OPERATION AND MAINTENANCE MANUAL

FOR

COURTABLEAU

DRAINAGE STRUCTURE, CHANNEL AND LEVEES

LOUISIANA

[image: image1.png]



Prepared In The Office Of The District Engineer

U.S. Army Engineer District, New Orleans

Corps Of Engineers

New Orleans, LA

April 1956

OPERATION AND MAINTENANCE MANUAL

FOR

COURTABLEAU DRAINAGE STRUCTURE,

CHANNELS AND LEVEES

LOUISIANA

TABLE OF CONTENTS

1SECTION I – INTRODUCTION


11.
Project Authorization


12.
Location


13.
Description


14.
Construction History


2SECTION II – OPERATIONS AND MAINTENANCE DRAINAGE STRUCTURE


25.
Operation Regulation and Instructions


56.
Operation of Power Units


57.
Operations Precautions


58.
General Maintenance


69.
Maintenance of Mechanical Features


7SECTION III – CHANNELS AND LEVEES


710.
Maintenance


7SECTION IV - EXHIBITS


711.
List of Exhibits




Exhibit No. 1 – Form for Log of Operation

Exhibit No. 2 – Past Data Relating to Frequency of Operation for Flood Occurrences

Exhibit No. 3 – Past Data Relating to Frequency of Operation for Water Supply

Exhibit No. 4 – General Location Map

Exhibit No. 5 – Project Plant, Profile and Sections

Exhibit No. 6 – Rating Curves – Range 25 (Point “E”)

Exhibit No. 7 – Structure Plant and Profile

Exhibit No. 8 – Structure Culvert Monolith 10 and Operating Tower, Plan, Elevation, and Sections

Exhibit No. 9 – Structure Drainage Details

Exhibit No. 10 – Structure Service Gate and Guides

Exhibit No. 11 – Structure Gate Operating Machinery and Miscellaneous Details

Exhibit No. 12 – Structure Miscellaneous Details

Exhibit No. 13 – Gate Lift Mechanism Parts
OPERATION AND MAINTENANCE MANUAL

FOR

COURTABLEAU DRAINAGE STRUCTURE,

CHANNELS AND LEVEES

SECTION I – INTRODUCTION

1. Project Authorization

The project was authorized by Flood Control Act, Public Law 391, 70th Congress (S-3740), approved 15 May 1928, and Flood Control Act, Public Law 678, 74th Congress (S-3531), approved 15 June 1936, modifying the Flood Control Act of 15 May 1928.

2. Location

The project is located in south central Louisiana, at the West Atchafalaya Basin Protection Levee, about 1.5 miles southeast of Courtableau, LA.

3. Description

The project consist of the following:  5 barrel, each 10 feet wide by 15 feet high, reinforced concrete box-type culvert approximately 234 feet in length with five mechanically-operated vertical lift gates, at the outlet channel approximately 1800 feet long having a bottom width of 100 feet at elevation 2.0 msl with side slopes of 1 on 2; an outlet channel approximately 23,500 feet in length having a bottom width of 120 feet at elevation of 12.0 feet msl at the structure sloping to –4.0 feet at the lower end, with side slopes of 1 on 3; a levee approximately 1300 feet in length along the south or right descending bank of the inlet channel having a minimum crown width of 20 feet at net grade of 25.0 feet msl with a 12 foot graveled road thereon; and guide levee on the east or left descending bank of the outlet channel constructed of spoil material from the channel to a height that will provide confinement of drainage flows through the structure.

4. Construction History

The drainage structure, inlet channel and levee were constructed by the F&C Engineering Company of Houston, TX.  Work started 2 May 1955 and was completed 2 May 1956.  The outlet channel with spoil guide levee was constructed by Grimmett, Janes and Traylor, Inc. of Port Barre. LA.  Work started 1 December 1951 and completed 20 January 1956.

