DIVISION 22 - PLUMBING

Section 22 14 13 Storm Drainage Piping


READ THIS FIRST

Notice to the Design Engineer, please refer to the Port of Seattle, Facilities and Infrastructure standards for reference before editing this specification.

This Project Spec Document may need additional modifications to suit your project. It is recommended that you proofread each section, paying attention to any “Notes” boxes such as this one--you should remove these “Notes” sections as you go. Also, do a search for all bracket characters “ [ ] “ as they are used to show you areas containing options or project specific details (you can use Microsoft Word’s Find feature {Ctrl-F} to jump to an open bracket “ [ “ character quickly). Again, these bracket characters should be removed.

It is important that every paragraph be numbered to allow for easy referencing. If you use the document’s built in styles and formatting your outline should be fine (turn on the formatting toolbar by going to View > Toolbars > Formatting). Most paragraphs will use the style “Numbered Material” and can be promoted (Shift) or demoted (Shift-Tab).

You should not have to manually enter extra spaces, carriage returns or outline characters such as A, B, C, or 1.01, 1.02; the formatting will do this for you. The entire document is 11 pt. Arial. If you paste items in, you may need to reapply the “Numbered Material” format.
NOTE TO DESIGNER: 

If Work of this section is to be conducted on Maritime properties, zinc and copper products/materials should be eliminated and replaced with non-pollution generating products/materials whenever feasible. Approximately 80% of Maritime properties monitor for zinc, copper and turbidity at extremely low levels (ex. copper at 14 ppb). Stormwater piping must not contain these sacrificial elements or the Port and its tenants will not be able to meet stormwater benchmarks. 
If Work of this section will connect to or otherwise alter the Port of Seattle municipal separate storm sewer system (MS4) or City of Seattle MS4, the Marine Stormwater Utility Program Manager must be contacted for approval and to determine project-related requirements.
If Work of this section is to be conducted at Sea-Tac Airport in exterior weather-exposed locations and constructed over impervious surfaces, obtain concurrence from Port Environmental with the specified approach (coating) to prevent contamination by copper, galvanized steel, or zinc in any other form, of water entering the storm water system at the Sea-Tac Airport. Alternatively, specify other materials as noted. Lead is not permitted in any application.

Revision of this section includes updating CSI MasterFormat Section numbers and titles to conform to the latest edition in use by the Port
PART 1   GENERAL

1.1 SUMMARY OF WORK
A. The extent and location of “Storm Drainage Piping” Work is shown in the Contract Documents. Section includes pipe, pipe fittings, connections and equipment for storm water piping systems. This section also includes roof and floor-drains, downspout boots, cleanouts, interceptors, catch basins and sump pumps.

1.2 GOVERNING CODES, STANDARDS AND REFERENCES

List reference standards that are included within the text of this section. Edit the following as required for Project conditions. Note that for Work to be conducted at Sea-Tac Airport, will not include copper, or uncoated zinc and galvanized products. Remove references accordingly.

A. The publications listed below form a part of this specification to the extent referenced. The publications are referred to within the text by the basic designation only.
B. ASME (American Society of Mechanical Engineers)

1. ASME B16.23 - Cast Copper Alloy Solder Joint Drainage Fittings - DWV

2. ASME B16.29 - Wrought Copper and Wrought Copper Alloy Solder Joint Drainage Fittings - DWV.

3. ASME A112.6.3 – Floor and Trench Drains.

C. ASTM (American Society for Testing and Materials)

1. ASTM A74 - Cast Iron Soil Pipe and Fittings.

2. ASTM B32 - Solder Metal.

3. ASTM B306 - Copper Drainage Tube (DWV).

4. ASTM C14 - Concrete Sewer, Storm Drain, and Culvert Pipe (ASTM C14M - Concrete Sewer, Storm Drain, and Culvert Pipe [Metric]).

5. ASTM C425 - Compression Joints for Vitrified Clay Pipe and Fittings.

6. ASTM C443 - Joints for Circular Concrete Sewer and Culvert Pipe, Using Rubber Gaskets (ASTM C443M - Joints for Circular Concrete Sewer and Culvert Pipe, Using Rubber Gaskets [Metric]).

