1900s, most rapidly in the past 25 to 30 years.

U.S. Precipitation, Drought and Flooding

As the year began, moderate to extreme drought covered one-third* of the contiguous United States, including much of the eastern seaboard and northwestern United States. The combination of generally warmer- and drier-than-average conditions led to the total drought area growing to slightly more than 50 percent during the summer months, largely due to a rapid intensification of drought in the Southwest. This value fell to 36 percent by the end of November as precipitation from landfalling tropical systems and a more active storm track helped alleviate drought in much of the eastern part of the country.

The most extensive national drought coverage during the past 100 years (the period of instrumental record) occurred in July 1934 when 80 percent of the contiguous United States was in moderate to extreme drought. Although the current drought and others of the 20th century have been widespread and of lengthy duration, tree ring records indicate that the severity of these droughts was likely surpassed by other droughts, including that of the 1570s and 1580s over much of the Southwest and northern Mexico.

In the western United States where precipitation for 2002 is on pace to set record or near-record lows in many states, the lack of adequate rain and snow and the resulting low snowpack stressed water supplies and caused devastating impacts on agriculture. Severe drought in Montana that began in some places more than four years ago forced farmers to abandon more than 20 percent of the winter wheat crop for the second consecutive year, the first such occurrence since the Dust Bowl era of the 1930s. The extremely dry conditions also contributed to an extremely active wildfire season that included the largest wildfires of the past century for the states of Colorado, Arizona and Oregon.

Extremely dry conditions in the Northeast improved with four consecutive months of above-normal precipitation for the region from March through June, and abnormally dry conditions were largely absent near the end of the year. Above-average rainfall from September through November also brought significant drought relief to the Southeast, where more than four years of drought had affected much of the region from Georgia to Virginia.

In Texas, heavy rainfall alleviated drought but led to severe flooding in southern and central parts of the state in early July. Strong thunderstorms also brought widespread flooding to western Minnesota and North Dakota and resulted in hundreds of millions of dollars in damage and crop losses in June.

*This drought statistic is based on the Palmer Drought Index, a widely used measure of drought. The Palmer Drought Index uses numerical values derived from weather and climate data to classify moisture conditions throughout the contiguous United States and includes drought categories on a scale from mild to moderate, severe and extreme.

Atlantic Hurricane Season
Of the 12 named storms that formed in the Atlantic basin during 2002, four became hurricanes and two were classified as major hurricanes (category 3 or higher on the Saffir Simpson hurricane scale), slightly less than the annual average of 5-6 hurricanes and 2-3 major hurricanes. A strengthening El Niño episode in the equatorial Pacific suppressed the number of hurricanes and weakened the storms that did develop in 2002, according to the NOAA Climate Prediction Center.

With the exception of 2002 and 1997, years that were both affected by El Niño, at least three major hurricanes have developed in every season since 1995 with five or more major hurricanes occurring in three of those seasons (1995, 1996 and 1999).  However no long-term trend in hurricane strength or frequency has been observed in the Atlantic Basin.

Global Events

Other climate signatures typical of El Niño also emerged in countries such as Australia, India and Indonesia as the El Niño episode evolved during the year. Drought in Australia became more widespread and severe, and a new record warm winter maximum temperature for Australia occurred. 

Other conditions common during an El Niño episode included a drier-than-average summer monsoon season in India and drier than normal conditions in Indonesia during May-October. The June-September monsoon season for India as a whole was characterized by large-scale drought with seasonal rainfall (June-September) 19 percent below normal.

In contrast, heavy rainfall in northeastern India, Nepal and Bangladesh brought severe flooding and caused approximately one thousand deaths in June. The most damaging typhoon to affect Korea since 1959, Typhoon Rusa, made landfall on the Korean Peninsula at the end of August.

In parts of central Europe heavy rains fell during the first 13 days of August, causing disastrous floods on the Elbe and Danube rivers with more than 100 lives lost and damages estimated at $30 billion.

In Africa, severe drought continued across parts of the Greater Horn of Africa, and widespread flooding occurred in Morocco during November and in parts of Madagascar during January-May as four tropical cyclones impacted the island nation.

APPENDIX I

PIR REVIEW CHECKLIST FOR HSPP REHABILITATION ASSISTANCE
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PIR Review Checklist for HSPP Rehabilitation Assistance

YES NO  NA
1 IR < a——
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8 _‘4 —

6. v
.
8 -
s, L

The project is a Federally authorized and constructed hurricane or
shore protection project. [ER, 5-20.a.]

The project is Active in tge g‘]s? [ER, §-2.a.]
Last inspection date: _. o

The Public Sponsor has requested HSPP Rehabilitation Assistance
in writing. [EP, 5-18.b.]

