SEWER LIFT STATION

TELEMETRY SYSTEM PROJECT

FOR

ST. JOHN THE BAPTIST PARISH

I.
SCOPE:

St. John the Baptist Parish proposes to complete the installation of a wireless communication system from the designated sewer lift stations to a central computer system. The central computer system will monitor the lift stations operations and display station data on screens which will archive system operating parameter and alarms. In addition, the system will have Ethernet access so that the system can be monitored from a remote location. 

The installation proposes to utilize twelve (12) main stations with antennas from 40 to 100 feet in height to signal to the computer station the required data and which will also receive data reporting from thirty-eight (38) additional satellite stations (see attached drawings). The twelve main stations are as follows:



1.
Brooks Products along McReine Road,south of KCS Railroad;



2.
Roussells along east side of Cardinal Drive, North of Airline Hwy. 



3.
Woodland Dr. #5 along north side of Woodland Dr., east of 




Cambridge Drive intersection. 



4.
Cambridge Dr. #1 at the entrance off Airline Hwy. to Cambridge 



Dr. on the west side of the Boulevard. 



5.
Lovers Lane along south side of Oxboro Dr. from Riverland Drive.



6.
Parish Building at west side Parish Building Complex off Percy 



Hebert Drive. 



7.
Dupont at Intersection of Dupont Construction Road and ICG 



Railroad.



8.
Za Montz along East side of "Za" Road north of Airline Hwy. 



9.
Central Avenue at intersection of Central Ave. and ICG Railroad in 


Reserve.



10.
Ned Duhe along North side of Museum Dr., east of Church Street 



in Garyville.



11.
Jack Court along La. Hwy 18, West Bank of River at Jack Court 



Intersection.



12.
Central Ave. West Bank along east side of Central Ave. midway 



down on West Bank of River. 

This work will require qualified personnel with expertise in completing this type of installation. Such qualifications are herein designated in these specifications along with the required facilities, instrumentation and materials for implementation of this project. 

All work shall be in accordance with these specifications, any designated attached drawings and all included Contract documents. This project is being funded by the St. John the Baptist Utility Department Fund. 

II. 
PERMITS AND PRECAUTIONS:
A.  Permits:
The Owner will have the plans approved by the Parish and the Louisiana State Department of Health and Hospitals when such is required. The Contractor will be responsible for conforming with the requirements of these approvals.
B.  Underground Utilities and Obstructions:
It is the Contractor’s responsibility to locate any underground utilities or obstructions and not damage them.  He shall be responsible for any damage done.

C.  Flow Drains and Sewers Maintained:
Adequate provisions shall be made for flow of sewers, drains and water courses encountered during construction, and the structures which may have been disturbed shall be satisfactorily restored upon completion of the work.

D.  Property Protection and Traffic Controls:
Trees, fences, shrubbery, poles and all other property on adjoining private property shall be protected unless their removal is authorized; and any property damaged shall be restored by the Contractor.  Excavation for pipe laying operations shall be conducted in a manner to cause the least interruption to traffic.  Where traffic must cross open trenches, the Contractor shall provide suitable bridges.  All barricades and construction signs will be placed as shown on the plans and in accordance with the requirements set forth in the Louisiana Department of Highway Specifications as last revised.
III.
CONDUIT RUNS & INSTALLATION:
A.  General:
All conduit installation shall be installed to conform to the dimensions, angles and existing cabinetry for each lift station. All underground runs shall be in approved conduit for subsurface installation. All backfilling shall be mechanically compacted to within ninety percent (90%) of the maximum density of the surrounding undisturbed ground. 
B.  Weather Conditions:
No electrical or instrumentation installation shall be completed during unfavorable weather conditions or when rain water may be subject to the exposed equipment. No fill materials shall be placed, spread or rolled during unfavorable weather conditions.  When the work is interrupted by heavy rain, fill operations shall not be resumed until the moisture content and density of the fill are as previously specified.

IV.
PROGRAMMABLE LOGIC CONTROLLER (PLC) CONTROLS:

A.
General:

PLC Controls will be placed at each of the designated stations to operate and rotate the pumps, as well as, monitor pump failures and alarm data. Any equipment selected must be compatible with existing pump starters. This PLC will communicate in a modbus format to a wireless radio in the 2.4 GHz range and be compatible with the existing radio system in the Water Department. The existing system uses an Ethernet based modbus radio. All named equipment proposed is specified for the designed operation of each system and an approved equal is acceptable for use in place of the proposed equipment providing the approval was signed by the design Engineer. 
B.
PLC Control Boxes (2 Pumps & 4 Pump Stations):

There will be two standard PLC control boxes used for stations; one two (2) pump PLC box  and one four (4) pump PLC box. These boxes will have a standard configuration used on any two (2) or four (4) pump stations. 


