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INTRODUCTION

The U.S. Army Corps of Engineers (USACE) and the Louisiana Department of Natural Resources (LADNR) has identified the Lake End Linear Parkway as meeting the criteria for recreation and accessibility improvements in the Atchafalaya Basin as authorized in the Atchafalaya Basin Floodway System, Louisiana 1982 Feasibility Study / Environmental Impact Statement.  This EDR investigation is intended to evaluate the feasibility of the proposed features according to recreation planning, environmental quality, engineering, and economic standards established by the U.S. Army Corps of Engineers, and further modify and develop the plan through detail design documentation and bidding specifications.  The investigation discussed below and illustrated in the attached plates was developed by the USACE-NOD in conjunction with and approved by Mr. Bart L. Mancuso, Director of Recreation & Culture, City of Morgan City, 985.380.4600.  

The proposed park improvements shall be located on approximately 55 acres of newly created strip of land between Highway 70 and a rock protection dike that was constructed 400 feet south and east of Highway 70 in Lake Palourde.  Dredged material, consisting mostly of sand, was pumped into the site from the GIWW Alternate Route during a routine maintenance dredging cycle.  Further discussion of the site history, soil description, soil elevations, dredge lifts, rock dike construction, elevations, etc., is included in the geotech discussion below.  

GENERAL CIVIL

The Civil Engineering design aspects of the project have been divided into six major areas: The Joe Russo Boat Launch, Potable Water Service, Stormwater Drainage System, Jetties, Road, Parking, Pedestrian Walkway Infrastructure, and the Fishing Pier.  Prior to field construction of these features, the site will require approximately 16,000 cubic yards of granular fill placed adjacent to the existing rock protection dike.  The fill is intended to level the site with the dike crown, while maintaining a gradual slope toward Lake Palourde.  Grading and contouring the site for positive drainage shall be discussed further in the Stormwater Drainage System paragraph below.  Upon completion of the project, non-improved areas will require seeding that will establish vegetation and prevent wind/water erosion of graded for drainage contours.  An 8’ perimeter fence will be used to limit access to the RV and beach areas.     

JOE RUSSO BOAT LAUNCH

The current layout and design of the Russo Boat Launch was performed by Mr. Daniel W. McElmurray of Perez, 504.584.5100 in conjunction with USACE-NOD and approved by Mr. Merlin Price, St. Mary Parish Councilmen, 985.385.3475 and Mr. George Mikhael, St Mary Parish Government, 985.385.2520 x.510.   

The existing Joe Russo boat launch will require upgrading based on the design alternative that was evaluated and accepted by the local interests during the EDR investigation.  

The new Joe Russo Boat Launch area will include a 1,600 SF open air tournament picnic pavilion and a 2,400 SF care takers residence.  The care takers residence will include an elevated walkway that leads to a parking space adjacent to the floodgate.  The parking space adjacent to the floodgate and elevated walkway have been included to provide access to the caretakers residence despite flooding of the area.  A floor plan and isometric view of these two structures or the elevated walkway was not included in the architectural drawings.  Engineering Division is performing further investigations into construction of these structures on the basin side of the levee with regard to flooding and soil stability.  Therefore preliminary designs for these structures could not be developed before completion of the EDR input.  Detailed floor plans and elevation drawings shall be developed for these and the remaining structures of the park during P&S.  However, costs of each of these structures were developed per square foot based on the description and type of use, and included in construction costs.

The Russo Launch will consist of four launch lanes separated by 4’ floating docks.  A 1,200’ rock protection jetty, equipped with a gravel walking path and five shade pavilions, will be constructed to form the access channel parallel to the existing bank line.  Some areas of the existing bank line will require excavation, however a greater area of the bank line will require fill up to the sheetpile bulkhead or rip rap slope protection.  Based on a cursory analysis of the cut/fill balance, the fill requirement should be minimal and is included in contingencies.  The sheetpile bulkhead will be located on either side of the launch area to provide the maximum number of launch lanes and maneuverability after launch.  A canoe ramp and floating dock will be located adjacent to the tournament pavilion (see plate C-3).  A gravel/shell parking lot will provide parking for approximately 55 cars and trailers.  A multi-purpose walking path, which extends the full length of the park on the basin side of the levee, completes the major features of the new Russo Launch area.             

POTABLE WATER SERVICE

The potable water service was developed for the new park with the assistance of Vincent Matherne, 985.380.4632, of the City of Morgan City.  Mr. Matherne informed USACE-NOD that an existing 10” water mainline is located adjacent to the south side of Highway 70 (Palourde side) and extends the length of the park.  The potable water system was laid out assuming that the existing main line can be tied into adjacent to Highway 70 at the points specified on plate C‑6.  