The FCCE-funded HSPP Rehabilitation Assistance is necessary
(a) to allow for adequate functioning of the project; (b) to reduce the
immediate threat to life and improved propsrty; and {¢) is to a level
no more than the pre-storm condition. (ER, 5-20.a,, ¢, and d.]

There is sufficient evidence in the PIR to support a finding that the
HSPP was damaged by an extraordinary storm. (ER. 520.e]

There are "significant amounts of damage” to the HSPP.
[ER, 5-20.e.(2)] The criterion used to make this determination is:

t/ the cost of the construction effort to effect repair of the
HSPP (exclusive of dredge mobldemob costs) (a) exceads $1
million and (b) is greater than 2 percent of the original project
construction costs {(expressed in current day dollars.); or,

____ the cost of the construction effort to effact repair of the HSPP
(sxclusive of dredge mobldemob costs) exceeds $6 million; or,

more than ona-third of the planned or historically placed sand
for renourishment was lost.

only hard features are involved.

The public sponsor has agreed to sign the Cooperation Agreement,
which will occur before USACE begins rehabilitation work.

[EP. 5-18.1])

The rehabilitation project has a favorable benefit cost ratio of
greater than 1.0:1. [ER, 5-20.a.]

The Public Sponsor has access to sufficient funds to meet its
required cost contributions. (EP, 5-18.h]
Page 2-1

Figure 5-9. PIR Review Checklist (Appendix Z}, HSPP Rehabilitation

Assistance
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PIR Review Checklist for HSPP Rehabilitation Assistance
YES NO NA
The cost estimate in the PIR itemizes the work and identifies the

Public Sponsor's cost responsibility for items such as deferred and
deficient maintenance. [ER, 52.9.]

10.

v
no L

The cost estimate in the PIR allocates costs between what may be
paid for under PL 84-99 Rehabilitation Assistance, and what is cost
shared between the Corps (using CG funds) and the public sponsor
under periodic renourishment terms of the project PCA.

[EP, 5-18.d.]]

12.

Dredge mobilization/demobilization costs are borne proportionally
among contributing sources of funds for sand renourishment.
[ER, 5-20.i.]

13. Contingency funds for the FCCE-funded portion of the project are
limited to 15 percent for dredging-related costs, and 10 percent for

all other costs. [ER, 5-2.v.]

14. _'\_{ R The repair option selected is the option that is the least cost to the
Federal government. [ER, 5-2.h.]

15. _1[ S The benefit cost ratio calculation excludes all recreation benefits.
[ER, 5-20.a.}

16. Betterments are paid by the Public Sponsor. [ER, 52.0.]

N

17. Cost for any betterments are identified separately in the cost

estimate. [ER, 5-2.0.}

18. _i_/___ R Based on the projected schedule, project history, anticipated
degree of contention of undertaking the project, and similar items,
the Rehabilitation Assistance will be finished prior to the onset of
the next storm season, or within one year of the date of occurrence
of the damage, whichever is less. [ER, 5-20.j.]

19. __1{ e The proposed work will not modify the HSPP to increase the degree
of protection or capacity, or provide protection to a larger area.
[ER, 5-2.n.]

Page Z-2

Figure 5-9. PIR Review Checklist (Appendix Z), HSPP Rehabilitation
Assistance (Continued)
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PIR Review Checklist for HSPP Rehabilitation Assistance

YES NO  NA

20

v An assessment of environmental requirements was completed.

[ER, 5-13.e.]

21, v The Endangered Species Act was appropriately considered.
Dredging will not be adversely impacted. [ER, 5-13.e.]

22. _t{: N The Archeological and Historical Preservation Act was
appropriately considered. [ER, 513.h.]

23. e v EO 11988 was appropriately considered. [ER, 5-13.f.]

24. _z_/_ R Other permitting and evaluations were appropriately considered,
and result in no impediment to the Rehabilitation Assistance effort.
[ER, 513.a}

25. _’_{ —_— The cover letter forwarding the PIR to the MSC will contain the
projected schedule for completing the Rehabilitation Assistance.
[EP, 5-18.1.(2)]

26. _ki N The completed PIR has been reviewed and the PIR Checklist has
been reviewed and signed by the Emergency Management Office.
[EP, 5-18.f.(1)

27. __{ —_—— The completed PR meets all policy, procedural, content, and

formatting requirements of ER 500-1-1 and EP 500-1-1. [ER, 2-3.b.]

REVIEWING OFFICIAL'S SIGNATURE

NAME: 77/ cH AEL Low/&
TITLE: &2/README SS BR.
TELEPHONE NUMBER:( 5b¢) § 6 2- 224 ¢
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Figure 5-9. PIR Review Checklist (Appendix Z), HSPP Rehabilitation
Assistance (Continued)
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lili_wav

				Month		Day		Hour		Dir		Wond		Gust				Wave Ht.

