INTRODUCTION


This report presents the results of the feasibility study to determine measures to reduce flooding in Lafayette and St. Martin Parishes, Louisiana.
The report consists of two volumes. The first volume is a presentation of the study results, including overall project formulation processes; the study recommendations; engineering documentation; economic analysis; environmental assessment & Finding of No Significant Impact (FONSI); real estate plan; financial analysis; the non-Federal sponsor letter of intent; a project management plan; a quality control plan; and technical review documentation. The second volume contains data in support of information presented in the main report and is included primarily as an aid to the technical reviewer.

STUDY BACKGROUND

Major flooding has been reported in Lafayette Parish, Louisiana due to storm events and high river stages along the Vermilion River. Approximately 300 homes experienced water damage as a result of the 1993 flood.  Local interests have made improvements to the flood control system, however damages continue to occur. In 1994, as a result of recurring floods and a limited availability of local funds, Lafayette Parish officials that the U.S. Army Corps of Engineers, New Orleans District (CEMVN) investigate the feasibility of reducing flood damages in Lafayette Parish. 

In June 1995, CEMVN completed a reconnaissance study of flood damage reduction in Lafayette Parish, and determined that further study in the nature of a “Feasibility Phase Study” was required to assess the extent of the Federal interest in participating in a solution to the flooding problem.   

STUDY AUTHORITY


The Lafayette Parish, Louisiana Flood Control Feasibility Study was initiated from the Energy and Water Development Appropriation Act of 1996.  This legislation directed the U.S. Army Corps of Engineers (USACE) and provided funds to initiate a feasibility study.  In Senate Report 104-120, the Appropriations Committee stated: 

“Lafayette Parish, LA. The Committee has included an additional $200,000 for the Corps of Engineers to complete the reconnaissance phase and initiate the feasibility phase of the Lafayette Parish, LA study.”

In March 25, 1996, USACE entered into a

Feasibility Cost Sharing Agreement (FCSA) with the Louisiana Department of Transportation and Development (LADOTD) to initiate the feasibility study for the amount of $4,432,000. Lafayette Parish contributed $50,000. The Federal cost sharing of the feasibility study phase was funded with general investigation funds (GI).

STUDY PURPOSE AND SCOPE

As a result of the January 1993 storm event, major flooding caused significant damages in the study area.  Similar damages occurred as a result of Hurricane Andrew on August 27, 1992.  Both events prompted the Governor of Louisiana to declare a state of emergency for Lafayette Parish. 

The purpose of the study was to investigate measures to reduce flooding and associated flood damages in Lafayette and St. Martin Parishes, Louisiana and to determine the Federal interests in providing flood damage reduction solutions.  

This feasibility study investigated potential solutions to reduce flooding in Lafayette Parish caused by heavy rainfall and high stages on the Vermilion River.  Impacts on adjacent parishes, as a result of proposed solutions, were also considered. Thus, solutions investigated to address flood problems were limited to those that would not worsen existing flood problems elsewhere. Alternative measures that were evaluated during this study include: structural alternatives such as diversion of flood waters; retention/detention basins; channel modifications; removal of channel obstructions; levees and pump stations; flood control structures; and non-structural alternatives.  Environmental acceptability of the potential solutions was also addressed.  

STUDY AREA DESCRIPTION

The study area is located in south central Louisiana, approximately 50 miles west of Baton Rouge, and includes all 270 square miles of Lafayette Parish and potions of St. Martin Parish (see figure 1).  The study area also includes the Bayou Tortue Swamp, which is located in both Lafayette and St. Martin Parishes.  The major features of the study area include the city of Lafayette, the Vermilion River, Bayou Fusilier, the Ruth (Evangeline) Canal, and the Bayou Tortue Swamp.  The major drainage artery in the study area is the Vermilion River, which collects runoff from many intersecting drainage channels referred to as coulees.  During favorable tidal conditions and river stages, the Vermilion River captures the coulee runoff and transports it to Vermilion Bay, from which it ultimately flows into the Gulf of Mexico.   

Generally, the southern portion of the study area varies between +5.0 and +7.5 National Geodetic Vertical Datum (NGVD) and increases to approximately +55.0 NGVD near the northern portion of the study area and in the city of Lafayette.  Currently, the 10-year stages along the Vermilion River range from +11.4 Mean Sea Level (MSL) at Milton in south Lafayette Parish, to +12.5 MSL at Surrey Street, near the Lafayette Regional Airport.  
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Figure 1. Location Map of Study Area


PRIOR STUDIES AND REPORTS


The CEMVN; other Federal, state, and local agencies; research institutes; and individuals have prepared a number of studies and reports on water resources development in the study area.  Available information from prior studies and reports was used to identify historical trends, define existing conditions in the study area, predict future conditions, and assist in identifying problems. The more relevant studies and reports are summarized in the following paragraphs:

· Section 206 of the 1960 Flood Control Act (PL 86-646), as amended by the 1960 and 1970 Flood Control acts, the Water Resources Development Act of 1974 and Executive Order 11296, August 10, 1966, authorizes the CEMVN to establish and carry out a Floodplain Management Service program. The objective of the program is comprehensive flood damage prevention planning that encourages wise use of the flood plain at all levels of government.  Under the program, the CEMVN prepared two floodplain information reports: “Vermilion River and Tributaries”, prepared September 1973; and “Coulee Ile Des Cannes and Tributaries”, prepared September 1974.

· The CEMVN prepares flood insurance studies to map eligible communities by risk zones and to determine insurance rates.  The studies are made under the provisions of the National Flood Insurance Act of 1968 and the Flood Disaster Protection Act of 1973. The program is administered by the Federal Insurance Administration of the Federal Emergency Management Agency (FEMA). As of February 1995, the CEMVN has prepared seven flood insurance studies for cities and unincorporated areas in the Vermilion River Basin. They include: the towns of Duson, Scott, Carencro, Broussard, and the city of Lafayette all located in Lafayette Parish, as well as unincorporated areas in Lafayette and Vermilion Parishes.  All seven flood insurance studies were prepared between March 1981 and June 1988.

· The CEMVN prepared a flood hazard evaluation report in September 1988.  The study investigates the existence and severity of flood hazards for varying rainfall frequencies in five areas as requested by local Lafayette Parish officials.  The areas are:

1)  Coulee Ile des Cannes - Laterals 2 and 3

2)  Vermilion River - Lateral 2 (Acadiana Coulee)

3)  Isaac Verot Coulee

4)  Coulee Ile des Cannes - Lateral 5
 

5)  Coulee Mine - Lateral



  Information from this study aided the administration of the National Flood Insurance Act of 1968 and the Flood Disaster Protection Act of 1973.  The results of this study were forwarded to the FEMA to provide detailed flood elevations in areas previously not studied or where the flood potential was unknown.  

· Professional Engineering and Surveying Company, Incorporated, prepared a report entitled "Drainage Study of Milton (Edith) Coulee," Volumes I and II, for Lafayette Parish Government, July 1986. The report addressed channel and culvert improvements along Edith Coulee for the 10-year storm event. Edith Coulee drains a watershed of approximately 1,457 acres, consisting primarily of pasture and cultivated land, with a small portion consisting of residential area near the downstream end of Edith Coulee.  The project was not initiated due to lack of funding and right-of-way problems.

· Domingue, Szabo & Associated, Incorporated, completed a report for the Lafayette Parish Police Jury, "Application for Project Funding through the Louisiana Statewide Flood Control Program," in October 1983.  The application addressed flood control improvements of Coulee Ile des Canes from the Vermilion River to its upper limits near the Ossun Community, a distance of approximately 15.7 miles. Coulee Ile des Canes is one of the major drainage channels in Lafayette Parish. As documented in the application, the channel size was inadequate for the 34,600-acre watershed during the 10-year storm event. The channel improvements recommended in this application were constructed. 

· Domingue, Szabo & Associated, Incorporated, completed a report for the Lafayette Parish Police Jury, "A Report on Drainage Improvements," in July 1981.  A preliminary design was completed for 43 drainage channels in Lafayette Parish for the 10-year storm frequency.  The report presents a description of the work required to achieve the needed flood control improvements, estimated project costs, recommended method of financing, and a channel maintenance program. 

· Domingue, Szabo & Associated, Incorporated, completed a report for the city of Lafayette, Louisiana "Application to Statewide Control Program Coulee Mine Improvements," in October 1991.  The application addressed flood control improvements along Coulee Mine from a point approximately 3,000 feet south of U.S. Highway 90 extending north to Louisiana Highway 723, north of Interstate 10, a distance of approximately 4.4 miles.  Coulee Mine is one of the major drainage channels in Lafayette Parish with a watershed of 9.630 acres.  Channel improvements consist of channel excavation and concrete lining.    

· Professional Engineering and Surveying Company, Incorporated, completed a report for the city of Carencro, Lafayette Parish, Louisiana "Application for Project Funding submitted to the Louisiana Statewide Flood Control Program for Beau Bassin Coulee," in November 1990.  The purpose of the study was to evaluate the flooding problems within the city of Carencro and surrounding area that drains into Coulee Beau Bassin.  Extreme overgrowth of trees and brush within the channel from the I-49 crossings to the Beau Bassin Road crossing severely reduces the conveyance capacity of the coulee resulting in backwater flooding.  The proposed project primarily consists of improving the downstream portion of the coulee from the I-49 Service road (west) crossing to the Beau Bassin Road crossing, thereby providing relief to the area residents upstream of that location. Currently, the project is in the right-of-way acquisition stage.    

· CADO, Incorporated, completed a report for Lafayette Parish Government entitled "Drainage Study of Coulee Bend & Lateral No. 1," in December 1985.  The channels evaluated in the study included Coulee Bend and Lateral Number 1 for a combined total reach of 5.4 miles.  The purpose of the study was to determine the improvements required along Coulee Bend and Lateral Number 1 to adequately drain the 2,700-acre watershed.  Recommended flood control improvements included channel excavation, flow diversions, channel clearing, and culvert improvements.  The improvements recommended in this study were completed.   

· Sellers, Dubroc and Associates, Incorporated, completed a report and plans for improvements along Coulee LaSalle in January, 1986.  The report suggested improvements along Coulee La Salle to adequately provide for the 10-year frequency storm event.  Suggested improvements consist of channel excavation, bridge removals or replacements that allow the full cross section to convey flow, and culvert improvements.  Lafayette completed the suggestions on channel excavation from this report. 

· Engineering Corporation of Louisiana completed a report entitled, "Francois Coulee Drainage Study," in May 1986.  Francois Coulee is located in the northern portion of Lafayette Parish, extending three miles south from the Evangeline Downs Race Track, and drains a watershed of approximately 502 acres.  The purpose of the study was to recommend improvements along Francois Coulee to make the channel capable of conveying 10-year peak runoffs for the next twenty years.  Suggested improvements consist of channel excavation, culvert improvements, and bridge improvements.  Lafayette completed the suggestions on channel excavation from this report.

· Sellers, Dubroc and Associates, Incorporated, completed a report entitled, "Drainage Study of Dan Debaillon Coulee, Francois Coulee, and Oak Coulee," for the city of Lafayette, Louisiana in February 1992.  These coulees are located in the northeast section of the city of Lafayette and drain into the west side of the Vermilion River.  During severe storm events, flooding in lower reaches of Oak Coulle and Dan Debaillon Coulee were reported.  The flooding is primarily due to backwater from the Vermilion River and inadequate channel and structure sizes.  The report suggests improvements for all channels and structures for the 10-year storm event.  Cost estimates were prepared for the suggested improvements.   

· Sellers, Dubroc and Associates, Incorporated, completed a report entitled, "Application to Statewide Flood Control Program for Oak Coulee," for the city of Lafayette, Louisiana in October 1992.  Oak Coulee is located in the northeast section of the city of Lafayette, Lafayette Parish.  The coulee drains into the Vermilion River 2,000 feet upstream of I-10 and extends northwest for approximately 3.2 miles, ending above Thoroughbred Road.  The purpose of the report was to recommend improvements to reduce the flooding within the city of Lafayette and surrounding area that drains into Oak Coulee for the 25-year storm event.  The suggested flood control project consists of 2 miles of channel improvements (earthen excavation and concrete lined) and replacement of 3 bridges.

· Sellers, Dubroc and Associates, Incorporated, completed a report entitled, "Application to Statewide Flood Control Program for Dan Debaillon Coulee," for the city of Lafayette, Louisiana in October 1992.  Dan Debaillon Coulee is located in the northeast section of the city of Lafayette, Lafayette Parish.  The coulee drains into the Vermilion River 5,500 feet downstream of I-10 and extends northwest for approximately 7.0 miles, ending above Hector Connoly Road.  The purpose of the report was to recommend improvements to reduce the flooding within the city of Lafayette and surrounding area that drains into Dan Debaillon Coulee for the 25-year storm event.  Recommended improvements consisted of 3.3 miles of channel excavation and replacement of 3 bridges.

· A report published as Senate Document Number 93, Seventy‑seventh Congress, titled "Bayou Teche, Teche‑Vermilion Water‑Way, and Vermilion River, La." recommended a 8‑foot by 80‑foot channel from Vermilion Bay to the Gulf Intracoastal Waterway; a navigable 9‑foot by 100‑foot channel from the Gulf Intracoastal Waterway to the head of navigation at Lafayette for navigation and flood control improvement of the non‑navigable channels of Vermilion River and Bayou Fusilier from Lafayette, LA to Bayou Teche; channel enlargement in Bayou Teche from 2 miles below Arnaudville to Port Barre, LA; an increase in pool elevation above Keystone Dam; and construction of a suitable control works in the Ruth (Evangeline) Canal by local interest.  All work was completed.  The project was reclassified as an "Operation and Maintenance General" project under the "Navigation" category in 1956.

· A report published as House Document 583, Eighty‑seventh Congress, second session, titled "Bayous Terrebonne, Petit Caillou, DuLarge, and Connecting Channels, Louisiana, and the Atchafalaya River, Morgan City to the Gulf of Mexico," contained an evaluation of a 9‑foot by 80‑foot channel in Bayou Grand Caillou from the Houma Navigation Canal to the Gulf of Mexico.  The study was unfavorable and no improvements were recommended for Bayou Grand Caillou or other streams under study.  Federal maintenance of the Houma Navigation Canal, as constructed by the Terrebonne Parish Police Jury, was recommended in the report and was authorized by Congress in the River and Harbor Act of 1962.

· The CEMVN prepared a feasibility report and Environmental Impact Study (EIS), "Atchafalaya Basin Floodway System, Louisiana," in 1982.  The report recommended a plan to satisfy the flood control needs of southern Louisiana and optimize the environmental protection of the Lower Atchafalaya Basin Floodway. In February 1983, the Chief of Engineers recommended further study of the Atchafalaya Bay‑Terrebonne marsh complex.  This study analyzed backwater flooding problems east of the floodway.  The study results are presented in a reevaluation report.  In addition, a delta management study analyzed techniques for managing the developing delta in Atchafalaya Bay, which are consistent with the CEMVN navigation and flood control responsibilities.  Study results were included in a feasibility report entitled "Atchafalaya Basin Land and Water Resources, Louisiana."  The USCAE Mississippi Valley New Orleans District is currently reevaluating the Lower Atchafalaya Basin to determine if improvements to the system are warranted.  Reevaluation studies are conducted to insure that the basin can safely pass its share of the Mississippi River & Tributaries (MR&T) project flood flows.  Continued deltaic development in the basin has resulted in increased river and backwater stages throughout the Atchafalaya system greatly in creased the economic burdened borne by the local population.  The study will explore additional alternatives, which will maintain the system and lessen the burden of the local population increasing the national economic development while maintain the environmental viability of the ecosystem.  

· Gulf South Research Development Corporation prepared a report, "East Atchafalaya Flood Damage Inventory" for the CEMVN in July 1984.  The study reported on continued development of the delta in the Atchafalaya Bay area, and backwater flooding resulting from high water stages in the lower Atchafalaya River.  Various alternative structural flood control measures were proposed.  One primary alternative included a time-phased extension of the Avoca Island levee system along the east bank of the Atchafalaya River south of Morgan City.  Another major alternative consisted of a system of ring levees to protect existing industrial and other development.

