SECTION 604

MANHOLES AND INLETS

Special Provisions

604‑1.01 DESCRIPTION.  Add the following:  This work also consists of designing and constructing storm drain lift stations and furnishing and installing inlet grates and frames in conformance with the Plans and Specifications.

604‑3.01 CONSTRUCTION REQUIREMENTS.  Add the following after the third sentence: Any proposed access manhole that falls within a concrete sidewalk or asphalt pathway must have a lid with a rough cobbled grit surface, or be specifically designed to hold a minimum of 25-mm concrete or asphalt, as applicable.

Under the heading “Reconstruct existing manhole by using one or more of the following methods,” add the following:

6.
Remove and dispose of the existing reducing slab and adjustment rings and install a new cover slab.

Add the following:  Notify the Engineer a minimum of seven (7) days prior to removing the frame and grate.  The Engineer will notify ADOT&PF M&O (907-262-2199) and have a M&O representative physically identify frames and grates to be salvaged.  Deliver frames and grates designated to be salvaged to the ADOT&PF M&O yard located in Soldotna.  Frames and grates not designated for salvage by ADOT&PF M&O shall become the Contractor’s property.

When installing new pipe in an existing manhole, cleanly cut a hole by approved means at the invert elevation given on the plans and 50 mm larger than the outside diameter of the new pipe. Then, grout joint with non‑shrinking cement mortar.

All curb inlet structures shall have a 75-mm formed hole approximately 0.6-m below the top of casting on the project centerline side to provide for direct drainage during subgrade construction to avoid embankment saturation.  Keep the openings functional.  This may require temporary dikes, RMC extensions, etc., as necessary.  Fill these holes with grout upon final paving.

Cast standard drainage structure steps during structure pour or install them before concrete hardens. (09/11/03)R43M98
Add the following:  Install new lift stations at the locations shown in the Plans and according to these specifications.

Add the following Subsections:

604-3.02 DESIGN.  A Professional Engineer registered in Alaska must design the lift station systems.

Conceptual layout designs are included in the plan set.  Each system shall consist of three (3) pumps in the wet well, two (2) pumps and spare.  The lift station arrangements shown in the plans are based on FLYGT NP3300 series pumps.  Pumps shall be provided by a single manufacturer and designated in the design.

Items to be addressed by the design include, but is not limited to pump, motor, pump guide rails, controls, electrical, overflow structure, wet well, discharge vault, piping and fittings, bar screen trash rack, ladders, access hatches, and covers, grouts, sealants, etc.

Submit design calculations, independent design check calculations, and plans for approval.  A Professional Engineer registered in the State of Alaska must stamp plans and design calculation cover sheets for the lift station systems.

Submit plans of the proposed lift stations to the Engineer and allow thirty (30) days for review.  Obtain written approval from the Engineer prior to ordering any parts for the lift stations.

604-3.03 LIFT STATION REQUIREMENTS.

1.1
GENERAL.
A.
Wherever it is specified that a single manufacturer shall be responsible for the compatible and successful operation of the various components of pumping equipment, it shall be understood to mean that the Contractor shall furnish only pumping equipment as the designated single manufacturer will certify is suitable for use with its equipment and with the further understanding this in no way constitutes a waiver of specified requirements.

B.
Manufactured items provided shall be new, of current manufacture, and shall be the products of reputable manufacturers specializing in the manufacture of products; manufacturers shall have had previous experience in manufacturing and shall, upon request of the Engineer, furnish the names of not less than five (5) successful installations of its equipment of comparable nature to that offered under this contract.

C.
Combinations of manufactured equipment that are provided under these specifications shall be entirely compatible, and the Contractor and the designated single manufacturer shall be responsible for the compatible and successful operation of the various components of the units conforming to specified requirements.  Each unit of pumping equipment shall incorporate basic mechanisms, coupling, electric motor or engine drive and unit mounting.  Necessary mountings and appurtenances shall be included.

D.
Where two (2) or more units of the same type and/or size or pumping equipment are required, units shall be produced by the same manufacturer.