1.
Two Pump Station:



a.
Controls up to two pumps. 


b.
Have hand-off-auto capability with pump rotation selection. 



c.
Rotate the pumps on each high level cycle.



d.
Monitor and report the following data:




1)
System level




2)
Pump failure




3)
Power failure




4)
Control failure




5)
Moisture failure


2.
Four Pump Station:



a.
Controls up to four pumps.



b.
Have hand-off-auto capability with pump rotation selection.



c.
Rotate the pumps on each high level cycle.



d.
Monitor and report the following data:




1)
System level




2)
Pump failure




3)
Power failure




4)
Control failure




5)
Moisture failure

C.
Monitoring PC:

All stations shall have standard equipment compatible with existing water system. The equipment shall have both surge and lightening protection. The Monitoring PC shall be IBM compatible with the following options:



1.
Minimum of an Intel Core Processor.



2.
250 GB hard drive



3.
4 USB ports



4.
20" flat screen monitor



5.
Wired Ethernet capability



6.
LaserJet printer



7.
Software with Modbus interface to display data, store data 



and communicate in a Modbus TCP/IP format. 

D.
Main Station PLC Control (12 EA):

The Main Station PLC control shall be a Modicon Momentum Series with analog and digital capability and have the following control options:


1.
Isolation equipment to protect the PLC from external I/O 



connections. 



2.
Ethernet communication connections.



3.
Wirless radios shall be Radiolinx Model RLX-FHE.



4.
2.4 GHz antenna.

E.
Satellite Station PLC Control (38 EA):

The Satellite Station PLC Control shall be a Modicon Momentum series with analog and digital capability, or Siemens logo with Modbus capability and have the following control options:



1.
Isolation equipment to protect the PLC from external I/O 



connections. 


2.
Ethernet communication connections. 



3.
Wireless radios shall be Radiolinx Model RLX-FHE.



4.
2.4 GHz antenna.

V.
INSTALLATION:

The work shall be performed by a qualified Contractor who has a minimum of at least ten (10) years experience in completing this type of installation. When requested, the prospective bidder may be required to show proof that he is experienced in this type of work by showing past jobs he has completed. The Contractor shall have an approved experienced technician install the required facilities. 

The equipment shall be installed in accordance with the manufacturer's recommendations. All equipment and cables shall be set in a neat and orderly planned format within the existing facilities. All equipment shall be tested prior to acceptance. All defective or inoperable equipment shall be replaced at the Contractor's and/or the Manufacturer's expense. 

VI.
TECHNICAL SUPPORT & SYSTEM TRAINING:

The Contractor shall provide technical support and on-site training by a licensed manufacturer's representative for the Utility Department personnel on all communication system facilities specified within including PLC's, Monitors, Control Panels, software, etc. Training sessions shall include all travel expenses to and from the project sites. Training sessions shall be scheduled and coordinated with the Utility Department personnel. The Contractor shall provide for a minimum of three training sessions or more if required. 
VII.
ELECTRICAL:

A.
Approval of Materials:

Before any materials or equipment are purchased, the Contractor shall submit to the Engineer for approval, a complete list of materials and equipment giving the manufacturer's catalog and type numbers and other information required for proper identification of each article that he proposed to install. 

B.
Conduit and Fittings:

All wiring shall be run in standard wall steel or aluminum conduit, unless otherwise noted on the Plans, conforming to the requirements of the National Electrical Code and bearing the inspection label of the Underwriters Laboratory. Rigid steel conduit shall be General Electric Company's metalized-galvanized conduit or approved equal. No aluminum conduit shall be used underground. 

All conduits shall be supported on galvanized "Unistrut" or approved equal, brackets, hangers, or pipe straps secured by means of "Unistrut" inserts where indicated on the Plans. Where not indicated, conduit may be supported and secured by means of toggle bolts on hollow mansonry, or expansion bolts in concrete brick, and by machine screws or clamps on metal surfaces, beams or columns. 

Underground conduit runs shall be PVC, Type A, as manufactured by Kraloy Plastic Pipe, Co., or approved equal, except under roadways, building slabs, foundations and other areas subject to traffic, where rigid steel conduit shall be used. Rigid steel conduit shall extend a minimum of 5' beyond the edge of roadways and slabs. Proper adapters shall be used for joining PVC and steel conduit. 