· A report of the Chief of Engineers on the Mermentau River and Tributaries and Gulf Intracoastal Waterway, which was published as Senate Document Number 231 Seventy‑ninth Congress, recommended improvement or modifications to existing improvements in the coastal area of Louisiana.  The report recommended the construction of a saltwater guard lock (Calcasieu Lock) in the Gulf Intracoastal Waterway; channel enlargement of the Mermentau River below Grand Lake and the construction of a sector gate control structure in the Mermentau River at Catfish Point; channel enlargement and realignment of the Inland Waterway from Vermilion Bay to Grand Lake; construction of a sector gated control structure in the enlarged channel near Schooner Bayou; enlargement of the North prong of Schooner Bayou and Schooner Bayou Cut‑Off.  All work was completed as of 1952.

THE CIVIL WORKS STUDY PROCESS

The first phase in the United States Army Corps of Engineers (USACE) civil works study process is the reconnaissance study and its funding is 100 percent Federal. During this phase, existing data is utilized where possible. The water resource problems, needs and opportunities are defined, and potential solutions are identified.  Estimates of the benefits and costs of the various alternatives are made, and Federal and potential local sponsor interests are assessed.  If interest exists and the benefit-to-cost ratio is greater than unity (or 1 to 1) for any one plan, a recommendation is made to continue to the more detailed feasibility phase. Furthermore, a study cost estimate and scope of work, Project Management Plan, (PMP) for the feasibility phase is developed.  

The feasibility study is the second phase of the two-phased study process implemented in USACE feasibility studies of water resource projects. The USACE conducts a feasibility study to investigate and recommend solutions to water resources problems. The Lafayette Parish, Louisiana Flood Control feasibility study follows the guidelines given in the March 1983 Water Resources Council's “Economics and Environmental Principles and Guidelines for Water and Related Land Resources Implementation Studies”, and Engineering Regulation (ER) 1105-2-100 (22 Apr 2000).

The feasibility phase is cost shared equally between the Federal Government and the non-Federal sponsor.  

The feasibility phase describes the problems and opportunities, and evaluates the alternatives that meet Federal, environmental, and economic criteria.  During the feasibility phase, studies are conducted at a level to determine the maximum net economic development benefits and assess the environmental and social effects of the selected plan.  The feasibility study inventories, forecasts, and analyzes conditions in the study area that are relevant to the identified problems and opportunities.  Alternative plans that resolve the problems and opportunities, while meeting Federal, environmental, and economic criteria, are formulated and finalized.  The end product of the feasibility phase is a feasibility report that recommends the National Economic Development (NED) plan, if any, from the investigated alternatives.  The feasibility report is a decision document and serves as the basis to support a project and consequently the Congressional authorization for project construction.  In most cases, feasibility studies take approximately three to five years to complete.

PROBLEM IDENTIFICATION

INTRODUCTION


To determine the problems and needs within Lafayette and St. Martin Parishes as related to flood reduction, it is necessary to understand the national objective of water and related land resources planning as well as the past, present, and projected future conditions within Lafayette and St. Martin Parishes. This section contains a summary of information related to social, economic, and environmental resources of the study area. This section also provides a basis for determining the potential social, economic, and environmental effects of major flooding in Lafayette and St. Martin Parishes caused by heavy rainfall and high stages on the Vermilion River.

NATIONAL OBJECTIVE

The fundamental national objective of Federal participation in water resource development projects is to ensure that an optimum contribution is made to the welfare of all people.  This requires contributing to economic development in a manner consistent with protecting the nation’s environment, while at the same time protecting national environmental statutes, applicable executive orders, and other national planning requirements.

The plan that reasonably maximizes net economic development benefits, consistent with the national objective, is identified as the National Economic Development (NED) plan.  National objectives are designed to ensure systematic interdisciplinary planning, assessment, and evaluation of plans that will be responsive to Federal laws and regulations. 

EXISTING CONDITIONS

     
The study area includes all of Lafayette Parish and portions of St. Martin Parish, with special emphasis placed on the Vermilion River and its tributary coulees, since it is the major drainage artery for the Lafayette Parish. Major features of this study area include the city of Lafayette, the Vermilion River, the Ruth (Evangeline) Canal, and the Bayou Tortue Swamp. The city of Lafayette is a large metropolitan complex that occupies most of east-central Lafayette Parish. The Vermilion River has its head of navigation at Lafayette, Louisiana and flows south through Lafayette and Vermilion Parishes. The Vermilion River, an old distributary of the Teche-Mississippi River, originates in southern St. Landry Parish near Arnaudville, where Bayou Fusilier and Bayou Carencro are principal headwater tributaries. The drainage area of the Vermilion River is approximately 406 square miles at the Lafayette/Vermilion Parish boundary; at the Ruth (Evangeline) Canal it is about 220 square miles; and at its upper end, near Bayou Fusilier, it is about 130 square miles.

Existing computer models developed by USACE, previous hydraulic computer output, Federal Emergency Management Agency (FEMA) flood insurance studies and prior flood studies of the study area, historical flood records, surveys, along with many other data sets were utilized to establish existing conditions for this feasibility study. 

EXISTING DRAINAGE SYSTEMS


     The drainage system for Lafayette Parish consists of 33 watersheds, or sub-basins, that discharge runoff into an earthen and/or concrete lined channel referred to as a coulee (see figure 2). Currently, Lafayette Parish has over 800 miles of lateral and main line coulees. In the study area, 24 of the 33 watersheds discharge into the Vermilion River via 25 Bayous and/or coulees. Within Lafayette Parish, the Vermilion River is about 33 miles long. The head of the Vermilion River is located in the northern portion of Lafayette Parish where it captures the combined flow from Bayou Carencro and Bayou Fusilier. From its head, the Vermilion River flows south through the city of Lafayette, on its way bypassing the Ruth (Evangeline) Canal and the Bayou Tortue Swamp, through the head of navigation 
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 Figure 2. Lafayette Parish Drainage System (33 watersheds)

to the Lafayette/Vermilion Parish boundary. South of the Lafayette/Vermilion Parish boundary the river flows through the towns of Abbeville, Perry, Henry, and Intracoastal towards its confluence with Vermilion Bay. At its confluence with Vermilion Bay it has an estimated drainage area of 560 square miles because of the interchange of flow between basins.

     The following major streams and canals in Lafayette Parish are tributaries to the Vermilion River:  Coulee Ile des Cannes, Isaac Verot Coulee, Acadiana Coulee, Broadmoor Coulee, Grand Avenue Coulee, Coulee Mine, Coulee Mine Branch, Coulee des Poches, Breaux Bridge Coulee, Jupiter Street Coulee, Francois Coulee, Coulee Bend, Oak Coulee, Dan Debaillion Coulee, Beau Basin Coulee, and Bayou Carencro. The remaining streams considered in this study include: Darby Coulee, Anselm Coulee, Coulee LaSalle, Gaston Coulee, Coulee Mine-Lateral 1, Milton (Edith) Coulee, Acorn Drive Coulee, Manor Park Coulee, Bayou St. Clair, Coulee Lantier, Bayou Tortue, Coulee Crow, Arrowhead Coulee, Lake Martin Road Coulee, D. Man Outfall, and Pierre Coulee. 

     The drainage pattern of the Vermilion River system is complex in nature. To a small degree, the river serves as a distributary of Bayou Teche during high stages in the Teche via Bayou Fusilier, a natural channel somewhat modified in the recent past by the addition of the Bayou Fusilier weir near Arnaudville. However, major floods in the Vermilion River Basin are a result of rapid runoff from the urbanized areas of the city of Lafayette coupled with contributions from the more rural upper watershed. 

     
The river is also connected to Bayou Teche through the privately owned Ruth (Evangeline) Canal. The Bayou Fusilier weir, the Keystone Dam, and the Ruth (Evangeline) Canal structures are used to regulate the distribution of flows for irrigation and navigation purposes during low flows. As such, during periods of rapid runoff from the urbanized areas, a curious phenomenon occurs. Runoff from those urbanized areas around the Pinhook Bridge and below rushes from the lateral coulees in 24 hours or less; consequently, the Vermilion River quickly reaches capacity and the river, unable to carry high flows, reverses its flow towards the Bayou Tortue Swamp northeast of the city of Lafayette. Eventually, the swamp fills up, the flow from the 220 square miles of the Vermilion River Basin above the swamp exceeds the reverse flow and the flow of the river is again in the normal direction. 

     Significant floods have occurred in the study area from many different sources including: headwater runoff from the north, heavy localized rainfall in the developed areas of the city of Lafayette, backwater from the Vermilion River, and to a lesser extent hurricanes and tropical storms.

     Most of the development in Lafayette Parish is off the Vermilion River and is concentrated on the high ridges above the floodplain. Located close to the river are parks; golf courses; power plants; sewage disposal plants; and increasingly more restaurants, hotels, businesses, and residential homes. Some areas of development near the river are situated on flat low terrain. These areas are most subject to flooding. That problem is exacerbated as the parish grows because new development tends to accelerate runoff. The fastest growing part of the parish, the Isaac Verot Coulee Basin, includes about 3,000 undeveloped acres, much of those in the flood plain. Potentially, 6,000 new homes could be built in this area. If flood protection mitigation measures are not implemented, significant flooding will increase in Lafayette Parish.

CLIMATOLOGY AND HYDROLOGY

Climate

The study area has a subtropical marine climate.  Located in a subtropical latitude, its climate is influenced by the water surfaces of lakes, streams, and the Gulf of Mexico.  Throughout the year, these water bodies modify the relative humidity and temperature conditions, thus decreasing the range between extremes.  When southern winds prevail, these effects are increased, imparting the characteristics of a marine climate.  The area has mild winters and hot, humid summers.  During the summer, prevailing southerly winds produce conditions favorable for afternoon thundershowers.  In the colder seasons, the area is subject to frontal movements that produce squalls and sudden temperature drops.

Temperature


Records of temperature are available from "Climatological Data" for Louisiana, are published by the National Climatic Center. The study area can be described by using temperature data observed at four climatological stations within or near the parish. The average annual normal temperature of these four stations based on the period 1961-1990 is 67.5 degrees Fahrenheit (˚F) with monthly mean temperature normals varying from 50.1˚F in January to 81.8˚F in July.  The maximum and minimum extremes occurred at Grand Coteau with 104˚F on 9 August 1962 and also on 14 August 1999, and 8˚F on 23 December 1989.  Temperature normals are shown in table 1.  


TABLE 1


MEAN MONTHLY AND ANNUAL TEMPERATURE   (˚F)


30-Year Normals (1971-2000)
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Station     JAN    FEB    MAR   APR
MAY
JUN
JUL
AUG
SEP
OCT
NOV
DEC
Annual 
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Crowley
50.1
53.5
60.8
67.5
75.2
80.6
82.2
81.9
78.1
69.1
59.9
52.7
67.6

Grand

Coteau
51.7
55.2
61.9
67.8
75.3
80.5
82.5
82.4
78.1
69.2
60.4
54.0
68.3

Lafayette
51.9
55.1
61.7
67.8
75.2
80.4
82.2
82.1
78.3
69.4
60.7
54.3
68.3

New

Iberia
51.3
54.4
61.7
67.9
75.2
80.4
82.3
82.0
78.4
69.3
60.6
54.0
68.1
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Average
51.3
54.6
61.5
67.8
75.2
80.5
82.3
82.1
78.2
69.3
60.4
53.8
68.1

Source: National Climatic Center

Precipitation


     The average annual normal precipitation for the study area, based on National Climatic Center records at four climatological stations over the period 1961-1990, is 59.26 inches. Table 2 lists the stations in the study area with their monthly and annual normals. The maximum monthly rainfall totals and the greatest days (most rainfall) at these stations since 1940 are shown in table 3. There have been several months that recorded no precipitation. The heaviest rainfall usually occurs during the summer. July is typically the wettest month with an average monthly normal of 6.50 inches. October is the driest month, averaging 4.05 inches. Snow is rare in the study area with the last memorable snow falling in December 1989. 


TABLE 2


MONTHLY PRECIPITATION (inches)


30-Year Normals   (1971-2000)


Station
JAN
FEB
MAR
APR
MAY
JUN
JUL
AUG
SEP
OCT
NOV
DEC
Annual


Crowley
6.25
4.12
4.42
4.38
5.75
5.40
5.71
5.01
4.91
4.10
5.05
5.06
60.16

Grand

Coteau
6.49
4.55
4.79
5.13
5.80
6.06
5.95
4.60
4.68
4.46
5.45
5.33
63.29

Lafayette
6.25
4.22
4.51
4.72
5.31
6.06
6.65
4.98
5.30
4.02
4.64
5.51
62.17

New

Iberia
5.15
4.03
4.29
4.56
5.08
6.02
6.66
6.05
5.67
4.06
4.48
4.84
60.89


Average
6.04
4.23
4.50
4.70
5.49
5.89
6.24
5.16
5.14
4.16
4.91
5.19
61.63


Source: National Climatic Center


TABLE 3


MAXIMUM PRECIPITATION TOTAL


(inches)  (1940-1999)




Maximum

Greatest
    

Station

Monthly

Date
1 Day
Date


Crowley
37.46
Aug 40
19.76
9 Aug 40

Grand Coteau
31.63
Aug 40
16.07
9 Aug 40

Lafayette
37.99
Aug 40
19.63
9 Aug 40

New Iberia
21.35*
Oct 84
11.26*
7 Jun 78


Source: National Climatic Center

*Period of Record  (1948-1999)

Wind


     Wind data taken at Baton Rouge and Lake Charles were used to describe the study area. The average wind velocity is 7.8 miles per hour (mph) over the period of 1973-2000. Prevailing wind flow is southerly during most of the year. Winter storms in the area have produced wind gusts of up to 70 mph. The summer is often disturbed by tropical storms and hurricanes, which produce the highest winds in the area. The maximum wind speed observed (highest one minute speed) since 1962 was 58 mph at Baton Rouge as a result of Hurricane Betsy in September 1965 and 58 mph at Lake Charles as a result of a winter storm in January 1962.

Stream Gaging

     Records of stage data are available at 12 stations inside or near the study area.  Eight of these gages are operated and maintained by U.S. Geological Survey (USGS).  Discharge measurements are taken at Bayou Teche at Arnaudville, Bayou Fusilier at Arnaudville, Ruth (Evangeline) Canal near Ruth, Vermilion River at Surrey Street in Lafayette, and Vermilion River at Perry.  Reverse flow conditions, due to backwater flooding, occur at most locations and are represented in the records as negative discharge.  Pertinent stream gaging data such as period of record, maximum and minimum stages, and available maximum and maximum reverse discharges are presented in table 4. 

TABLE 4


STREAM GAGING DATA


Map
Period
           Maximum Stage
                  Minimum Stage
Station
of
ft

ft


No.
Record
NGVD
Date
NGVD
Date


1 Bayou Fusilier


    @ Arnaudville (a)
1980-00
21.97(b)
31 Oct 85
9.03
26-29 Nov 90

2 Bayou Teche

    @ Arnaudville (a)
1943-00
24.27
23 May 53
6.78
28 Oct 56

4 Bayou Vermilion

    @ TonTons Br.
1947-00
20.92
21 Apr 77
-1.13
7 Dec 54

3 Bayou Vermilion

    near Carencro (a)
1996-00
20.46 (c)
26 Oct 96
(d)
-



5 Bayou Vermilion

    @ Long Bridge
1937-00
19.62
15 Aug 40
-1.82
6 Dec 54

6 Ruth Canal (West)

    @ Ruth
1946-99
18.50
14 Aug 40
0.00
4 Dec 67

7 Ruth Canal (East)

    @ Ruth
1945-99
18.40
15 Aug 40
5.20
27 Oct 56

8 Vermilion River near 

   Lafayette  (a)
1996-00
10.56
15 Jan 98
0.64
12-14 Dec 97 

9 Vermilion River

    @ Lafayette on 

    Surrey Ave Bridge (a)
1947-00
13.95
13 May 47
-2.25
3 Nov 66

10 Issac Verot Coulee @

    Hwy 733 near Lafayette (a)
1996-98(f)
14.29(cg)
5 Jan 98 
1.14(cg)
8 Dec 96

11 Vermilion River @

    Hwy 733 near Lafayette (a)
1996-00
14.07(c)
26 Oct 96
-0.68
12 Dec 97

    @ Broussard Bridge (e)
1948-92
15.55
17 May 80
-1.70
6 Dec 54

12 Vermilion River @

    Perry (a)
1978-00
8.60
31 May 79
(d)
-

DISCHARGE DATA



Period 


Maximum


Of
Maximum

Reverse Flow


Record
(cfs)
Date
(cfs)
Date



Bayou Teche

@ Arnaudville
1943-00
4,630
       24 May 53                 -                  -                 


Bayou Fusilier

@ Arnaudville
1980-00
900
28 Dec 82
-470
15 Jul 89

Ruth Canal

Near Ruth
1959-00
802
Apr 66
-60
Jan 93

Vermilion River

@ Lafayette
1967-00
6,280
Jul 89
-8,390
Dec 95

Vermilion River

@ Perry
1978-00  
15,800
28 Oct 85
-2,800
15 Aug 85


Source: USG S and CEMVN
(a) USGS gage                                                                        (-) Not available

(b) Caused by Hurricane

(c) Datum at NAVD 1988

(d) Undetermined

(e) Discontinued by Corps in 1992, reinstalled by USGS as an automatic recorder in 1996

(f) Discontinued

     (g)  From incomplete records

Floods and Storms


     Significant floods have occurred in the study area from many different sources, including headwater runoff from the north, heavy localized rainfall, backwater from the Vermilion River, hurricanes, and tropical storms. Major floods affecting the area occurred in 1922, 1927, 1940, 1947, 1953, 1955, 1961, 1966, 1971, 1973, 1977, 1980, 1982, 1989, 1993, 1995, 1996, and most recently in 2001. 


