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April 16, 2021 
 
 

ADDENDUM NUMBER FOUR (4) 
 

Bid Number 00001591 
 

Columbia Boulevard Wastewater Treatment Plant Organic Waste Receiving Facility 
 

Bids Due:  April 27, 2021 by 2:00 P.M. 
 
This addendum provides changes to the plans and specifications for the above-entitled project to 
be considered by each bidder.  This addendum shall be included in the bid and, when closing the 
contract, will be a part thereof.  Any changes made by this addendum to said plans and 
specifications offset only the portion of the plans, words or paragraphs specifically mentioned 
herein, and the balance of the plans and/or specifications remain in full force.  It is the 
responsibility of all bidders to conform to this addendum. 
 

Item No. Location Change 

4.0 

09 96 00 
2.02 C. 
Finish 

Schedule 

Delete the Finish Schedule Table in its entirety 
 
Replace the Finish Schedule Table as follows:  
  

Structure/Component Substrate 
Coating 
System Comments 

    
Process Piping and 
equipment 

Black 
Steel pipe. 

Metal 
equipment. 
Non-buried 

Ductile 
Iron Pipe 

No. 3 Process 
piping 

which is to 
be 

insulated is 
required to 
be painted.   

Process Piping Buried 
Ductile 

Iron 

Asphalt Per Section 
40 05 13 

 
Clarifying Note: the design intent is for all pipe to be coated per 
this schedule including pipe that is insulated. Buried ductile iron 



 

 

pipe is also coated, as specified in 40 05 13. 
 

4.1 32 10 00 
2.02 C 

 
Delete PAC ¾” Open Graded Mix gradation column 
 
Replace previous column with:  
 
 

Sieve 
Size 

PAC – 1/2" 
Open Graded 

 Control 
Points 
(% passing 
by Weight) 

 Min. Max. 
1" - - 

3/4" 99 100 
1/2" 90 98 
3/8" - - 

No. 4 18 32 
No. 8 3 15 

No. 200 1.0 5.0 
 

4.2 
40 70 00 

2.02 
A.1.a. 

Delete: “VegaPULS 66” 
Replace with “VegaPULS 64” 

4.3 40 70 00 
2.02 A.2 

Add part b. :  
 
b. Aluminum housing, all weather condition rated.  

4.4 
40 70 00 

2.02 
A.3.a.1) 

Delete 2.02 A.3.a.1) in its entirety 
 
Replace 2.02 A.3.a.1) with: 
 
 “1) Pulsed radar, 80 GHz range, maximum output power of 
1.0mWatt and capable of measuring tank level through a 
fiberglass reinforced plastic flange as shown in the Drawings.” 

4.5 40 70 00 
2.02 A.4.c Delete 2.02 A.4.c. in its entirety 

4.6 
CD01, 

Detail 5 
Note 7 

Delete reference to “3/4” Open Graded Porous Asphalt” 
 
Replace with: 
“1/2” Open Graded Porous Asphalt” 

4.7 

E15 
Keynote 
4, E16 

Key Note 
3, and 

E17 Key 
Note 2 

Delete noted Key Note in its entirety 
 
Replace noted Key Note with: 
“SELF REGULATING HEATER CABLE. FIELD VERIFY 
REQUIRED LENGTHS AND INSTALL PER THE 
MANUFACTURER’S INSTRUCTIONS. NOTE, SYMBOLOGY 
ON THIS SHEET HAS BEEN OMITTED FOR CLARITY AND 



 

 

DOES NOT REPRESENT ENTIRE EXTENTS OF HEAT 
TRACING REQUIRED. INSTALLATION SHALL BE ON 
PIPING SYSTEMS PER THE PIPE SCHEDULE AND AS 
SPECIFIED IN SECTION 40 05 13.” 

4.8 

Sheets 
G05, C06, 

M04, 
M08, 

M09, E03, 
E05, E06, 
E07, E18, 
E21, E22, 

E3266, 
K01, S05 

Delete Sheets G05, C06, M04, M08, M09, E03, E05, E06, E07, 
E18, E21, E22, E3266, K01, and S05 
 
Replace with the attached Revised Sheets G05, C06, M04, 
M08, M09, E03, E05, E06, E07, E18, E21, E22, E3266, K01, 
and S05 

4.9 

Spec 
Section 

06 60 00, 
40 05 13 

Delete Spec Sections 06 60 00 and 40 05 13 
 
Replace with the attached revised Spec Sections 06 60 00 and 
40 05 13 

4.10 
Spec 

Section 
26 05 29 

Add Spec Sections 26 05 29 to the Specification TOC and the 
Bid Book.  

4.11 

Spec 
Section 

01 11 13 
1.06 B1  

Delete: “Substantial Completion shall be no later than 770 
Calendar Days after statement of Notice to Proceed.” 
 
Replace with: “Substantial Completion shall be no later than 785 
Calendar Days after statement of Notice to Proceed.” 

 
 
Bidders Questions and Answers: The following questions and responses are provided for 
information only. The responses shown below do not modify requirements of the Bid 
Documents.  
 

Item No. Location Change 

4.12 Sheet 
G05 

Question: BS40 is not a material class typically used in 
construction of ‘NONPOTABLE WATER’ systems. Can/should a 
different material be used? Can Sch 80 PVC be used for this 
application? 
 
Answer: Updated G05 is published with this addendum. Piping 
systems for PW have been changed and no longer use BS.  

4.13 Project 
Schedule 

Question: At the prebid meeting, the following project schedule 
was presented. We cannot find this information in the 
documents. Please confirm the anticipated construction 
schedule.  
 
       Anticipated Project Milestones 

• Pre-bid Conference: March 8, 2021 
• Pre-bid Conference: March 8, 2021 
• Issue Addendum: March 12, 2021 
• Bids Due: April 13, 2021  



 

 

• Precon/NTP: July 2021 
• Submittals: July – Dec 2021  
• Foundation Design: Dec 2021  
• Permitting: Jan – Aug 2022  
• Mobilization: Sept 2022 
• Construction: Sept 2022 – May 2023  
• Startup and Testing: June – Sept 2023  
• Substantial Completion: Oct 2023 

 
Answer: The following are the rough anticipated milestones for 
this project: 
 
       Anticipated Project Milestones 

• Bids Due: April 27, 2021  
• Precon/NTP: Aug 2021 
• Submittals: Aug – Feb 2022  
• Foundation Design: Jan-Feb 2022  
• Permitting: Feb – Sep 2022  
• Mobilization: Aug 2022 
• Construction: Aug 2022 – Sep 2023  
• Startup and Testing: June – Sept 2023  
• Substantial Completion: Sept – Oct 2023 

4.14  

Question: Spec section 40 05 13 for pipe type BS40 provides 
for welded joints only.  Yet the exposed piping in the digester 
control building is shown with grooved joints.  Please confirm 
that grooved joints are acceptable for this system where shown. 
 