7. ASTM C478/C478M - Pre-cast Reinforced Concrete Sections UL 1479 (Underwriters Laboratories, Inc.) - Fire Tests of Through-Penetration Firestops.

8. ASTM C564 - Rubber Gaskets for Cast Iron Soil Pipe and Fittings.

9. ASTM C700 - Vitrified Clay Pipe, Extra Strength, Standard Strength, and Perforated.

10. ASTM D2235 - Solvent Cement for Acrylonitrile - Butadiene - Styrene (ABS) Plastic Pipe and Fittings.

11. ASTM D2665 - Poly (Vinyl Chloride) (PVC) Plastic Drain, Waste, and Vent Pipe and Fittings

12. ASTM D2751 - Acrylonitrile-Butadiene-Styrene (ABS) Sewer Pipe and Fittings

13. ASTM D2855 - Making Solvent-Cemented Joints with Poly (Vinyl Chloride) (PVC) Pipe and Fittings.

14. ASTM D3034 - Type PSM Poly (Vinyl Chloride) (PVC) Sewer Pipe and Fittings.

15. ASTM F477 – Elastomeric Seals (Gaskets) for Joining Plastic Pipe.
16. ASTM F708 - Design and Installation of Rigid Pipe Hangers.

D. AWWA (American Water Works Association)

1. AWWA C105 - Polyethylene Encasement for Ductile Iron Piping for Water and Other Liquids.

2. AWWA C110 - Ductile - Iron and Gray - Iron Fittings 3 in. through 48 in., for Water and Other Liquids.

3. AWWA C151 - Ductile-Iron Pipe, Centrifugally Cast in Metal Molds or Sand-Lined Molds, for Water or Other Liquids.

E. CAN-3 B281, Aluminum DWV

F. CISPI (Cast Iron Soil Pipe Institute)

1. CISPI 301 - Cast Iron Soil Pipe and Fittings for Hubless Cast Iron Sanitary Systems.

G. MSS (Manufacturers Standardization Society of the Valve and Fittings Industry)

1. MSS SP58 - Pipe Hangers and Supports - Materials, Design and Manufacturer

2. MSS SP89 - Pipe Hangers and Supports - Fabrication and Installation Practices.

H. UL (Underwriters Laboratories, Inc.)

I. IBC (International Building Code)

J. UPC (Uniform Plumbing Code)

K.  Washington State Department of Health regulations

1.3 SUBMITTALS

Request only submittals needed to verify compliance with Project requirements.

A. Submit materials data in accordance with of Section 01 33 00 - Submittals. Furnish manufacturers’ technical literature, standard details, product specifications, and installation instructions for all products.
B. Submittals shall be as follows:

1. Shop Drawings: Indicate dimensions, weights, and placement of openings and holes for sump-pumps, catch basins and manholes.

a. Include drain schedules, locations and riser diagram
b. Indicate invert elevations of all sanitary waste piping leaving the building and at existing piping being connected.
c. Show acceptable slope for all piping.
d. Indicate where piping is from and routing to for all piping.
e. Concealed plumbing components shall have access doors indicated on drawings.
2. Product Data: Submit Provide data on pipe materials, fittings, and accessories. Provide manufacturers catalog information. Provide component sizes, rough-in requirements, service sizes, and finishes.

3. Manufacturer's Installation Instructions: Submit installation instructions for all material and equipment.

4. Manufacturer's Certificate: Certify that products meet or exceed specified requirements.
1.4 QUALITY ASSURANCE

Choose one of the following paragraphs depending on whether the Work is to be performed at Sea-Tac or elsewhere. City of SeaTac only applies to work outside the Port of Seattle Airport proper and Maritime projects.
A. Perform Work in accordance with current building codes adopted by the Port of Seattle’s Airport Building Department.
OR

B. Perform Work in accordance with current building codes of the City of Seattle.

OR
C. Perform Work in accordance with current building codes of the City of Sea-Tac.

1.5 QUALIFICATIONS

A. Manufacturer: Company specializing in manufacturing products specified in this section with minimum three years [documented] experience.