     The most severe flooding occurred in August 1940, when rain fell over the study area during the 1st through the 10th of August.  This caused recorded storm totals of 37.36 inches at Lafayette, 36.60 inches at Crowley, and 29.91 inches at Grand Coteau. More than half of these totals fell on 9 August. This storm also caused a maximum stage of 18.50 ft NGVD at Ruth (Evangeline) Canal West on 14 August, and a maximum stage of 19.62 ft NGVD at Bayou Vermilion at Long Bridge on 15 August. 

      
During the July 1989 flood, 10.00 inches of rain was recorded at Grand Coteau and 4.78 inches at Lafayette, which caused a peak discharge of 6,280 cfs at Lafayette. During a flash flood in January 1993, 11.34 inches of rain was recorded at Lafayette over the period of the 19th through the 20th of January, with 10.10 inches occurring on the 20th. That rainfall caused the Vermilion River to crest at 12.95 ft NGVD on the Lafayette gage. The storm of December 1995 recorded rainfall of 8 inches or more over Lafayette Parish, with Carencro receiving 7.10 inches on the 18th. Figures 3, 4, and 5 show some of the residential and street flooding during the December 1995 storm event in Lafayette Parish. 
During the storm of October 1996, rainfall at Carencro totaled 8.10 inches over the 25th and 26th.  Lafayette also received almost 8 inches of rain during that event. Maximum stages of 20.46 ft NGVD and 14.07 ft NGVD were observed at the USGS stations of Bayou Vermilion near Carencro and Vermilion River at Hwy 733 near Lafayette, respectively. Tropical storm Allison produced 15.58 inches of rainfall, and flooding in Lafayette Parish during the 5th and 6th of June, 2001.

     Hurricanes that have affected the study area include Edith in September 1971, Carmen in August 1974, Danny in August 1985, Juan in October 1985, Andrew in August 1992, and Lili in October 2002. Hurricane Juan left rainfall totals of 7.09 inches at Lafayette and 9.92 inches at Grand Coteau. On October 3, 2002, Hurricane Lili made landfall on the western edge of Vermilion Bay south of the cities of Abbeville and New Iberia as a weak Category 2 hurricane.  Winds toppled trees and power lines, leaving approximately half a million people without electricity immediately after the storm.  Most of the damage reported throughout Lafayette Parish was caused by high winds.  Slightly over half of the emergency mobilization assistance, or $34.3 million, was used to repair public utilities buildings and equipment. Slightly over half of the total emergency assistance, or $35.5 million, was used in Lafayette Parish.


Figure 3. Residential Flooding from the December 1995 Storm Event in Lafayette Parish


Figure 4. Residential and Street Flooding from the December 1995 Storm Event in Lafayette Parish


Figure 5. Residential and Street Flooding from the December 1995 Storm Event in Lafayette Parish

Tides


There is minimal tidal influence in Lafayette Parish. Tides can be diurnal or semi-diurnal depending on astronomical conditions. The mean tidal range is less than 1.0 foot.

GENERAL GEOLOGY


The study area is located in the Pleistocene’s Prairie Terrace along the Vermilion River between Highway 90 and the city of Lafayette’s southern boundary.  This is an area of low relief with surface elevations ranging from +30 ft NGVD on Pleistocene’s Prairie Terrace to approximately 11 ft NGVD along the banks of the Vermilion River.  In the study area, the Vermilion River flows in a narrow, steep sided trench approximately one-fourth mile wide and up to 20 feet below the surrounding Prairie Terrace.


The surface and shallow subsurface is generally composed of natural levee, channel fill, and Pleistocene deposits.  Up to 5 feet of natural levee deposits are found adjacent to and within the entrenched valley of the Vermilion River.  Natural levee deposits consist of oxidized clays, silts, and silty sands with relatively low water contents and higher compressive strengths than the surrounding environments.  Channel fill deposits underlie natural levee deposits and extend to an unknown depth.  Channel fill deposits consist of silt, sand, silty sand, and lean and fat clays.  Pleistocene deposits underlie channel fill deposits and are found adjacent to the Vermilion River channel.  Pleistocene deposits generally consist of stiff to very stiff oxidized clays, silts, and sands with low water content.


Groundwater levels are generally controlled by the stage of the Vermilion River; however, there are some perched aquifers in the Pleistocene deposits.


Soil types in the study area consist of Memphis silt loam and Udifluvents loamy soils.  The Memphis silt loam soils are moderately sloping to nearly level, well-drained, and poorly drained loamy soils that formed in loess.  They are found on drainage divides, side slopes, and in narrow, concave and convex areas along drainage ways.  Udifluvents, loamy soils are nearly level, dominantly loamy soils found adjacent to and on the inside bends of the Vermilion River from the city of Lafayette to the southern boundary of the parish.
ECONOMIC RESOURCES

Population


Lafayette Parish is one of the smallest parishes in Louisiana. Consisting of only 270 square miles, it is one of four parishes that make up the Lafayette Metropolitan Statistical Area (MSA) north of the coastal parishes.  In addition to Lafayette Parish, the MSA includes Acadia, St. Landry, and St. Martin Parishes.  Sections of the MSA are part of the Atchafalaya Basin, a large unique combination of land, wetlands, streams, lakes, and bays leading to the Gulf of Mexico.  A 15-mile wide floodway is maintained in the Atchafalaya Basin to divert unusual flood stages along the Mississippi River, and the more heavily populated areas of the Baton Rouge and New Orleans metropolitan areas to the east.  The city of Lafayette is the seat of Lafayette Parish government and is an important trading center of south central Louisiana.

Table 5 summarizes 1960, 1970, 1980, 1990, 2000, and 2002 population estimates in the city of Lafayette, Lafayette Parish, the Lafayette MSA, and the State of Louisiana as reported by the U.S. Department of Commerce, Bureau of the Census; and provisional estimates for 2002 developed by the economic research center of the College of Administration and Business at Louisiana Tech University.  As indicated in the table, the population of the city and parish has increased significantly compared to the state.  Major factors influencing population growth in the Lafayette area have included improvements in technology for agricultural production and oil and gas production and related industries.  The city of Lafayette is often referred to as the oil center of south Louisiana.  

While the state experienced the effects of a maturing oil industry and sharp price fluctuations during the 1980s, the population growth of the city of Lafayette equaled the population growth of the United States, and far exceeded the population growth of the state.  The number of housing units in Lafayette Parish increased from 53,136 in 1980 to 67,431 in 1990, and 78,122 by 2000.   The vacancy rate of housing units in the parish had increased from 5.4 percent in 1980 to 10.2 percent in 1990.  By 2000, however, the vacancy rate had dropped to 7.4 percent.  

Table 5

Population Trends: 1960-2002

Lafayette, LA

(x 1,000)

	Location
	1960
	1970
	1980
	1990
	2000
	2002
	% Chng

60-70
	% Chng

70-80
	% Chng

80-90
	% Chng

90-00

	City of Lafayette
	40.0
	68.9
	82.0
	94.4
	110.3
	112.3
	72.3
	18.9
	15.1
	16.8

	Parish of Lafayette
	84.7
	111.6
	150.0
	164.8
	190.5
	192.0
	31.9
	34.4
	9.9
	15.6

	Lafayette MSA
	245.1
	276.6
	330.8
	345.0
	385.6
	388.2
	12.9
	19.6
	10.4
	11.8

	Louisiana, State of
	3,237.0
	3,657.0
	4,206.0
	4,220.0
	4,469.0
	4,482.6
	12.3
	15.0
	0.3
	5.9


Sources:  U.S. Department of Commerce, Bureau of the Census; 2002 estimate available from the Research Div. of the College of Administration and Business, Louisiana Tech University, January 2003.

Income

Table 6 shows per capita personal income for Lafayette Parish, the State of Louisiana, and the United States.  Per capita personal income in the parish has consistently been above that of the state, and was above per capita personal income for the United States in 1980.  These values do not reflect the effects of price inflation.  In 1980, during a period of high oil prices, per capita personal income in Lafayette Parish was $10,952, significantly higher than both state and national estimates.  By 1990, however, per capita personal income in the parish had dropped to below the estimate for the United States, but remained above per capita personal income for the state.  Data in the table suggest that economic conditions in the parish and the state have become more stable since 1990 with the rate of change more comparable to the United States.   In 2001 the average wages paid for jobs in Louisiana was $28,362 while the average wages paid in Lafayette Parish was $31,587.  The employment estimates used to compute the average wages are based on the number of jobs, rather than the number of persons.  Therefore, individuals holding more than one job have been counted in the employment estimate for each job they hold (U.S. Department of Commerce, Bureau of Economic Analysis).

Table 6

Per Capita Personal Income

Lafayette, LA
	
	1980
	1990
	1999
	2000
	%Change

1980-90
	%Change 1990-2000

	Lafayette Parish
	$10,952
	$16,193
	$25,876
	$27,002
	152.4
	166.8

	% of State
	129.5
	113.4
	113.3
	116.9
	-
	-

	State of Louisiana
	$8,456
	$14,279
	$22,839
	23,090
	169.1
	161.7

	United States
	$9,511
	$18,667
	$28,546
	29,469
	196.3
	157.9


Source: U.S. Department of Commerce, Bureau of Economic Analysis.

Employment

Table 7 compares resident-based employment trends for the study area and the State of Louisiana for the years 1970, 1980, 1990, 2000, and February 2003.  Total employment in the study area increased by 83 percent between 1970 and 1980, reflecting the favorable economic conditions that existed in south Louisiana during that period.  By 1980 the unemployment rate had fallen to 3.8, indicative of the boom in the oil and gas industry.  Employment continued to increase during the early 1980s; however, the rate of growth during the 1980s declined as the national recession became more severe, and oil and gas activities declined.  Between 1980 and 1990, employment in the parish increased by only 4 percent, and the unemployment rate more than doubled going from 3.8 percent to 7.8 percent.  Since that time, economic conditions have improved, including additional total employment growth and declining unemployment rates.  

Table 7

Employment Trends 1970, 1980, 1990, 2000, and February 2003

Lafayette, LA

	
	1970
	1980
	1990
	2000*
	2003(Feb)*

	Lafayette Parish

Civ. Work Force:

Employment:

% Unemployed
	39,184

37,569

4.1
	71,508

68,817

3.8
	78,343

71,422

7.8
	96,000

92,500

3.6
	98,800

95,300

3.5

	State of Louisiana

Civ. Work Force

Employment

% Unemployed
	1,224,186

1,158,245

5.4
	1,744,102

1,639,394

6.0
	1,816,917

1,645,690

9.6
	2,029,600

1,917,100

5.5
	2,057,300

1,940,000

5.7


Sources:  U.S. Department of Commerce, Bureau of the Census; *February 2003 Louisiana Department of Labor.


Table 8 compares employment-based estimates of the number of workers in each employment category of Lafayette Parish and the State of Louisiana as of the third quarter of 2002.  Employment-based estimates refer to the number of jobs in Lafayette Parish, whether or not workers have permanent residence within the parish. 

Table 8

Estimated Number of Employees by Employment Category

Third Quarter, 2002

Lafayette, LA
	Employment Groups
	Lafayette Parish
	Lafayette

Parish (%)
	State of Louisiana
	State of Louisiana (%)

	Agriculture, Forestry, Fisheries, & Hunting
	164
	0.1
	12,779
	0.7

	Mining
	14,973
	12.5
	45,795
	2.5

	Utilities
	439
	0.4
	15,706
	0.9

	Construction
	6,321
	5.3
	128,101
	7.0

	Manufacturing
	7,431
	6.2
	161,221
	8.8

	Wholesale Trade
	5,977
	5.0
	77,348
	4.2

	Retail Trade
	15,636
	13.0
	225,558
	12.3

	Transportation & Warehousing
	4,454
	3.7
	80,375
	4.4

	Information
	2,357
	2.0
	31,958
	1.7

	Finance & Insurance
	3,287
	2.7
	63,145
	3.4

	Real Estate, Rentals, & Leasing
	4,330
	3.6
	34,994
	1.9

	Professional, Scientific, & Technical Services
	5,994
	5.0
	69,058
	3.8

	Management of Companies & Enterprises
	2,245
	1.9
	23,581
	1.3

	Administration & Support & Waste Management
	6,630
	5.5
	92,538
	5.0

	Educational Services
	5,580
	4.7
	159,739
	8.7

	Health Care & Social Assistance
	15,953
	13.3
	253,926
	13.8

	Arts, Entertainment, & Recreation
	1,743
	1.5
	50,624
	2.8

	Accommodation & Food Services
	10,099
	8.4
	158,028
	8.6

	Other Services
	3,014
	2.5
	52,271
	2.8

	Public Administration
	3,146
	2.6
	103,600
	5.6

	TOTAL
	119,773
	99.9*
	1,840,345
	100.2*


*The state TOTAL includes certain data not included in the sum of all categories to avoid disclosure of confidential data.   Variations to 100 percent are due to rounding.

Source: Louisiana Department of Labor.

Business and Industry

The city of Lafayette is referred to as the “Hub city of Southwest Louisiana.”  Since the 1800s, Lafayette has served as a market and distribution center for southwestern and south central Louisiana.  With the discovery of oil and expansion of production, the city became a major regional center for the oil and gas industry.  In the 1970s, the three largest employment sectors, with respect to both total employment and total earnings, included oil and gas, retail trade, and services.  These employment sectors increased dramatically during the 1960s and 1970s in large part due to the boom in the oil and gas industry.  However, since that period, the contribution of oil and gas to the economy has decreased, while retail trade and the service sector continued to increase.  Although the level of employment in the agricultural sector in Lafayette Parish is relatively small (less than 1 percent), the market value of farm products sold in 1997 was more than $24 million and represented about 1.2 percent of all market products sold in the state.  Of the value of market products sold, 89 percent were crops and 11 percent were livestock and livestock products.  Major crops produced included soybeans, sugarcane, and rice.   

ENVIRONMENTAL RESOURCES

Wetlands

This resource is institutionally significant because of the Clean Water Act of 1977, as amended; Executive Order 11990 of 1977, Protection of Wetlands; Coastal Zone Management Act of 1972, as amended; and the Estuary Protection Act of 1968.  Wetlands are technically significant because they provide necessary habitat for various species of plants, fish, and wildlife; they serve as ground water recharge areas; they provide storage areas for storm and flood waters; they serve as natural water filtration areas; they provide protection from wave action, erosion, and storm damage; and they provide various consumptive and nonconsumptive recreational opportunities.  Wetlands are publicly significant because of the high value the public places on the functions and values that wetlands provide.


The southern portion of the Bayou Tortue Swamp is located directly east of the city of Lafayette in both Lafayette and St. Martin Parishes.  The swamp is approximately 6,400 acres of low-lying bottomland hardwoods. The timber found in the swamp is primarily cypress and tupelo.  The southern swamp is bounded to the north by Lake Martin and the Vermilion River, to the south by Bayou Tortue and Bayou Capucine, to the west by the developed areas in Lafayette Parish, and to the east by Bayou Capucin.  Currently, the swamp functions as a sump area that allows ingress and egress of the river flow via Bayou Tortue and Coulee Crow.  Near this area, the Vermilion River experiences flow reversal during extreme storm events.  The flow reversal is due to rainfall distribution, rapid runoff from lateral coulees, and river geometry.  