Answer: Section 40 05 13 is reissued as part of this addendum 
and adds grooved joints.  

4.15 M08 

Question: Regarding the connection to 8” HRS line mentioned 
on Drawing M08, it is noted on the drawing that the 8”x4” ductile 
iron tee should be epoxy lined.  The only spec I see for epoxy 
lining of ductile iron is ceramic epoxy, but Protecto 401 ceramic 
epoxy has a maximum continuous temperature limit of 120-
degree F with occasional surges to 150-degree F allowed.  The 
service temperature of the HWR and HWS systems appears to 
be up to 180-degree F according to valve and accessory system 
G.  Please clarify the type of epoxy required on this 8x4” tee 
given these temperature limits.   
 
Answer: The HRS HRR pipeline is unlined Black Steel. The tie 
in at the HRS/HRR connection requires installation of a new 
grooved joint for installation of the new connection tee. 
 
Sheet Key Note 1 is referencing the connection of the new 4” 
FOG/EBS pipeline into the existing 8” Circulating Sludge 
pipeline serving Digester 10. As noted, the welded tee is in the 
opposite orientation requires cutting the tee out, installing new 
grooved ends and installing a new grooved tee as shown. The 
cutting process will damage the interior epoxy liner which 



 

 

requires repair prior to installing the tee. The existing pipe is 
installed with a high temperature epoxy, 3M Scotchkote 306, 
Porter MCR 65 High Solids Epoxy, or equivalent. Coordinate 
repair material with Owner. Provide field touch up and repair 
prior to installation per the Key Note.  

4.16 40 05 13 

Question: Spec section 40 05 13 par. 2.03.D.1 states that black 
steel pipe shall be SCH 40 ASTM A53 butt weld or 
seamless.  Perhaps it should have said welded or 
seamless?  Butt weld is a joint type while seamless describes 
how the pipe is made.  Please clarify if seamless or welded 
(such as ERW) is required for the black steel pipe on this project.  
 
Answer: Black steel pipe can be either seamless or welded. 
One method of creating welded pipe is using rolled steel plate 
that is welded in the shop by butt seam or spiral seam. The spec 
and ASTM A53 is allowing of either manufacturing approach.  

4.17  

Question: The pipe schedule lists PW service as using SCH 40 
black steel for all sizes and services.  There is a significant 
amount of buried 4”, 2”, and 1” piping for this system and it 
seems very unlikely that black steel pipe and fittings with welded 
joints (per pipe schedule and specs) are desired for this 
system.  Please clarify the type of pipe required for buried PW 
service. 
 
Answer: Updated G05 is published with this addendum. Piping 
systems for PW have been changed and no longer use BS.  

4.18 32 10 00 
2.02 C 

Question: I spoke with a couple of the asphalt providers in the 
area and they stated that ¾” open grade porous is not available 
anywhere—it’s no longer produced. A mix like ½” open grade is 
available, however.  
 

 
 
Answer: See Addendum item 4.1 and 4.6 above noting changes 
to Specified asphalt mix Design and Broadband Limits: 

4.19 40 05 13 

Question: The pipe schedule lists PW service as using SCH 40 
black steel for all sizes and services.  There is a significant 
amount of buried 4”, 2”, and 1” piping for this system and it 
seems very unlikely that black steel pipe and fittings with welded 
joints (per pipe schedule and specs) are desired for this 
system.  Please clarify the type of pipe required for buried PW 
service. 
 



 

 

Answer: See revised Section 40 05 13 attached to this 
addendum.  

4.20 40 05 13 

Question: In the flexible connectors section of the spec. (40 05 
13)-15 it reads that “c. Connections: 300 lb drilled in 
conformance with ANSI B16.5.”  Should this be 125/150 lb 
drilled?  
 
Answer: 150 lbs. is sufficient.  See attached revised 
Specification Section 40 05 13.  

 
END OF ADDENDUM 

 
 
Please direct all questions and concerns to Rachel Beane, at Rachel.Beane@portlandoregon.gov.  
 
 
Sincerely, 
 

 
Kathleen Brenes-Morúa 
Interim Chief Procurement Officer 
kbm: rab  

mailto:Rachel.Beane@portlandoregon.gov
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SECTION 06 60 00  

FIBERGLASS FABRICATION 

PART 1 - GENERAL  

1.01 SUMMARY 

A. Section Includes: 

1. Fiberglass Building 

1.02 REFERENCES 

A. American Iron and Steel Institute (AISI). 

B. ASTM International (ASTM): 

1. ASTM D635  Rate of Burning and/or Extent and Time of Burning of Plastics 

in a Horizontal Position 

2. ASTM D638  Tensile Properties of Plastics 

3. ASTM D696  Coefficient of Linear Thermal Expansion of Plastics Between -

30°C and 30°C With a Vitreous Silica Dilatometer 

4. ASTM D790  Flexural Properties of Unreinforced and Reinforced Plastics and 

Electrical Insulating Materials 

5. ASTM D2344  Short-Beam Strength of Polymer Matrix Composite Materials 

and Their Laminates 

6. ASTM E84 Surface Burning Characteristics of Building Materials 

C. Occupational Safety and Health Administration (OSHA) 

D. International Building Code (IBC) 

1.03 SUBMITTALS 

A. Submit in accordance with Section 01 33 00. 

B. Product Data: Fully describe all products proposed for use. Include data on 

physical, chemical, and structural engineering properties. Include submittal for 

catalyzed resin sealant for repairs. Provide Manufacturer’s published literature 

including: 

1. Structural design data. 

2. Structural properties data. 

3. Shelter panel load/deflection tables. 

4. Corrosion resistance tables. 

5. Certificates of compliance. 

6. Test reports as applicable. 

7. Accessory layout drawings showing locations for lighting, heaters, vents, 

panels, electrical conduits, and other accessories needed to be mounted within 

the structure. Layout drawing shall show anchoring locations and blocking 

details with allowable anchoring capacities for support of wall and roof 

mounted systems described above.   

C. Shop Drawings: Custom prepared project specific shop drawings showing 

dimensions, joint locations and connection details. Furnish manufacturer's shop 

drawings clearly showing material sizes, types, styles, part or catalog numbers, 
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complete details for the fabrication and erection of components including, but not 

limited to, location, lengths, type and sizes of fasteners, clip angles, member sizes, 

and connection details. 

