MSD Template Rev. 0


SECTION 33 32 19
PUMP STATION
(Edit specification as necessary– specifically if there is not a generator chamber, replace with NOT USED)
PART  1
GENERAL

LISTNUM 3 \l 2
RELATED DOCUMENTS

LISTNUM 3 \l 3
Drawings and general provisions of the contract, including General Condition, Special Provisions, and Division 1 Detailed Provisions, apply to this Section.

B.
Instrument and Control work is included in Division 40.
C.
Electrical work is included in Division 26.

LISTNUM 3 \l 2
SECTION INCLUDES

A.
Precast Wet Well, Valve Chamber, Pump/Float Disconnect Chamber, and accessories.
B.
Cast-in-Place Generator Chamber and accessories.

C.
Pump discharge piping from pumps to five (5) feet outside of Valve Chamber where it will be 
connected to force main under Section 33 90 36.
LISTNUM 3 \l 2
SUBMITTALS


A.  
Shop Drawings for precast Wet Well, Valve Chamber and Pump/Float Disconnect Chamber based on structure/layout shown on the Drawings.  Submittals shall include the following:

1. Precast Design, including calculations and drawings, sealed by a Professional Engineer licensed to practice in the State of Ohio.  
2. Drawings shall provide general layout, member thickness and reinforcement layout.

3. Concrete mix design.

4. Joint sealing and pipe passage details.

5. Setting instructions.

6. Fabrication schedule and plant operations contact name and phone number.

B.
Shop Drawings for Cast-In-Place Generator Chamber based on design shown on the Drawings.  Submittals shall include the following:
1.
If Generator Chamber dimensions are revised, submit new Design, including calculations and drawings, sealed by a Professional Engineer licensed to practice in the State of Ohio. 
2.
Drawings shall provide general layout, member thickness and reinforcement layout.

3.
Concrete mix design.

4.
Joint sealing and pipe passage details.

5.
Reinforcing steel.
C.
Furnish a manufacturer’s affidavit indicating that the pipe, fittings, and valves have been manufactured and tested in accordance with requirements of the applicable referenced Standards, and the Project on which the material is to be used prior to construction.

1.05 DESIGN REQUIREMENTS

A. Precast Wet Well, Valve Chamber and Pump/Float Disconnect Chamber


1.
Precast Top slab and wall panels shall be designed for AASHTO Classification H-20 traffic loading.
2.
Precast Wall panels shall be designed to withstand soil and water pressure on full height of outside wall of the structure with no water in the structure.

3.
Cast-in-Place Base slab of Wet Well shall be designed using a factor of safety of 1.5 against buoyancy.  Top steel shall handle net uplift pressures. 

4.
Precast base slab of Valve Chamber and Pump/Float Disconnect Chamber shall be designed using a factor of safety of 1.5 against buoyancy.  Top steel shall handle net uplift pressures.
B. Cast-in-Place Generator Chamber 

1.    Top slab, walls and base slab shall be as shown on the Drawings unless equipment selected by CONTRACTOR requires the structure to be re-designed.  CONTRACTOR shall be responsible for all re-design and shall comply with the following:



a. 
Cast-in -Place Top slab and wall panels shall be designed for AASHTO Classification H-20 traffic loading.



b.
Cast-in-Place Wall panels shall be designed to withstand soil and water pressure on full height of outside wall of the structure with no water in the structure.



c.
Cast-in-Place Base slab shall be designed using a factor of safety of 1.5 against 


buoyancy.  Top steel shall handle net uplift pressures.
1.06 QUALITY ASSURANCE

A. Precast Wet Well , Valve Chamber and Pump/Float Disconnect Chamber::

1. Qualifications:  The precaster shall be PCI-certified; design shall be sealed by a Professional Engineer licensed to practice in the State of Ohio.

2. Inspections: The CITY reserves the right to inspect the precasting facility prior to and during fabrication, and to collect samples of materials during the fabrication process for testing.  Manufacturer shall accommodate facility inspection and sample collection.

3. Base slab of Wet Well, Valve Chamber, Pump and Float Disconnect Chamber shall be designed using a factor of safety of 1.5 against buoyancy.  Top steel shall handle net uplift pressures. 