Along some of the drainage canals connected to the Vermilion River, there is a small wetland fringe.  These wetlands are of fairly low value because these drainage canals are usually kept mowed for flow efficiency.  Woody vegetation is prevented from being established along most of these fringes.  However, there are other smaller areas of wetlands associated with the man-made ditches and swales.

Wildlife


Wildlife in the study area is sparse because of a general lack of habitat; about 77 percent of Lafayette Parish is in agricultural or urban/suburban land uses.  Some wildlife species may occasionally, incidentally frequent disturbed, grassy pasture habitats in the search of forage or escape cover.  Gray and fox squirrels, opossum, raccoon, skunk, cottontail rabbit, red and gray foxes, and nine-banded armadillo may be seen passing to surrounding woodlands.  Common birds include such species as red-winged blackbird, common grackle, European starling, brown-headed cowbird, and killdeer.  Mourning dove, bobwhite quail, and common snipe are typical farmland game birds often found in open fields and disturbed areas, but have not been observed at the proposed project site, probably because of the lack of adequate forest habitat.


Primary inhabitants of moist, grassy areas are soil- and surface dwelling invertebrates (nematodes, annelids, arthropods, snails, crawfish), amphibians (frogs), and reptiles (snakes, lizards, turtles).  Small mammals that inhabit uncultivated fields, grassy ditch banks, and brushy areas bordering the grazed pasture include the hispid cotton rat and marsh rice rat.  "Wood mice" (primarily the white-footed mouse and cotton mouse) are more likely to occur in thickets at woodland borders.  Some insect species in and around waterbodies like the Vermilion River and distributaries may function as vectors for the transmission of diseases and parasites harmful to other organisms, including humans.

Aquatic

Aquatic habitat in the Vermilion River is of moderate quality for fish.  Turbidity, low oxygen concentrations, and pollutants (including nutrients) from urban and agricultural runoff limit productivity.  The Isaac Verot Coulee, its laterals, and associated drainage canals, ditches, and swales contain very poor quality aquatic habitat due to channel maintenance, urban and agricultural runoff, and extended dry periods.  Flows are generally sluggish except during rainstorms and small canals and ditches dry up completely during low rainfall seasons.  These drainage ways contain little aquatic vegetation except algae, and few aquatic organisms except mosquitofish, topminnows, and insect larvae. Foraging wading birds are rarely seen in those areas.  Mechanized or herbicidal clearing along parts of some canals, ditches, and swales severely reduces the water quality functions usually associated with riparian zones.  Moreover, suburban runoff often contains high levels of nutrients (lawn fertilizers), pesticides, herbicides, and petroleum contaminants from lawns and paved surfaces.  Since all runoff is ultimately discharged into the Vermilion River, these factors contribute significantly to water quality problems that affect riverine fish populations.

Threatened and Endangered Species

There are no threatened or endangered species in the area, according to the U.S. Fish and Wildlife Service.  This resource is institutionally significant because of the Endangered Species Act of 1973, as amended; the Marine Mammal Protection Act of 1972; and the Bald Eagle Protection Act of 1940.  Endangered or threatened species are technically significant because the status of such species provides an indication of the overall health of an ecosystem.  These species are publicly significant because of the desire of the public to protect them and their habitats.

CULTURAL RESOURCES

This resource is institutionally significant because of: the National Historic Preservation Act of 1966, as amended; the Native American Graves Protection and Repatriation Act of 1990; and the Archeological Resources Protection Act of 1979; as well as other statutes.  Cultural resources are technically significant because of: their association or linkage to past events, to historically important persons, and to design and/or construction values; and for their ability to yield important information about prehistory and history.  Cultural resources are publicly significant because preservation groups and private individuals support their protection, restoration, enhancement, or recovery.

The Vermilion River has been an important avenue for commerce in the history of Louisiana.  Even before European settlement in the area, the river and its surroundings were an important avenue and a valuable area of settlement for Native Americans.  Previous cultural resources surveys along the edges of the Vermilion River and in the vicinity of the current project area located numerous cultural resource sites and indicated a high potential for undiscovered cultural resources to exist in the area.

As a result of these past findings and conclusions, the entirety of the currently proposed project area was subjected to cultural resources survey.  The entire length of the Vermilion River proposed for dredging was exposed to side-scan radar and magnetometer survey (Pelletier et al. 2001).  This survey located numerous strong indications of modern debris along the river bottom and near the banks, but no cultural resources requiring further study were located.  The proposed disposal areas along the banks of the river were exposed to pedestrian survey (Labadia et al. 2002).  This survey located one new site and two smaller concentrations of cultural resources.  Two previously recorded cultural resources sites (16LY24 and 16LY50) were also revisited and retested using techniques of hand excavation and backhoe trenches.  Investigations at all five of these cultural resource areas found that they did not possess the qualities of significant cultural resources, and would not be considered eligible for the National Register of Historic Places.  The Louisiana State Historic Preservation Office (SHPO) has reviewed the findings of these reports, and given their concurrence to the results.  Final coordination with the SHPO is currently underway.  No cultural resources with potential National Register eligibility are known or are expected to exist within the current project area.

RECREATIONAL RESOURCES

This resource is institutionally significant because of the Federal Water Project Recreation Act of 1965, as amended, and the Land and Water Conservation Fund Act of 1965, as amended.  Recreational resources are technically significant because of the high economic value of recreational activities and their contribution to local, state, and national economies.  Recreation resources are publicly significant because of: the high value that the public places on fishing, hunting, and boating, as measured by the large number of fishing and hunting licenses sold in Louisiana; and the large per-capita number of recreation boat registrations in Louisiana.

Lafayette Parish has a population of 190,503 according to the 2000 census.  There are 11,020 resident hunting licenses, 19,149 resident fishing licenses, and 13,434 boat registrations in the parish.  Recreation abounds in the parish with many parks, pools, trails, day-use areas, tennis courts, ball fields, and other public access recreational facilities.

The proposed project is located in an urban area in the city of Lafayette, Lafayette Parish, Louisiana.  The primary recreational resource to be directly impacted by the project is the Vermilion River.  However, due to turbidity, low oxygen concentrations, and pollutants, the river is mainly suitable for recreational boating and not for fishing or swimming.  At the present time, recreational boating on the Vermilion River is very limited.

WATER QUALITY

Water Quality Stations


The Louisiana Department of Environmental Quality (LDEQ) currently monitors the quality of water in the Vermilion River, from its headwaters to the Intracoastal Waterway, at the following four locations:
Sta.# 58010001-Vermilion River at Perry, La.

Sta.# 58010002-Vermilion River near Breaux Bridge, La.

Sta.# 58010045-Vermilion River (La. Hwy. 3073) near Lafayette, La.

Sta.# 58010314 - Vermilion River south of Lafayette, La.

Water Use Designations

The LDEQ has established seven water use designations for surface waters in the state.  The seven designated water uses are:

A = Primary Contact Recreation

B = Secondary Contact Recreation

C = Fish and Wildlife Propagation

D = Drinking Water Supply

E = Oyster Propagation

F = Agriculture

G = Outstanding Natural Resource Waters

Specifically, LDEQ has designated the Vermilion River, from its headwaters to the Intracoastal Waterway, according to the following uses:

A = Primary Contact Recreation

B = Secondary Contact Recreation

C = Fish and Wildlife Propagation

F = Agriculture


For the primary and secondary contact recreation designations, a waterbody should be suitable for swimming, water skiing, skin diving, boating, fishing, and limited contact incident to shoreline activities.  The fish and wildlife propagation designation means the waterbody should also be suitable for preservation and reproduction of aquatic biota such as indigenous species of fish, invertebrates, reptiles, amphibians, and other wildlife associated with the aquatic environment.  The agricultural designation involves the use of water for crop spraying, irrigation, livestock watering, poultry operations, and other farm purposes not related to human consumption.

However, the Vermilion River, from its headwaters to the Intracoastal Waterway, has been classified as not supportive of its designated water uses. This classification is based on nearby water quality monitoring stations for the years 1989 through 1993. The suspected causes of this rating are organic enrichment/low DO (oxygen-demanding substances), turbidity, suspended solids and pathogen indicators (fecal coliforms).  The suspected sources are industrial and municipal point sources, sewer inflow and infiltration, domestic wastewater lagoons, crop production, land development, urban runoff, petroleum activities, removal of riparian vegetation, and spills (LDEQ, 1994).

FUTURE CONDITIONS WITHOUT PROJECT

FLOOD CONTROL



Without implementation of the proposed action, the Vermilion River would continue to be unable to convey floodwaters resulting in flood damages to the property of residents in Lafayette Parish and nearby residents of St. Martin Parish. Some areas of development near the river are situated on flat, low terrain. These areas are most subject to flooding and cannot drain into the Vermilion River. Flooding is exacerbated as the parish grows because new development tends to accelerate runoff. If flood damage reduction measures are not implemented, flooding would increase in Lafayette Parish and increase the risk to St. Martin Parish.
ECONOMIC RESOURCES


Without implementation of the proposed action, the 

Vermilion River would continue to flood the property of the residents of Lafayette Parish.  The number of claims for losses to residential and commercial property are expected to increase as development continues in the area.  

ENVIRONMENTAL RESOURCES

Wetlands

The wetland fringe in the drainage canals would remain in a low-value state because it would likely be kept mown and not allowed to become forested.  Other wetlands would exist, but could degrade in quality as future development occurs.

The Bayou Tortue Swamp would still experience flow reversal as a result of rainfall distribution, rapid runoff from lateral coulees, and river geometry.  The swamp would continue to receive water from the Vermilion River during extreme storm events and would continue to experience ingress and egress of river flows from Bayou Tortue and Coulee Crow.

Wildlife

The quality of habitat would likely remain the same, or perhaps continue to degrade slightly as more development occurs in the area.

Aquatic

The degradation of the river as an aquatic resource would likely continue as more development occurs.

Threatened and Endangered Species

The no-action alternative would likely result in no adverse effect on the existence or survival of any threatened or endangered species, or adversely modify or destroy critical habitat for such species.

CULTURAL RESOURCES

Without implementation of the proposed action, uncontrolled flooding would still occur in areas of Lafayette Parish.  This flooding would impact known and undiscovered cultural resources by eroding existing bank lines and by dumping excess sediment in areas along the river.  This would cause unpredictable and possibly harmful changes to buried or exposed cultural resources.

RECREATIONAL RESOURCES

Without implementation of the proposed action, the Vermilion River and its surrounding areas would continue to flood and impact recreation, not only in and on the Vermilion River, but also in the adjacent parks, playgrounds, day-use areas, and other public access recreational facilities within the project area.
WATER QUALITY

For future conditions without project, projected water quality for the study area would be expected to remain similar to current conditions.  The determining factor is pollution levels.  If pollution levels remain constant or increase, then the water quality would continue to decline.  Industrial and municipal point sources, sewer inflow and infiltration, domestic wastewater lagoons, crop production, land development, urban runoff, petroleum activities, removal of riparian vegetation, and spills are currently the major contributors of pollution to the basin.  With recent increased government regulation and legislation (such as the National Pollution Discharge Elimination System (NPDES)), these sources should decrease and water quality should improve.

PLAN FORMULATION

PROBLEMS, NEEDS, AND OPPORTUNITIES

The primary problems, needs, and opportunities identified in this study relate to the need for flood damage reduction in the study area. Major floods caused by storm events and high water stages in the Vermilion River occurred as early as 1907. Approximately 495 claims, totaling about $5.3 million in covered losses to structures and contents, were filed with (FEMA) as a result of flooding that occurred in 1993 alone. Not included in the assessment of damages were other significant private and public losses. Such losses include vehicle flooding, uninsured property losses, reduction in property value due to repeated structural and street flooding, disruption of business activity, costs of evacuation, and other emergency operations borne by the communities, cost of Federal disaster assistance, Federal Insurance Administration (FIA) administrative costs for processing claims, and losses to public infrastructure such as roads and bridges. Between 1978 and 2000 over $14,000,000 in flood claims were filed with FEMA. 

The needs of the study area related to flood damage reduction can be demonstrated by the fact that based upon FEMA data there are an estimated 500 structures within the study area vulnerable to flooding from 100-year flood event.  

The frequency and widespread impact of damaging floods warrants this Federal investigation. 
PLANNING OBJECTIVES


Planning objectives stem from national, state, and local water and related land resources management needs specific to the study area.  These objectives were developed through problem analysis and intense coordination with non-Federal sponsors, and Federal, state, and local agencies. The following planning objectives were established to be responsive to the identified problems, needs, and opportunities:

a) Reduce flood damages in Lafayette Parish.


b) Minimize adverse aesthetic and environmental impacts associated with the proposed plans of improvement.


c) Minimize, to the extent possible, the destruction of archaeological and historical resources.


d) Mitigate for all unavoidable impacts to significant   cultural, and fish and wildlife resources. 

PLANNING CONSTRAINTS


 This study was conducted within the constraints of the "Economic and Environmental Principles and Guidelines for Water and Related Land Resources Implementation Studies", published in March 1983 by the U.S. Water Resources Council, and by applicable Department of the Army regulations and other documents which provide guidance pertaining to the implementation of these principles and guidelines. 


Plans were developed with due regard to the benefits and costs, both tangible and intangible, as well as associated effects on the ecological, social and economic well-being of the region.  Federal participation in developments should also ensure that any plan is complete in itself, efficient and safe, economically feasible in terms of current prices, environmentally acceptable, and consistent and acceptable in accordance with local, regional, and state plans and policies.  As far as practical, plans should be formulated to maximize the beneficial effects and minimize the adverse impacts of the considered improvements.

FORMULATION PRINCIPLES

The guidance for conducting civil works planning studies (ER 1105-2-100) requires the systematic development of alternative plans that contribute to the Federal objective. Alternatives should be formulated in consideration of four criteria: completeness, effectiveness, efficiency, and acceptability.

Completeness is the extent to which a given alternative plan provides and accounts for all necessary investments or other actions to ensure the realization of the planned effects. This may require relating the plan to other types of public or private plans if the other plans are crucial to realization of the contributions to the objective.

Effectiveness is the extent to which an alternative plan alleviates the specified problems and achieves the specified opportunities.

Efficiency is the extent to which an alternative plan is the most cost effective means of alleviating the specified problems and realizing the specified opportunities, consistent with protecting the Nation’s environment.

Acceptability is the workability and viability of the alternative plan with respect to acceptance by state and local entities and the public and compatibility with existing laws, regulations, and public policies.

In general, when formulating alternative plans, an effort is made to include only increments that increase the net NED benefits on a first and last added basis.

FORMULATION OF ALTERNATIVE PLANS


In the development of alternative plans for addressing the problems of flooding within the study area, structural and non-structural alternatives were considered, as well as the No Action Alternative.


In early 1994, Lafayette Parish officials met representatives of the CEMVN to discuss the flooding problems and associated flood damages occurring in Lafayette Parish and western portions of St. Martin Parish. CEMVN and parish officials recommended that a comprehensive flood damage reduction study be conducted under the general investigations civil works program. In response to a request for Federal assistance from officials of Lafayette Parish, Congress included $400,000 in the 1994 Energy and Water Appropriations Act to initiate a general investigations reconnaissance study to determine the Federal interest in addressing flood damage reduction in Lafayette Parish, Louisiana. 

The Lafayette Parish, Louisiana, Flood Control reconnaissance study was initiated in April 1994. The study and final report were completed in June 1995. The final report recommended three alternatives to be analyzed in more detail during the feasibility study phase. During the reconnaissance study, two structural alternatives and non-structural alternatives were determined economically and environmentally feasible to reduce the magnitude of flood damages in Lafayette Parish. The identification of feasible plans in reconnaissance warranted proceeding to the feasibility phase of the study. Bayou Tortue Swamp Retention, Isaac Verot Channel Improvements, and non-structural measures (floodproofing) were the three alternatives recommended during the reconnaissance study to proceed to the feasibility phase for further analysis. In addition, the No Action Alternative was also carried forward to the feasibility phase. 

The feasibility study was initiated in March 1996 with the signing of a Feasibility Cost Share Agreement between CEMVN and LADOTD. CEMVN representatives held several public meetings in Lafayette Parish to aid in formulating a broad array of alternatives. Several structural alternatives were formulated and analyzed for engineering effectiveness, economic efficiency, land acquisition, and environmental and social acceptability. 