B. Installer: Company specializing in performing Work of this section with minimum three years [documented] experience [approved by manufacturer].

1.6 DELIVERY, STORAGE, AND HANDLING

A. Protect piping systems from entry of foreign materials by temporary covers, completing sections of the Work, and isolating parts of completed system.

1.7 ENVIRONMENTAL REQUIREMENTS

A. Section 01 35 43 Environmental Regulatory Requirements - Product Requirements.

B.
Do not install underground piping when bedding is wet or frozen.
1.8 FIELD MEASUREMENTS

A. Verify field measurements prior to fabrication.

1.9 EXTRA MATERIALS

A. Spare and extra parts shall be identified for all products, but not provided. Include spare parts information in Operation and Maintenance Manuals.
Include spare parts information in Operation and Maintenance Manuals.
PART 2   PRODUCTS
A.
If only one product is acceptable (single or sole source product), obtain an approved Competition Waiver and submit to the CPO Construction, Contract Administrator.  The language shall read as: “Manufacturer Name, Product # XXXXX, No Equal.”  Refer to CPO-6 Competition Waiver Policy for more information.

B.
If a Competition Waiver is not approved or more than one product is acceptable, this section must list a minimum of 2 products plus the language “Or Approved Equal,” along with salient characteristics.  Refer to CPO Construction’s Salient Characteristics Guidelines for more information.

If Work of this section is to be conducted at Sea-Tac Airport, coordinate with the drawings to ensure that no copper zinc or zinc-coated steel is included in exterior weather-exposed locations, constructed over impervious surfaces. Remove references accordingly.

2.1 STORM WATER PIPING, BURIED WITHIN 5 FEET OF BUILDING

A. Cast Iron Pipe: ASTM A74 [extra heavy] [service] weight. 

1. Fittings: [Long pattern] Cast iron, [neoprene compression seals].

2. Joints: Hub-and-spigot, CISPI HSN compression type ASTM C564, neoprene gasket system or lead and oakum.  
Cast iron hubless pipe and fittings may be used with written approval of local plumbing authority.

B. Cast Iron Pipe: CISPI 301, hubless, service weight. 

1. Fittings: [Long pattern] Cast iron.

2. Joints and Couplings: Heavy duty CISPI 310 shielded stainless steel couplings.  ASTM C1540 assembly of type 304 stainless steel shield .015” thick min, stainless steel fasteners, type 304 stainless steel bands and rubber sleeve with integral center pipe stop in conformance with ASTM C564.  Coupling shall have 4 bands for pipes up to 4” and 6 bands for pipes over 4”.  Anaco-Husky SD-4000, Mission Rubber HW series, Tyler Wide Body series, Or Approved Equal.  
C. Ductile Iron Pipe: AWWA C151.

1. Fittings: AWWA C110, ductile iron and standard thickness.

2. Joints: AWWA C111, rubber gasket with 3/4 inch diameter rods.

D. Copper Tube: ASTM B306, DWV.

1. Fittings: ASME B16.23, cast bronze, or ASME B16.29 wrought copper.

2. Joints: ASTM B32, solder, Grade 50B.

E. Concrete Pipe: ASTM C14.

1. Fittings: Concrete.

2. Joints: ASTM C443, rubber gaskets.  
ABS, PB, PE, PVC, CPVC, and like piping products are allowed only for marine projects.

F. ABS Pipe: ASTM D2680 or ASTM D2751.

1. Fittings: ABS.

2. Joints: ASTM D2235, solvent weld.

G. PVC Pipe: ASTM D2665 or ASTM D3034.

1. Fittings: PVC.

2. Joints: ASTM D2855, solvent weld with ASTM D2564 solvent cement.

H. PVC Pipe: ASTM D2665, ASTM D3034, or ASTM F679.

1. Fittings: PVC.

2. Joints: ASTM F477, elastomeric gaskets.

I. HDPE Pipe: Tested in accordance with ASTM 1928

1. Fittings: HDPE

2. Joints: Fusion

2.2 STORM WATER PIPING, ABOVE GRADE

A. Cast Iron Pipe: ASTM A74 extra heavy service weight.
1. Standard weight bell-and-spigot cast iron per ASTM A47, long pattern cast iron fittings, neoprene compression seal.