B.
Cast-in-Place Generator Chamber

1.
Qualifications: Contractor shall place reinforcing steel and pour concrete in accordance with ACI Standards.

PART LISTNUM 3 \l 1
PRODUCTS

LISTNUM 3 \l 2 \s 1
WET WELL 
LISTNUM 3 \l 3 \s 1
Walls:

LISTNUM 3 \l 4
Precast reinforced concrete sections; comply with ASTM C478; inside diameter to be as shown on the Drawings.
LISTNUM 3 \l 4
Joints:  Tongue and groove with o-ring gaskets; comply with ASTM C443.

LISTNUM 3 \l 4
Preformed Bituminous Sealant:  Federal Specification SS-S-210A and AASHTO M-198B; Hamilton-Kent Manufacturing Company, Concrete Sealants, Inc., or as approved.

LISTNUM 3 \l 3
Top and Bottom Slab:

LISTNUM 3 \l 4 \s 1
Reinforced concrete; follow Sections 03 20 00 and 03 40 00.

LISTNUM 3 \l 5
Top slab to be precast; comply with ASTM C478.
b. Top slab openings as shown on the Drawings.
c. Top slab thickness; minimum 8-inches.

LISTNUM 3 \l 4
Concrete fill; follow Section 03 30 00.

2.02 
VALVE CHAMBER AND PUMP/FLOAT DISCONNECT CHAMBER
LISTNUM 3 \l 3 \s 1
Walls, Top and Bottom Slabs:

1.
Precast reinforced concrete sections.

2.
Top slab thickness; minimum 8-inches.


3.
Reinforced concrete; follow Sections 03 20 00 and 03 40 00.


4.

Reinforcing steel meeting ASTM A615 or A616, certified Grade 60.


5.
Welded wire fabric conforming to ASTM A185.


6.
Poured and vibrated and constructed using steel forms.


7.
Wall joints to be sealed water-tight with gasket and polyurethane sealant.


8.
Wall penetrations for drain piping field-cored.

2.03
GENERATOR CHAMBER
A.
Walls, Top and Bottom Slabs:

4. Cast in place reinforced concrete sections.

5. Reinforced concrete; follow Sections 03 20 00 and 03 30 00.

6. Reinforcing steel meeting ASTM A615 or A616, certified Grade 60.

7. Welded wire fabric conforming to ASTM A185.

8. Poured and vibrated and constructed using steel forms.

9. Wall joints to be sealed water-tight with gasket and polyurethane sealant.

10. Wall penetrations; provide appropriate openings for installation of piping, etc.
2.04
ACCESSORIES

A.
Access Hatches (Wet Well, Valve Chamber, Pump/Float Disconnect Chamber, and Generator Chamber):

1.
Manufacturers:


a.
Halliday Products, Inc., Series H2W or H1W as noted, with Halliday Retro Grate Series “X”.
b.
Or as approved.

2.
Load Rating: AASHTO H-20 wheel loading, 16,000 lb. wheel load.
3.
Frame:

a.
Material: Extruded aluminum sections shaped to serve as a continuous drainage gutter with a 1-1/2 inch drain coupling.

b.
Anchors: Continuous anchor flange.

4.
Cover:

a.
Material: 1/4 inch mill finish aluminum diamond plate, reinforced with stiffening ribs.

b.
Hinges: 316 stainless steel; butt type with compression spring operators enclosed in telescopic tubes.

c.
Hold Open Arm: 316 stainless steel; automatically locks door at 90 degree position; provide vinyl grip handle to release door for closing.

d.
No separate wrench required to open.

5.
Hardware and Fasteners: 316 stainless steel.

6.
Accessories: Provide one recessed lock box padlock arrangement for each door supplied.  The recessed lock box shall have an independently hinged cover for access to the padlock.  The MSDGC Pump Station Group will provide padlock upon acceptance of the pump station.
7.
Finishes:

a.
Bituminous Coating for Surface Which Will Contact Concrete: SSPC Paint 12, solvent-type bituminous mastic, normally free of sulfur, compounded for 15 mil dry film thickness per coat.