D. Calculations:  Calculations prepared by a Structural Engineer registered the State of 

Oregon demonstrating compliance with the load design criteria noted in this 

section. Building drawings, including building anchoring calculation, shall be 

stamped and signed by a Structural Engineer registered in the State of Oregon.  

E. Permit Submittal: provide a complete permit application package including all 

structural calculations including anchor bolt calculations into the concrete 

foundation shown on the plans, details showing compliance with code provisions 

including code analysis, egress analysis, energy code calculations and analysis, and 

address all comments from the AHJ in order to obtain all required permits for the 

structure.  

1.04 QUALITY ASSURANCE 

A. Qualifications: Provide work fabricated and installed by a licensed specialty 

contractor who has been exclusively engaged in fiberglass fabrication work of the 

type required for the past 5 years. 

B. Regulatory Requirements: 

1. Comply with the IBC and the Oregon Structural Specialty Code especially 

Chapter 26, Plastic. 

C. Design Criteria per S01 and the following: 

1. Seismic Load:  

a. Use Group: II 

b. Seismic Importance Factor, I: 1.25 

c. Mapped Spectral Response Acceleration Parameters: 

1) SS: 0.868g 

2) S1: 0.396g 

d. Site Class: D  

e. Design Spectral Response Acceleration Parameters: 

1) SDS: 0.667g 

2) SD1: N/A 

f. Seismic Design Category: D 

g. Response Modification Factor, R: refer to manufacturer 

h. Seismic Amplification Factor, Ω: refer to manufacturer  

1.05 WARRANTY 

 

A. The enclosure shall be warranted for two (2) years for 100 percent replacement 

against defects in materials, workmanship and chemical attack. 

1.06 DELIVERY AND STORAGE 

A. Inspect all items delivered to the site for damage. Replace items that have splintered 

or suffered surface damage. 

B. Store in a clean area without adding other concentrated or distributed loads above 

the items. 
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C. Store in accordance with Manufacturer’s requirements. 

PART 2 - PRODUCTS 

2.01 STRUCTURAL SHELTER 

A. General:  Shelter shall be 20 feet x 10 feet x 12 feet sidewall height for inside 

dimensions as shown on the Drawings. The structure shall not have a FRP floor, 

rather be able to be anchored to a concrete slab foundation. Prior to fabrication, 

building size shall be confirmed by Contractor and Owner following favorable 

review of electrical equipment submittals for equipment that is to be installed 

within the fiberglass building. The shelter shall be pre-manufactured by Plasti-Fab, 

Tracom, or equal.   

B. Shelter Material: The shelter shall be built out of ribbed FRP with a minimum 

thickness of 2 inches. There shall be no embedded wood, treated or otherwise.  

1. Shelter shall be capable of withstanding wind forces resulting from a 120 mph 

ultimate wind speed and a 40 psf snow and ice load. 

2. The structural material shall have minimum ultimate tensile (ASTM D638) of 

14,000 pounds per square inch and flexural strength (ASTM D790) of 23,000 

pounds per square inch.   

3. All interior and exterior shelter surfaces shall have a 10 – 15 mil gelcoat finish 

backed by a resin-rich layer of resin and chopped glass forming a water and 

chemical resistant surface.  The remainder of the laminate shall be fiberglass 

reinforced polyester containing not less that 30% glass content by weight.   

4. All finished surfaces of FRP items and fabrications shall be smooth, resin-

rich, free of voids and without dry spots, cracks, crazes or unreinforced areas. 

All glass fibers shall be well covered with resin to protect against their 

exposure due to wear, weathering, or chemicals. 

5. Manufacture material with a resin compound that will provide fire retardance. 

All fire retardant FRP products shall have a tested flame spread rating of 25 or 

less per ASTM E-84 Tunnel Test. 

6. Manufacture material with a resin compound that will resist ultraviolet light 

and include a synthetic surfacing veil to produce a resin rich surface. 

7. Provide product of a white color. 

2.02 ROOF 

A. Shelter shall have a gabled roof with overhang between 2-3 inches.  The roof slope 

shall be 3 feet horizontal for every vertical foot. 

B. Roof shall be integral to the structure and shall not be removable.  

C. Roof shall be insulated per Section 2.05. 

2.03 DOORS 

A. The FRP doors shall be of similar construction to shelter walls and shall be a single 

door configuration.  Doors shall have a resilient, closed cell foam neoprene seal per 

ASTM-D 1056 to provide a tight closure on all four edges.  

1. Width of the doors shall be 36 inches with a height of 96 inches. Provide 

single and double leaf door assemblies as shown on the Drawings.     
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2. Each door shall include a raised coaming sill to keep the shelter water tight 

and a one-piece, purpose built, 3 inch deep fiberglass drip cap over doors that 

shall extend 2 inches beyond each side of the door.  

3. Door hinges shall be made of stainless steel and shall be installed at 3 points 

on each door. Hinges shall be ½” diameter SS 304 pins with nylon liners, 

bolted to the door and shelter and allow for door adjustment. 

4. Doors shall include a spring loaded door closer.  

5. Doors shall include a door holder, to prevent door closure during high winds. 

6. Door handles shall be a lever set with storeroom function and panic bar style 

hardware. Door hardware shall be compatible with BEST cores. Cores will be 

provided by Owner.  

2.04 ANCHORING 

A. Anchoring to a concrete slab shall be accomplished with a minimum 3” FRP 

bolting flange molded to the bottom of the wall.  Provide waterproofing gasket, full 

perimeter, for installation between anchoring flange and concrete. The shelter 

manufacture shall provide details based on the specific design criteria and 

anchoring calculation.   

2.05 OTHER ACCESSORIES 

A. The shelter shall also include the following: 

1. Wall and Roof Insulation: closed cell rigid insulation dimensionally stable 

over the full range of operating temperatures, -60F to 300F, and contain no 

CFDs. 

a. Density: 1.8 lbs/ft3 

b. Closed cell content: 92% 

c. U-Factor: Insulation shall be provided for the shelter roof and wall 

assemblies to meet the 2021 Oregon Energy Efficiency Specialty Code 

(Table 5.5-5 of ASHRAE Standard 90.1-2019) prescriptive U-factors for 

semi-heated spaces in Climate Zone 4c as follows: 

1) Roof Assembly Maximum U factor:  0.034 (R-30 equivalent level 

of insulation) 

2) Wall Assembly Maximum U factor:  0.089 (R-13 equivalent level 

of insulation):    

2. Space Heater:  A UL Listed 120 VAC, wall mounted heater with an integral 

thermostat.  Maximum capacity of heater shall be 700 W to limit heat to 12 

BTU/hr-sf for semi-heated space criteria in the 2021 Oregon Energy 

Efficiency Specialty Code. 