Where excavation has been made to a greater depth than required, backfill shall be tamped solid and level to the required depth. All forms shall be removed after the concrete has set, and all trenches shall be back filled and tamped. 

O.Z. Type WSK sleeves, or approved equal, shall be used where conduit passes through outside walls. 

Nails should not be used as means of fastening boxes or conduits. Conduit shall be installed in such a manner as to insure against trouble from the collection of trapped condensation, and all conduit shall be arranged as to be devoid of traps wherever possible. The Contractor shall exercise the necessary precautions to prevent the lodgement of dirt, plaster, or trash in conduit, fittings, and boxes during the course of installation. A run of conduit or tubing which has become clogged shall be entirely freed of these accumulations or shall be replaced. Conduits shall be securely fastened to all sheet metal outlets, junction boxes, pull boxes, fittings and equipment into which they enter forming a continuous grounded enclosure. Sufficient bonds shall be installed to insure that all sections of conduit systems are permanently connected to the station grounding system. 

Conduits shall be cut with a hacksaw; ends must be square, threads cut and cleaned before reaming. Conduits shall be jointed by approved conduit couplings, and shall have ends butted in all cases where coupling are used. The use of running threads will not be permitted. Where conduits cannot be joined by standard threaded couplings, approved conduit unions shall be used. 

All couplings and unions shall be mechanically strong and shall have low resistance electric contacts between the conduits connected. 

No wire shall be installed until the work which might cause damage to the wire or conduits has been completed. It shall be the responsibility of the Contractor to exercise the necessary precautions to prevent the accumulation of water, dirt and other foreign matter in the conduits during the excavation of the work. 

Short lengths of flexible "Sealtite" conduit shall be installed between motor terminal boxes and the end of rigid conduit, and in full compliance with the National Electrical Code. Suitable bonding connections using copper wire or strap in size not smaller than No. 6 shall be installed between the termination of rigid conduit and the equipment frame. 

Exposed runs of conduit shall be installed parallel to or perpendicular to walls, structural members or intersections of vertical planes and ceilings, with right angle turns consisting of cast-metal fittings and covers (sheet metal covers for condulets will not be permitted), or symmetrical bends. Bends and offsets shall be avoided where possible, but where necessary shall be made with an approved hickey or conduit bending machine. The use of pipe tee or vise for bending conduit or tubing will not be permitted. Conduit or tubing which has been crushed or deformed in any way shall not be installed. Expansion fittings or approved devices shall be used to provide for expansion and contraction where conduit or tubing crosses expansion joints. 

C.
Wire and Cable:

Wire and cable for 480 volt and below applications shall be insulated for 600 volts and suitable for installation in wet locations. The wire types shall be as follows:


(All conducting wire shall be copper)


1/10 and larger - Type RHW with neoprene jacket


#2 and smaller - Type THW with thermoplastic jacket

Single conductor wire shall be used throughout unless indicated otherwise. 

All lighting fixture wiring shall conform to code requirements for the size and type of fixtures and lamps involved. 

All conductors No. 8 and larger shall be stranded. 

Sizes and types of conductors given in the Drawings and Specifications are minimum acceptable unless specifically further qualified herein and are indicated in copper sizes. No conductor smaller than No. 12 shall be used, except for telephone service. 

D.
General Specifications on 0 to 15 KV Insulated Wire and Cable:

1.
General:

Materials, construction and test shall conform to applicable requirements of the IPCEA Standard S-19-81, and the ASTM Specifications. 

2.
Conductor:

The conductor shall be soft annealed copper wire or wires, covered with a continuous coating of lead (or approved lead alloy) as per ASTM B 189 or tin as per ASTM B 33.


a.
Conductors No. 10 and smaller shall be solid unless 



otherwise specified. All control cables shall have seven (7) 


or nineteen (19) strands per conductor. 


b.
Conductors No. 8 and larger shall be stranded in accordance 

with ASTM B8. Class B stranding shall be used in power 


cables rated 0-2000 volts. Class C stranding shall be used in 

power cables rated above 2000 volts. All stranded 



conductors for service above 2000 volts shall be 



continuously covered with semi-conducting tape. 

3.
Insulation:

The insulation shall be highly resistant to moisture. It shall not be affected by acid or alkali conditions as may be normally encountered in underground service. The insulation shall be rubber of butyl of the standard as manufactured by those cables listed, and shall be ozone resistant type. 

The insulation shall be applied in such a manner as to provide a continuous wall of uniform thickness free from imperfections. The conductor shall be in the center of the insulation and shall be rejected if not of uniform wall thickness conforms to these Specifications. 