The water supply system will consist of PVC bell and gasket pipe controlled by gate valves and metered based on the requirements specified by Morgan City (see plate C-6).  Fire protection in the form of fire hydrants has been provided in the RV parking area, cabin area, and the fishing pier area.  Based on the research conducted by USACE-NOD, the governing fire code for the Lake End Linear Parkway area is the Louisiana State Fire Code.  Fire protection in the beach area is not required based on this code.

STORMWATER DRAINAGE SYSTEM

Seven inactive culverts, located beneath Highway 70 that drain the roadway ditch north (levee side) of Highway 70, shall be rehabilitated and the new drainage features will tie into the existing culverts.  The entire site shall be graded and leveled for positive drainage.  The existing rock protection dike will require 10 penetrations at the location of each drop inlet (see plate C-5).  During the P&S stage of the project, USACE-NOD recommends creation of a surface model, which includes the drainage features, be developed so that contouring of the site can be established.  Additional fill may be required to ensure positive drainage.      

JETTIES

In addition to the rock jetty identified in the Joe Russo Launch discussion, rock jetties shall be constructed on the Palourde side in the area surrounding the beach, in front of the new boat launch, and around the new marina.  The cross section of each jetty shall consist of two rock dikes constructed parallel to one another approximately 65 feet apart.  Each dike will have a crown width of 5 feet with a 1:2 slope to the lake bed.  The area between the dikes shall be filled with a granular material approximately 18” above each dike crown.  The finished elevation of each jetty will be approximately 7’ - 7.5’ NAVD.  The rock dikes will require a 40’ berm at a 1:10 slope for stability.  Each jetty will be equipped with an asphalt paved pedestrian walkway that leads to a pavilion.      

ROAD, PARKING, PEDESTRIAN WALKWAY INFRASTUCTURE

The completed park will be equipped with asphalt paved roadways, parking areas, and pedestrian walkway infrastructure.  The site shall be fenced to control access to the RV and beach areas.  The roadway cross section will be approximately 25 feet wide consisting of geotextile separator fabric, 6” of crushed lime stone, 1.5” of binder course, and 1.5” of wearing course.  The walkway cross section will be similar to the roadway, approximately 10’ wide.  All of the planned parking areas as well as the roads and walkways are included in the construction cost estimate.  

FISHING PIER

The fishing pier, to be located at the north end of the park in Lake Palourde, shall consist of wooden piles spaced at 15’ O/C  and 60 feet long connected by 2’ x 2’-4” precast concrete stringers/pile caps.  The piles shall be cross braced using 6x6x3/8 galvanized steel angle irons.  The decking shall consist of wooden planking throughout.  Wooden handrails will complete the structure.  The pier shall branch into two sections, one leading north and one leading south.  Each branch will lead to a landing, one of which shall be equipped with a timber shade pavilion.     

GEOTECHNICAL

A total of 14 soil borings were taken along the proposed project area between November 2002 and January 2003.

Twelve (12) undisturbed and two (2) general soil borings were drilled for this project between November 2002 and January 2003.  The soil borings were taken by the Corps of Engineers, New Orleans District.  The borings taken on land include LP-1U, LP-12U, and LP-14U; LP-2U, LP-4G, LP-5G, and LP-10U; and LP-6U and LP-8U, which were taken to a depth of 80 ft, 60 ft, and 100 ft below the existing ground surface, respectively.  The borings taken in the water include LP-3U, LP-11U, and LP-13U; and LP-7U and LP-9U, which were taken to a depth of 60 ft and 80 ft below the existing ground surface, respectively.  The borings were tested through an A/E contract with Eustis Engineering.  

Much of the area is overlain by 6 to 11 feet of fill except the borings taken in the water.  The fill is primarily sand and silty sand placed along the shore of Lake Palourde.  Boring LP-14U is on the Atchafalaya Basin side of the levee and the fill in that location consists of fat clay.  The rest of the area is overlain by backswamp deposits interbedded with lacustrine deposits.  Backswamp deposits consist of very soft to stiff, fat clay with wood, rootlets, and organics interbedded with layers and lenses of very soft to medium, lean clay, silt, and occasionally silty sand.  Although none of the borings penetrate completely through the backswamp deposits, these deposits are estimated to be approximately 100 feet thick.  Lacustrine deposits consist of interbedded very soft, fat and lean clays and silt with occasional shells and shell fragments.  Lacustrine deposits vary in thickness and elevation.  Substratum sands underlie the backswamp deposits and the surface is estimated to average –100 feet in elevation.  Substratum sands consist of massive sand with occasional gravel and average 163 feet thick.  The surface of the Pleistocene deposits is estimated to be –250 to –275 feet in elevation, and these deposits extend to an unknown depth.  Pleistocene deposits typically consist of interbedded, highly oxidized, stiff to very stiff, fat and lean clays, silt, silty sand, and sand.