3. Exhaust Fan:  Provide one 120 VAC exhaust fan and gravity exhaust louvers 

with exterior shroud cover.  Fan shall be thermostatically controlled with a 

capacity of approximately 2200 CFM at 0.2 inches W.C. external static 

pressure.   

4. Intake Louver:  Provide motorized intake louver, sized to provide the required 

make-up air for the selected exhaust fan, with a maximum differential 

pressure of 0.1 inches W.C.  Intake louver shall be interlocked with exhaust 

fan and shall remain closed when fan is not in operation. 

5. Fire extinguishers, exit signs, and other appurtenances as required by building 

codes.  
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6. Wall supported anchoring system; provide anchoring support systems as 

needed for installation of building accessories specified herein and shown on 

the Drawings. Provide location and capacity on submitted shop drawings. 

Coordination locations with Contractor and favorably reviewed equipment 

submittals.  

 

B. Provide building wire with Type XHHW insulation in accordance with 2.02 of 

Section 26 05 19. 

C. Exposed conduit within shelter shall be Galvanized Rigid Steel in accordance with 

2.02 of Section 26 05 33. 

D. Onsite electrical contractor shall be responsible for all other electrical scope of 

supply including conduit and wire to and from Other Accessories listed above.  

 

PART 3 - EXECUTION 

3.01 FABRICATION 

A. Fabricate all structural components in the shop to the greatest extent possible. No 

enclosed construction allowed.  

B. Sealing: All shop fabricated cuts or drilling shall be coated with vinyl ester resin to 

provide maximum corrosion resistance. All field fabricated cuts or drilling shall be 

coated similarly by the contractor in accordance with the manufacturer's 

instructions. 

3.02 INSTALLATION 

A. Set structural components accurately in position and hold with support devices until 

permanent anchors are secured. 

B. Repair all damaged surfaces with catalyzed resin sealant. 

C. Provide continuous waterproofing caulk bead around perimeter of structure at the 

interface between the concrete foundation pad and the structure’s anchoring flange.  

END OF SECTION 
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SECTION 26 05 29 

HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS  

  

  

PART 1 -  GENERAL  

  

1.01  DESCRIPTION OF WORK  

  

A.  This section specifies conduit and equipment support systems for electrical 

equipment as specified herein, and as indicated on the Drawings. 

  

1.02  REFERENCES   

  

A.  This section references the latest revisions of the following documents.  They are 

a part of this section as specified and modified.  In case of conflict between the 

requirements of this section and of those of the listed documents, the 

requirements of this section shall prevail.  

  

 Reference           Title  

       IBC Chapter 16          International Building Code – Structural Design  

        SMACNA          Seismic Restraint Manual Guidelines for 

Mechanical Systems 

        NFPA 70           National Electric Code (NEC)  

        UL 2024             Cable Routing Assemblies and Communications 

Raceways  

        UL 1479            Fire Tests of Penetration Fire Stops  

 

 

1.04  SUBMITTALS  

  

A.  Provide the following submittals prior to construction, in accordance with Section 

01 33 00, Submittal Procedures.  

  

1. Manufacturer's product data on Channel Erector System. 

2. Manufacturer's product data on Supplementary Structural Support 

Framing (if any). 

a. Structural supports must be reviewed and approved by a 

licensed structural engineer. Designs for structural conduit, 

trapeze or other elevated mounting must be approved, stamped 

and sealed by a licensed structural engineer. 

b. Shop drawings to be included to verify seismic anchorage and 

bracing for the vertical and lateral restrain of conduit. Shop 

drawings and calculations to bear the seal of a professional 

engineer in the State of Oregon.  
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PART 2 -  PRODUCTS   

  

2.01  GENERAL  

  

A.  Manufacturers: Thomas and Betts, Unistrut, Kindorf or approved equal. 

  

2.02     EQUIPMENT BASES 

 

A. Provide equipment bases for all floor mounted electrical equipment. Unless 

otherwise indicated, bases must be poured-in-place concrete curbs nominally 3.5 

inches high, and be 1 inch larger on all exposed edges than the equipment to be 

mounted. 

 

B. Where legs are required, they shall be made of the same material as the 

equipment. Mounting methods employed to equipment should be compliant with 

manufacturer’s recommended mounting. 

  

2.03      SUPPORTS  

 

A. Provide hangers or other devices such as pads, channels, struts, joists, anchors, 

etc., necessary for the support of electrical equipment. Provide the design, 

fabrication, and erection of supplementary structural framing required for 

attachment of hangers or other devices supporting electrical equipment. Show on 

shop drawing supplementary framing including design loads, member size and 

location. When supplementary framing is indicated, verify that dimensions are 

suitable for the equipment furnished. Provide additional strength when equipment 

furnished is heavier than that specified. 

 

B. Supports must be 316 stainless-steel Unistrut or approved equal. 

 

2.04     CHANNEL ERECTOR SYSTEM 

 

A. Provide steel channel erector system components where required for equipment 

and supports and where detailed or specified. All system components shall be 

stainless. Channel shall be nominally 1-5/8 inches square, 12 gauge, unless 

otherwise noted. Provide all other required system components for a complete, 

secure, and approved installation. 

 

B. All hardware must be 316 listed grade stainless steel. 

 

2.04     PIPE STRAPS 

 

A. Two-through-hole bolted system to be used for all attachment to supports. Straps 

to match raceway material schedule. 
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PART 3 - EXECUTION   

  

3.01     CONDUIT SUPPORT SYSTEM 

  

A. Substantially support conduit by straps, suitable clamps, or hangers to provide a 

rigid installation. Perforated strap hangers and twisted wire attachments will not 

be acceptable. Do not support or fasten raceways to other pipe or in a manner to 

prevent the ready removal of other pipe.  

B. All hardware shall follow material schedule specified in Section 26 05 33, and 

where unclear, default should be corrosive resistant option such as grade 316 

stainless steel. 

C. Contractor must provide all electrical equipment supports necessary to provide a 

complete installation for the electrical system specified. 

D. Provide independent supports to structural members for electrical fixtures, 

materials or equipment installed along walls (internal or external) in/above 

ceiling, and utility void spaces. 

