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USE WITH 2006 STANDARDS.

Requires SSP 74-350, Pumping Plant Equipment.

10‑_.__  DRAINAGE PUMPING EQUIPMENT

GENERAL

Summary

1

This section includes specifications for drainage pumping equipment.

2

Drainage pumping equipment must conform to the specifications in Section 74-2, "Drainage Pumping Equipment" of the Standard Specifications and these special provisions.
Submittals

Data To Be Furnished

3

Submit product data for the following items:

1.
Drainage pumps

2.
Flexible expansion couplings

3.
Wall louvers

4.
Flap valves

5.
Pressure gauges

6.
Pump house doors

4

Drainage pump data must include:

1.
Pump components

2.
Representative pump curve showing the motor does not develop more than 95 percent of its nameplate horsepower anywhere on the curve
3.
Hp, kVA, kW, power factor, and voltage

4.
Starting and running currents

5.
Thermal and magnetic trip settings

6.
Starter overloads current setting

7.
Motor nameplate data, including:

7.1.
Full load speed

7.2.
Full load current

7.3.
Voltage

7.4.
Locked rotor kVA per rated horsepower or code letter

Certificates

5

Submit certificates for factory certified impeller balancing and factory certified drainage pump tests.  Certification documents must be in US customary units.

6

Submit the factory original hard copy and 2 copies as pdf files on 2 CDs or DVDs.  Send to the Offices of Structure Design, Documents Unit.  The Department will not accept a facsimile copy.  Notify the Engineer of the submittal.  Include in the notification the date and contents of the submittal.
7

Factory certified test documents for each drainage pump must include:

1.
Generated pump curve from cutoff head to the minimum dynamic head shown on the plans.  Show on the pump curve:

1.
Identified test points used to generate this pump curve.
2.
Plot of the design pump rates and dynamic heads shown on the pump curve.
3.
Identified and plotted test point horsepower and efficiencies on the pump curve.
2.
Data that confirms the pump develops from 97 to 100 percent of motor nameplate power at the point the pump requires maximum power.
3.
The motor rpm.
4.
The impeller final diameter.
Quality Control and Assurance

Regulatory Requirements

8

Drainage pumps must be factory certified under ANSI/HI 11.6.  Each pump certification must be of the actual motor, pump, and trimmed impeller combination delivered to the job site.

9

Impeller balancing must be factory certified under ISO 1940-1, ISO Balance Quality Grade G6.3, at the supplied motor rpm.

MATERIALS

General
10

Use the size and type of pipe and fittings shown on the plans.

Pumps, Pumping Apparatus and Motors

Drainage Pumps

11

Drainage pumps must be factory assembled, tested, and must be a submersible, end-suction, single-stage, close-coupled, overhung-impeller, centrifugal wastewater pump complying with ANSI/HI 1.1-1.2 and ANSI/HI 1.3.  Do not use a base elbow mounted pump.  Drainage pumps must be coated with the manufacturer's standard finish for the intended use.

12

Drainage pumps must be the rpm and voltage shown on the plans and meet the design pump rates and dynamic heads shown on the plans.

13

Drainage pumps must have cast iron (1) casings, (2) brackets, (3) volutes with open inlet, and (4) horizontal pump discharges.

14

Drainage pumps must have a base support engineered to permit design flow into the volute and support the assembled weight of the drainage pump.  Base support legs must be bolted to the floor.

15

Drainage pumps must have (1) replaceable bronze wear rings on the impeller and casing, and (2) non-magnetic stainless steel external nuts and bolts.

16

Drainage pump impellers must be:

1.
Dynamically balanced.

2.
Made from ductile iron or bronze.

3.
Nonclog type, open or semi-open design for sludge, and at least 3-inch solids handling.

4.
Trimmed to develop from 97 to 100 percent of motor nameplate power at point of maximum load and still deliver at least the design pump rates and dynamic heads shown on the plans.
5.
Keyed and secured to the shaft.  Impeller balancing must not weaken or deform the impeller.

17

Pumps must have a stainless steel shaft with factory-sealed lubricated roller bearings, tandem double-mechanical seals of tungsten carbide or silicon carbide with an oil reservoir, and have internal moisture sensors in the oil reservoir.
18

Motors must be a standard efficiency, NEMA code letter "G" or smaller, 3-phase NEMA Design B motor with cable assembly.  The cable assembly must include a 4-conductor power cable and a 5-conductor control cable.  The motor with cable assembly must be rated for Class 1, Division 1 locations.

19

Motors must have NEMA Class F insulation, built-in thermal protection, and a cast iron casing with lifting eyes or lugs.