		2002		9		21		0		110		1.5		2		9/21/02 0:00		0.89

		2002		9		21		1		76		1.7		2.2		9/21/02 1:00		0.89

		2002		9		21		2		54		2.7		3.2		9/21/02 2:00		0.82

		2002		9		21		3		76		4		4.8		9/21/02 3:00		0.79

		2002		9		21		4		86		4.5		5.7		9/21/02 4:00		0.79

		2002		9		21		5		79		5.1		6.2		9/21/02 5:00		0.78

		2002		9		21		6		94		4.3		5.1		9/21/02 6:00		0.85

		2002		9		21		7		100		5.8		6.7		9/21/02 7:00		0.99

		2002		9		21		8		103		5.4		6.5		9/21/02 8:00		1.02

		2002		9		21		9		89		3.9		4.8		9/21/02 9:00		1.14

		2002		9		21		10		95		4.3		5.2		9/21/02 10:00		1.27

		2002		9		21		11		90		4.2		5		9/21/02 11:00		1.41

		2002		9		21		12		96		3.3		4		9/21/02 12:00		1.57

		2002		9		21		13		46		3.7		4.7		9/21/02 13:00		1.71

		2002		9		21		14		46		4		5		9/21/02 14:00		1.81

		2002		9		21		15		58		4.3		5.3		9/21/02 15:00		1.82

		2002		9		21		16		60		4.8		6		9/21/02 16:00		1.73

		2002		9		21		17		64		5.7		7.3		9/21/02 17:00		1.7

		2002		9		21		18		56		5.4		6.3		9/21/02 18:00		1.81

		2002		9		21		19		58		5.5		6.7		9/21/02 19:00		1.86

		2002		9		21		20		61		5.7		6.7		9/21/02 20:00		1.73

		2002		9		21		21		55		6.3		7.4		9/21/02 21:00		1.78

		2002		9		21		22		56		6.8		7.9		9/21/02 22:00		1.91

		2002		9		21		23		72		8.3		9.7		9/21/02 23:00		1.92

		2002		9		22		0		72		6.9		8.2		9/22/02 0:00		2.31

		2002		9		22		1		70		7.5		9.1		9/22/02 1:00		2.4

		2002		9		22		2		69		7.7		9.4		9/22/02 2:00		2.56

		2002		9		22		3		72		7.6		8.9		9/22/02 3:00		2.5

		2002		9		22		4		73		7.7		9.1		9/22/02 4:00		2.93

		2002		9		22		5		69		7.3		8.7		9/22/02 5:00		2.8

		2002		9		22		6		76		7.5		8.9		9/22/02 6:00		3.07

		2002		9		22		7		66		7.5		9		9/22/02 7:00		2.95

		2002		9		22		8		70		7.5		9		9/22/02 8:00		3.13

		2002		9		22		9		56		7.9		9.3		9/22/02 9:00		2.96

		2002		9		22		10		61		8.1		9.4		9/22/02 10:00		2.84

		2002		9		22		11		56		8.2		10.1		9/22/02 11:00		2.66

		2002		9		22		12		62		9		10.4		9/22/02 12:00		2.66

		2002		9		22		13		62		8.2		10.4		9/22/02 13:00		2.84

		2002		9		22		14		61		8.4		10.2		9/22/02 14:00		3.1

		2002		9		22		15		51		8.8		10.4		9/22/02 15:00		3.03

		2002		9		22		16		44		8.8		10.5		9/22/02 16:00		2.99

		2002		9		22		17		42		9.2		11		9/22/02 17:00		3.27

		2002		9		22		18		41		8.7		10		9/22/02 18:00		3.32

		2002		9		22		19		39		8.2		10		9/22/02 19:00		3.25

		2002		9		22		20		28		8.6		10.6		9/22/02 20:00		2.98

		2002		9		22		21		54		8.5		10.1		9/22/02 21:00		3.27

		2002		9		22		22		44		8.9		10.5		9/22/02 22:00		3.26

		2002		9		22		23		49		9.3		10.9		9/22/02 23:00		3.33

		2002		9		23		0		50		10.1		11.6		9/23/02 0:00		3.28

		2002		9		23		1		58		10		11.4		9/23/02 1:00		3.53

		2002		9		23		2		53		10.9		13.3		9/23/02 2:00		3.37

		2002		9		23		3		62		10.3		12.6		9/23/02 3:00		3.46

		2002		9		23		4		47		10.7		12.5		9/23/02 4:00		3.55

		2002		9		23		5		67		8.2		9.4		9/23/02 5:00		3.55

		2002		9		23		6		67		8.4		11.3		9/23/02 6:00		3.34

		2002		9		23		7		55		10		12.7		9/23/02 7:00		3.58

		2002		9		23		8		48		10.3		11.8		9/23/02 8:00		3.27