For the undisturbed soil borings taken in 2002 and 2003, visual classifications were made on all samples obtained from the soil borings.  Water content determinations were made on all cohesive soils samples. Consolidation (C) tests, Unconfined Compression (UCT) tests, and Unconsolidated-Undrained Triaxial (Q) shear tests were performed on samples from the twelve undisturbed borings that were representative of the soils encountered in the borings.  Liquid and plastic limits were determined for all samples on which shear tests were performed.    

Foundation Design

a. General.  

The Linear Park Project was divided into three soils reaches.  The three soils reaches were based on subsurface stratifications and subsurface soil shear strengths.  

b. Design Shear Strengths.  

Design shear strengths and subsurface stratifications for the three (3) soils reaches for the stations below are shown on the attached geotechnical plates.

	Soils Reach
	Stations

	1
	4639+00 to 4661+00



	2
	4615+00 to 4639+00



	3
	4603+00 to 4615+00


Soils reach 1 shear strength line is based on soil borings LP-1U, LP-2U, LP-3U, LP-4G, and LP-14U.  Soils reach 2 shear strength line is based on borings LP-5G, LP-6U, LP-7U, LP-8U, LP-9U, and LP-10U.  Soils reach 3 shear strength line is based on borings LP-11U, LP-12U, and LP-13U.

c. Rock Dike and Rock Jetty Stability.
The stability of the rock dikes and rock jetties was determined by the Wedge Method Analysis using the design (Q) shear strengths.  Stability analyses are shown on the stability plates.  The rock dikes and rock jetties were designed with stability berms for a minimum stability factor-of-safety of 1.2.  Typically, a factor-of-safety of 1.3 is used for stability; however, a reduced factor-of-safety of 1.2 was utilized.

The existing rock dikes and the proposed rock jettys have a 1V on ½ H slope; therefore, stability berms are needed to achieve a factor-of-safety of 1.2 for the rock dikes and rock jettys.   Assuming a low water elevation of 0.0 NGVD, soils reach 1 has stability berms of 1V on 11H and 1V on 15H for the rock dike and rock jetty, respectively.  Soils reach 2 has stability berms of 1V on 7.5H and 1V on 10.5H for the rock dike and rock jetty, respectively.  Soils reach 3 has stability berms of 1V on 10.5H and 1V on 14H for the rock dike and rock jetty, respectively.  
d. Pile Capacity.

Utilizing the design shear strengths of all three soils reaches, a pile capacity analysis was performed to determine the pile lengths and capacity needed for all structures to be placed in the project area.  Incorporated in the analysis is the addition of the sand fill and its down drag effects on the pile; therefore, the sand fill and the upper portion of the first compressible stratum were neglected.  

Supplied on geotech plates are the pile capacity curves for 14-inch and 16-inch concrete piles.   These curves do not incorporate a factor-of-safety; therefore, before utilizing these curves, a factor-of-safety needs to be applied.  If a pile test is performed, a factor-of-safety of 2.0 should be applied.  If a pile test is not performed, a factor-of-safety of 3.0 should be applied.  It may be economical to perform a pile test and use the same size piles for both the structures and the sheet pile bulkhead.

e. Sheet Pile Bulkhead Design.
The proposed Palourde side bulkheads in the two marinas will be placed in front of the existing rock dikes to allow tie-up for boats.  The design takes into account that a truck mounted hydraulic crane will operate just to the land side of the bulkhead wall placing boats in and out of the lake.  CWALSHT was performed for a factor-of-safety of 1.5 with an anchor located at elevation 3.5 NGVD and it was determined that a 55-foot sheet pile is needed for the bulkhead.  

The anchor device was then analyzed.  A deadman anchor was analyzed for a factor-of-safety of 1.0 using CWALSHT and it was determined that the anchor force was too large for this type of system.  A structural dolphin was also analyzed.  It was found that the piles should be spaced 10-feet apart.  In order for the anchorage system to be effective, it must be located outside the potential active failure zone developed behind the sheet pile wall.  Therefore, the structural dolphin system should be located approximately 55-feet behind the sheet pile wall.  The bulkhead and structural dolphin system layout can be found on the attached plates.

f. Settlement.   