4.
Sheath:

The sheath shall be neoprene and shall be non-flammable and ozone resistant. 

5.
Tape:

A compound filled non-conducting cable tape or semi-conducting tape shall be applied helically over the insulation of shielded cables. 

6.
Shield:

The taped insulation shall be completely covered with a bedding tape .005" thick and shall be overlapped a minimum of 10 percent and shall completely cover the insulation. All 5 KV and 15 KV cables shall be shielded. 

7.
Acceptable Manufacturers:

The following manufacturer's cables as listed by trade names are acceptable for this project: (All wiring shall be copper).


a.
480 Volt Cable:



Anaconda



General Cable



General Electric



Kaiser



Okonite



Simplex


b.
2000 Volts and Above:



Anaconda - Uniblend



General Electric - Flamenol



Kaiser - Kaiser Spec. No. 831



Okonite - Okoguard and Okoseal



Simplex - Anhydrex XX

E.
Method of Wiring:
Unless otherwise indicated, or specified, install all wiring systems in metal raceways.  

For copper conductors: Install solderless, "Threadpon" connectors with spiral steel spring insert for splices and taps for conductors No. 10 and smaller ideal "Wire-nuts", or equal. Install solderless, pressure type, terminal lugs, Burndy, O.Z., National, or equal, for copper conductors No. 8 and larger at bolted terminals. Soldered joints and soldered terminal lugs shall not be used. 

For exposed conduit work, install outlets and junctions, 4-11/16 inch and smaller, with threaded or "no-thread" compression type hubs. Stamped outlet boxes for locknut connections shall not be used. 

Flexible conduit connections to motors and other equipment shall be "Sealtite" flexible conduit. Flexible conduit shall be terminated with Appleton "ST", or equal, connectors. 

Terminate conduit runs to all motors with short length of "Sealtite" flexible conduit between rigid conduit and motor terminal box. Bond motor frame to conduit system with separate copper conductors. 

Ground shielding taps of shielded primary cables at each end of run and at intermediate tap or splice points. 

Install insulated conduit bushings for conductors No. 4 and larger. Bushings shall be "OZ" Type "B" or equal. 

Run no conduits through beams of joists without prior approval of Owner. 

Leave no abandoned wiring energized. Pull out all conductors which are abandoned except those designated or installed new as spares. 

Install blank covers over all existing outlet boxes left in position and not otherwise used for wiring device or lighting fixture. 

Install exposed conduits parallel or perpendicular to walls or ceilings. Turn at right angles with symmetrical bends or outlets or junction boxes. Hold bends and offsets to a minimum. Clear hot objects by at least six inches. 

Obtain approval from Owner to change conduit routing from that indicated. 

Record all changes in conduit and circuit routings during installation on two marked-up sets of original Electrical Drawings. Mark with colored pencils in neat and understandable manner. Final payment will be withheld until marked-up drawings are delivered to Owner. 

Conductors shall be continuous from outlet to outlet and no splices shall be made except in outlet or junction boxes. 

Conductors shall not be inserted in steel or aluminum conduit until the conduit system is installed complete. Graphite, talc, powdered soapstone or approved pulling compound may be used as a pulling lubricant for all conductors. 

Brady Quick-Table wire markers, or similar devices shall be used to clearly identify each connection in accordance with the drawings. Laminated plastic identification tags shall be installed to clearly identify each relay, switch, circuit breaker, and starter. 

All empty conduits installed shall contain a No. 14 fish wire. 

Consider possible obstructions along route of the underground duct lines. Where obstructions are known, they are so indicated. See site survey or plot plan and make allowances for possible difficulties. 

Individual phases of each power circuit shall be identified by appropriate identifying marks, at points near each end of the cables and in each handhole, or pull box. 

Before connections are made at cable terminals, these marks shall be checked by talking over each conductor by means of a portable hand telephone set. Circuits shall also be identified before terminal connections are made by the telephone method specified above. 

Unless otherwise indicated or specified, high voltage cables shall be continuous without splice from source to service entrance equipment. 

F.
Circuit Breakers:

The main breakers and breakers protecting remotely located starters shall be the thermal magnetic trip type. Both the thermal trip element and the instantaneous trip element shall trip all poles simultaneously. The instantaneous trip element shall be adjustable for circuit breakers over 100 amps. 

All breakers shall be quick-make, quick-break with trip free mechanism. The breakers shall match the existing panels when required. All other new breakers shall be as manufactured by General Electric, Westinghouse, Allen-Bradley, I.T.E., or approved equal. 