		2002		9		23		9		44		10.1		11.7		9/23/02 9:00		3.21

		2002		9		23		10		46		11.3		13.2		9/23/02 10:00		3

		2002		9		23		11		57		12.1		13.9		9/23/02 11:00		3.27

		2002		9		23		12		53		11.7		14.1		9/23/02 12:00		3.69

		2002		9		23		13		53		11.2		14.7		9/23/02 13:00		3.84

		2002		9		23		14		58		11.6		13.9		9/23/02 14:00		3.37

		2002		9		23		15		43		11.3		13.3		9/23/02 15:00		3.51

		2002		9		23		16		50		11.1		13.8		9/23/02 16:00		3.42

		2002		9		23		17		48		11.2		13.2		9/23/02 17:00		3.48

		2002		9		23		18		43		11.8		14		9/23/02 18:00		3.15

		2002		9		23		19		44		11.9		14.4		9/23/02 19:00		3.04

		2002		9		23		20		52		12.3		14.3		9/23/02 20:00		3.21

		2002		9		23		21		51		12.8		15.2		9/23/02 21:00		3.2

		2002		9		23		22		51		13.3		16.5		9/23/02 22:00		3.3

		2002		9		23		23		45		13.6		16.3		9/23/02 23:00		3.45

		2002		9		24		0		48		14.8		18.8		9/24/02 0:00		3.72

		2002		9		24		1		48		12.8		15.5		9/24/02 1:00		3.78

		2002		9		24		2		68		10.9		13		9/24/02 2:00		3.49

		2002		9		24		3		72		11		13.5		9/24/02 3:00		3.36

		2002		9		24		4		66		11.3		13.6		9/24/02 4:00		3.45

		2002		9		24		5		54		11.7		14.6		9/24/02 5:00		3.35

		2002		9		24		6		50		11.8		14.2		9/24/02 6:00		3.67

		2002		9		24		7		61		11.1		13.2		9/24/02 7:00		3.3

		2002		9		24		8		77		9.8		12		9/24/02 8:00		3.19

		2002		9		24		9		75		11.1		13		9/24/02 9:00		2.97

		2002		9		24		10		69		11.2		13.3		9/24/02 10:00		3.4

		2002		9		24		11		65		10.7		13.3		9/24/02 11:00		3.18

		2002		9		24		12		65		13.6		15.8		9/24/02 12:00		2.98

		2002		9		24		13		51		12.7		15.1		9/24/02 13:00		3.67

		2002		9		24		14		46		12.8		16.1		9/24/02 14:00		3.66

		2002		9		24		15		74		14.5		18		9/24/02 15:00		3.6

		2002		9		24		16		71		12.6		16		9/24/02 16:00		3.71

		2002		9		24		17		77		13.4		15.8		9/24/02 17:00		3.78

		2002		9		24		18		94		13.3		15.7		9/24/02 18:00		3.54

		2002		9		24		19		74		10.1		12.2		9/24/02 19:00		3.9

		2002		9		24		20		86		12.4		15.3		9/24/02 20:00		3.89

		2002		9		24		21		59		13.5		16.1		9/24/02 21:00		4.83

		2002		9		24		22		70		10.8		13.6		9/24/02 22:00		4.23

		2002		9		24		23		67		12.4		15		9/24/02 23:00		4.09

		2002		9		25		0		63		12.6		16		9/25/02 0:00		4.36

		2002		9		25		1		60		14.8		17.7		9/25/02 1:00		4.48

		2002		9		25		2		58		15.3		18.2		9/25/02 2:00		4.63

		2002		9		25		3		52		15.5		20.1		9/25/02 3:00		5.28

		2002		9		25		4		66		15.1		20		9/25/02 4:00		5.39

		2002		9		25		5		73		15.5		19.2		9/25/02 5:00		5.95

		2002		9		25		6		72		13		16.5		9/25/02 6:00		5.9

		2002		9		25		7		83		13.7		16.8		9/25/02 7:00		5.93

		2002		9		25		8		76		15.6		19.2		9/25/02 8:00		5.93

		2002		9		25		9		59		12.2		14.7		9/25/02 9:00		6.05

		2002		9		25		10		70		13.2		16.9		9/25/02 10:00		5.99

		2002		9		25		11		66		15.1		18.1		9/25/02 11:00		6.06

		2002		9		25		12		66		11.7		14.4		9/25/02 12:00		6.29

		2002		9		25		13		76		12.2		15.3		9/25/02 13:00		6.36

		2002		9		25		14		75		12.4		15.4		9/25/02 14:00		6.3

		2002		9		25		15		80		13		17.1		9/25/02 15:00		6.19