Structural alternatives formed during the feasibility study included Coulee Des Poches Diversion, Vermilion River Pump Station and Control Structure, Parish-wide Retention and Detention Facilities, Re-route Drainage through St. Martin Parish below Keystone Lock and Dam on Bayou Teche, Detention Storage in the Upper Vermilion River Basin at Coulee Mine, Town of Carencro Channel Improvements, and Vermilion River Dredging. Typically during feasibility, a full-range of alternative solutions are developed, tested against general planning objectives and constraints, and then advanced with further detail using environmental, economic, real estate criteria, public involvement, etc. to screen the preferred alternative, and ultimately developing the NED plan. In the case of this study, there was no need to develop a locally preferred plan since the local sponsor is in full support of the NED plan. In addition to the structural alternatives considered, a flood threat recognition system was implemented, and a value engineering (VE) study was completed during this feasibility study.

A detailed description of the considered alternatives (both structural and non-structural), and the rationale for their elimination follows. 

NON-STRUCTURAL ALTERNATIVES

The feasibility study was originally scoped as a four-year study, beginning in March 1996. The Water Resources Development Act of 1996 (WRDA 96) authorized the CEMVN to study and expedite non-structural measures to protect some residential areas that experience frequent flooding and which may not be adequately protected by structural solutions proposed by the feasibility study. CEMVN studied several non-structural measures for four separate areas and completed a report entitled “Lafayette Parish Non-structure Flood Control Efforts, Lafayette, Louisiana“ in November 1999 (see appendix I). The report included plan formulation, environmental assessment, economic analysis, study recommendations, and supporting technical appendices. 

WRDA 96 directed the CEMVN to consider Area 1-Demande Park Subdivision, and Area-2 Bendel Gardens Subdivision for non-structural flood control protection. Additionally, CEMVN included Area-3 Bois de Lafayette Subdivision, and Area-4 Ashland Park Subdivision after conducting thorough research of various neighborhoods and considerable public involvement in the Lafayette area. These four areas were considered the “worst of the worst” in flood damage claims (see figure 6). 

This research explored the dollar amounts paid out by FEMA in previous flood damage claims, as well as anticipated savings in future claims as a result of the considered improvements. Non-structural measures considered for the areas included ring levees or floodwalls with interior drainage improvements, dry flood proofing, and structure raising. 

Upon initial analysis on a by area basis, non-structural solutions were determined to be cost prohibitive for Area 1 yielding benefit to cost (B/C) ratios less than 1.0. Dry flood proofing was a feasible solution for Areas 2 and 3, but there was a limited interest from individual homeowners in participating as the local sponsors for improvements to their respective homes.  However, sheet pile floodwall construction in Area 4 was determined to be a feasible solution with an estimated cost of $20,000,000.  

Area 4 of the non-structural alternatives is located southeast of Kaliste Saloom Road, between Kaliste Saloom and Verot School Roads (see figure 7). This area consists of Ashland Park, La Vil, Quail Hollow, and Quail Meadow #1 Subdivisions. Area 4 is located in the Isaac Verot watershed. Area 4 would provide localized benefits only to the four subdivisions mentioned previously. It is noted that the Lafayette Consolidated Government is constructing improvements at the local level to mitigate damages in Area 4. Three retention/detention facilities upstream of Quail Hollow will be constructed as a result of the Lafayette Consolidated Government’s effort. 
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Figure 6. Non-structural Alternative
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    Figure 7. Area 4: Sheet Pile Floodwall 

            Non-structural Alternative

Several non-structural studies were conducted and reports were prepared by CEMVN for non-structural flood damage reduction efforts for Lafayette Parish. The following reports were completed and they are located in the Technical Appendices section of this feasibility study report:

1) A report entitled “Lafayette Parish Non-structural Flood Control Efforts for Areas 1, 2, and 3, Lafayette, Louisiana“ was completed in April 2001  (see appendix J). The objective of this study was to investigate flood damage reduction for Areas 1, 2, and 3 in the city of Lafayette. This study was initiated in 1997 and resulted in the preparation of an initial report entitled “Lafayette Parish Non-Structure Flood Control Efforts”. This report was the first phase of a two-phase process. The initial report consisted of a literature review, a description of existing conditions, an economical analysis, a land use/hazardous, toxic, and radioactive waste (HTRW) study, the results of public meetings, and plan formulation. The next phase of the study was presented in this report and included finalization of flood stage elevations, a benefits reevaluation, an environmental investigation (i.e., wetlands, vegetation, threatened and endangered species), cultural resources investigation, geotechnical investigation, plan formulation (including preliminary design and costing) and public involvement.

2) In July 2001, a report entitled “Lafayette Parish Non-structure Flood Control Efforts for Area 4, Lafayette, Louisiana“ was completed (see appendix K). The objective of this study was to provide flood protection for Area 4 in the city of Lafayette. This study was initiated in 1997 and resulted in the preparation of an initial report entitled “Lafayette Parish Non-Structure Flood Control Efforts”. This report was the first phase of a two-phase process. The initial report consisted of a literature review, a description of existing conditions, an economical analysis, a land use/HTRW study, the results of public meetings, and plan formulation. The next phase of the study was presented in this report and included finalization of flood stage elevations, a benefits reevaluation, an environmental investigation (i.e., wetlands, vegetation, threatened and endangered species), cultural resources investigation, geotechnical investigation, plan formulation (including preliminary design and costing) and public involvement. 

3) The “ Vermilion River Basin, Lafayette Parish, Louisiana” report was completed in 2001 (see appendix L). The objective of this study was to provide flood protection for Areas 1, 2, and 3 in the city of Lafayette. This study consisted of a description of existing conditions, an economical analysis, a land use, a benefits evaluation, an environmental investigation (i.e., wetlands, vegetation, threatened and endangered species), cultural resources investigation, plan formulation (including preliminary design and costing), and public involvement.

FLOOD THREAT RECOGNITION SYSTEM

In the process of conducting the feasibility study for Lafayette Parish, CEMVN required Hydrology and Hydraulics (H&H) information such as precipitation and stage data. The analysis of the study area included all of Lafayette Parish, Bayou Tortue Swamp, and Ruth (Evangeline) Canal. The Vermilion River and its surrounding watersheds were also included in the study analysis. Therefore, parish officials and CEMVN, working in close collaboration with USGS, recommended sites for six gauge locations where real-time stage data could be collected to monitor the stage of the Vermilion River. The proposal was for the gauge sites to be located on the Vermilion River at the confluence of Bayou Carencro and Bayou Fusilier near Carencro, LA; Vermilion River at Surrey Street in Lafayette, LA; Vermilion River at Lake Martin Road in Lafayette, LA; Vermilion River at Highway 733 in Lafayette, LA; Isaac Verot Coulee at Highway 733 in Lafayette, LA; and Vermilion River at Perry, LA (see figure 8). The data collected from those gauges would provide the information needed to develop and calibrate the computerized H&H models necessary to complete the study analysis of the flood control feasibility study.
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Figure 8. Flood Threat Recognition System

Because project implementation was anticipated to take

several years, and flood events along the Vermilion River

were becoming more frequent, immediate actions were required to reduce damages produced by riverine flooding in

Lafayette Parish. There was a demand for an interim flood-deterring tool. The real-time gauges could be used to gather data along the Vermilion River, and could also be used as a forecasting tool for Lafayette Parish. The data collected from the installed gauges, in conjunction with a flood preparedness plan, could aid in reducing the impact of flooding.

Recognizing this flood mitigation scheme, the Lafayette Parish Bayou Vermilion District (BVD) teamed up with CEMVN and USGS to reduce the impact of flooding in Lafayette Parish by improving the existing flood warning system. The study was initiated under the Federal program entitled “Planning Assistance to States” (PAS) in March 1996. This Federal program provides authority for CEMVN to assist states, Indian Tribes, local governments, and other non-Federal groups in the preparation of comprehensive plans for the development, utilization, and conservation of water and related land resources. 

A “kickoff meeting” was held on June 26, 1996, to discuss the Lafayette Parish flood preparedness PAS study (see appendix M). Participants at the meeting included BVD, the Lafayette Parish Office of Emergency Preparedness (OEP) director, various local authorities and city officials, National Weather Service (NWS), USGS, and CEMVN. The purpose of the kickoff meeting was to bring all interested parties together to discuss the study scope and direction, and the level of involvement required from each group. As a result of the meeting, each parish was requested to provide CEMVN with flood warning information, as well as the needs and requirements of a flood warning and preparedness plan specific to Lafayette Parish. The information provided by the Lafayette Parish OEP suggested that the warning dissemination and the flood fight activities that were already being used by the parish were effective. With the new automated, real-time gauges that would be installed under the feasibility study, the activities already in effect would be even more effective. It was also suggested at the meeting that the neighboring St. Martin and Vermilion Parishes assist with the flood warning information collection efforts.

Stage and precipitation data is now accessible to Federal, state, and local authorities, as well as the general public without any time constraints, i.e. 24 hours a day, 7 days a week through Geostationary Orbiting Environmental Satellite (GOES), phone lines, and the Internet (www.dlabrg.er.usgs.gov/public). This real-time information can be used by public officials and interested parties for the following purposes: boating, fishing, agriculture, water quality, high water marks for insurance purposes, engineering analyses, etc.

VALUE ENGINEERING STUDY

CEMVN conducted a Value Engineering (VE) study during

the feasibility study phase, and prepared a report entitled “ Lafayette Parish, Louisiana, Flood Control Project” in January 2000. The purpose of the VE study was to reaffirm and identify additional formulation and design solutions to pursue (see appendix H). The study developed proposals, including design/formulation suggestions. The VE proposals were intended to be considered either individually or together in various scenarios.  

The VE proposals were categorized as follows:

1) Detention Areas - Proposed building two storm water detention areas adjacent to the Vermilion River, and building a storm water detention area adjacent to Coulee Mine. The detention areas proposal was explored further and an additional report was completed in March 2000 (see appendix N).
2) Coulee Modifications – Proposed building 

weirs in Coulee Mine, and excavation to deepen and widen Coulee Mine. This proposal did not advance.

3) Vermilion River Modifications – Proposed building a

low level dam on the river, placement of an inflatable dam across the river, dredging, and widening the Vermilion River. Dredging the Vermilion River proposal was explored further and became the NED plan.

4) Pump floodwaters – Proposed pumping the Vermilion 

River to the Bayou Tortue swamp. This proposal did not advance because of the opposition of St. Martin Parish, city of Breaux Bridge, National Wildlife Federation, and the Louisiana Wildlife Federation, who all requested CEMVN to consider other solutions elsewhere.

5) ”Non-structural” Floodwall Modifications – Proposed 

using Jersey Barriers, inflatable dam, steel sheet pile, vinyl sheet pile, and reinforced earth wall for the construction of a floodwall. This proposal did not advance.

STRUCTURAL ALTERNATIVES

The structural alternative analysis performed during this study involved designing hydraulic features of the plans, modeling the features with a hydraulic and hydrologic computer model, and examining the impacts on hydrograph characteristics (flow attenuation and/or stage reductions) at key locations in the Vermilion River Watershed. The objective of the analysis was to define and reduce the storm water drainage problems currently being experienced in Lafayette Parish. The existing storm water drainage problems stem from the low gradient of the area in general, but particularly in areas adjacent to the Vermilion River. In the past, in an effort to reduce flooding, natural coulees in Lafayette Parish were lined with concrete. This reduced the potential for flooding in the upstream areas drained by the coulees by conveying the storm water runoff to the Vermilion River at a faster rate and higher peak discharge. While such solutions served the immediate areas well, they had a detrimental effect on the ability of the Vermilion River to efficiently handle the lateral coulee runoff.

Some of the areas adjacent to the Vermilion River are developed residential and commercial areas, and therefore flooding presents a critical problem. The increase in peak discharge over the years and the rapid delivery of these flows have contributed to higher flood stages on the Vermilion River and has exacerbated the reverse or northward flow of water to the Bayou Tortue Swamp.

 The UNET (Unsteady Flow) model was used to evaluate most of the alternative plans. The results of the hydraulic modeling were used to generate stage-frequency tables for economic analysis. This resulted in the selection of the NED plan, after benefit to cost (B/C) analysis.

A description of each of the structural alternatives considered under this study follows.  The following section first reports on the alternatives considered and then eliminated for reasons presented, then concludes with alternatives advanced for further consideration.  This section is followed with the detailed analysis of the selected plan. 

Bayou Tortue Swamp Retention Alternatives (Alternatives 2A and 2B)

Alternatives 2A and 2B sought to lower stages along the Vermilion River in the vicinity of the majority of structures subject to flood damages (Coulee Mine to Bayou Tortue).  This alternative focused on managing the volume of flow and timing in which the Vermilion River currently flows into the Bayou Tortue Swamp.  The swamp, which currently serves as a natural retention facility, would continue to function as “off site storage”, but would be managed through two gravity control structures in lieu of an unmanaged system. 

Flow into the Bayou Tortue Swamp from the Vermilion River occurs naturally during a flood event. Spoil and low banks along the Vermilion River adjacent to the swamp convey water into the swamp at river stages above 13.0 to 14.0 feet NGVD. Reverse or northward flows, which occur during flood events, carry the majority of water into the swamp primarily through the Bayou Tortue Channel and to a lesser degree through the Coulee Crow Channel. Alternatives 2A and 2B were considered based on manipulating the timing, and to a lesser degree, the volume of water that enters the Bayou Tortue Swamp area from the Vermilion River.  The rationale for these two alternatives was to modify the hydrograph to determine if stage lowerings, and reduced flood damages could be achieved by flow management.

Alternative 2A – Retention Gravity Storage to Bayou Tortue Swamp through Bayou Tortue and Coulee Crow (see figure 9)

Alternative 2A was designed to provide for flow management into the swamp through the Bayou Tortue Channel and Coulee Crow Channel by using cross channel drainage structures consisting of culverts with sluice gates, which could be closed to prevent backflow into the Vermilion River. The structures would be controlled to allow the maximum amount of water into the swamp during a given flood event and then retain the water until the maximum flood wave passed. 


During simulation, flow through both structures was limited to the positive direction, into the swamp.  This option simulated the operation criteria of the structures, which would be to allow the maximum amount of water into the swamp (prior to receiving flood damages), by closing the structure to prevent backflow and retaining the water in the swamp up to elevation 13.0 feet NGVD. At stages above 13.0 feet NGVD, stored water would begin to flow over the spoil banks into the Vermilion River. Retained stormwater at 13.0 feet NGVD and below would be released slowly through the structure after the flood event.

Alternative 2B - Combined Gravity and Pumped Retention Storage to the Bayou Tortue Swamp (see figure 10).
Alternative 2B, in addition to the cross channel drainage structures described in alternative 2A, added a 150 cfs pump station at the Bayou Tortue Channel. This pump station would allow for drawdown in the Bayou Tortue Swamp prior to a storm event. 

Both Alternatives 2A and 2B produced no significant stage lowerings under all frequency storm events. Occurrence of the peak flood stage downstream of the swamp, in the reverse or northward part of the flow regime, meant these alternatives would not have any effect on flooding downstream in the city of Lafayette (damage reaches).  

These alternatives were eliminated from further consideration because significant stage reductions were not achieved.  It should be noted that several stakeholder groups were opposed to these plans. St. Martin Parish, city of Breaux Bridge, the National Wildlife Federation, and the Louisiana Wildlife Federation were adamantly opposed to modifying flow into and out of the Bayou Tortue Swamp.  They believed that any work in this area would not be in the best interest to all stakeholders involved due to the environmental setting of the Bayou Tortue Swamp.  A number of resolutions were provided to the Corps requesting consideration of another plan(s) that did not utilize the Bayou Tortue Swamp.  Additionally, the Bayou Tortue Swamp is located in both Lafayette and St. Martin Parish and these alternatives were viewed by the citizens of St. Martin Parish to provide benefits only to Lafayette Parish with little or any thought to the residents within St. Mary Parish.
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Figure 9. Bayou Tortue Swamp Retention Alternatives (Alternative 2A)
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Figure 10. Bayou Tortue Swamp Retention Alternatives (Alternative 2B)

Additional Bayou Tortue Swamp Retention Alternatives – 

Combined Gravity and Pumped Retention Storage to Bayou Tortue Swamp through Ruth (Evangeline) Canal (Alternative 3A) and/or Coulee Des Poches (Alternative 3B)

The basis for these alternatives expanded upon the concept of Alternatives 2A and 2B by incorporating a 1,200 acre site into the formulation for Alternative 3A and improvements to Coulee Des Poches for Alternative 3B.  Directly north and adjacent to the Bayou Tortue Swamp is a 1,200-acre non-developed site with an existing ring levee north of Lake Martin Road.  Alternative 3A uses the same concept as Alternative 2B, with the addition of pumping additional volume into the 1,200-acre site with levee lifts to the existing ring levee.