8.
Drain Piping for Floor Doors
a.
Pipe: 3 inch Schedule 80 PVC, ASTM D1785 with solvent weld joints.

b.
Extend drain piping to nearest floor drain.

B.
Flush Vent: 

1.
Schedule 80 316 stainless steel.

2.
Load Rating:  AASHTO H-20 wheel loading, 16,000 lb. wheel load.
C.
Pump Discharge Pipe Supports: 

1.
Type 316 stainless steel.


2.
Pipe supports shall be designed and located to adequately and rigidly support the 
piping, brace against thrusts, anchor the piping between expansion couplings, brace against uplift, and maintain the piping in proper alignment and to proper grade.


3.
All piping shall be assumed to be full of water.  All design shall conform to the requirements of “Pipe Hangers and Supports – Materials and Design”. SP-58, Manufacturer’s Standardization Society of Valve and Fittings Industry.

D.
Valve Chamber, Pump/Float Disconnect Chamber, Generator Chamber Drains:
1.
Pipe:  4 inch Schedule 80 PVC, ASTM D1785 with solvent weld joints.

2.
Check Valve:  PVC swing with screwed cap and removable disc, and rated for 125 psi.

E.
Ladders:
1.
Follow Section 05 53 00.

F.
Pipe Seals:
1.
Manufacturers: Thunderline Corporation, Link-Seal, service designation S (Corrosive Service), or as approved.

2.
Design: Modular mechanical type, consisting of interlocking synthetic rubber links, shaped to fill the annular space between the pipe and opening with 316 stainless steel hardware.

3.
Size: As recommended by manufacturer based on pipe size and opening size.

4.
Sealing Element: EPDM rubber.

5.
Pressure Plate: Glass reinforced nylon plastic.

G.
Piping Restraints:


1.
Provide 316 stainless steel threaded rods as noted in the Drawings for piping restraint.

H.
Resilient Connectors (Flexible Boot):  Comply with ASTM C923.

1.
Manufacturers:

a.
A-Lok by A-Lok Corporation.

b.
Kor-N-Seal by National Pollution Control Systems, Inc.

c.
Or as approved.

I.
Anchors:  Follow Section 05 05 23.
J.
Carbon Dioxide Fire Extinguishers

1.
Manufacturer:  Kidde Model 466182, Grainger stock# 6T547


2. 
15 lb. capacity

3.
For UL rated 5B:C and 10B:C fires

4.
Provide (2) fire extinguishers for the Generator Chamber.  Install with wall mounted 
brackets.

K.
Galvanized Steel Grating:  Follow Section 05 53 00.

2.05
PUMP DISCHARGE PIPING

A.
Ductile Iron Pipe and Fittings:  

 LISTNUM  3 \l 4 \s 1 
Pipe:  Designed in accordance with AWWA C150; manufactured in accordance with AWWA C151; thickness Class 53; furnished in minimum nominal 18 foot laying lengths.

LISTNUM 3 \l 4
Fittings:  AWWA C110 or C153; sleeves to be long mechanical joint type.

LISTNUM 3 \l 4
Exterior Coating:  Bituminous material outside.

LISTNUM 3 \l 4
Interior Lining:  AWWA C104 cement mortar with seal coat. 

LISTNUM 3 \l 4
Buried Joints:  AWWA C111, rubber gasket, push-on or mechanical type.

LISTNUM 3 \l 4
Exposed Joints: Flanged Type; comply with AWWA C115, Appendix A and ANSI B16.1, Class 125; bolts and nuts zinc plated.