		2002		9		25		16		84		13.4		16.4		9/25/02 16:00		5.89

		2002		9		25		17		53		14.1		17.3		9/25/02 17:00		6.39

		2002		9		25		18		117		11.9		14.4		9/25/02 18:00		5.98

		2002		9		25		19		121		11.9		15.3		9/25/02 19:00		6.08

		2002		9		25		20		106		11		14.2		9/25/02 20:00		5.81

		2002		9		25		21		100		8.2		10.1		9/25/02 21:00		5.76

		2002		9		25		22		92		7.1		8.9		9/25/02 22:00		5.99

		2002		9		25		23		87		3.5		5.3		9/25/02 23:00		5.67

		2002		9		26		0		49		2.8		4		9/26/02 0:00		4.88

		2002		9		26		1		339		1		2.6		9/26/02 1:00		4.62

		2002		9		26		2		317		11.3		14.5		9/26/02 2:00		4.46

		2002		9		26		3		302		12.9		16.4		9/26/02 3:00		4.27

		2002		9		26		4		278		12		15.5		9/26/02 4:00		3.75

		2002		9		26		5		266		14.8		18.5		9/26/02 5:00		3.97

		2002		9		26		6		272		16.1		19.5		9/26/02 6:00		4.29

		2002		9		26		7		275		16.8		20.4		9/26/02 7:00		4.5

		2002		9		26		8		273		16.3		20.4		9/26/02 8:00		4.44

		2002		9		26		9		275		15		18.6		9/26/02 9:00		4.18

		2002		9		26		10		279		13		15.9		9/26/02 10:00		3.74

		2002		9		26		11		278		12.7		15.4		9/26/02 11:00		4.15

		2002		9		26		12		279		13		15.7		9/26/02 12:00		4.42

		2002		9		26		13		274		12.1		14.4		9/26/02 13:00		4.47

		2002		9		26		14		270		11.1		13.3		9/26/02 14:00		4.09

		2002		9		26		15		278		10.4		12.6		9/26/02 15:00		3.63

		2002		9		26		16		276		10.6		12.5		9/26/02 16:00		3.55

		2002		9		26		17		273		11.3		13.3		9/26/02 17:00		3.62

		2002		9		26		18		273		11.4		13.8		9/26/02 18:00		3.55

		2002		9		26		19		273		10.7		12.5		9/26/02 19:00		3.26

		2002		9		26		20		277		11		12.9		9/26/02 20:00		2.99

		2002		9		26		21		274		11.1		13.2		9/26/02 21:00		3.04

		2002		9		26		22		286		10.4		11.9		9/26/02 22:00		2.92

		2002		9		26		23		284		9.9		11.3		9/26/02 23:00		2.98

		2002		9		27		0		290		9.8		11.7		9/27/02 0:00		2.66

		2002		9		27		1		302		9.8		11.6		9/27/02 1:00		2.4

		2002		9		27		2		299		9.2		10.9		9/27/02 2:00		2.61

		2002		9		27		3		307		9.2		11.4		9/27/02 3:00		2.23

		2002		9		27		4		311		7.9		9.7		9/27/02 4:00		2.13

		2002		9		27		5		313		7.2		8.6		9/27/02 5:00		2.06

		2002		9		27		6		327		7.6		9.2		9/27/02 6:00		1.96

		2002		9		27		7		326		6.9		8.2		9/27/02 7:00		1.78

		2002		9		27		8		333		7.1		8.4		9/27/02 8:00		1.86

		2002		9		27		9		332		6.3		7.7		9/27/02 9:00		1.57

		2002		9		27		10		332		5.9		7.1		9/27/02 10:00		1.67

		2002		9		27		11		342		6.7		8.3		9/27/02 11:00		1.51

		2002		9		27		12		338		6.2		7.4		9/27/02 12:00		1.39

		2002		9		27		13		338		6.6		8.3		9/27/02 13:00		1.36

		2002		9		27		14		341		6.7		8.2		9/27/02 14:00		1.43

		2002		9		27		15		348		6		7.4		9/27/02 15:00		1.27

		2002		9		27		16		353		5.4		6.7		9/27/02 16:00		1.24

		2002		9		27		17		356		4.6		6.3		9/27/02 17:00		1.18

		2002		9		27		18		6		5.3		6.4		9/27/02 18:00		1.13

		2002		9		27		19		7		5.5		6.5		9/27/02 19:00		1.23

		2002		9		27		20		17		5.2		6.6		9/27/02 20:00		1.07

		2002		9		27		21		9		4.6		6.1		9/27/02 21:00		1.04

		2002		9		27		22		5		4.7		6		9/27/02 22:00		1.05