E.
The hydraulic grade line elevation at structure S-6 shall be 0.3-m lower than the top of casting at structure S-6.

1.2
PUMPS.

A.
GENERAL.
1.
Furnish the names and contact information of not less than five (5) owners of installations that have occurred in the last five (5) years with the manufacturers pumps of comparable nature to those being proposed for this contract.

2.
Each pump, with its cable and appurtenances, shall be able to withstand continuous submergence to a minimum depth of 20-meters, when running or off, without leakage.

3.
Each pump shall be able to operate for short periods at zero static suction head without causing damage to part of the unit.

4.
Connections:  Machined quick disconnect type, for withdrawal of unit from above, without disconnecting pipe.  When lowered into place, the pump shall automatically connect and lock into the discharge pipe.  Fasteners exposed to the pumped liquid shall be stainless steel.

5.
Cables:  Each pump shall be furnished with the necessary cables for power connection, moisture detection, and overload protection, sheathed, coded, and suitable for submersible pumps, and of sufficient length for direct connection to the terminal boxes.  Cables shall be connected to the pumps and tested at the factory.

6.
Lifting Devices:  Each pump shall be furnished with hastoloy guide rails, brackets and galvanized lifting chain for easy removal of pumps.

7.
Pump seal failure sensor

B.
CAPACITY.

Location
Discharge
Pump Head


(liters/min.)
(meters)

Sterling Highway
18,000 
7.6

Riverside Drive
12,900
8.9

C.
MOTOR.  The pumping system, including the motor and wiring, shall be approved by a nationally approved testing agency for explosion-proof service.  They shall also be approved by a nationally recognized testing agency (UL, FM or equal) at the time of bidding of the project.

1.3
CONTROLS.

A.
The Contractor shall provide a complete dead-front control system housed in a stainless steel NEMA-4X enclosure, with hinged gasketed lockable door, with the following components:

1.
Electric power panel as shown on the drawings.

2.
Thermostatically controlled enclosure heater.

3.
Triplex pump control and supervisory system consisting of the following:

a.
Magnetic Starter for each pump.

b.
Hand-Off-Auto switch (one per pump)

c.
Pump Alternator that alternates the order of pump operation.

d.
Pilot lights:

(1)
Utility power available 

(2)
Pump Running (one per pump)

(3)
Lag Pump Running (One total)

e.
Alarm lights:

(1)
High Level Alarm

(2)
Pump Failure (one per pump)

(3)
Utility Power Failure (Phase loss or reversal)

(4)
Pump Seal Failure (one per pump)

f.
Pump control and warning system, with system monitor and display: Sensors to include intrinsically safe level submersible transducer level sensing control, and redundant float switches for High Water Alarm, Low Level Pump shutdown, and pump seal failure warning and alarm sensors.

g.
Supervisory Control And Data Acquisition (SCADA) interface system for remote monitoring and control of equipment from maintenance station office.

h.
Submersible sealed power and signal cables, with stainless steel mounting hardware.

i.
System alarm reset switch / one only

4.
NEMA 5-20 duplex Ground-Fault-Circuit-Interrupter maintenance receptacle.

5.
Flashing red strobe alarm light mounted on top of control cabinet.

B.
Operation of the pump station shall be controlled by either the Local Control Panel, or from a remote location, by telecommunications connection thru a modem connected SCADA system.  Each submersible pump shall be provided with a contactor type motor starter with integral overload elements, and a HOA selector switch.  The submersible pump system controls shall include an electric pump alternator, float switches, and submersible liquid level pressure transducer.

C.
When the pump HOA switch is placed in the “Hand” position the pump shall run.  When the pump HOA switch is in the “Off” position, the pump shall not operate.  When the pump HOA switch is in the “Automatic” position, the pump shall start and stop, in response to the liquid level detected in the wet well, by the submersible liquid level pressure transducer, and redundant float switches.  The order of the pump start shall be determined by the electronic pump control system and associated controls.  The pump alternator shall, depending on the setting of the pump alternator control switch that will either alternate the lead and lag pumps each time the pumps start, or start the lead pump as selected by the switch.