E. Install vertical support members for equipment, straight and parallel to building 

walls. 

F. Each device/equipment shall be provided by its own set of supports, supports not 

to be shared for adjacent devices. 

1. This pertains for hangers and mounting devices but not necessarily to erector 

channels. 

2. New channels must be provided by the most limiting load factor plus a safety 

factor of at least 4. Elements to consider include but are not limited to: 

a. Anchoring system to the mounting mater. 

b. Channels’ load limits. 

c. Fastener load limit. 

3. Calculate loading for all conduit racks. Do not exceed manufacturer's 

recommendations. 

G. Support conduits within 18 inches of outlets, boxes, panels, cabinets, and 

deflections. 

H. Building and independent structurally sound equipment: 

1. Where possible, support all conduit, cable tray, and equipment from structural 

members, beams and joists.  
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2. Provide all supplemental steel angles, channels, or other members to support 

conduit, cable tray, and equipment where structural members do not occur for 

proper mounting rigid mounting. 

3. Do not reuse already existing supports that are in use without specific prior 

approval from the Owner. 

4. Equipment weighing 400 lbs or more and all suspended or wall mounted 

equipment weighing 20 lbs or more must have structural engineering analysis 

and stamped approval for the installation location and method. 

5. Do not mount to joists in a manner that causes eccentric loading on the 

structure without installing reinforcing webbing to mitigate the new load 

condition. 

 

3.02     JUNCTION AND PULL BOX SUPPORT 

 

A. Substantially support conduit by straps, suitable clamps, or hangers to provide a 

rigid installation. Perforated strap hangers and twisted wire attachments will not 

be acceptable. Do not support or fasten raceways to other pipe or in a manner to 

prevent the ready removal of other pipe.  

 

 

** END OF SECTION ** 
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SECTION 40 05 13 

PIPING, VALVES AND ACCESSORIES 

PART 1 - GENERAL 

1.01 SUMMARY 

A. Section includes: Provide all piping, including fittings, valves, supports, and 

accessories as shown on the Drawings, described in the Specifications and as 

required to completely interconnect all equipment with piping for complete and 

operable systems, including equipment drains. 

1.02 REFERENCES 

A. Air-Conditioning and Refrigeration Institute (ARI) 

B. American Society of Heating, Refrigerating and Air-Conditioning Engineers 

(ASHRAE) 

C. ASTM International (ASTM) 

D. American Society of Mechanical Engineers (ASME) 

E. American National Standards Institute (ANSI) 

F. American Water Works Association (AWWA) 

G. American Welding Society (AWS) 

H. Cast Iron Soil Pipe Institute (CISPI) 

I. U.S. Department of Transportation (DOT) 

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

K. National Fire Protection Association (NFPA) 

1.03 SUBMITTALS 

A. The following information shall be submitted in accordance with Section 01 33 00: 

1. A copy of this specification section, with addendum updates included, and 

all referenced and applicable sections, with addendum updates included, 

with each paragraph check-marked to indicate specification compliance or 

marked to indicate requested deviations from specification requirements. 

Check marks (✓) shall denote full compliance with a paragraph as a whole. 

If deviations from the specifications are indicated, and therefore requested by 

the Contractor, each deviation shall be underlined and denoted by a number in 

the margin to the right of the identified paragraph, referenced to a detailed 

written explanation of the reasons for requesting the deviation. The Owner’s 

Representative shall be the final authority for determining acceptability of 

requested deviations. The remaining portions of the paragraph not underlined 

will signify compliance on the part of the Contractor with the specifications. 

Failure to include a copy of the marked-up specification sections, along with 
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justification(s) for any requested deviations to the specification requirements, 

with the submittal shall be sufficient cause for rejection of the entire submittal 

with no further consideration. 

2. Where applicable, a copy of the contract document control diagrams and process 

and instrumentation diagrams relating to the submitted equipment, with 

addendum updates that apply to the equipment in this section, marked to show 

specific changes necessary for the equipment proposed in the submittal. If no 

changes are required, the drawing or drawings shall be marked "no changes 

required". Failure to include copies of the relevant drawings with the submittal 

shall be cause for rejection of the entire submittal with no further review. 

B. Shop Drawings: 

1. Verify by excavation, inspection and measurement all installation conditions, 

including existing utilities and structures, for all pipe before preparation of 

Shop Drawings. Submit field measurements and photos with Shop Drawings 

where exposed conditions are significantly different than indicated on the 

Drawings.  

2. Layouts and Schematics: Submit detailed installation drawings of all piping. 

Schematics may be submitted for piping 4 inches and smaller. The Drawings 

and schematics shall include: pipe support locations and types, fittings, valves, 

other appurtenances. (Product Review). 

3. Submit data to show that the following items conform to the Specification 

requirements: 

a. Pipe, fittings and accessories (Product Review). 

b. Fabricated pipe supports and other pipe supports (Product Review). 

c. Pipe couplings and flexible pipe pieces (Product Review). 

d. Valves and Accessories (Product Review). 

e. Thermal insulation (Product Review). 

4. Calculations:  Calculations prepared by a Structural Engineer registered the 

State of Oregon demonstrating pipe supports designed by the Contractor 

comply with the load design criteria. Support drawings, including anchoring 

calculation, shall be stamped and signed by a Structural Engineer registered in 

the State of Oregon.  

5. Submit samples of gaskets and other materials where required by the detailed 

specifications. 

6. Submit certified test reports as required herein and by the referenced standard 

specifications (Product Information). 

7. All items utilized on systems supplying or producing drinking water or on 

reclaimed water systems, including, but not limited to, pipe and valve linings, 

solvent cements, welding materials, gaskets and gasket lubricants, and 

additives in concrete or cement mortar shall comply with the Safe Drinking 

Water Act and NSF requirements for use in water systems (in accordance with 

local requirements OR in accordance with Section 64591 of the California 

Water Works Standards). Submit proof of NSF certification for each item. 
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8. Samples: Solder and flux for copper pipe. 

C. Manuals: Furnish manufacturer's installation and operation manuals, bulletins, and 

spare parts lists for the following items: 

1. Valves 4 inches and larger and all actuated valves. 

2. Air Valves. 

3. Pneumatic/motorized actuators, including positioners and I/P converters. 

Include the actuator manuals for the valves requiring them. 