		2002		9		27		23		13		4		5.2		9/27/02 23:00		0.94

		2002		9		28		0		31		4.4		5.6		9/28/02 0:00		0.89

		2002		9		28		1		34		4.8		6.2		9/28/02 1:00		0.87

		2002		9		28		2		44		5.4		7.2		9/28/02 2:00		0.79

		2002		9		28		3		43		5.1		6.4		9/28/02 3:00		0.82

		2002		9		28		4		40		5.2		6.2		9/28/02 4:00		0.74

		2002		9		28		5		45		5		6		9/28/02 5:00		0.76

		2002		9		28		6		42		5.6		7.2		9/28/02 6:00		0.71

		2002		9		28		7		45		5.8		7.1		9/28/02 7:00		0.67

		2002		9		28		8		46		6		7.3		9/28/02 8:00		0.68

		2002		9		28		9		55		6		7.3		9/28/02 9:00		0.64

		2002		9		28		10		37		6.7		8.4		9/28/02 10:00		0.66

		2002		9		28		11		43		7.2		9		9/28/02 11:00		0.71

		2002		9		28		12		38		7.3		8.6		9/28/02 12:00		0.78

		2002		9		28		13		37		6.9		8.1		9/28/02 13:00		0.86

		2002		9		28		14		47		5.6		6.5		9/28/02 14:00		0.8

		2002		9		28		15		52		4.7		5.8		9/28/02 15:00		0.77

		2002		9		28		16		11		4.1		5.8		9/28/02 16:00		0.65

		2002		9		28		17		40		4.6		6.1		9/28/02 17:00		0.6

		2002		9		28		18		33		4.6		6.2		9/28/02 18:00		0.6

		2002		9		28		19		42		5		6.4		9/28/02 19:00		0.59

		2002		9		28		20		50		5		6		9/28/02 20:00		0.59

		2002		9		28		21		34		4.1		5.1		9/28/02 21:00		0.6

		2002		9		28		22		54		3.3		4.1		9/28/02 22:00		0.55

		2002		9		28		23		78		3.5		4.3		9/28/02 23:00		0.51

		2002		9		29		0		76		4.4		5.3		9/29/02 0:00		0.58

		2002		9		29		1		59		5.6		6.6		9/29/02 1:00		0.63

		2002		9		29		2		51		7		8		9/29/02 2:00		0.69

		2002		9		29		3		56		7.8		8.9		9/29/02 3:00		0.83

		2002		9		29		4		62		8.9		10.1		9/29/02 4:00		1.02

		2002		9		29		5		56		8.6		11.5		9/29/02 5:00		1.25

		2002		9		29		6		63		8		9.5		9/29/02 6:00		1.3

		2002		9		29		7		66		7.1		8.4		9/29/02 7:00		1.24

		2002		9		29		8		65		6.9		8.2		9/29/02 8:00		1.17

		2002		9		29		9		75		5.8		7.2		9/29/02 9:00		1.04

		2002		9		29		10		77		4.9		5.7		9/29/02 10:00		0.96

		2002		9		29		11		74		5.2		6		9/29/02 11:00		0.88

		2002		9		29		12		80		4.7		5.8		9/29/02 12:00		0.8

		2002		9		29		13		92		4.8		5.6		9/29/02 13:00		0.76

		2002		9		29		14		100		4.2		4.9		9/29/02 14:00		0.73

		2002		9		29		15		102		3.7		4.9		9/29/02 15:00		0.68

		2002		9		29		16		133		3.5		4.3		9/29/02 16:00		0.63

		2002		9		29		17		124		3.2		4.3		9/29/02 17:00		0.6

		2002		9		29		18		127		2.9		3.8		9/29/02 18:00		0.55

		2002		9		29		19		142		3.5		4.7		9/29/02 19:00		0.56

		2002		9		29		20		137		3.3		4.1		9/29/02 20:00		0.55

		2002		9		29		21		130		2.1		2.7		9/29/02 21:00		0.54

		2002		9		29		22		117		2		2.8		9/29/02 22:00		0.5

		2002		9		29		23		102		2.4		3.3		9/29/02 23:00		0.51

		2002		9		30		0		112		2.3		2.9		9/30/02 0:00		0.48

		2002		9		30		1		108		1.9		2.3		9/30/02 1:00		0.45

		2002		9		30		2		105		2.7		3.3		9/30/02 2:00		0.46

		2002		9		30		3		117		3.3		4		9/30/02 3:00		0.43

		2002		9		30		4		130		3.4		4		9/30/02 4:00		0.4

		2002		9		30		5		129		4.4		5.1		9/30/02 5:00		0.41

		2002		9		30		6		125		5.2		6.2		9/30/02 6:00		0.44

		2002		9		30		7		124		5.9		7.1		9/30/02 7:00		0.47

		2002		9		30		8		128		5.2		6.3		9/30/02 8:00		0.48