Control of Vermilion River flows in and out of the Bayou Tortue Swamp would be accomplished using the same cross channel drainage structures proposed for Alternative 2A and 2B and the 150 cfs pump station. Pumped diversions were simulated at two locations on the Vermilion River, the first location was at Ruth Canal into the 1,200-acre area (3A) and the second was at Coulee Des Poches (3B). Alternatives 3A and 3B were developed from these concepts. 

Alternative 3A proposed a pumped diversion at Ruth (Evangeline) Canal (River Mile 50.58) into the Bayou Tortue Swamp north of Lake Martin Road (see figure 11). 

For Alternative 3A, a 3,000 cfs pump station would be constructed at Ruth (Evangeline) Canal and the Vermilion River. This pump station would discharge into a retention storage area into the higher grounds of the Bayou Tortue Swamp (above Lake Martin Road). No significant lowerings in the damage reaches downstream of the diversion were observed for Alternative 3A. Occurrence of the peak flood stage well downstream of Ruth (Evangeline) Canal in the reverse or northward part of the flow regime meant that this alternative would have a minimal effect on flooding downstream in the city of Lafayette. This plan was eliminated from further consideration.

Coulee Des Poches Diversion – Alternative 3B proposed a pumped diversion from the Vermilion River through Coulee Des Poches into the Bayou Tortue Swamp, south of Lake Martin Road. The upstream end of Coulee Des Poches passes within 1,000 feet of the southern edge of the Bayou Tortue Swamp, near Highway 90 (see figure 12).
For Alternative 3B, a 3,000 cfs pump station, drawing flood waters off the Vermilion River, would be constructed on the upstream end of Coulee Des Poches. The location of the diversion would be at a point where Coulee Des Poches passes within 1,000 feet of the southern edge of the Bayou Tortue Swamp near Highway 90. Water would be conveyed from this location, across Highway 90, and into the Bayou Tortue Swamp at its southern edge. 

In addition, substantial channel modification of Coulee Des Poches would be necessary to create a favorable channel slope to the pump station. The existing channel slope in Coulee Des Poches could be classified as mildly sloping towards its confluence with the Vermilion River. For a diversion of water away from the Vermilion River, the channel slope would be adverse, making some channel modification necessary in order to convey flood flows to the Bayou Tortue Swamp. The location of the diversion was in the area where peak upstream (northerly) flow was increasing towards the Bayou Tortue Swamp, accounting for positive results. However, these results did not account for the losses that would occur in diverting the water through Coulee Des Poches, which is a great distance to the Bayou Tortue Swamp. Nevertheless, stage lowerings in the damage reaches adjacent and downstream of the pumped diversion were observed for Alternative 3B. 

  The obtained stage lowerings, although promising, could not be supported by the cost of improvements including extensive channel improvements, rights of way, disposal, other land acquisition, a 3,000 cfs pump station, and other necessary improvements. Secondly, this plan had the same contingent of stakeholders that were opposed to Alternatives 2A and 2B.  Considering prohibitive costs and opposition, this plan was eliminated from further consideration.
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Figure 11. Bayou Tortue Swamp Retention Alternatives (Alternative 3A) 
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Figure 12. Coulee Des Poches Diversion (Alternative 3B)

Vermilion River Pump Station and Control Structure

Alternative

This alternative proposed to build a pumping station and a control structure on the Vermilion River near the point where flow in the Vermilion River essentially begins to flow in both directions (see figure 13). There would be a navigatable structure across the Vermilion River at this point. The structure would be closed during the initial reverse flow and water from the north or upstream side of the structure would be pumped to the south or downstream side of the proposed structure. This alternative was preliminarily investigated with the UNET model. 

The available storage in the Vermilion River above the weir, versus the volume of water delivered by these extreme events did not allow for effective operation of the pump station and significant stage lowerings in the damage reaches was not achieved. This alternative was dismissed from further study as not feasible, due to insufficient stage lowering and a projected annualized project cost yielding a benefit to cost (B/C) ratio less than 1.  

Re-route drainage below Keystone Lock and Dam on Bayou

Teche Alternative

This alternative was preliminarily investigated in limited detail because the benefit of surveys on the old Bayou Tortue/Cypress Bayou channels. The rationale was to divert water from the Vermilion River through the Bayou Tortue Swamp into Bayou Teche, south of the Keystone Lock and Dam. This plan would take advantage of the hydraulic head differential of approximately 5 feet between the Bayou Tortue Swamp and the Vermilion River. This alternative was eliminated due to the required construction through the Bayou Tortue Swamp; its considerable environmental impacts to the area; and prior opposition of St. Martin Parish, city of Breaux Bridge, National Wildlife Federation, and the Louisiana Wildlife Federation, who all requested CEMVN to consider other solutions elsewhere.
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Figure 13. Vermilion River Pump Station and Control Structure Alternative 

Parish-wide Retention and Detention Facilities 

Alternative


A report entitled “Retention/Detention Facility Investigation for Flood Control in Lafayette Parish and Small-Scale Water Catchment and Diversion Systems“ was completed by CEMVN in March 2000 (see appendix N). There were three objectives to this study. The first was to investigate the feasibility of using available land within the Vermilion River watershed for retention/detention storage facilities to decrease the extent of flooding in Lafayette Parish. The second was to estimate the hydrologic benefits that might be realized by constructing retention /detention facilities at recommended locations within the Vermilion River watershed. The final objective was to report on alternative methods of reducing flooding through the use of small-scale water catchment and diversion systems (rain barrels, tanks and cisterns, porous pavement, soakaway systems, and planting vegetation). The small-scale measures described above provided a benefit to flooding problems. However, catchment systems are rarely touted as techniques to reduce flooding; they are more likely viewed as ways to reduce the use of conventional consumptive water use.  


The study concluded that there was no significant flood stage reduction within the Vermilion River watershed by constructing retention/detention facilities. Potential facilities sites were not available in order to achieve desired stage lowerings; therefore, this alternative was eliminated.

Detention Storage in the Upper Vermilion River Basin

at Coulee Mine (Alternative 4)

Alternative 4 – Detention Storage in the Upper Vermilion River Basin at Coulee Mine

A VE study of the project conducted in January 2000, suggested that reduction or mitigation of discharges in the major coulees in the Upper Vermilion Basin would yield significant stage lowerings if an acceptable site could be found.  This alternative was initially screened in the UNET model by reducing inflows from the major coulees by 25 to 50 percent.  It was found that reduction of 25 percent of the flow from Coulee Mine might yield significant results.

This alternative was further analyzed by modeling the Coulee Mine drainage basin in HEC-1 and preliminarily sizing a detention basin capable of achieving flow reductions. A suitable location, the Equine Center property of the University of Louisiana at Lafayette, was selected for a detention basin area because of its nearness to the Vermilion River (see figure 14). The detention basin sized at the selected site achieved only a 15 percent reduction in peak discharge to the Vermilion River. The UNET results did not justify further screening of this alternative.

As previously stated, none of the above alternatives were found feasible for providing adequate, reliable, flood relief for the Vermilion River in Lafayette Parish.
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Figure 14. Detention Storage in the Upper Vermilion

           River Basin at Coulee Mine (Alternative 4)

Isaac Verot Channel Improvements (Alternative 5)
Alternative 5 – Clearing and Snagging of Isaac Verot Coulee and its laterals

Initial modeling of existing conditions and the alternative analysis performed for the Isaac Verot watershed was done in a preliminary fashion. The Isaac Verot Basin consists of approximately 8,615 acres (13.46 square miles) in the southern part of the parish. In the recent past the area has been experiencing some urbanization and land use changes. This development has led to increased flooding in the area. Drainage is primarily from three earthen channels that meander through the relatively flat terrain of the basin. The three channels are the Isaac Verot Coulee (main), Isaac Verot Coulee Lateral 2, and Isaac Verot Coulee Lateral 2A (see figure 15).
The hydraulic analysis of the Isaac Verot Channels was accomplished using HEC-RAS 3.0 (River Analysis Systems Model). The existing conditions HEC-RAS model was modified and used to evaluate clearing and snagging of the Isaac Verot Coulee (main) and its Laterals.  The results were nominal stage lowerings of between 0.1 to 0.5 feet. Preliminarily it appeared that these lowerings were the greatest in the downstream reach of the Isaac Verot (main) Coulee, and decreased to 0.1 foot in the laterals. Additional analysis would be needed to further refine the clearing and snagging alternative to determine if additional benefits could be obtained. Other alternatives such as channel excavation, concrete lining of channels, removal of bridges, and detention storage would be investigated. Benefits in the Isaac Verot watershed do not overlap with those resulting from the other remaining Lafayette Parish alternatives.

On November 07, 2003, Lafayette Parish and LADOTD officials requested CEMVN to cease the Isaac Verot investigations. 

The Lafayette Consolidated Government is conducting local improvements to reduce flood damages in the Quail Hollow area, which is part of the Isaac Verot watershed. Three retention/detention facilities upstream of Quail Hollow would be constructed. No improvements would be made to   the Isaac Verot Coulee (main), Isaac Verot Coulee Lateral 2, and Isaac Verot Coulee Lateral 2A channels.
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Figure 15. Isaac Verot Channel Improvements (Alternative 5)

Town of Carencro Channel Improvements Alternative

CEMVN prepared a report entitled “Beau Basin Coulee, Carencro Lafayette Parish, Louisiana, Initial Appraisal of Flood Control Alternatives” in May 2001. This preliminary investigation was conducted as part of the Lafayette Flood Control feasibility study based on a previous commitment to the parish to conduct a conceptual analysis of flood control alternatives along the Beau Basin Coulee in Carencro, Louisiana. The purpose was to establish whether economically and environmentally sound alternatives existed to reduce flooding. The report contained an initial appraisal of possible alternatives to reduce flood damages for the Town of Carencro, Louisiana.

Carencro has a population of approximately 6,000 people and is located about five miles north of the city of Lafayette, Louisiana (see figure 16). Carencro experiences periodic floods along the Beau Basin Coulee, which winds through the town. To address the flood problems, five alternative plans were developed and economic and environmental impacts of each plan were assessed.

The following alternative plans were investigated:

Alternative 1. Proposed lowering the water surface profile by enlarging approximately 12,000 feet (ft) of the Beau Basin Coulee.

Alternative 2. Proposed increasing flood water conveyance by concrete lining approximately 12,000 ft of the Beau Basin Coulee.

Alternative 3. Proposed lowering the water surface profile by concrete lining approximately 3,500 ft and enlarging approximately 8,500 ft of the Beau Basin Coulee (this alternative is a combination of Alternatives 1 and 2).

Alternative 4. Proposed lowering the water surface profile by enlarging approximately 8,500 ft of the Beau Basin Coulee and creating an upstream diversion canal approximately 2,500 ft long.

Alternative 5. Proposed lowering the water surface profile through enlargement of the Beau Basin Coulee and creation of an upstream retention pond approximately 32 acres in area. 

The benefits and cost of the alternative plans were determined. Alternative 1 and Alternative 4 provided benefit to cost (B/C) ratios that are greater than 1.0, with Alternative 4 having the highest B/C ratio. Alternative 4 was estimated to cost $980,000 to complete, with operation and maintenance (O&M) expenditures expected to average $5,000 per year.

Due to the positive results of this preliminary investigation, it was recommended that further analysis be undertaken in order to examine the economic, environmental, and social impacts of the identified flood control alternatives. Based on the small scale of the potential projects for this independent hydrologic basin, CEMVN recommended further analysis be conducted under the Continuing Authorities Program (CAP), Section 205. Benefits do not overlap with those resulting from the considered and/or recommended Lafayette Parish alternatives. At present, the study is in the feasibility phase.  
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Figure 16. Town of Carencro Channel Improvements Alternative 


Vermilion River Dredging (Alternative 1) 

Alternative 1 - Channel Modification on the Vermilion River (see figure 17)
UNET model study results showed that during the first rush of storm water from the city of Lafayette (the period of reverse flow) maximum stages occurred in the damage reaches near the river. Because of the natural tendency of the river to flow towards the Bayou Tortue Swamp, it was decided that any plan that might improve this process might reduce flood damages. 

Accordingly, a channel improvement plan was formulated in an effort to facilitate more efficient flow towards the swamp and thus evaluate the effectiveness of this approach.  Because of restrictions caused by riparian development along the river, it was decided that the most valid approach would be to establish the maximum dredge template that could effectively be placed so that no taking of lands would occur above the low bank of the river (approximately elevation 4.0 ft NGVD).  Further, based on available soil boring data, it was proposed that side slope cuts for the dredge template would be no greater than 1 vertical on 3 horizontal.  Invert elevations and bottom widths were adjusted to achieve the maximum section in the available space.  The minimum bottom width in the design was 25 feet. Invert elevations varied from -12 ft NGVD to –14 ft NGVD.  No dredging would occur under the bridges crossing the Vermilion River. 

Results of the UNET model indicated that improvements to the Vermilion River would result in a maximum stage lowerings of 2 feet for the 100-year storm event, and 1 foot for the 10-year storm event. The atypical flow patterns observed in the Vermilion River and the flood storage provided by the Bayou Tortue swamp are major factors in the unusual pattern of stage lowerings observed in the Vermilion River in the Coulee Mine area. The improvement of the Vermilion River above Coulee Mine to the Bayou Tortue swamp allows more runoff from the urban drainage basins to get into the river and to the swamp faster. Based upon all the alternatives considered under this study, and the computed stage lowerings, it was apparent that dredging of the Vermilion River should be investigated in further detail to determine if Federal participation is warranted. 

Four dredging plans were formulated and named Alternatives 1A, 1B, 1C, and 1D. In a typical application, a flood damage reduction project would seek to optimize a dredging plan by manipulating its cross sectional width (small, medium, and large) to determine the NED plan. In this study, riparian development is present in many locations along the Vermilion River banks, and would yield a cost prohibited plan if the cross sectional widths were enlarged. Thus, the approach used for this study was to optimize by varying reach lengths (i.e. 1A, 1B, 1C, and 1D). Additionally, this selection served to optimize a dredging plan and to identify the plan with the greatest annual net benefits.

The initial screening of these dredging plans yielded stage lowerings and sufficient benefits within the damage reaches to indicate that these dredging improvement plans may be determined feasible. They were referred for detailed analysis, design, and plan selection. 
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Figure 17. Vermilion River Dredging (Alternative 1) 

PLAN EFFECTIVENESS

INTRODUCTION


A detailed analysis was conducted to determine the ability of each dredging plan to provide flood damage reduction to the study area, protect natural resources, be accepted by the public, and ultimately to yield the NED plan.

NO ACTION ALTERNATIVE


Without implementation of the proposed Vermilion River dredging plan, the Vermilion River would continue to cause flood damages to the residents of Lafayette Parish. As a result, homes and businesses would continue to incur flood damages yielding additional costs to individuals and local, state, and Federal governments.

ALTERNATIVES 1A, 1B, 1C, AND 1D

Alternatives 1A, 1B, 1C, and 1D were evaluated from an engineering, real estate, and economic standpoint by comparing the expected annual costs to the expected annual benefits. The amount of environmental impacts that would likely result from the implementation of each plan was also considered in the analysis. The limits for the proposed dredging alternatives are shown in figure 18. Typical cross-sections are shown in appendix A.
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Figure 18. Alternatives 1A, 1B/1B_AB, 1C/1C_AB, and 1D Dredging Limits
Alternative 1A

Alternative 1A’s upper limit begins just upstream of Bayou Tortue and extends downstream to just below the location where Coulee Des Poches enters the Vermilion River on the left descending bank of the river. The total length of river reach involved is about 17,900 feet. The first 11,100 feet of proposed dredge channel starts just above Bayou Tortue; has an invert elevation of –12 ft NGVD; a bottom width of 25 feet, and side slopes of 1 on 3. The remaining 6,800 feet of channel in Alternative 1A has an invert elevation of –14 ft NGVD; a 40-foot bottom width and 1 on 3 side slopes. Alternative 1A also includes the removal of “plugs” or high points that exist in the river. Removal of sediment build-up characterized as plugs would create a more uniform channel bottom and slope. This would lower friction caused by the plugs, and improve the ability of the river to convey flows at lower elevation.
 