2.06
VALVES

A.
Plug Valves (6-inch and larger):

1.
Manufacturer: DeZurik, type PEF..
2.
Lubricated eccentric cast iron plug (ASTM A126, Class B) with resilient plug facings, (Neoprene or BunaN) cast iron body (ASTM A126, Class B), raised seat with 1/8 inch welded (not screwed) overlay of 90 percent pure nickel, 316 stainless steel sleeve bearings permanently lubricated, multiple V-ring shaft seals manually adjustable by use of a packing gland, and repackable without removing the actuator or bonnet from the valve, flanged ends (ANSI B16.1, Class 125).  Upper and lower bearing journals shall be factory fitted with grease fittings.  A bracket shall be provided of the same material as the valve body with windows to allow visual inspection of the shafts seals for leakage and manual adjustment.  The bracket shall create an air gap between the valve bonnet and the gearbox to eliminate any possible seal leakage from entering the gearbox. 
3.
Valve shall be equipped with a gear actuator and a handwheel, minimum 12-inch diameter.
4.
All gearing shall be enclosed in a cast iron housing and be suitable for running in a lubricant with seals provided on all shafts to prevent entry of dirt and water into the actuator.  The actuator shaft and the quadrant shall be supported on permanently lubricated bronze bearings.  Actuators shall clearly indicate valve position and an adjustable stop shall be provided to set closing position and to provide adjustment to compensate for change in pressure differential or flow direction change.  All exposed nuts bolts and washers shall be 316 stainless steel.
5.
Valves and gear actuators for buried or submerged service shall have seals on all shafts and gaskets on the valve and actuator covers to prevent the entry of water.  Actuator mounting brackets for buried or submerged service shall be totally enclosed and shall have gasket seals.  All exposed nuts, bolts, springs and washers shall be 316 stainless steel.

6.
The interior iron surfaces of all valves shall be coated with 4 mils minimum in two coats of asphalt varnish, Fed Spec TT-C-494B.

7.
Valves shall be open with a quarter turn counterclockwise, looking down at valve stem.

8.
Valves shall provide drip-tight shutoff in either direction up to 150 psi.

9.
Valve Gear Actuators, if needed, shall be totally enclosed wormgear type, oil or grease lubricated and sealed for watertightness, with self-lubricating bronze or 316 stainless steel sleeve bearings, thrust bearings, built-in adjustable opening and closing stops and valve position indicators.  Each actuator shall be sized to require not more than 300 inch pounds of torque in the input shaft to seat and unseat the valve plugs at the pressure drops specified herein.  Note: Hand wheel force shall not exceed 25-pounds to turn.

10.
Operators, Wrenches and Accessories:  Each plug valve shall be provided with the operating accessories shown on the Drawings.  All accessories shall be manufacturer’s standard except as modified herein.  All valves shall open with a quarter turn counterclockwise (looking down at valve stem) and shall be operated as required in the valve schedule, as specified and as shown on the Drawings.  The CONTRACTOR shall furnish, install, test, and touch-up the shop paint finish of the various valves, operators, wrenches and accessories, complete and ready for continuous operation as shown on the Drawings and as specified herein.

11
Valves shall be installed with the flow against face of plug per manufacturer’s recommendation for solids applications.
B.
Swing Check Valves:

1.
Manufacturer: American AVK, or as approved.

2.
Full opening swing type with outside lever and return spring; clapper to swing completely clear or waterway.

3.
Ductile iron body (ASTM A536), EPDM rubber coated with carbon steel core seated disc, and ductile iron lever.

4.
250 psi working pressure (seat test), 500 psi test pressure (shell test).  Hydraulic tested to AWWA C508.
2.07
AIR RELEASE VALVE ASSEMBLY


A.
Air Release Valves




1.
Manufacturer:  Vent-O-Mat, RGX Series


2.
Body, cover:  316 stainless steel.


3.
Float:  High Density Polyethylene (HDPE).


4.
Seat:  Natural rubber.


5.
Trim:  316 stainless steel. 


6.
O-Rings:  Nitrile rubber.


7.
Single chamber body enclosing a series of control floats to regulate the passage of air 
between the pipeline and the atmosphere.
B.
Isolation and Pressure Release Bleed Valves 

1.
Two inch and smaller ball valves installed in 316 stainless steel piping.



2.
AISI Type 316 stainless steel construction with two piece end entry body, 316 stainless steel ball, Teflon or Viton stem seal, reinforced Teflon seats, thrust washer and threaded ends.


3. 
Removable operating lever.


4.
Valves shall be rated not less than 800 psi nonshock cold WOG and shall be driptight in both directions.


5.
Valves shall be Conbraco Industries, “Apollo 76-100 Series”, Neles-Jamesbury “Series



300”, or Nibco “580” Series.