SECTION II – OPERATIONS AND MAINTENANCE DRAINAGE STRUCTURE

5. Operation Regulation and Instructions

a. The general bases for regulation of the Courtableau structure are outlined in paragraphs 44-46 of the General Design Memorandum, which paragraphs are quoted below:

“44. Regulation – The structure is designed to divert excess flood flows from the Bayou Courtableau Basin through the West Atchafalaya Basin Protection Levee to alleviate flood damage landside of the levee from the vicinity of Bayou Courtableau to Charenton, LA.  The existing Bayou Courtableau Weirs in the right bank of Bayou Courtableau have a crest elevation of 18.0 feet msl and are designed to retain medium stage (18.0 feet or below) and low water flow in Bayou Courtableau for diversion into Bayou Teche for water supply.

45.  During flood periods on the landside, the gates will be operated to regulate stages so as not to exceed 18.5 feet to the extent practicable.  During periods of moderate flow and at low water, gates will be closed for all stages 18.5 feet msl.  Gates will be closed when necessary to protect the landside area from floodwaters in the Atchafalaya Basin.  The discharge for the design flood (flood of August 1911) is 7,600 cfs with an average floodway backwater stage of 17.0 feet msl and a headwater and backwater stage at the structure of 20.9 and 18.6 feet msl respectively.  A maximum discharge of 12,000 cfs would be diverted for a recurrence of the maximum flood of record (May 1953).  Maximum outflows will have immaterial effect on conditions in the Atchafalaya Basin.

46.  With favorable backwater stages in the West Floodway during the rice irrigation season (April through August) the structure will be operated to permit reverse flow from the West Floodwater into Bayou Courtableau for water supply.  No diversion will be permitted above 18.0 feet on the landside.  The maximum reverse flow practicable is estimated at approximately 1000 cfs.”  During January and February the gates will be closed for all stages below 17.0 ft. msl. 

b. Review of the stage records at Range 25 for the period 1911 – 1955 indicates that floods requiring operation of the Courtableau Structure may be expected on an average of five times per year.  Flood occurrences are possible in any month and are very probable in the months from January through May.  Tabulation of past data relating to frequency of operation is shown in Exhibit No. 2.  It is to be noted from the tabulation that individual floods (18.5 feet or higher) vary in duration from a few days to a maximum of 5 months (1945 flood).  In each flood the gates will be opened gradually as the stage rises, and closed in a similar fashion as the flood recedes, re-occurring close operation control for several days on the rise and fall of the flood.

c. In operating the structure as a water supply feature, it is desirable that a dual schedule of operation be followed.  During the period March through September the gates will be adjusted to provide flow to the landside whenever possible; provided that the landside stage is not above 18 feet msl.  For the remaining months, water will be diverted to the landside as above, provide the landside stage is not above 17 feet msl.  Data since the extension of the Butte La Rose Levee, indicate that conditions rendering possible, and making desirable, operation of the Courtableau Structure will occur on the average, about three times in each two year period.  Wide variations in the durations of operation are indicated, ranging from a day or two, to several months.  Tabulation of past data relating to frequency of operation for water supply is shown in Exhibit No. 3.

d. When the structure is to be operated for water supply, opening of the gates should commence as soon as head is available.  If the opening is delayed, development of substantial reverse head (i.e., floodway side stage higher than landside stage) may occur.  Should the gates be opened against appreciable reverse head, the initial opening and subsequent adjustments must be limited to avoid producing condition hazardous to the structure.  The following table lists the maximum permissible gate openings for various combinations of floodway side and landside stages.  The tabulated values are conservative, and adherence to them should permit the gates to be opened against reverse heads without hazard to the structure.  However, the operator should, when opening the gates against reverse head, be attentive to the possible development of conditions hazardous to the structure.

NOTE:  Openings are in feet.  All gates may be opened to the amount indicated.  If head is under 0.2 feet gates may be opened fully.

e. Reports – a weekly log of operations (Exhibit 1) will be forwarded to the Chief, Operations Division, with a copy to the Chief Engineering Division.  Special reports of stages and flow conditions at the structure will be made as directed.
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6. Operation of Power Units

Normal Operation.  Operation of the structure under normal commercial power conditions are as follows:

On the breaker panel located to the left of the control panel, there are five individual breakers (one for each gate motor)  which must be switched “on”.  Once these breakers are turned on, then on the control panel, each individual gate motor switch must be moved to the “on” positions.  Once the switches are on, and then a raise/lower switch located under each motor switch is operated to either “lower” or “raise” positions to operate the gates.  All gate operations can be done by one person with the exception of when the gates are to be completely closed, then a requirement of at least two persons are to be present.