20

The cables must be listed for "Extra Hard Service" in Class 1, Division 2 locations.  Each cable must include an equipment grounding conductor with green or green with yellow stripe insulation.  The cables must be long enough to be installed from the motor to the enclosure shown on the plans without splicing.  Install cable connectors for termination in junction box.
21

Install a motor nameplate and pump identification nameplate on each drainage pump.  Attach identical nameplates to the inside of the corresponding starter compartment door on the motor control cabinet.

Pumping Apparatus

22

Flap valves must have an iron body with pipe flange frame and bronze mating surfaces.

23

Fasteners, expansion anchors, nuts, bolts, and washers must be Type 316 stainless steel.

24

Pressure gauges must be a compound gauge complying with ANSI B40.100, Grade A, and must have:

1.
4-inch liquid filled dial, with stainless steel case and cover.

2.
Reset screw.

3.
1/4-inch MPT bottom inlet.

4.
A range of 30 inches Hg vacuum to 30 psi.

5.
Gauge guard and gauge cock.  Gauge guard must be 1/2 by 1/4 inch, PVC or CPVC body, PTFE or Viton diaphragm, and rated for 0 to 250 psi.  Gauge cock must be 1/2-inch NPT brass ball valve.

Pump House Door, Supply Fan, and Ductwork

General

25

Fabricate pump house doors and frames under SDI A250.8 or NAAMM-HMMA 861.

26

Hinges must comply with BHMA A156.1.  Locksets must comply with BHMA A156.2.  Door gasketing must comply with BHMA A156.22.  Thresholds must comply with BHMA A156.21.

27

Galvannealed steel sheet must be commercial steel, Type B, complying with ASTM A 1008/A 1008M with at least an A60 metallic coating complying with ASTM A 653/A 653M.

Pump House Doors

28

The pump house doors consist of the door, frame, and door hardware.  Furnish the factory applied finish coating system for exterior locations.

29

The pump house doors must be at least 1-3/4 inches thick, full flush, seamless hollow metal construction.  The doors must comply with SDI A250.4, physical endurance Level A, and the following:

1.
Fabricate face sheets, vertical stiffeners, and top and bottom channels from 0.053-inch thick galvannealed steel sheet.

2.
Fabricate the steel-stiffened core using vertical stiffeners that extend full-door height.  Install stiffeners not more than 6 inches apart and spot weld to both face sheets no more than 5 inches on center.  Fill spaces between stiffeners with glass-fiber insulation or mineral-fiber insulation.

3.
Top and bottom channels must be continuous and spot welded to both face sheets.  The top channel must be flush and the bottom channel must be inverted.

4.
Include moisture vents in the bottom channel.

30

The door frames must:

1.
Be fabricated from 0.067-inch thick galvannealed steel sheet, 5-1/2 by 2 inches in section

2.
Include galvannealed steel sheet grout guards that are at least 0.016 inches thick

3.
Have continuously welded (1) face joints and (2) miter corners that are flush and made smooth

4.
Include an integral stop

5.
Include a steel channel or angle stiffener head reinforcement at least 0.093 inches thick for openings wider than 48 inches

31

Floor anchors must be welded to the bottom of jambs and mullions with at least 4 spot-welds for each anchor.  There must be at least 3 jamb anchors on each side.

32

Hinges must be Type A2111 or A5111, heavy weight, stainless steel pin, 5 knuckle, ball bearing, and non removable pin with set screw.  Hinge fasteners must be supplied by the manufacturer.

33

Locksets must be Series 4000 bored, Operational Grade 1, Security Grade 1, with nonhanded steel lock chassis and self aligning trim with concealed through bolts.  Locksets must be Function F75 with knobs, chromium roses, and 1/2-inch steel square corner latchbolt.

34

Weatherstripping must have a polyurethane seal.  Overhead door drips must have 2 1/2-inch projection and be full width.  Door shoe with rain drips must be mill finished aluminum with neoprene insert, end covers, and formed rain drip.  Thresholds must be nominal 6 inches wide, mill aluminum with factory non slip finish, and span the full width of the opening shown.

Wall Louvers

35

Wall louvers must be continuous channel frame with nonvision, inverted Y blades.  Wall louvers must:

1.
Have the frame fabricated from 18-gauge electro-galvanized steel

2.
Have dual 12 gauge security grilles with through bolted screws on the inside

3.
Have bronze insect and bird screen in removable frame fastened on the inside

4.
Be factory primed and finished with enamel or powder coated epoxy

Pipe, Joints, and Fittings

Steel Pipe

36

Galvanized steel pipe must be standard weight complying with ASTM A 53/A 53M.  Threaded fittings must be galvanized steel or galvanized malleable iron.