C.
Piping, tee and reducer – Schedule 80 316 stainless steel with threaded connections.

D.
Companion Flange – 316 stainless steel flange suitable for 6-inch tee with a 2-inch threaded connection.


2.08.
PRESSURE GAGES
A.
The following shall be installed on the pump discharge pipe in the location as indicated on the Drawings.

1.
Pressure Gage - Ashcroft 2-1/2" dia., Model 25-1009-SWL-02L-0-60, or equal, with


316 stainless steel case.

2.
Pressure Diaphragm Seal - Ashcroft 1/4" x 1", Model 101SS with glycerin fill and 
316 stainless steel case, or equal.
3.
Pressure Gage Shut Off Valve - 1" Apollo 316 stainless steel ball valve, Model 76-10501, or equal.

2.09
HYDRAULIC CONNECTION
A.
Quick coupling hydraulic connections shall be installed in the Valve Chamber as shown on the Drawings.  Connections shall be 4 inch NPT male adapter as manufactured by Dixon Valve & Coupling Company, shall be of 316 stainless steel and shall be compatible with  existing connections.
2.10
COUPLINGS


A.
Ductile Iron Pipe to Ductile Iron Pipe

1.
Manufacturer: Dresser Industries, Style 38; Smith-Blair, 411; or as approved.


2.
Gasketed sleeve type; factory finished.


3.
Steel middle ring, two steel followers, two rubber-compound wedge shaped gaskets, 
and track-end steel bolts.

B.
Ductile Iron Pipe to PVC Pipe


1.
Manufacturer: Dresser Industries, Style 38; Smith-Blair, 411; or as approved.


2.
Gasketed sleeve type; factory finished.


3.
Steel middle ring, two steel followers, two rubber-compound wedge shaped gaskets, 
and track-end steel bolts.

C.
PVC Pipe to PVC Pipe



1.
Manufacturer: Dresser Industries, Style 38; Smith-Blair, 411; or as approved.


2.
Gasketed sleeve type; factory finished.


3.
Steel middle ring, two steel followers, two rubber-compound wedge shaped gaskets, 
and track-end steel bolts.
D.
Flanged Coupling Adapters:



1.       Manufacturer:  Dresser Industries, Style 128W; Smith-Blair, 913, or approved equal.

2.       Gasketed sleeve type; factory finished. 
2.11
STAINLESS STEEL PIPE



A.
Furnish all materials and properly connect in place, at the locations shown on the Drawings or as ordered, all 316 stainless steel pipe, and fittings needed.



B.
Material:  All stainless steel pipe shall be Type 316, seamless, threaded joints and shall conform to the requirements of the latest revision of ASTM A312.  Minimum wall thickness shall be Schedule 40S.  All fittings shall be in accordance with ASTM A 403, of the same material and pressure rating as the pipe.



C.
Pipe shall be straight and free from buckles, kinks, bends, cracks, imperfect welds, or any other defects, which might affect its strength and service ability.  All pipe shall be threaded at both ends and shall have 150-pound threaded half-couplings conforming to ASTM A182 or ASTM A276.  Pipe may be furnished in random lengths.  Half-length couplings shall be used to protect threads not otherwise protected by a full coupling.


D.
After cutting, all pipe shall be reamed.  Threads shall be clean cut and long taper.  Pipe bends, if required, shall be made neatly to keep the full diameter of the pipe.  Pipe cutting, threading and jointing shall conform to the requirements of ANSI B31.1.  All pipe threads shall be lubricated with Teflon tape.  



E.
Each length of 316 stainless steel pipe shall have the name of the manufacturer, ASTM Designation, and type, gage and heat number stamped, rolled or stenciled to the pipe; except for small diameter pipe, which when bundled, this information may be marked on a tag securely attached to each bundle.



F.
The piping supplier during manufacturing, fabricating and handling stages, and the CONTRACTOR during handling and installation stages, shall use extreme care to avoid the contact of any ferrous materials with the 316 stainless steel piping.  All saws, drills, files, wire brushes, etc. shall be used for 316 stainless steel piping only.  Pipe storage and fabrication racks shall be nonferrous or 316 stainless steel or rubber-lined.  Nylon slings or straps shall be used for handling 316 stainless steel piping.  Contact with ferrous items may cause rusting of iron particles embedded in the piping walls. After installation, the CONTRACTOR shall wash and rinse all foreign matter from the piping surface.  If rusting of embedded iron occurs, the CONTRACTOR shall pickle the affected surface with Oakite Deoxidizer SS, or equal, scrub with 316 stainless steel brushes, and rinse clean.