Emergency Operation.  Operation of the structure during emergency situations (ie. Power outages) are as follows:

A diesel generator located in the control house provides emergency power to the gate motors.  The first step in emergency operations is to switch the main power breaker from the commercial power feed to the “off” position.  Once this is done, then the generator can be started.  Starting procedure for the generator is turn the standby switch for the generator to Run and it will start automatically.  A breaker located above the generator is then turned on and the transfer switch in the main breaker panel is switched over to Auxiliary power.  From this point, gate motors can be operated just like they are during normal operation.

7. Operations Precautions

The following precautions shall be observed whenever the gates are operated:

a. The operator shall be in constant attendance whenever any of the electric motors are operating and be prepared to stop the engine if the gate should become jammed.

8. General Maintenance

The structure and appurtenances shall be inspected periodically, at least every 90 days.  Adequate measures shall be taken to insure that:

a. Trash, draft, or debris are not allowed to accumulate in or near the structure.

b. The barrels, headwalls, and riprap are in good condition and erosion is not occurring adjacent to the structure which might endanger its water-tightness.

9. Maintenance of Mechanical Features

a. The gates shall be trial operated at least every 90 days.  The trial operation shall consist of moving each gate at least one foot and returning it to its original position approximately five hours are required to move each gate through its full 15 foot travel.  All gates may be operated simultaneously.  Each electric motor shall be operated for a 15-minute period, once a week.  All bearings and machined surfaces shall be lubricated at the time of inspection and whenever the gates are operated.  The gates are fabricated of structural steel.  The gate lift mechanisms are Armco

· Type CPE 34, tandem lifts (Exhibit 13) with Philadelphia Horizontal MotoReducers, size 2224 type HS, AGMA class 2 rating 2 HP at 1750 rpm output speed 230 rpm, complete with bolted on Louis Allis motor 2 HP, totally enclosed fan cooled, 55 degrees C. rise, continuous duty ball bearing, capacitor start induction run motor, single phase, 60 cycle, 230 volts, including space heaters 100 watt, 110 volts, located inside of motor.  Boston Gear Works Speed Reducers, Model No. LW13, gear ratios –5 @ 50:1 and 5 @100:1.  Reducers rated 154 pounds torque.  The gate lifts are equipped for pressure lubrication and a high quality grease, such as Shell Oil Company’s Alvania No. 5211, should be used.  This grease may also be used to lubricate the threaded stems.  The power units must be maintained in first class condition to insure quick starting and reliable operation.  The equipment shall be inspected to determine that all parts are in good condition.  The gear reducer should be drained once a year and refilled with SAE 90 multipurpose-type gear lubricant.  The proper oil level should be maintained at all times.  The drive shaft should be inspected and replaced if it appears worn or out of alignment.

b. The small flap gates in the manholes and wall drain outlets should be inspected every 90 days to determine that they are operating freely.

c. The gates and operating mechanisms, except machine finished surfaces, as well as all exposed structural steel should be painted and kept free from dust.

SECTION III – CHANNELS AND LEVEES

10. Maintenance

Condition surveys of the channels and levees shall be made at least semi-annually to insure proper functioning of the project.  Deficiencies disclosed by the surveys shall be corrected with proper maintenance measures.

SECTION IV - EXHIBITS

11. List of Exhibits

No. 1 – Form for Log of Operation

No. 2 – Past Data Relating to Frequency of Operation for Flood Occurrences

No. 3 – Past Data Relating to Frequency of Operation for Water Supply

No. 4 – General Location Map

No. 5 – Project Plant, Profile and Sections

No. 6 – Rating Curves – Range 25 (Point “E”)

No. 7 – Structure Plant and Profile

No. 8 – Structure Culvert Monolith 10 and Operating Tower, Plan, Elevation, and Sections

No. 9 – Structure Drainage Details

No. 10 – Structure Service Gate and Guides

No. 11 – Structure Gate Operating Machinery and Miscellaneous Details

No. 12 – Structure Miscellaneous Details

No. 13 – Gate Lift Mechanism Parts
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