4. Strainers, motorized or automatic washing. 

5. Filters. 

6. Pressure regulators. 

7. Rotameters. 

D. Affidavits: Furnish affidavits from the manufacturers for the following equipment: 

1. Valves, motorized or hydraulic or pneumatically operated. 

2. All motorized or calibrated equipment. 

E. Field test reports as required in Part 3. 

1.04 QUALITY ASSURANCE 

A. Materials and equipment furnished under this Section shall be of manufacturers 

who have been regularly engaged in the design and manufacture of the materials 

and equipment for a period of at least 5 years. Demonstrate to the satisfaction of the 

Owner’s Representative that the quality is equal to the materials and equipment 

made by the manufacturers specifically named herein, if an alternate manufacturer 

is proposed. 

B. Factory Quality Control: The Contractor shall test all products as noted herein and 

by the reference specifications. 

C. Field Quality Control: 

1. The Owner will: 

a. Inspect field welds and test the welds if it is deemed necessary. 

b. Perform bacteriological analysis for pipelines to be disinfected. 

2. The Contractor shall: 

a. Perform leakage tests. 

b. Be responsible for the costs of additional inspection and retesting by the 

Owner resulting from noncompliance. 

1.05 POTHOLING (CHECK ON LOCATIONS) 

A. Do not prepare any shop drawings for, or make final order for, or design any pipe 

materials for any particular section of pipeline until all utilities in that section of 

pipeline have been exposed and until such time as no interferences are found 

between said existing utilities and the proposed pipeline alignment. If interferences 

are found in any particular section of pipeline, do not prepare any shop drawings 

for, or make final order for, or design any pipe materials for that particular section 

of pipeline until the pipeline alignment has been modified by the Owner’s 

Representative to eliminate all such interferences. 
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1.06 CONSTRUCTION SCHEDULING/SEQUENCING 

A. Construction under this Contract may involve expansion and/or modification of an 

existing piping system which must continue to provide service to all buildings 

during construction. 

B. Connections and utilities changes must be programmed to provide the least possible 

interruptions of service. Prior to any shutdown, all materials, fittings, supports, 

equipment and tools shall be on the site and all necessary labor scheduled prior to 

starting any connection work. The Contractor shall notify the Owner’s 

Representative in writing at least 7 days in advance of any required shutdowns so 

that affected customers may be notified. In general, shutdowns shall not exceed 

4 hours in duration unless specifically authorized or indicated in the suggested 

construction sequence. If a shutdown of more than 4 hours is required, the 

Contractor shall first install temporary service connections to all affected houses 

and other buildings. All temporary piping shall be disinfected before being put into 

service (water and recycled water piping systems only). 

C. All work under this Contract shall be conducted in a manner which will minimize 

shutdowns, open roadways, or traffic obstructions caused by the construction. 

Shutdowns causing damage to adjacent public and private property shall not be 

permitted, and any damage resulting shall be the sole responsibility of the 

Contractor. 

D. Planned utility service shutdowns shall be accomplished during periods of 

minimum use. In some cases, this will require night or weekend work, which shall 

be at no additional cost to the Owner. The Contractor shall program his work so that 

service will be restored in the minimum possible time, and shall cooperate with the 

Owner in reducing shutdowns of the utility system to a minimum. No utility 

interruption will be permitted without the prior approval of the Owner’s 

Representative. 

1.07 PIPING SYSTEMS 

A. The various piping systems are identified by a multi-letter code on the Drawings. 

Unless otherwise shown on the Drawings, each system shall be constructed using 

the materials indicated for that system in the Pipe Schedule. Piping materials are 

identified by type designation in the schedule unless otherwise noted, and most 

valves and accessories are identified by a valve and accessory system unless 

otherwise noted. 

1.08 APPURTENANCES 

A. Furnish and install all necessary guides, inserts, anchors and assembly bolts, 

washers and nuts, hangers, supports, gaskets, couplings and flanges; all other 

appurtenant items shown on the Drawings, specified or required for the proper 

installation and operation of the piping; devices included in or on the piping 

equipment; and piping accessories. 
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1.09 PIPE SUPPORTS 

A. General: 

1. Piping 8 Inches and Larger: Pipe supports are shown on the Drawings for 

piping 8 inches and larger in diameter, where the piping is shown on layout 

drawings. Each pipe support used is designed to resist seismic loading except 

where the support is of the sliding type for thermal expansion. Other supports 

are provided to resist axial seismic loading of pipes designed for thermal 

expansion. Pipe supports that are considered seismic resistant are so noted on 

the pipe support detail sheets on the Drawings. The location and types of 

supports and braces are indicative and may be modified by the Contractor to 

suit field conditions, provided the modified support system conforms to the 

design criteria stated herein, and receives the favorable review of the Owner’s 

Representative. Where piping is shown schematically only, it shall be the 

Contractor's responsibility to support all such piping in accordance with the 

design criteria stated herein and using support details shown on the Drawings. 

Pipe supports have been designed assuming flanged joints on ductile iron pipe 

and steel pipe, unless otherwise indicated on the Drawings. If groove type 

mechanical couplings are used as an alternative, provide additional supports 

where required, particularly to resist rotation. Shop drawings of these 

additional supports shall be favorably reviewed by the Owner’s 

Representative prior to installation. 

2. Piping Less Than 8 Inches: Pipe supports are not shown for piping less than 

8 inches in diameter shall be designed by the Contractor. It shall be the 

Contractor's responsibility to support all such piping in accordance with the 

design criteria stated hereinafter and the support details shown on the 

Drawings. Piping 2-½ inches and larger and all piping for hazardous 

chemicals shall be supported with pipe supports designed to resist seismic 

loads. Hazardous chemical piping includes natural gas, polymer solution, 

compressed air, sodium hydroxide, and digester gas. Piping smaller than 

2-½ inches with non-hazardous contents may be supported with non-seismic 

resistant supports. 

3. Pipe support types and spacing shall be in accordance with the Manufacturer's 

Standardization Society (MSS) Standard Practice No. SP-58 and No. SP-69, 

except as superseded by the requirements of these Specifications. Hangers and 

supports used as components of a fire protection system shall comply with 

NFPA Standard No. 13 and be listed and labeled by UL and FM. 

B. Pipe Support System Design: 

1. Design Loads: Pipe suspension shall be such as to prevent excessive stress or 

excessive variation in supporting force while system is in operation. Pipe 

supports shall support the sum of the weight of the pipe, fittings, 

appurtenances, and contents. In addition, the pipe shall be anchored to resist 

internal pressure forces tending to separate any unrestrained joint at pressures 

1-½ times the maximum working pressure for the applicable service. 