PART LISTNUM 3 \l 1
EXECUTION

LISTNUM 3 \l 2 \s 1
GENERAL

A.
Install materials and equipment in accordance with manufacturer's instructions.

B.
Excavate and backfill for Work of this section; follow Sections 31 23 00 as applicable, and the following:

1.
Provide 12 inch bed of #57 stone leveling course under bottom slabs.

2.
Backfill with C.D.F (Concrete Class E) under paved areas.

3.02
WET WELL, VALVE CHAMBER, PUMP/FLOAT DISCONNECT CHAMBER, AND



GENERATOR CHAMBER
A.
Install base with top surface level and install walls level and plumb.

B.
Provide Class F concrete fill in Wet Well, and in Valve Chamber sloping to drain.

3.03
ACCESS HATCHES 

A.
Coat all surfaces of access hatches which will come in contact with concrete with bituminous coating.

B.
Install hatches plumb and level in cast-in-place slab, free from distortion or defects, and at the elevation indicated. Hatch handle(s) must open clear and unobstructed.
C.
Install drain piping in Valve Chamber, Pump/Float Disconnect Chamber and Generator Chamber units from frame to sump; follow Paragraph 3.04 for drain piping.

D.
Install hatches for proper access to equipment, ladders, etc.

3.04
VALVE CHAMBER, PUMP/FLOAT DISCONNECT CHAMBER AND GENERATOR



CHAMBER DRAIN PIPING
A.
Route piping in orderly manner and maintain gradient.

B.
Install piping to conserve space and not interfere with use of space.

C.
Install piping to allow for expansion and contraction without stressing pipe, joints, or connected equipment.  Incorporate provisions for expansion, contraction, and supports as recommended by the pipe manufacturer.  Provide adapters, connectors and fittings for connecting to other types of pipe, fittings, and drains.

3.05
LADDERS
A.
Follow Section 05 53 00.

3.06
ANCHORS


A.
Follow Section 05 05 23.

3.07
GALVANIZED STEEL GRATING



A.
Follow Section 05 53 00.

3.08
PUMP DISCHARGE PIPING

A.
Buried:  Follow Section 33 90 36.

B.
Exposed:

1.
Tighten flanged joints with all bolts taking equal stress.

2.
Install wall openings and supports at proper elevation.
3.09
VALVES

A.
Install valves plumb and level, free from distortion and strain.

B.
Install valves at proper horizontal location and elevation.

C.
Tighten flanged joints with all bolts taking equal stress.

D.
Install plug valves with valve seat location on pump discharge side.

E.
Install spring loaded swing check valves in accordance with manufacturer’s recommendations.

F.
Install air release valve assemblies in accordance with manufacturer’s recommendations and as shown on the Drawings.
3.10
PRESSURE GAGES



A.
Install pressure gages in accordance with manufacturer’s recommendations.
3.11
HYDRAULIC CONNECTION



A.
Install hydraulic connection in accordance with manufacturer’s recommendations and as shown on the Drawings.

3.12
COUPLINGS



A.
Install couplings in accordance with manufacturer’s recommendations.
3.13
FIRE EXTINGUISHERS



A.
Install in the locations shown on the Drawings.

3.14
PIPE SEALS



A.  
Provide one (1) seal at each annular opening.



B.
Install pipe seal flush with inner face of wall.

3.15
RESILIENT CONNECTORS


A.
Provide one (1) resilient connector at each pipe sewer connection to a manhole.



B.
Install resilient connectors in strict accordance with manufacturer’s recommendations.

3.16
FIELD QUALITY CONTROL

A.
Provide complete functional testing of all operating equipment.

B.
Pump Discharge Piping:

1.
Pressure and leakage test, and completion of tests: follow Section 33 90 36.

END OF SECTION

PUMP STATION
33 32 19-11
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