Alternative 1B 

Alternative 1B has a total channel length of approximately 20,200 feet.  Alternative 1B contains all of the features of Alternative 1A plus an additional 2,300 feet of dredging to extend the channel from Coulee Des Poches downstream to just north of the Pinhook Bridge. The channel cut from Coulee Des Poches to the Pinhook Bridge would have an invert elevation of -14 ft NGVD, a 40-foot bottom width, and side slopes of 1 on 3. Alternative 1B also includes the removal of “plugs” or high points that exist in the river. Removal of sediment build-up characterized as plugs would create a more uniform channel bottom and slope. This would lower friction caused by the plugs, and improve the ability of the river to convey flows at lower elevation.
 

Modifications of the dredging template for Alternative 1B were made to avoid a concentration of bulkheads located on the Vermilion River upstream of the Pinhook Bridge. The dredging template for Alternative 1B was modified by removing 780 feet from the dredging template upstream of the Pinhook Bridge. The modified Alternative 1B is referred as Alternative 1B_AB. Alternative 1B was eliminated from further consideration. 

Alternative 1C  

Alternative 1C contains all of the features of Alternatives 1A and 1B, but extends the dredging reach an additional 7,100 feet downstream from Pinhook Bridge to just beyond the Coulee Mine Cutoff channel on the right descending bank of the Vermilion River (for a total dredge length of approximately 27,300 feet).  This dredge template for the additional length has an invert elevation of -14 ft NGVD, a bottom width of 40-feet, and 1 on 3 side slopes. Alternative 1C also includes the removal of “plugs” or high points that exist in the river. Removal of sediment build-up characterized as plugs would create a more uniform channel bottom and slope. This would lower friction caused by the plugs, and improve the ability of the river to convey flows at lower elevation.
 

Modifications of the dredging template for Alternative 1C were made to avoid a concentration of bulkheads located on the Vermilion River upstream and downstream of Pinhook Bridge. The dredging template for Alternative 1C was modified by removing 2,220 feet from the dredging template in the vicinity of Pinhook Bridge. The modified Alternative 1C is referred as Alternative 1C_AB. Alternative 1C was eliminated from further consideration. 


Alternative 1D

Alternative 1D has a total channel length of about 80,400 feet.  It contains all of the features of Alternatives 1A, 1B, and 1C, but the dredge cut extends further downstream an additional 53,100 feet to a location just north of the Milton Bridge. The first 5,070 feet of cut downstream of the Coulee Mine Cutoff channel would have an invert elevation of -13.5 ft NGVD, a bottom width of 40-feet, and 1 on 3 side slopes. The next 7,350 feet of dredge cut continues the invert elevation of -13.5 ft NGVD, but the bottom width is reduced to 35-feet. Side slopes are 1 on 3. The remaining 40,700 feet of proposed dredge work for Alternative 1D continues the invert elevation at -13.5 ft NGVD, but the bottom width is further reduced to 25-feet. Side slopes are 1 on 3. Alternative 1D also includes the removal of “plugs” or high points that exist in the river. Removal of sediment build-up characterized as plugs would create a more uniform channel bottom and slope. This would lower friction caused by the plugs, and improve the ability of the river to convey flows at lower elevation.
 

Alternatives 1A, 1B_AB, 1C_AB, and 1D require no dredging within 100 feet of any existing pipeline crossing in the Vermillion River that would require caution in the vicinity of overhead and underground utility features. Therefore, this project would not require the relocation of any underground facilities. The dredged material for all dredging plans would be placed in one temporary disposal area (Disposal Area 1). This site is adjacent to the country/golf course and across the Vermilion River from the Lafayette Regional Airport (see figure 18).

COMPARISON OF ALTERNATIVES


Comparative information of Alternatives 1A, 1B_AB, 1C_AB, and 1D is presented in this section, along with the rationale for determining which of the alternatives provides the greatest net annual benefits. 

Comparison of Benefits and Costs

   The economic justification of the proposed flood damage reduction alternatives was determined by comparing the expected annual costs to the expected annual benefits that would accrue over the period of analysis of 50 years.  Net benefits were calculated by subtracting the expected annual costs from the expected annual benefits for each project alternative.


Table 9 shows the construction costs, the annual operation and maintenance costs, the expected annual costs and benefits, the benefit/cost ratios, and the net benefits derived from the four levels of protection. As shown in the table, Alternative 1C_AB provides the highest net benefits and is therefore considered the NED plan. 

Table 9

First Costs

Benefit-Cost Summary


           Alternative       Alternative      Alternative       Alternative



                  1A               1B_AB             1C_AB
     
1D

Project Benefits 

Inundation Reduction
          $  1,102,230    $  1,467,840     $  1,592,930     $  1,795,300

Project Costs

Construction Costs

         $  3,535,390      $  4,446,725    $  5,774,505     $ 13,366,932

Real Estate Acquisition                 269,000             269,000           269,000             269,000

Mitigation


        0
               0                      0                        0

Relocations

                  52,365               52,365             52,365               52,365

Total First Costs

         $  3,856,755       $  4,768,090   $  6,095,870     $13,688,297

Average Annual Const. Costs       225,808               279,041         355,941            798,805

Operation and Maintenance            50,254                 65,932           88,776            219,398

Total Average Annual Costs   $    276,062       $      344,973   $    444,717      $ 1,018,203

Benefit‑Cost Ratio                           3.99                     4.25                3.58                1.76

Net Benefits                           $     826,168          $ 1,122,867   $1,148,213     $     777,097

Maximization of Net Benefits


Net befetis are maximized at the point where the excess benefits over costs is the greatest. While Alternative 1B_AB has a higher benefit-to-cost ratio, this alternative has lower net benefits than Alternative 1C_AB.   The level of net benefits is highest for Alternative 1C_AB relative to the other three alternatives.  Alternative 1C_AB is considered the National Economic Development (NED) plan.  The net benefits were positive for each alternative using both risk and non-risk based analysis to analyze the benefits.  


It should be noted that the expected annual benefits with risk were approximately 10 percent higher than the benefits calculated using traditional analysis.  However, a constant relationship exists between the benefits of the four alternatives using both traditional and risk-based approaches.  Table 10 shows the average annual damages and benefits by stream name/reach for the NED Plan.

     Table 10



     Alternative 1C_AB

   Average Annual Damages by Stream Name/Reach




      (x 1,000 dollars)

	 
	 
	 
	 

	 
	
	 
	 

	 
	Without Project
	With Project
	Damages

	Stream Name/Reach
	Damages
	Damages
	Reduced

	 
	 
	 
	 

	Acadiana Coulee
	696.5
	496.8
	199.7

	Anselm Coulee
	0.0
	0.0
	0.0

	Arrowhead Coulee
	0.0
	0.0
	0.0

	Bayou Carencro
	0.0
	0.0
	0.0

	Bayou St. Clair
	150.1
	150.1
	0.0

	Bayou Tortue
	0.0
	0.0
	0.0

	Beau Basin Coulee
	0.0
	0.0
	0.0

	Broadmoor Coulee
	143.9
	24.5
	119.4

	Coulee des Poche
	152.1
	55.7
	96.4

	Coulee IDC
	0.0
	0.0
	0.0

	Coulee Mine
	179.8
	88.8
	91.0

	Darby Coulee
	0.0
	0.0
	0.0

	Don Debaillon Coulee
	67.5
	67.4
	0.1

	Gloria Switch Road
	0.0
	0.0
	0.0

	Grand Avenue Coulee
	391.9
	221.2
	170.7

	Isaac Verot Coulee
	13,935.6
	13,057.1
	878.5

	Ivanhoe Coulee
	1.3
	0.3
	1.0

	Lake Martin Road
	2.3
	2.1
	0.2

	Milton Coulee
	0.0
	0.0
	0.0

	Oak Coulee
	1,607.3
	1,607.3
	0.0

	Picard Park
	1.3
	0.8
	0.5

	Randol Coulee
	58.4
	23.0
	35.4

	Schoeffler Road
	0.0
	0.0
	0.0

	Webb Coulee
	5,374.5
	5,374.5
	0.0

	 
	 
	 
	 

	Total
	22,762.5
	21,169.6
	1,592.9

	 
	 
	 
	 


PRESENTATION OF RECOMMENDED PLAN

PLAN SELECTION

The recommended plan was determined after a review of the economic, social, engineering, real estate, and environmental considerations.  Alternative 1C_AB was identified as the NED and the recommended plan.  The recommended plan is estimated to have a total project first cost of $6,095,870, average annual costs of $444,717, average annual net benefits of $1,148,213, and a benefit to cost ratio of 3.58.

DESCRIPTION OF RECOMMENDED PLAN


The recommended plan, Alternative 1C_AB has the greatest net economic benefit, and would provide flood damage reduction to Lafayette Parish. 

Engineering Design  

The recommended plan consists of deepening and widening the bottom width of the channel, while maintaining the current top width to avoid relocation of riparian development that exit along the Vermilion River banks. These modifications would be completed for approximately 27,300 feet of the Vermilion River from the Coulee Mine Cutoff channel at the southern end to the vicinity of Bayou Tortue at the north (see figure 19). No dredging would be required under the bridges crossing the Vermilion River.  In the reach just upstream and downstream of Pinhook Bridge, the channel would not be improved for approximately 2,200 feet to avoid damage to existing bulkheads. Alternative 1C_AB includes the removal of “plugs” or high points (high sediment deposition sections) along the river. Removal of sediment build-up characterized as plugs would create a more uniform channel bottom and slope. This would lower friction caused by the plugs, and improve the ability of the river to convey flows at lower elevation.
 

This modification is anticipated to achieve a maximum of 1 and 2 foot reductions in the 10 and 100-year frequency flood stages respectively, within major damage reaches. The improved trapezoidal excavation would have varying bottom widths (40 feet at the vicinity of the Coulee Mine Cutoff channel to 25 feet just above Bayou Tortue), 1 vertical on 3 horizontal side slopes, and some reduction in the present bottom invert by approximately 2 feet. 

In order to achieve the projected stage reductions, approximately 337,400 cubic yards of sediment would be removed. The dredging for the optimized section would be done by using a cutterhead suction hydraulic 14-inch discharge portable dredge. All work would be done from the river and damage to the riverbanks would not be anticipated.

The dredged material would be placed in one temporary disposal area (Disposal Area 1). This site is adjacent to the country/golf course and across the Vermilion River from the Lafayette Regional Airport (see figure 18). The project would require the acquisition of a five-year disposal easement, which at the end of this period would return to the private landowners. Earthen retention dikes would be constructed above existing grade on the disposal area to hold the dredged material. The disposal site would have a surface area of 87.6 acres having primary discharge and secondary flowage portions in which the effluent flowage would return to the Vermilion River. Disposal Area 1 consists of pasture land fields.
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Figure 19. Alternative 1C_AB Dredging Limits

Construction Sequence   

It is anticipated that a 240-day contract would be awarded to complete the dredging work and deposition of material into the disposal area. It is anticipated that dewatering of the dredged material would be completed in two years after placement in the disposal area. A second contract would be awarded to cap the dredged material with 1.0 foot of material stockpiled from stripping before placing excavated sediments. Its duration would be 75 days, and it would be executed the year after the dewatering of the dredged disposal material. Table 11 shows the proposed construction schedule of Alternative 1C_AB.

Table 11

Five-Year Construction Schedule 

of Alternative 1C_AB
	Year 1
	Dredge and Disposal



	Year 2
	“Dry-out” period of dredged material in

Disposal Area 1

	Year 3
	Placement of 1-foot cap on top of dredged material

	Year 4
	Settling period



	Year 5
	Evaluate and turn project over to local sponsor for Operation and Maintenance, Restoration, Replacement, and Rehabilitation



Real Estate


The project would require the acquisition of a five-year temporary disposal easement, which at the end of this period would return to the private landowners.

Lands next to existing public bridges located on Surrey Street, La. Highway 90, East University Avenue, Burlington Northern RR, General Mouton Avenue, and Pinhook Road would serve as access sites for the dredging equipment. Temporary work area easements measuring 100 feet by 100 feet would be required on both sides of each bridge. Due to insufficient clearance under existing bridges, the dredge equipment must be taken out of the river at each bridge and moved across the roadway to the opposite side of the bridge. The easement area beside each bridge would likely be used only once, which would assure minimum disruption and minimum damage to the property.

Operation and Maintenance

Operation, maintenance, repair, replacement, and rehabilitation (OMRR&R) costs for the recommended plan are estimated to be approximately $88,776 per year. OMRR&R of the project is a non-Federal responsibility.

Relocations 

The selected plan would require no dredging within 100 feet of any existing pipeline crossing in the Vermillion River that would require caution in the vicinity of overhead and underground utility features. Therefore, this project would not require the relocation of any underground facilities. However, several roadway bridges that cross the Vermilion River would be used for access to allow the deployment of the necessary dredging equipment. Therefore, aerial facilities adjacent to these bridges would have to be de-energized or temporarily raised. It is the responsibility of the contractor to verify the location of all existing facilities and that these facilities be maintained to provide continuous service throughout the life of the project. 

Environmental and Hazardous, Toxic, and Radioactive Waste (HTRW) Effects

Cumulative effects would include temporary disturbance in bottom sediments within the reaches being dredged and some temporary displacement of benthic organisms.  The existing habitats are already degraded by development and would be further degraded by future development. Overall, the cumulative impacts of the proposed action are minimal when compared to the losses due to the continued development of the area.


The CEMVN is obligated under Engineer Regulation 1165-2-132 to assume responsibility for the reasonable identification and evaluation of all HTRW contamination within the vicinity of the proposed action.  A HTRW Land Use History and a Phase I HTRW Initial Site Assessment (ISA) have been completed for the proposed action and are on file in the CEMVN.


A Land Use History Investigation was compiled by Dames and Moore, under contract to the USACE.  There are no National Priority List (“Superfund”) sites within the work area or within one mile of the work area.  The area is formerly agricultural, but is now mostly residential.  Most building activity has taken place within the last 50 years.  There are several businesses near the work areas, which store or produce toxic substances, including petroleum derivatives, but most of these businesses have complied with all relevant environmental regulations.  One site suffered a gasoline spill and is undergoing remediation and monitoring; the subsurface contamination appears to be traveling away from the work site.


A field trip by CEMVN personnel was made on March 16, 1999.  The project area was inspected by car and on foot.  There were no indications of HTRW problems, such as dead or discolored vegetation, dead or sick animals, chemical odors, sheens on water bodies, rusted drums or chemical containers, or anything else to suggest HTRW.  The land use history also does not suggest the likely presence of HTRW.  The risk of encountering HTRW on this project is low.

Mitigation


No impacts have been identified that would require compensatory mitigation for the recommended plan. 

Social Effects 


Implementation of the recommended plan would result in the reduction of flood damages for the residents, businesses, and industries within the study area.  There could be some minor traffic inconveniences and temporary noise impacts during construction.  Aesthetic values in some areas could also be reduced during construction.

PLAN ACCOMPLISHMENTS


The recommended plan would reduce flood damages in portions of Lafayette Parish, primarily from Bayou Tortue to Coulee Mine, and areas in this reach adjacent to the Vermilion River.


This plan would produce a maximum stage lowering of 2 feet for the 100-year storm without inducing flooding in the adjacent parishes.

    Total average annual net benefits for the study area are estimated to be $1,148,213.  These benefits would result from the prevention of flood damages to existing and future development.  

PLAN IMPLEMENTATION

INTRODUCTION


The purpose of this section is to present pertinent information concerning the Federal and non-Federal responsibilities regarding cost apportionment and the division of responsibilities for construction and subsequent operation and maintenance of the recommended project.  Such cost apportionment is based on Federal legislative and administrative policies.


Based on the total project first cost of $6,095,870, the plan is recommended to be implemented under the authority of Section 205 of the Flood Control Act of 1948, as amended. The construction cost and cost sharing requirements for the recommended plan are within the criteria of the Continuing Authority Program (CAP), Section 205, Flood Control Projects. Under that authority, the Federal cost share may not exceed $7,000,000 for each project with Federal and non-Federal share of project costs being 65 percent and 35 percent, respectively. The CAP would allow CEMVN to advance the project into the construction phase more quickly than a general investigations project since specific congressional authorization and funding appropriation would not be needed. 