2. Seismic Loads: See Section 01 87 13. 

3. Location: All piping shall be supported in a manner that will prevent undue 

strain on any valve, fitting, or piece of equipment. In addition, pipe supports 
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shall be provided at changes in direction or elevation, adjacent to flexible 

couplings and dismantling joints, at all nonrigid joints, at all flowmeters, at 

hose bibbs, and where otherwise shown. Where piping connects to equipment, 

tanks, it shall be supported by a pipe support and not by the equipment or 

tank. 

a. Maximum support spacing shall conform to the following table: 

 

Pipe Size 

(inches) Pipe Material 

Maximum Spacing 

(feet) 

1 inch and smaller Iron or Steel 

Copper 

Plastic 

Tubing 

6 

4½ 

continuous 

continuous 

1¼ inch to 2 inch Iron or Steel 

Copper or Plastic 

8 

5 

2½ inch to 4 inch Iron or Steel 

Copper or Plastic 

10 

6 

6 inch to 8 inch Iron or Steel 

Plastic 

12 

8 

 

b. Piping penetrations through concrete walls and slabs are considered to 

resist seismic loading, provided penetrations for pipes 3 inches in 

diameter and larger are complete with a wall flange. 

c. Branch piping is not considered to provide resistance to seismic forces. 

4. Pipe Support Material:  Per 2.08 B All pipe supports shall be Type 304 

stainless steel. 

5. Anchors: Anchors for connecting pipe supports to concrete shall be Type 316 

stainless steel and in accordance with Section 05 05 23. 

6. Thermal Expansion Allowance: 

a. Provide one rigid pipe support for each straight run of pipe and between 

each pair of flexible couplings, flexible connectors, or expansion loops 

for pipes listed below. Provide other supports at the required spacing 

that allow sliding or rolling, as noted, along the pipe axis: 

1) PVC pipe larger than 1-inch in diameter (sliding inside PVC 

sleeve). 

2) Heating hot water (rolling). 

3) Compressed Air. 

b. Provide vertical support only, that is, no lateral support, within 4 feet of 

an angle or tee for pipes listed above. 

PART 2 - PRODUCTS 

2.01 GENERAL 

A. Pipe and valve sizes are nominal inside diameter unless otherwise noted. 

B. Construct vents of materials specified for the pipe system for which they serve. 
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C. All materials delivered to the job site shall be new, free from defects, and marked to 

identify the material, class, and other appropriate data such as thickness for piping. 

D. Acceptance of materials shall be subject to strength and quality testing in addition 

to inspection of the completed product. Acceptance of installed piping systems shall 

be based on inspection and leakage tests as specified hereinafter. 

E. Cutoff Flanges: Provide at all pipe or sleeve penetrations where cast into wall for 

pipes 4 inches and greater in nominal diameter, and at all penetrations of 3-inch and 

smaller nominal diameter pipe in wet or potentially wet locations as indicated on 

the Drawings. Cutoff flange outside diameter shall be at least a standard connection 

flange's outside diameter except that for pipe 30-inch-diameter and larger, nominal 

size, cutoff flange outside diameter may be 6 inches greater than outside pipe 

diameter. Cutoff flange shall be at least ¼-inch thick and shall be continuously 

welded (or cast) onto the pipe.  

2.02 GENERAL MATERIAL REQUIREMENTS 

A. Gaskets: Except where specified otherwise, gaskets shall be SBR rubber or NBR 

(Nitril or Buna-N). Bolts and Tie Rods: Unless specified otherwise herein, flange 

bolts and nuts, coupling bolts and nuts, tie rods, and other hardware shall be as 

follows: 

1. Type 316 stainless steel, minimum tensile strength: 60,000 psi. 

2. Apply an anti-gauling compound to the threads of stainless steel bolts. 

B. Flexible Sealant: Flexible sealant for pipe joints, where shown on the Drawings, 

shall be a two-component polysulfide, non-sag; Sikaflex 2C, Dualthane, or equal. 

C. Fusion Epoxy Coating: AWWA C213; except application shall be by fluid bed only 

unless the greatest dimension of the article to be coated exceeds 10 feet, in which 

case electrostatic spray or flocking application may be used. 

2.03 PIPING MATERIALS 

A. Pipe and Fitting Designation: Piping materials are identified by a "Type" 

designation in these Specifications. The "Type" designation identifies not only the 

pipe itself but the associated fittings and appurtenances and the installation and test 

procedures described for that "Type." The designation of a particular type shall 

indicate a complete installation including fittings, joints, cleaning and testing. The 

pipe and fitting materials for each type designation shall be as specified herein and 

summarized in the Pipe Type Schedule. 

B. Pipe Schedule: Piping systems and their corresponding piping and valve systems 

are listed on the Drawings. 

C. Pipe Type Schedule: Pipe material, joints, and fittings shall be as summarized 

below. A detailed specification of each pipe type follows. (The detailed 

specification supersedes the schedule in case of any conflicts.) 

 

Pipe Type Pipe Description Field Joints Fittings 

BS40 Black Steel, Schedule 40 Weld Steel 
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Pipe Type Pipe Description Field Joints Fittings 

CUP Copper Solder or Flare Wrought 

Copper or 

Bronze 

DIPB Ductile Iron Bell & Spigot Pipe B&S DI 

DIPF Ductile Iron Flanged Pipe Flange or Mech. 

Groove Coupling 

DI 

GSP Galvanized Steel Pipe Threaded Forged Socket 

Welded or 

Threaded 

PVC-1 PVC, Schedule 80 Threaded or 

Solvent Weld 

PVC, Schedule 

80 

PVC-5 PVC, Sewer ASTM D3034 B&S  PVC, ends to 

match pipe 

SSP Stainless Steel Pipe Flanged or Weld Stainless Steel 

D. BS40 Pipe: 

1. Pipe: Schedule 40 black steel, ASTM A53, Grade B, butt weld or seamless. 

2. Joints: Butt welded or socket welded, except where otherwise shown on the 

Drawings and where screwed or flanged accessories or valves are required. 

3. Fittings:  

a. Forged steel, butt weld type, same Schedule as pipe conforming to 

ASTM A234, or 2,000 psi forged steel socket weld fittings conforming 

to ASTM A105. 

b. Grooved End: Ductile iron, AWWA C110 for materials, dimensions and 

pressure ratings. Grooves shall be in accordance with AWWA C606, 

Table 3, for rigid joints. Bolts and nuts for grooved end joints and 

fittings shall be Type 304 stainless steel. 

4. Flanges: Where required to connect to flanged equipment or valves, shall be 

slip-on or weld-neck type conforming to ASTM A105 or ASTM A181. Flange 

drilling and facing shall match that of the flanged valves or equipment to 

which the pipe connects. 