2. Fittings: Long pattern cast iron.

3. Joints: Hub-and-spigot, CISPI HSN compression type ASTM C564, neoprene gasket system.

B. Cast Iron Pipe: CISPI 301, hubless, service weight. 

1. Fittings: [Long pattern] Cast iron.

2. Joints and Couplings: Heavy duty CISPI 310 shielded stainless steel couplings.  ASTM C1540 assembly of type 304 stainless steel shield .015” thick min, stainless steel fasteners, type 304 stainless steel bands and rubber sleeve with integral center pipe stop in conformance with ASTM C564.  Coupling shall have 4 bands for pipes up to 4” and 6 bands for pipes over 4”.  Anaco-Husky SD-4000, Mission Rubber HW series, Tyler Wide Body series, Or Approved Equal.  
C. Ductile Iron Pipe: AWWA C151.

1. Fittings: AWWA C110, ductile iron and standard thickness.

2. Joints: AWWA C111, rubber gasket with 3/4 inch diameter rods.

D. Copper Tube: ASTM B306, DWV.

1. Fittings: [Long pattern] ASME B16.23, cast bronze, or ASME B16.29 wrought copper.

2. Joints: ASTM B32, [50/50] solder, Grade 50B.

E. [Copper tube Indirect Waste (condensate drains from cooling coils): Type DWV, ASTM B306]

1. Fittings: Type DWV wrought copper ANSI B16.29

2. Solder:  95-percent tin, 5-percent antimony.  
F. Aluminum DWV Pipe: CAN-3 B281.

1. Fittings: Cast iron.

2. Joints: ASTM C564, CISPI 310, thermoplastic rubber coupling and stainless steel clamps.

ABS, PB, PE, PVC, CPVC, and like piping products are allowed only for marine projects.

G. ABS Pipe: ASTM D2680 or ASTM D2751.

1. Fittings: ABS.

2. Joints: ASTM D2235, solvent weld.

H. PVC Pipe: ASTM D2665 or ASTM D3034.

1. Fittings: PVC.

2. Joints: ASTM D2855, solvent weld with ASTM D2564 solvent cement.

2.3 EXTERIOR DOWNSPOUTS
Choose one of the following paragraphs. If Work of this section is to be conducted at Sea-Tac Airport in exterior weather-exposed locations and over impervious surfaces, do not use the Galvanized Steel pipe option

A. [Exterior gutters and downspouts shall be fabricated from galvanized sheet steel].

1. Steel Pipe: ASTM A53 Schedule 40, galvanized

2. Malleable Iron Fittings: [ASME B16.3, screwed type] [ASTM A47].

3. Mechanical Grooved Couplings: Malleable iron, galvanized.

4. Cast Iron Fittings: [ASME B16.1, flanges and fittings;] [long pattern, recessed] [ASME B16.12, threaded fittings].  
OR

B. [Exterior downspouts, gutters and fittings shall be fabricated from Stainless Steel]

1. Pipe grade [T304] [T316], Schedule [40] [80].

2. Sheet grade T304, ASTM-A-240, [24 ga.] [22ga] [20ga].  
2.4 EXTERIOR FLOOR DRAINS

A. Manufacturers: JR Smith, Josam, Wade, Zurn, Or Approved Equal.  
Edit the following descriptive specifications to identify Project requirements. If Work of this section is to be conducted at Sea-Tac Airport in exterior locations and over impervious surfaces, do not use the Galvanized option.

B. Floor Drain (FD-1): ANSI A1121.1; [Lacquered] [Galvanized] cast iron two piece body with double drainage flange, weep holes, [bottom outlet] [reversible clamping collar,] [flashing collar]and round, adjustable [nickel-bronze] [polished brass] strainer. [Josam No. 30000-A, Zurn Z-415, Or Approved Equal.].  
Provide the following trench drain in parking areas and ramps, and where heavy traffic and large water volume occurs. If Work of this section is to be conducted at Sea-Tac Airport in exterior locations and over impervious surfaces, do not use the Galvanized option.