G. 
Grounding:

The grounding of equipment, conduit, and enclosures shall be in accordance with the principles set forth in the National Electrical Code of the National Board of Fire Underwriters, and as shown on the Plans. 

H.
Motor Starters and Controls:

All motor starters shall be 480 volt, three phase combination (circuit breaker) type with three overload elements and 480-120 volt control transformer with fused secondary. Starters for motors up to 40 HP shall be full voltage and starters for motors 50 HP and above shall be reduced voltage autotransformer type, closed-circuit transition. Auxiliary contacts and control relays shall be provided as required as shown by the elementary diagrams. Remote devices shall be furnished and installed as shown on the Plans. All pushbuttons, selector switches and pilot lights shall be heavy duty type. All remote devices in the building shall be oil-tight, NEMA-12 and all devices used outside shall be NEMA-4. Starters shall be FURNACE or approved equal. 

I.
Electric Motors:

Regardless of the motor sizes which might be shown on the Plans, or elsewhere specified, all motors furnished shall have sufficient power to drive the pumps and/or other equipment throughout the load range of the said equipment without overloading. Motors for pumps and other equipment where shaft adjustments are necessary shall be hollow shaft and solid shaft as required. Provisions shall be made in the design of the unit to prevent injury to the equipment and motor in the event the unit should be rotated in the wrong direction. Thrust bearings shall be provided to carry the weight of all rotating parts and any unbalanced hydraulic thrust. The Motors shall be of proper voltage as shown on the Plans. 

All motors shall be squirrel cage, induction type and shall conform to the standard of the IEEE. The motors shall not experience a temperature rise in excess of 70 degrees C over an ambient 40 degrees C.

Motors having frame size of 182 and through 445 shall have the starter windings insulated by encapsulation of the entire winding enclosure, coils and connections, filling the slots with a moisture-proof, chemically resistant, Class B epoxy resin. 

Motors having a frame size larger than 445 shall have a premium sealed Class B insulation system, Westinghouse Type Thermalastic Epoxy System, or approved equal. 

The service factor for all epoxy insulated motors shall be 1.15. These motors shall be sized so that the maximum load shall not exceed nominal full load rating as per motor nameplate. The service factor shall not be utilized in this selection and shall be as per NEMA standards. TENV and TEFC motors shall be sized for 9-% of full load rating. 

Motors for outdoor use having a frame size 182 to 445T shall be drip-proof and frame size 445T and larger shall be Weather Protected Type I. Motors for indoor use having frame size 182 and larger shall be drip-proof. 

VIII.
CLEAN-UP
Before final inspection and acceptance, the Contractor shall remove all work equipment, excess wiring, materials and miscellaneous debris from the site. The site shall be left in a neat and orderly appearance or in the same condition prior to construction. All equipment boxes shall be hauled off. No burning of trash will be permitted on the site. 

IX.
WARRANTY:

The Contractor shall guarantee his work for a period of one year, to the extent that he shall repair any defects due to faulty workmanship or materials which may appear with the equipment.
X.
BASIS OF PAYMENT:

The project is to be bid on a lump sum basis for the Sewer Lift Station Telemetry System Project. Such lump sum bid is to include full and complete compensation for the completion of such items, including the furnishing of all materials, labor, supervision, workmanship, handling, transporting, installation, cleaning up, testing and incidentals necessary for the completion of the project in accordance with the plans, shop drawings and these specifications. Payments shall be made upon the percent completed at the end of the month. Percentages shall be determined by the Project Engineer and the Contractor jointly and shall be based on invoices for materials and labor involved. 

The Contractor shall submit all partial pay invoices on or before the first (1st) day of each month to the Engineer, who shall check all items for pay by St. John the Baptist Parish. St. John the Baptist Parish shall make approved payments on the day after the next regularly scheduled meeting of the Board. 

Ten percent (10%) will be retained on all partial pay estimates for projects less than $500,000.00 in cost and five percent (5%) for projects greater than $500,000.00 in cost for construction in accordance with these plans and specifications. If all items are completed in accordance with these plans and specifications, a substantial completion shall be accepted by St. John the Baptist Parish and recorded with the Clerk of Court in the Parish where work was performed. Upon approval of the substantial completion by St. John the Baptist Parish, a five percent (5%) retainage of the total contract price shall be withheld. The remaining five (5)  will be paid within forty-five (45) calendar days after final acceptance of the job by the Engineer and provided all liens and other encumbrances have been shown in writing to be free and clear, to the satisfaction of the Owner. The Contractor shall warrant this project in writing against all defective materials and workmanship, hereinafter, for a period of one (1) year from the time of acceptance of the job by the Engineer. 
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