		2002		9		30		9		139		3.8		4.7		9/30/02 9:00		0.49

		2002		9		30		10		139		4.2		4.7		9/30/02 10:00		0.48

		2002		9		30		11		147		2.6		3.3		9/30/02 11:00		0.45

		2002		9		30		12		132		2.8		3.7		9/30/02 12:00		0.41

		2002		9		30		13		118		2.6		3.4		9/30/02 13:00		0.42

		2002		9		30		14		103		3		3.7		9/30/02 14:00		0.37

		2002		9		30		15		77		3.7		4.4		9/30/02 15:00		0.37

		2002		9		30		16		91		3.9		4.6		9/30/02 16:00		0.4

		2002		9		30		17		81		3.3		3.8		9/30/02 17:00		0.4

		2002		9		30		18		74		4.7		5.5		9/30/02 18:00		0.4

		2002		9		30		19		73		3.8		4.7		9/30/02 19:00		0.41

		2002		9		30		20		79		3.7		4.5		9/30/02 20:00		0.46

		2002		9		30		21		74		3.9		4.7		9/30/02 21:00		0.38

		2002		9		30		22		73		4.3		5.3		9/30/02 22:00		0.45

		2002		9		30		23		74		4.4		5.2		9/30/02 23:00		0.41

		2002		10		1		0		70		5		5.8		10/1/02 0:00		0.41

		2002		10		1		1		75		5.9		6.7		10/1/02 1:00		0.46

		2002		10		1		2		79		6.4		7.4		10/1/02 2:00		0.53

		2002		10		1		3		72		5.9		6.8		10/1/02 3:00		0.57

		2002		10		1		4		64		5.7		6.7		10/1/02 4:00		0.61

		2002		10		1		5		69		5.3		6.3		10/1/02 5:00		0.6

		2002		10		1		6		86		6.3		7.3		10/1/02 6:00		0.59

		2002		10		1		7		103		6.6		7.6		10/1/02 7:00		0.65

		2002		10		1		8		102		5.2		6.1		10/1/02 8:00		0.64

		2002		10		1		9		86		3.9		4.7		10/1/02 9:00		0.64

		2002		10		1		10		80		5.2		6.4		10/1/02 10:00		0.61

		2002		10		1		11		79		5.6		6.5		10/1/02 11:00		0.6

		2002		10		1		12		73		4.2		5.5		10/1/02 12:00		0.69

		2002		10		1		13		59		5.9		7.1		10/1/02 13:00		0.67

		2002		10		1		14		50		6.2		7.3		10/1/02 14:00		0.77

		2002		10		1		15		57		6.1		7.1		10/1/02 15:00		0.81

		2002		10		1		16		56		6.8		8		10/1/02 16:00		0.83

		2002		10		1		17		60		6.7		8.3		10/1/02 17:00		0.92

		2002		10		1		18		54		6.9		8.3		10/1/02 18:00		1.02

		2002		10		1		19		69		6.9		8.4		10/1/02 19:00		1.07

		2002		10		1		20		56		7.4		8.5		10/1/02 20:00		1.06

		2002		10		1		21		74		7.3		9		10/1/02 21:00		1.13

		2002		10		1		22		84		8.8		10.3		10/1/02 22:00		1.22

		2002		10		1		23		76		8.7		10.4		10/1/02 23:00		1.38

		2002		10		2		0		71		9.1		10.8		10/2/02 0:00		1.42

		2002		10		2		1		72		9.4		11.2		10/2/02 1:00		1.59

		2002		10		2		2		69		10.8		13.1		10/2/02 2:00		1.8

		2002		10		2		3		73		10.4		12.1		10/2/02 3:00		1.73

		2002		10		2		4		76		10.5		12		10/2/02 4:00		1.94

		2002		10		2		5		71		10		12		10/2/02 5:00		2.05

		2002		10		2		6		77		10.5		12		10/2/02 6:00		1.99

		2002		10		2		7		76		10.6		12.4		10/2/02 7:00		2.11

		2002		10		2		8		71		9.3		11		10/2/02 8:00		2.19

		2002		10		2		9		999		99		99		10/2/02 9:00

		2002		10		2		10		62		9.5		12.1		10/2/02 10:00		2.54

		2002		10		2		11		56		9.7		12.2		10/2/02 11:00		2.24

		2002		10		2		12		59		9.1		10.7		10/2/02 12:00		2.63

		2002		10		2		13		58		9.6		11.5		10/2/02 13:00		2.58

		2002		10		2		14		79		13.1		16.9		10/2/02 14:00		2.87

		2002		10		2		15		57		9.4		11.3		10/2/02 15:00		3.12

		2002		10		2		16		81		12.8		15.9		10/2/02 16:00		3.33