D.
The submersible liquid level pressure transducer, and float switches shall be approved for installation in Class 1, Division 1, Group A, B, C, & D by independent third-party electrical testing laboratories (UL, FM, CSA, etc.).  The transducer and floats shall be provided to detect the liquid levels for the following functions:

1.
High Level Float:
High Level Alarm / Pumps On

2.
Pressure Transducer:  
Lead and Lag Pumps On

3.
Pressure Transducer:
Lead Pump On

4.
Pressure Transducer:
Both Pumps Off

5.
Low Level Float:
Low Level Alarm / Pumps Off

E.
The control panel for the submersible pumps shall house the controls, wiring, power supplies, and interface for remote control of the system, and shall include but not limited to an electric panel, motor starters, transformers, fuses, modems, relays, terminal strips, as required to operate the pumps as noted herein.  The control system, electric service and telephone service shall be enclosed.

F.
The pump controller, shall be a solid-state type with an illuminated control face / key pad, for the control of a triplex pump operation as noted above, and with the following functions:

1.
Level indication and pump and fault status.

2.
Control based on inputs from the pressure transducer, and float switches

3.
Monitor sensors in pump housings to determine and report water leakage thru the seal, before final failure, and to shut down the pump when failure is detected.

4.
Limit pump starts per hour, to prevent short cycle damage to the pump motor.

5.
Communicate to remote station thru a SCADA system.

6.
Failure detection and response:

a.
Pump Seal Failure:  A float switch in the lower pump housing shall convert water level in to a variable resistance that varies inversely as the water level.  Control system shall convert this resistance to a voltage, and when the voltage level reaches a defined set point “A”, not fully flooded, shall trigger an alarm signal.  When the water level reaches a higher level, just short of full flood, the system shall shut down the pump and send a signal to the remote station of the failure, cause the warning light on top of the control cabinet to flash, and light the pump failure pilot light.

b.
High Level Alarm Float, shall after a preset period signal the remote station of the alarm condition and cause the warning light on top of the control cabinet to flash.

7.
Monitor motors for over-current, undercurrent, supply voltage, phase failure and reversal, motor insulation levels, ground short protection, pump starts per hour, and total pump run hours.

8.
Data logging and transmission:  Shall provide time and date stamped log of events, transmittable to a remote location via modem either automatically or upon command.

1.4
WET WELLS, DISCHARGE VAULTS, AND OVERFLOW STRUCTURE.

Wet wells shall be deigned in an energy efficient manner to prevent freeze up.

Wet wells, discharge vaults, and overflow structure shall be waterproofed against ground water infiltration.
Hatches for wet wells shall be verified by the submersible pump manufacturer to ensure pumps can be easily removed.  Hatches shall be steel and shall be hot dip galvanized after fabrication.

Overflow structure (S-32) shall be designed to allow a discharge of 12,900 liters per minute to pass to the riverside lift station (S-33), prior to flow entering the bypass pipe (P-28).
604-3.04 CONTRACTOR SUBMITTALS.

A.
Design:  Calculations and Plans:

1.
Design Calculations:  Two (2) copies are to be submitted for review on 8.5 by 11 inch paper with the state project number, lift station name, and consecutive page numbering system shown on each sheet.  Break the calculations into sections of hydraulics, structural, electrical, and mechanical.  Each section cover sheet shall be stamped and signed by a Professional Engineer registered in the State of Alaska.  As part of the calculations provide manufacturer supplied H/Q curves, marked with the limits recommended for stable operation between which the pumps will operate without surge, cavitation, and vibration.

2.
Plans:  Two (2) sets of 22x34 and ten sets of 11x17 plans for review, including electrical, mechanical, and structural.  Once the plans are approved one set of stamped signed mylars and ten 11x17 paper copies.

B.
O&M Manuals:  Before start-up the CONTRACTOR shall furnish to the Engineer complete operations and maintenance manuals for each pump station, in a three ring binder labeled with the lift station name.