COST APPORTIONMENT
The non-Federal sponsor is required to pay 35 percent of the first costs of construction in accordance with the Water Resources Development Act of 1986.  The non-Federal share of the total project first costs is estimated at $2,133,555.  Lands, easements, rights-of-way, including suitable borrow and dredged or excavated material disposal areas necessary for construction, are a non-Federal requirement and creditable toward the non-Federal share of the project cost.  The total cost to acquire all lands, easements, and rights-of-way for the Lafayette Parish, Louisiana project is estimated at $269,000.  The non-Federal sponsor is also required to accomplish or arrange for the accomplishment of all utility and facility alterations and relocations.  The cost for all utility and facility alterations and relocations is estimated at $52,365.  The non-Federal sponsor would provide the remaining non-Federal share of the project costs, or $1,812,190. A schedule of the required Federal and non-Federal construction funding by year is shown in table 12.

Table 12

First Costs

Federal and Non-Federal Construction Funding Schedule

	Fiscal Year


	Total Project Implementation Costs
	LERRDs
	Total Cash Construction Costs
	%


	Non-Fed 5% Min

Cash
	Add’l

 Non-Fed Cash
	Total

Non-Fed Cost
	Total

Federal Cost

	2005
	1,058,280*
	
	1,058,280
	
	
	
	
	1,058,280

	2006
	4,289,765
	321,365
	3,968,400
	88
	268,219
	1,326,508
	1,594,727
	2,373,673

	2007
	112,475
	
	112,475
	2
	6,096
	30,148
	36,244
	76,231

	2008
	470,400
	
	470,400
	8
	24,383
	120,592
	144,975
	325,425

	2009
	82,475
	
	82,475
	1
	3,048
	15,074
	18,122
	64,353

	2010
	82,475
	
	82,475
	1
	3,048
	15,074
	18,122
	64,353

	Total


	$6,095,870


	$321,365


	$5,774,505


	100


	304,794


	1,507,396


	1,812,190


	3,962,315


* Plan and Specifications phase cost 


LERRDs = lands, easements, rights-of-way, relocations, and disposal areas necessary for construction

DIVISION OF RESPONSIBILITIES

Federal Responsibilities.  The Federal government will be responsible for planning, engineering, design, and construction of the project in accordance with the provisions of Public Law 99-662 (WRDA of 1986).  The Government, subject to the availability of funds and using those funds provided by the non-Federal sponsor, shall expeditiously construct the project, applying those procedures usually applied to Federal projects, pursuant to Federal laws, regulations and policies.

Non-Federal Responsibilities.  In accordance with Federal policy, non-Federal interests must, at the appropriate time, assure the Secretary of the Army that they will, without cost to the United States:


a.  Furnish all lands, easements, and rights-of-way, including suitable borrow and dredged or excavated material disposal areas necessary for construction (including mitigation), operation, maintenance, repair, replacement, and rehabilitation of the project.


b.  Accomplish or arrange for the accomplishment of all utility and facility alterations and relocations determined by the Secretary of the Army to be necessary for the construction, operation, maintenance, repair, replacement, and rehabilitation of the project.


c.  Hold and save the United States free from all damages arising from the construction, operation, maintenance, repair, replacement, and rehabilitation of the project, except for damages due to the fault or negligence of the United States or its contractors.


d.  Provide for adjudication of all water right's claims resulting from construction, operation, maintenance, repair, replacement, and rehabilitation of the project, and hold and save the United states free from damages due to such claims.


e.  Contribute a minimum of 35 percent of the total cost of project construction in accordance with the Federal regulations.


f.  Provide minimum cash contribution equal to 5 percent of total project costs.


g.  Operate, maintain, repair, replace, and rehabilitate, as necessary, all features of the project, at no cost to the Government, in accordance with regulations prescribed by the Secretary of the Army, including levees, floodwalls, floodgates and approach channels, drainage structures, drainage ditches or canals, and all mitigation features.


h.  Publicize floodplain information in the areas concerned and provide this information to zoning and other regulatory agencies for their guidance and leadership in preventing unwise development in the floodplain and in adopting such regulations as may be necessary to prevent unwise future development and to ensure compatibility between future development and protection levels provided by the project.


i.  Within one year after the date of signing a project cooperation agreement (PCA), prepare a floodplain management plan designed to reduce the impact of future flood events in the project area.  This plan shall be prepared in accordance with guidelines developed by the Government.  The plan must be implemented no later than one year after completion of construction of the project.


j.  Prescribe and enforce regulations to prevent obstruction of or encroachment on the project that would reduce the level of protection it affords or that would hinder operation and maintenance of the project.


k.  Assure that construction, operation, maintenance, repair, replacement, and rehabilitation of any non-Federally constructed flood features do not diminish the flood protection provided by or jeopardize the structural integrity of the project.


l.  Assure compliance with applicable Federal floodplain management and flood insurance programs.


m.  Inform affected interests, at least annually, regarding the limitations of the protection afforded by the project.


n.  Perform, at the time of initiation of construction and thereafter, any environmental investigations as determined necessary to identify the existence and extent of any hazardous substances regulated under the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA), 42 USC 9601-9675 on lands necessary for project construction, operation, maintenance, repair, replacement, and rehabilitation.


o.  Assume complete financial responsibility for the cleanup of any hazardous materials located on project lands and regulated under CERCLA and be responsible for operating, maintaining, repairing, replacing, and rehabilitating the project in a manner that will not cause liability to arise under CERCLA.


p.  Comply with the applicable provisions of the Uniform Relocations and Real Property Acquisition Policies Act of 1970 (PL 91-646), as amended by Title IV of the Surface Transportation and Uniform Relocations Assistance Act of 1987 (PL 100-17).


q.  Comply with Section 221 of Public Law 91‑611, Flood Control Act of 1970, approved December 31, 1970, which provides that the construction of any water resources project by the Corps of Engineers shall not be started until each non-Federal interest has entered into a written agreement to furnish its required cooperation for the project. 


r. Comply with all applicable Federal and state laws and regulations, including Section 601 of the Civil Rights Act of 1964 (PL 88 352), and Department of Defense Directive 5500.11 issued pursuant thereto, as well as Army regulation 600-7, entitled “nondiscrimination on the Basis of Handicap in Programs and Activities Assisted or Conduced by the Department of the Army,” and Section 402 of the Water Resources Development Act of 1986, as amended (33 U.S.C. 701b-12), requiring non-Federal preparation and implementation of flood plain management plans. 

s. The non-Federal sponsor may request the Government to accomplish betterments.  Such requests shall be in writing and shall describe the betterments requested to be accomplished.  If the Government elects to accomplish the requested betterments or any portion thereof, it shall so notify the non-Federal sponsor in writing that sets forth any applicable terms and conditions.  The non-Federal sponsor shall be solely responsible for all costs due to the requested betterments and shall pay all such costs.

VIEWS OF NON-FEDERAL SPONSOR 


The LADOTD is the local sponsor of this study. Lafayette Consolidated Government is anticipated to serve as the local sponsor for construction and operation and maintenance of the project. These agencies have expressed their support for the project. A letter has also been received from the Lafayette Consolidated Government expressing their intent to provide the non-Federal share of the project costs.  A copy of this letter is included in appendix E.

SUMMARY OF COORDINATION


The CEMVN had the responsibility of conducting and coordinating the study, consolidating information from other agencies and interested parties, formulating the alternative plans and associated recommendations, and preparing the report.  During the course of this study, coordination was initiated and maintained with the following agencies:

U.S. Department of the Interior, Fish and Wildlife     Service


U.S. Environmental Protection Agency, Region VI

U.S. Department of Commerce, National Oceanic and Atmospheric Administration Fisheries

U.S. Natural Resources Conservation Service, State Conservationist 


Advisory Council on Historic Preservation


Governor’s Executive Assistant for Coastal Activities


Lafayette Consolidated Government


Louisiana Department of Transportation and Development


Louisiana Department of Wildlife and Fisheries

Louisiana Department of Natural Resources, Coastal Management Division

Louisiana Department of Natural Resources, Coastal Restoration Division


Louisiana Department of Environmental Quality


Louisiana State Historic Preservation Officer



Public information meetings were held throughout the course of the study to discuss preliminary findings of the feasibility study, including alternatives being considered.

ASSESSMENT OF FINANCIAL CAPABILITY OF NON-FEDERAL SPONSOR



Several meetings were held between the CEMVN, LADOTD, and the Lafayette Consolidated Government.  The purpose of these meetings was to discuss alternative plans, the recommended plan, estimated project costs, and cost sharing responsibilities.  The Lafayette Consolidated Government would serve as the non-Federal sponsor for the project and would acquire the lands, easements, rights-of-way, relocations, and disposal areas (LERRDs) necessary for construction.  A breakdown of the Federal and non-Federal fully funded expenditures by fiscal year is provided in table 13. A financial analysis has been prepared and is included in appendix D.

	Table 13 

 Fully-Funded Cost Estimate

	
	
	
	

	Fiscal
	Federal
	Non-Federal
	

	Year
	Share
	Share
	Total

	2005
	$ 1,084,902
	    $      -      
	 $ 1,084,902 

	2006
	2,469,886
	1,980,732
	   4,450,618 

	2007
	80,669
	38,354
	      119,024 

	2008
	351,259
	156,484
	     507,744 

	2009
	70,851
	19,952
	      90,803 

	2010
	72,268
	20,351
	      92,619 

	Total
	$ 4,129,836
	$  2,215,873
	 $ 6,345,709 



The Lafayette Consolidated Government has been an active participant throughout the study.  Its representatives are familiar with the terms of cooperation and have provided the CEMVN with a letter of intent indicating that the agency understands the responsibilities incumbent on the local sponsor.  The Lafayette Consolidated Government intends to enter into a binding project cooperation agreement (PCA) with the CEMVN at the appropriate time. 

CONCLUSION AND RECOMMENDATIONS

CONCLUSION 


Alternative 1C_AB is the NED plan and recommended plan. It would provide flood damage reduction to Lafayette Parish in south Louisiana as described in this report. The selection of Alternative 1C_AB as the recommended plan was based on a thorough analysis and evaluation of all practicable alternatives, in view of applicable economic, engineering, and environmental criteria.

RECOMMENDATIONS

As the District Engineer, I have considered the environmental, social, and economic effects, the engineering feasibility, and the comments received from other resource agencies, the non-Federal sponsor and the public, and have determined that the recommended plan presented in this report is in the overall public interest and is a justified expenditure of Federal funds.


The total first cost of the recommended plan is estimated to be $6,095,870. The project has a benefit-to-cost ratio of 3.58 based on October 2002 price levels at 5-7/8 percent interest rate with a project life of 50 years. 


The fully funded total project costs are currently estimated to be $6,345,709.  The fully funded costs would be apportioned $4,129,836 Federal (65 percent) and $2,215,873 non-Federal (35 percent).

Lafayette Consolidated Government has expressed its intention to serve as the local sponsor for construction and to operate, maintain, repair, replace, and rehabilitate, as necessary, all features of the project, at no cost to the Federal Government. The local sponsor would also acquire the lands, easements, rights-of-way, relocations, and disposal areas (LERRDs) necessary for construction. The LERRDs cost is estimated to be $321,365. 


The plan is recommended to be implemented under the authority of Section 205 of the Flood Control Act of 1948, as amended. The construction cost and cost sharing requirements for the recommended plan are within the criteria of the Continuing Authority Program (CAP), Section 205, Flood Control Projects. Under that authority, the Federal cost share may not exceed $7,000,000 for each project with Federal and non-Federal share of project costs being 65 percent and 35 percent, respectively. The CAP would allow CEMVN to advance the project into the construction phase more quickly than a general investigations project since specific congressional authorization and funding appropriation would not be needed. The feasibility report is forwarded to the Mississippi Valley Division for review and approval, and for implementation as a Section 205 project.  


I further recommend that funding be allocated for the preparation of appropriate documents to proceed to construction under the CAP program.

The Federal government will be responsible for planning, engineering, designing, and constructing the project in accordance with the provisions of PL 99‑662 (WRDA of 1986). The Government, subject to the availability of funds, and using those funds provided by the non-Federal sponsor, shall expeditiously construct the project, applying those procedures usually applied to Federal projects, pursuant to Federal laws, regulations, and policies.


In accordance with Federal policy, non-Federal interests must, at the appropriate time, assure the Secretary of the Army that they will, without cost to the United States:


a.  Furnish all lands, easements, and rights-of-way, including suitable borrow and dredged or excavated material disposal areas necessary for construction (including mitigation), operation, maintenance, repair, replacement, and rehabilitation of the project.


b.  Accomplish or arrange for the accomplishment of all utility and facility alterations and relocations determined by the Secretary of the Army to be necessary for the construction, operation, maintenance, repair, replacement, and rehabilitation of the project.


c.  Hold and save the United States free from all damages arising from the construction, operation, maintenance, repair, replacement, and rehabilitation of the project, except for damages due to the fault or negligence of the United States or its contractors.


d.  Provide for adjudication of all water right's claims resulting from construction, operation, maintenance, repair, replacement, and rehabilitation of the project, and hold and save the United states free from damages due to such claims.


e.  Contribute a minimum of 35 percent of the total cost of project construction in accordance with the Federal regulations.


f.  Provide minimum cash contribution equal to 5 percent of total project costs.


g.  Operate, maintain, repair, replace, and rehabilitate, as necessary, all features of the project, at no cost to the Government, in accordance with regulations prescribed by the Secretary of the Army, including levees, floodwalls, floodgates and approach channels, drainage structures, drainage ditches or canals, and all mitigation features.


h.  Publicize floodplain information in the areas concerned and provide this information to zoning and other regulatory agencies for their guidance and leadership in preventing unwise development in the floodplain and in adopting such regulations as may be necessary to prevent unwise future development and to ensure compatibility between future development and protection levels provided by the project.


i.  Within one year after the date of signing a project cooperation agreement (PCA), prepare a floodplain management plan designed to reduce the impact of future flood events in the project area.  This plan shall be prepared in accordance with guidelines developed by the Government.  The plan must be implemented no later than one year after completion of construction of the project.


j.  Prescribe and enforce regulations to prevent obstruction of or encroachment on the project that would reduce the level of protection it affords or that would hinder operation and maintenance of the project.


k.  Assure that construction, operation, maintenance, repair, replacement, and rehabilitation of any non-Federally constructed flood features do not diminish the flood protection provided by or jeopardize the structural integrity of the project.


l.  Assure compliance with applicable Federal floodplain management and flood insurance programs.


m.  Inform affected interests, at least annually, regarding the limitations of the protection afforded by the project.


n.  Perform, at the time of initiation of construction and thereafter, any environmental investigations as determined necessary to identify the existence and extent of any hazardous substances regulated under the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA), 42 USC 9601-9675 on lands necessary for project construction, operation, maintenance, repair, replacement, and rehabilitation.


o.  Assume complete financial responsibility for the cleanup of any hazardous materials located on project lands and regulated under CERCLA and be responsible for operating, maintaining, repairing, replacing, and rehabilitating the project in a manner that will not cause liability to arise under CERCLA.


p.  Comply with the applicable provisions of the Uniform Relocations and Real Property Acquisition Policies Act of 1970 (PL 91-646), as amended by Title IV of the Surface Transportation and Uniform Relocations Assistance Act of 1987 (PL 100-17).


q.  Comply with Section 221 of Public Law 91‑611, Flood Control Act of 1970, approved December 31, 1970, which provides that the construction of any water resources project by the Corps of Engineers shall not be started until each non-Federal interest has entered into a written agreement to furnish its required cooperation for the project. 


r. Comply with all applicable Federal and state laws and regulations, including Section 601 of the Civil Rights Act of 1964 (PL 88 352), and Department of Defense Directive 5500.11 issued pursuant thereto, as well as Army regulation 600-7, entitled “nondiscrimination on the Basis of Handicap in Programs and Activities Assisted or Conduced by the Department of the Army,” and Section 402 of the Water Resources Development Act of 1986, as amended (33 U.S.C. 701b-12), requiring non-Federal preparation and implementation of flood plain management plans. 

s. The non-Federal sponsor may request the Government to accomplish betterments.  Such requests shall be in writing and shall describe the betterments requested to be accomplished. If the Government elects to accomplish the requested betterments or any portion thereof, it shall so notify the non-Federal sponsor in writing that sets forth any applicable terms and conditions.  The non-Federal sponsor shall be solely responsible for all costs due to the requested betterments and shall pay all such costs.

The recommendations contained herein reflect the information available at this time and current departmental policies governing formulation of individual projects. They do not reflect program and budgeting priorities inherent in the formulation of a national civil works construction program. 






Peter J. Rowan






Colonel, Corps of Engineers






District Engineer
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