C. Floor Drain (FD-6): [Lacquered] [Galvanized] cast iron two piece body with drainage flange, heavy duty grate [6 inches] [12 inches] wide, [12 inches] [24 inches] long, dome strainer, end plates with gaskets.  
2.5 EXTERIOR PLANTER AND ROOF DRAINS
A. Manufacturers: Wade, Zurn, J.R. Smith, Or Approved Equal.  
B. Roof Drain (flat roof): Cast iron body with combined flashing clamp and gravel stop, cast iron dome and under deck clamp. Nominal flange diameter 15-1/4 inches.
C. Overflow Roof Drain (flat roof): Cast iron body with combined flashing clamp, 2-inch water dam and gravel stop, cast iron dome, and under deck clamp. Nominal flange diameter 15-1/4 inches.
D. Overflow Rain Leader Discharge Nozzle: Nickel bronze body and flange.
Edit the following descriptive specifications to identify Project requirements. Lacquered finish is standard. Strainer options will depend upon water quantity, soil type, type of material around drain, and service accessibility. Most of the remaining options pertain to the deck type. If Work of this section is to be conducted at Sea-Tac Airport in exterior locations and over impervious surfaces, do not use the Galvanized option for the drain body.

E. ANSI A112.21.2; Lacquered, galvanized cast iron body with sump. The first section of pipe below the drain shall be cast iron or brass.

F. Strainer: Removable polyethylene, cast metal, cast aluminum, cast bronze, cast iron high dome with stainless steel or bronze screen.

G. Accessories: Membrane flange, flashing and membrane clamp with integral gravel stops.  
2.6 DOWNSPOUT BOOTS

Provide single source justification if only one brand is specified.

A. Manufacturers: JR Smith, Josam, Wade, Zurn, Or Approved Equal, equal to J.R. Smith model 1785, 1786 or 1787-18 as applicable.  
2.7 SUMPS

Edit the following descriptive specifications to identify Project requirements. Cast-in-place concrete sumps are not included in this section. They should be specified in Division 33 Utilities.  
A. [Precast concrete] [Epoxy coated fabricated steel] [Glass fiber reinforced [encased with 8 inches concrete]] with [required openings] [vent flanges, flanged discharge connections, sealed power cord entry plugs; pump access openings, inspection plates and drainage fittings].

B. Cover: [3/8 inch] [___ inch] thick [checkered steel] [___] plate with gasket seal frames and anchor bolts.  
2.8 SEDIMENT INTERCEPTORS

Edit the following descriptive specifications to identify Project requirements. Cast iron interceptors are common in the smaller manufactured sizes. Use stainless steel for corrosive fluids. Use precast for large sizes.

A. [Epoxy coated cast iron] [Stainless steel] [Precast concrete] body and secured cover with removable stainless steel sediment bucket.  
Catch Basins and Manholes may be specified in this section if appropriate for the size and scope of the Project. They are also specified in more detail in Section 33 41 00 - Storm Drainage.

2.9 CATCH BASINS

Edit the following descriptive specifications to identify Project requirements.

A. Barrel: ASTM C478; precast concrete sections laid on cast-in-place reinforced concrete foundation pad, 36 inches or 48 inches diameter with precast concrete top.

B. Inlet Assembly: Two piece heavy-duty cast steel or cast iron frame and grate with ground or machined grate and frame bearing surfaces.

C. Curb and gutter style: Rectangular grate and storm back, capacity [247 cu ft/s] [___ ft/s].

D. Round frame and grate: standard with capacity [194 cu ft/s] [___ cu ft/s].

E. Manhole frame: Grated top, capacity [141 cu ft/s] [___ cu ft/s].  
Construction with a sloped bottom on a sump is dependent upon local conditions and approvals.

F. Cover over outlet: Minimum [6 feet] [___ feet] and [slope bottom slab 10 percent to outlet invert] [minimum 2 feet sump below outlet].  
2.10 MANHOLES

A. Formed Bottom Manholes: ASTM C478; [concrete masonry units] [or] [reinforced precast concrete sections] laid on cast-in-place reinforced concrete foundation pad as specified in Section 03 30 00 - Cast-in-Place Concrete.