Settlement estimates for the rock dike sections were based on consolidation test data from the twelve (12) undisturbed soil borings taken for the project and measurements of settlement that has taken place under the dredge fill.

Surveys were taken before and after the fill was pumped in behind the rock dike.  During that 2- year time frame, it was observed that approximately 6-inches of settlement had occurred.  The computed settlement included this information as well as the expectation of lateral displacement of the foundation.  Settlement analysis of Linear Park at Lake Palourde indicates that the area will undergo an additional one foot of settlement.  Future maintenance is recommended if the dike is to remain at its current grade.  

As requested by the Corps of Engineers’ General Engineering Branch, Geotechnical Engineering Branch investigated the stability of the rock dikes and rock jetties backfilled with sand dredge material as well as designing a sheet pile bulk head for the two marinas and long term settlement of the dikes and fill.

ELECTRICITY SERVICE
The electrical plan for the new park was laid out by USACE-NOD in conjunction with and approved by Mr. Robert B. Richey, Utilities Director, City of Morgan City, 985.380.4633.  The new park will require all new electrical infrastructure that will tie into the existing Morgan City service located near Fig Street in the existing Lake End Park.  Currently, SELECA high transmission lines are located adjacent to Highway 70 throughout the length of the park.  However, these lines will not be used to supply electricity to the new park.

Electrical features of the new park shall consist of roadway and pedestrian walkway lighting throughout, RV pedestals, transformers, panels, disconnects, and all of the ancillary equipment required to supply power to the site.  Each of the buildings/pavilions requires electrical service and the transformers have been located/sized based on the anticipated needs of each area.    

PAVILIONS

The pavilions/buildings shall consist of 6" concrete slab supported by 12" concrete square piles with grade beams of 20" in depth and 18" in width.  The superstructures shall consist of wood framing with broken face 8" CMU perimeter walls for enclosed structures.  Roofs shall consist of pre-engineered wood trusses with plywood decking and asphalt shingles.  Each of the buildings have been priced per square foot, however square footage cost does not include the cost of the foundations (i.e., piles, concrete slab, grade beams, etc).  Foundation piles and slab concrete have been quantified and are priced separately in the construction costs.

SANITARY SEWER SERVICE

The sewage system consists of a combination of force main and gravity systems combined to minimize construction and operating costs.  The force main will be primarily confined to the northern part of the new park, from Joe Russo Landing to the connection with the gravity system and from the south end of the new park to the tie in at the existing lift station located in the existing park. The south end of the new park will be a gravity system.  The gravity system will serve the 60 vehicle RV parking area with associated shower, restroom and laundry facilities. The gravity system will have an 8” main laid on a slope of 0.3% with cleanout manholes located every 400’.  Six inch service connections will be provided for the RV parking area.  There will be one main 6” service connection for every 4 RV parking areas.  
The force main system will service the three public restroom on the northern end of the park.  The Joe Russo Landing will have a separate force main that will tie-in to the gravity system. Each restroom and Joe Russo Landing will have identical duplex grinder pump stations. Four grinder pump stations will be required. The stations will consist of two grinder pumps, basin and electrical power panel with controls. The grinder pumps will have a nominal rating of 25 GPM @ 30’ head. Basins will be approximately 36” in diameter by 72” deep.  Electrical controls will alternately control the pumps start-stop cycles, reverse operation if jammed, and provide warning indicator of pump failure.  Line sizes will be 2 and 3 inches in the new park area. At the southern most end of the new park area, the gravity system will feed into a grinder pump station that will then pump the effluent to an existing lift station in the old section of the park via a 4” force main. This station will have 2 grinder pumps, basin, and all the necessary and required electrical controls for alternate pump operation, start-stop and pump reversal to clear jams. Each grinder will have a nominal capacity of 200 GPM @ 30’ head. The basin will be sized for a minimum of 2 minutes of pump operation from pump start to pump stop. 

RECREATIONAL FACILITIES, LANDSCAPING & AMENITIES

Recreational facilities associated with the new park will include a beach consisting of approximately 94,000 square feet of beach area with an 18” thick sand layer located between two rock jetties (see plate C-1).  The Palourde side will also have a new boat launch with associated mooring areas as well as a marina where RV patrons can park their boats during the day.  Floating docks, similar to those used for the Belle River Atchafalaya landing, shall be used in the Palourde side boat launch and marina areas.  Sheetpile bulkheads shall be placed in front of the existing rock dike to form the boat launch and marina areas inside of newly constructed jetties.  Picnic tables, grills, park benches, trash receptacles, and park signage shall be scattered around the park to complete the site amenities.  