		2002		10		2		17		52		11.8		14.1		10/2/02 17:00		4.34

		2002		10		2		18		999		99		99		10/2/02 18:00

		2002		10		2		19		61		13.2		15.9		10/2/02 19:00		5.41

		2002		10		2		20		44		13.5		16.2		10/2/02 20:00		5.49

		2002		10		2		21		47		13.6		18.8		10/2/02 21:00		5.64

		2002		10		2		22		41		16.2		19.9		10/2/02 22:00		5.82

		2002		10		2		23		64		16.2		19.7		10/2/02 23:00		7.15

		2002		10		3		0		54		21.7		25.3		10/3/02 0:00		8.26

		2002		10		3		1		60		25.5		32.4		10/3/02 1:00		10.1

		2002		10		3		2		76		27.8		35.7		10/3/02 2:00

		2002		10		3		3		110		29.1		35		10/3/02 3:00

		2002		10		3		4		135		26.4		32.7		10/3/02 4:00

		2002		10		3		5		153		22.8		27.9		10/3/02 5:00

		2002		10		3		6		170		21.8		27.5		10/3/02 6:00		8.15

		2002		10		3		7		190		20.5		24.5		10/3/02 7:00		7.18

		2002		10		3		8		196		18.8		22.5		10/3/02 8:00		6.51

		2002		10		3		9		195		16		18.7		10/3/02 9:00		5.06

		2002		10		3		10		195		15.9		20.1		10/3/02 10:00		4.98

		2002		10		3		11		201		14.9		17.8		10/3/02 11:00		4.15

		2002		10		3		12		198		13.7		18.4		10/3/02 12:00		4.02

		2002		10		3		13		197		13.5		16.8		10/3/02 13:00		4.08

		2002		10		3		14		200		13.5		16.5		10/3/02 14:00		3.7

		2002		10		3		15		203		13.7		17.8		10/3/02 15:00		3.98

		2002		10		3		16		204		11.5		14.4		10/3/02 16:00		3.84

		2002		10		3		17		203		12.5		14.4		10/3/02 17:00		4.01

		2002		10		3		18		205		11.6		14.2		10/3/02 18:00		3.87

		2002		10		3		19		202		11		13.2		10/3/02 19:00		3.58

		2002		10		3		20		205		9.9		12.4		10/3/02 20:00		3.94

		2002		10		3		21		215		8.9		10.6		10/3/02 21:00		3.58

		2002		10		3		22		209		8.3		10.1		10/3/02 22:00		3.38

		2002		10		3		23		198		7		8.9		10/3/02 23:00		3.06

		2002		10		4		0		195		6		7.2		10/4/02 0:00		3.2

		2002		10		4		1		178		6.1		7.7		10/4/02 1:00		2.8

		2002		10		4		2		180		6.5		7.5		10/4/02 2:00		2.53

		2002		10		4		3		181		6		7.2		10/4/02 3:00		2.64

		2002		10		4		4		173		6.5		7.7		10/4/02 4:00		2.57

		2002		10		4		5		169		7.5		8.9		10/4/02 5:00		2.19

		2002		10		4		6		180		7.6		8.9		10/4/02 6:00		2.27

		2002		10		4		7		178		6.3		7.5		10/4/02 7:00		2.33

		2002		10		4		8		999		99		99		10/4/02 8:00

		2002		10		4		9		171		7.1		8.8		10/4/02 9:00		1.89

		2002		10		4		10		178		7.2		8.7		10/4/02 10:00		1.73

		2002		10		4		11		173		7.5		8.4		10/4/02 11:00		1.5

		2002		10		4		12		175		7.6		8.9		10/4/02 12:00		1.38

		2002		10		4		13		172		7.4		8.5		10/4/02 13:00		1.37

		2002		10		4		14		175		6.7		8		10/4/02 14:00		1.13

		2002		10		4		15		174		6.2		7.2		10/4/02 15:00		1.2

		2002		10		4		16		177		5.8		6.9		10/4/02 16:00		1.17

		2002		10		4		17		180		5.5		6.3		10/4/02 17:00		1.07

		2002		10		4		18		176		4.9		5.8		10/4/02 18:00		0.96

		2002		10		4		19		177		4.3		5		10/4/02 19:00		0.96

		2002		10		4		20		171		3.4		4.3		10/4/02 20:00		0.97

		2002		10		4		21		177		3.1		4		10/4/02 21:00		0.97

		2002		10		4		22		157		3.6		4.1		10/4/02 22:00		0.99

		2002		10		4		23		155		3.4		4		10/4/02 23:00		0.93
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