1. Size: [48 inch] [___ inch] diameter, (reduced to 24” at cover).

2. Cover: Standard cast iron with minimum sized pick hole, and frame. Use heavy-duty cover and frame in vehicular traffic areas.

3. Steps: 3/4 inch diameter [galvanized steel] [or] [aluminum] on 16 inch centers.  
PART 3   EXECUTION

3.1 EXAMINATION

A. Section 01 31 13 - Project Coordination: Coordination and project conditions.

B. Verify that excavations are to required grade, dry, and not over-excavated.

3.2 PREPARATION

A. Ream pipe and tube ends. Remove burrs. [Bevel plain end ferrous pipe.]  
B. Remove scale and dirt, on inside and outside, before assembly.

C. Prepare piping connections to equipment with flanges or unions.

3.3 INSTALLATION

A. Install Work in accordance with Section 20 00 00 - Mechanical Work - General.

B. Provide and install pipe hangers and supports. 
C. Provide clearance in hangers and from structure and other equipment for installation of insulation and access to valves and fittings. 
D. Install piping to allow for expansion and contraction without stressing pipe, joints, or connected equipment. 
E. Provide access where valves and fittings are not exposed.

F. Storm Drainage:

1. Waste and clean water drains shall be collected independently in each building and carried independently to the sanitary sewer and storm drains respectively.

2. All area drains, yard drains, window well drains and the like shall be connected to the storm sewer drain system unless located on the ramp or AOA areas served by the IWS system, then they will be connected to the IWS system.

3. Drains from the fire protection system shall be (6) six inches minimum and be connected to the storm drains

G. Footings shall have footing drains connected to the storm sewer drain system. Footing drains shall not be connected to an interior sump pump.

H. Extend cleanouts to finished floor or wall surface. Lubricate threaded cleanout plugs with mixture of graphite and linseed oil. Ensure clearance at cleanout for snaking drainage system. Cleanouts shall be cast iron ferrule with tapered brass plug. 
I. Encase exterior cleanouts in 18” square by 6” deep concrete pad flush with grade

J. Install floor cleanouts at elevation to accommodate finished floor.
K. Provide non-conducting dielectric connections wherever jointing dissimilar metals.
L. Provide swing or expansion joints for rainleaders. Install main vertical stacks with provisions for expansion.
M. Establish elevations of buried piping outside the building to ensure not less than 3 ft of cover unless otherwise approved by the Engineer.
N. Install piping penetrating roofed areas to maintain integrity of roof assembly.
O. Prepare exposed, unfinished pipe, fittings, supports, and accessories ready for finish painting. 

P. Install bell and spigot pipe with bell end upstream.

Q. Sleeve pipes passing through partitions, walls and floors.

R. Do not use the following: Plastic piping (ABS, CPVC, PE, PVC) within the building envelope.
S. All pipes, valves, clean outs, particularly waste piping must be accessible for maintenance.  Where recessed in wall cavities provide removable access panels or other approved methods for access.  
3.4 ERECTION TOLERANCES

A. Section 01 45 16.13 - Contractor’s Quality Control Program: Tolerances.

B. Establish invert elevations, slopes for drainage to [1/4] [1/8] [___] inch per foot minimum. Maintain gradients.

3.5 TESTING
A. Subject all Work to hydrostatic test of 10 feet head of water. Obtain approval for all Work or portions of Work as tested, in writing, prior to covering or concealment in any manner. Notify Engineer at least 2 business days prior to testing any portion of Work and do not conceal any Work until so directed. Owner shall witness testing.
PART 4   MEASUREMENT AND PAYMENT
4.1 GENERAL

A. No separate measurement or payment will be made for the Work required by this section. The cost for this portion of the Work will be considered incidental to, and included in the payments made for the applicable bid items in the [Schedule of Unit Prices] [Lump Sum price bid for the Project].

End of Section
Revision History:

05/01/2014 Conversion to 2004 CSI Numbering System

10/15/2014 Added Sole Source and Salient Characteristics Note to Part 2 and revisions
12/11/2018 Added requirements for Maritime projects 
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