Landscaping shall consist of strategically located trees and shrubs.  Trees shall consist of Live Oaks, Bald Cypress, and Wax Myrtles.  The entire site shall be seeded upon completion thereby establishing a good vegetative base to prevent wind/rain erosion.

COST ESTIMATE, 50-YR REPLACEMENT RESERVES & CONCLUSION

Please find attached the cost estimate of anticipated line items and associated quantities required to construct the park as illustrated in the EDR plates developed by NOD-ED.  Calculated quantities include an approximate 10% contingency.  Line Item costs are marked up and include all G&A, profit, bond, and burdening.  The final cost includes a 25% contingency that should encompass areas in which the EDR investigation lacked detail.  In conclusion, based on the NOD-ED EDR investigation, the Lake End Linear Parkway can be constructed as depicted on the EDR Plates for an approximate construction cost of $15 million.

Replacement reserves over the next 50 years are required for the beach area, roadways & walkways, pavilions, the gravel/shell parking areas and walking paths, and sanitary sewer grinder pumps.  The following table on the next page illustrates the anticipated replacement reserves that the new park will require over 50 years:

TABLE OF 50 YEAR

REPLACEMENT RESERVES FOR

LAKE END LINEAR PARKWAY

	Item
	Explanation of work required
	Life

(yrs) 
	Unit
	Quan.
	Unit Cost
	No. of Cycles in 50 Yrs.
	Total Cost (over 50 Yrs.)

	Beach Area
	Haul in additional sand to replace eroded material – Assume 1/3 of original Quan. Req’d once every 5 years.
	5
	CY
	8,000
	$5.50
	10
	$440,000 

	Roads & Paths
	Patch, Seal & Stripe
	8
	SF
	810,900
	$0.10
	7
	$567,630

	Pavilions
	Exterior Painting – Ave. Cost per each building
	7
	EA
	15
	$700
	8
	$84,000

	Gravel/shell parking/ paths
	Haul in additional material – Assume 1/3 of original Quan. Red’d once every 5 yrs
	5
	CY
	750
	$25
	10
	$187,500

	Sanitary Sewer 
	Replace 200 GPM Grinder Pumps
	25
	EA
	1
	$9000
	1
	$9,000

	Sanitary Sewer
	Replace 25 GPM Grinder Pumps
	25
	EA
	3
	$5,000
	1
	$15,000

	Routine Maintenance
	Landscaping, bathrooms, timber replacements, minor repairs and maintenance
	1
	LS
	1
	$50,000
	50
	$2.5 Mill



TOTAL OVER 50 YEARS: $3,803,130

EDR Plates

Civil

C-1
Overall site plan

C-2
Site Plan with Mosaic

C-3
Joe Russo Boat Launch Site Plan

C-4
Typical Details

C-5
Overall Storm water Sewer Plan

C-6
Water Supply Layout

Geotechnical

G-1
Pile Capacity Analysis - 12 Inch Concrete Pile

G-2
Pile Capacity Analysis - 14 Inch Concrete Pile

G-3
Reach 1 Sta. 4639+00 – 4661+00 Rock Dike Stability Analysis

G-4
Reach 1 Sta. 4639+00 – 4661+00 Rock Jetty Stability Analysis

G-5
Reach 2 Sta. 4615+00 – 4639+00 Rock Dike Stability Analysis

G-6
Reach 2 Sta. 4615+00 – 4639+00 Rock Jetty Stability Analysis

G-7
Reach 3 Sta. 4603+00 – 4615+00 Rock Dike Stability Analysis

G-8
Reach 3 Sta. 4603+00 – 4615+00 Rock Jetty Stability Analysis

Electrical

E-1
RV Area Electrical Layout



E-2
Commercial Area Electrical Layout

E-3
Beach Area Electrical Layout

E-4
Electrical Details

E-5
Electrical Trench Details

Mechanical

M-1
Sanitary Sewer Layout

Architectural

A-1
Overlook Pavilion at End of Pier
(700 SF)

A-2
Large Open Air Gathering Pavilion with Public Restroom and Maintenance Room 
in Rear (4,000 SF)

A-3
Two-Story Overlook Pavilion New Boat Reviewing Judges Stand (1,200 SF)

A-4
Typical Restroom Building (500 SF)

A-5
Typical Overlook Pavilion at End of Jetty (500 SF)

A-6
RV Laundry/Bath House Building (1,500 SF)

A-7
RV Screened in Gathering Pavilion (2,500 SF)

A-8
Public Restroom/Shower Building (750 SF)

A-9
Small Picnic Shelter (500 SF)