37

Welded steel pipe must comply with Section 70-1.02B, "Welded Steel Pipe," of the Standard Specifications, except that electrically insulated connections must not be used.

38

Steel pipe must be flanged.  Flanges may be factory threaded or welded type.  Flange dimensions must comply with ANSI B16.5, Class 150.

39

Threaded flanges must be ductile iron complying with AWWA C 115/A 21.15.

40

Welded flanges must be the steel hub slip-on type complying with AWWA C 207, Class D.  Galvanize welded flange pipe sections under Section 75-1.05, "Galvanizing," of the Standard Specifications.

41

Gaskets must be full face SBR rubber flange type complying with ANSI B16.5, Class 150.

42

Steel flange bolts, washers, and nuts must be non-magnetic stainless steel.

Ductile Iron Pipe

43

Ductile iron pipe must comply with AWWA C 151/A 21.51.

44

Pipe and fitting joints must be a gasketed mechanical joint type complying with AWWA C 111/A 21.11.

45

Pipe fittings must comply with AWWA C 110/A 21.10 and ANSI B16.1, Class 125.

46

Pipe and fittings must have an asphaltic coating complying with AWWA C 151/A 21.51, and an epoxy lining complying with AWWA C 116/A 21.16.

Flexible Expansion Couplings

47

Flexible expansion couplings must be gasketed short sleeve type having:

1.
Mild steel middle ring with pipe stop

2.
2 rubber-compounded wedge-section ring gaskets

3.
2 mild steel follower rings

4.
Mild steel bolts to compress the gaskets

48

Galvanize all ferrous parts after fabrication.  Assemble couplings such that a permanent watertight joint is obtained.

Bracing and Hardware

49

Brace drainage pumps and other equipment to prevent movement during operation.  Bracing method must comply with California Seismic Hazard Zone requirements in the CBC.

50

Slots for bolt and U-bolt holes in bracing and clips must be 2 bolt diameters wide.  Slot holes parallel to the axis of the member.  Install cut washers under bolt heads and nuts for slotted hole locations.

51

Galvanize braces, frames, and other ferrous hardware under Section 75-1.05, "Galvanizing," of the Standard Specifications.

52

Pumping plant metal work must comply with Section 75-1.04, "Pumping Plant Metal Work," of the Standard Specifications.

Storage Cabinets

53

Storage cabinets must:

1.
Be wall mounted, steel, and bolted or welded construction

2.
Have double doors with single locking handle or magnet catch, and padlock staples

3.
Have 2 adjustable shelves

4.
Be 24 to 28 inches wide, 10 to 12 inches deep, and 30 to 33 inches tall

5.
Be factory primed and finish painted

CONSTRUCTION

General

54

Install pressure gauges with gauge guards and gauge cocks.  Mount the gauges vertically.

55

Furnish specialty tools required for assembly or adjustment of equipment.  Mount tools in the storage cabinet.  Install tools too large for the cabinet on adjacent brackets.

Pump House Doors

56

Install pump house doors under BHMA A 156.115.
57

Check door frames for square, alignment, twist, and plumb before and after installation and adjust if necessary.  Tolerances are ±1/16 inch.

58

Check the door frame as follows:

1.
Squareness at door rabbet on a line 90 degrees from jamb perpendicular to frame head

2.
Alignment at jambs on a horizontal line parallel to plane of wall

3.
Twist at opposite face corners of jambs on parallel lines, and perpendicular to plane of wall

4.
Plumbness at jambs on a perpendicular line from head to floor

59

Fill space between the door frame and wall with grout.  The grout slump must not exceed 4 inches.  Do not deform or damage frames during grouting.  Remove grout and other bonding materials from exposed surfaces of doors and frames immediately after grout work.

60

If grout contains an antifreezing agent, field apply a bituminous coating to the backside of frames.
61

Fit door in frame and shim as necessary.  Install weatherstripping on the top and sides of frame.  Install door shoe on door.  Install overhead door drip over door.  Use weatherproof silicone sealant and adhesive as the threshold bedding sealant.

62

Install the pump house door lock cover shown on the plans.

63

Furnish a padlock for the pump house door until Contract acceptance.  The Department furnishes padlocks after Contract acceptance.

PAYMENT

64

The contract lump sum price paid for drainage pumping equipment includes full compensation for furnishing labor, materials, tools, equipment, and incidentals, and for doing work involved in installing drainage pumping equipment, complete in place, as shown on the plans, as specified in these specifications and the special provisions, and as directed by the Engineer.