C.
Tools:  Special tools necessary for maintenance and repair of the pumps and one pressure grease gun for each type of grease required for pumps and motors shall be furnished as part of the work hereunder; tools shall be suitably stored in metal tool boxes, and identified with the pump station name by means of stainless steel or solid plastic name tags attached to the box.

D.
Spare Parts:  Obtain from the pump manufacturer one set of suggested spare parts for each pump, motor, and drive supplied, that is subject to wear - seals, packing, gaskets, nuts, bolts, washers, wear rings and bearings.  The parts shall be labeled with the name of the part and the lift station for which it was provided.  Parts shall be suitably stored together in heavy duty plastic storage containers and labeled with the lift station name by means of stainless steel or solid plastic name tags attached.

E.
Maintenance:  Printed instructions relating to proper maintenance, including lubrication, and parts lists indicating the various parts by name, number, and diagram where necessary, shall be furnished in duplicate with each unit or set of identical units in each pumping station.

F.
Field Procedures:  Instructions for field procedures for erection, adjustments, inspection, and testing shall be provided before installation of the pumps.

G.
Guarantee:  Furnish to the Engineer the manufacturer’s written guarantees, that the pumping equipment will operate with the published efficiencies, heads, and flow ranges and meet these Specifications.  Furnish the manufacturer’s warranties as published in its literature and as specified.

H.
Warranty:  Furnish a pro-rated manufacturer’s warranty, in writing, mechanical seals, impeller, pump housing, wear rings, ball bearings, and rotor and stator guaranteeing against defects in materials and workmanship for 18-months and guaranteeing on a pro-rated basis against defects in materials and workmanship for at least five (5) years or 10,0000 operating hours as similar to that contained in the standard manufacturers warranty provided by Flygt.

604-3.05 FIELD TESTS OF PUMPS.

A.
Pumping units shall be field tested after installation, to demonstrate satisfactory operation, without causing excessive noise, vibration, cavitation, and overheating of the bearings.  The field testing shall be performed in the presence of an experienced field representative of the manufacturer of each major item of equipment, who shall supervise the following tasks and shall certify in writing that the equipment and controls have been properly installed, aligned, lubricated, adjusted, and readied for operation:

1.
Start-up, check, and operate the equipment under normal operating conditions.

2.
Pump performance shall be documented by obtaining concurrent readings, showing motor voltage, amperage, pump suction head, and pump discharge head.  Each power lead to the motor shall be checked for proper current balance.

3.
Electrical and instrumentation testing shall conform to the requirements of manufacturer’s shop drawings.

4.
The field-testing shall be witnessed by the Department or its representative.  In the event of the pumping equipment failing to meet the above test requirements, it shall be modified and re-tested according to the requirements of these Specifications.  The Contractor shall then certify in writing that the equipment has been satisfactorily tested, and that final adjustments thereto have been made.  Certification shall include date of final acceptance test, as well as a listing of persons present during tests, and resulting test data.

604-4.01 METHOD OF MEASUREMENT.  Add the following:  Frames, grates, and lids will not be measured for payment.  (09/11/03)R43M98
604‑5.01 BASIS OF PAYMENT.  Add the following:  Frames, grates, and lids are subsidiary to the drainage structure.  (09/11/03)R43M98
Payment for Item 604(30A) and 604(30B) shall be paid for at the contract unit price.  The labor, equipment, and materials necessary to design, furnish, install, and test the lift station systems in their entirety are subsidiary and no separate payment will be made.

Furnishing and installing the inlet grate and frame for S-13 will be subsidiary to 604 items.

Delete Item 604(1) Storm Sewer Manhole and add the following pay items:

	PAY ITEM
	PAY UNIT

	604(1A)  Storm Drain Manhole, Type I
	Each

	604(1B)  Storm Drain Manhole, Type II
	Each

	604(30A)  Storm Drain Lift Station, Sterling Highway
	Lump Sum

	604(30B)  Storm Drain Lift Station, Riverside Drive
	Lump Sum