5. Branches two sizes or smaller than pipe main may be made with factory 

fabricated steel welding saddles manufactured by Bonney; Ladish; or equal. 

6. Coating: Protective coating per Section 09 96 00, shipped bare or shall be 

factory primed compatible with selected field paint system. Factory coated 

when installed with Insulation System B.  

 

E. CUP Pipe: 

1. Pipe: Copper, ASTM B88. 

a. Buried: Type K (soft drawn). 

b. Exposed: Type L (hard drawn). 

2. Joints: 

a. Buried: Soldered or flared. 

b. Exposed: Soldered. 
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3. Solder: ASTM B32, Alloy Grade SN 94, SN 95 or SN 96. Solder and flux 

shall contain less than 0.2% lead. 

4. Fittings: 

a. Soldered: Wrought copper, ASTM B75 for materials and ANSI B16.22 

for dimensions; or cast bronze, ASTM B62 for materials and ANSI 

B16.18 for dimensions. 

b. Flared: AWWA C800 and ANSI B16.26. 

F. DIPB Pipe: 

1. Pipe: Ductile iron bell and spigot pipe, AWWA C151. 

a. Minimum Pressure Class: 350. 

2. Joints: Restrained push-on or mechanical, AWWA C111 as modified, except 

where flanged joints are shown on the Drawings or where making connections 

to valves. 

a. Gaskets: SBR OR NBR (Nitril or Buna-N). 

b. Restrained joints: For all connections provide restrained joints for pipe 

and fittings capable of deflection after restraint is installed. Joints shall 

not separate under an internal pressure of 250 psi. For push-on joints use 

TR FLEX or Field Lok by United States Pipe & Foundry Company; 

Flex Ring by American Cast Iron Pipe Company; or equal. For 

mechanical joints use Megalug restraints by EBAA Iron, or equal. 

c. Buried Tee-Head Bolts and Nuts for Mechanical Joints: Ductile iron or 

cor-ten, or Type 304 stainless steel. 

d. Buried bolts and nuts for flanged joints shall be Type 304 stainless steel. 

e. Provide insulating flanges with two cathodic test stations for buried 

ductile iron to steel connections. 

3. Fittings: Restrained ductile iron with push-on joints, or mechanical joints, 

AWWA C110 and AWWA C153. 

a. Special Fittings: Special fittings not available in ductile iron or cast iron 

pipe may be fabricated of welded steel pipe (Type WSP Pipe) with a 

design pressure of 350 psi. Line and coat with fusion epoxy. Design and 

wall thickness shall be submitted to the Owner’s Representative for 

review. 

4. Lining: Standard thickness cement mortar lining for pipe and fittings, 

AWWA C104, except where noted otherwise in the Drawings or in the Piping 

Schedule. Cement mortar linings shall be seal coated. Alternatively, fittings 

may be fusion epoxy lined and coated per AWWA C116. 

a. Ceramic Epoxy lining for pipe and fittings where required in the 

Drawings or Piping Schedule: 

1) Pipe and fittings shall be previously unlined. Solvent clean and 

completely abrasive blast all areas to receive lining. 

2) The ceramic epoxy material shall be an amine cured novalac epoxy 

containing at least 20% by volume of ceramic Quartz. Ceramic 

epoxy lining shall meet the following test requirements: 

a) Permeability rating of 0.00 when tested per Method A of 

ASTM E 96, Procedure A with 30-day test duration. 
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b) Salt spray (scribed panel) results equal to 0.0 undercutting 

after 2 years per ASTM B-117. 

c) Cathodic disbondment 1.5 volts at 77°F equal to no more 

than 0.5 mm under cutting after 30 days per ASTM G-95. 

d) Immersion testing using ASTM D-714: 

(1) 20% sulfuric acid – no effect after 2 years. 

(2) 140°F 25% sodium hydroxide – no effect after 2 years. 

(3) 160°F distilled water – no effect after 2 years. 

(4) 120°F tap water (scribed panel) 0.0 undercutting – after 

2 years. 

e) Abrasion resistance of no more than 3 mils loss after one 

million cycles per European Standard EN 598, Section 7.8. 

3) Lining shall be factory applied to the interior of pipe and fittings to 

a dry film thickness of 40 mils. Gasket areas and spigot ends shall 

be coated with 6 to 10 mils of ceramic epoxy joint compound, 

which shall also be used for field touchup of any damaged 

surfaces. 

4) Thickness test linings per SSPC-PA-2 using a magnetic film 

thickness gauge. Test interiors for pinholes with nondestructive 

2,500-volt test. Correct all defects before shipment. 

b. Glass lining for pipe and fittings, where required in the Drawings or 

Piping Schedule: 

1) The glass lining shall be applied to chemically clean casting in 

such manner that intergranular hydrogen entrapment is eliminated. 

Bisque coating shall be matured at temperatures exceeding 

1,400°F. Furnace atmosphere will be normal or inert with reduced 

moisture environment. 

2) The lining shall have a compressive strength of 30,000 psi and 

hardness of 6 MOHS scale, or equivalent performance after 

5,000 wear cycles in standard Taber Abrasive Test. 

3) The glass lining, including interface, shall average a minimum of 

0.008-inch in thickness as measured by Elco Magnetic thickness 

gauge. No reading shall vary more than 50% under or 150% over 

this figure. Glass coating shall be resistant to corrosion of solutions 

at 125°F between pH 3 and pH 10. Standard T Section Thermal 

Shock Test as specified by U. S. Bureau of Standards, over a range 

of 500°F, shall produce no visible deterioration of linings. Lining 

shall not be affected by a 10%N solution of sulfuric acid 

evaporated on the glass surface at ambient temperature. 

4) Pinholes shall be kept to a minimum, representing less than 0.1% 

of the total glassed surface. Lining shall be smooth and glasslike. 

Joint edges shall be smooth and unchipped. 

5) Pipe shall be bored or machined to remove any voids, protrusions 

or surface irregularities to obtain a smooth, continuous surface for 

glass lining. Pipe shall be of suitable wall thickness to assure that 

boring or machining will not impair the specified wall thickness. 
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5. Coating: Buried pipe shall receive asphalt coating per AWWA C115. Exposed 

or submerged pipe requiring protective coating per Section 09 96 00 shall be 

shipped bare or shall be factory primed compatible with selected field paint 

system. Factory coated when installed with Insulation System B. 

6. Protection for buried pipe: Polyethylene encasement, black, AWWA C105. V-

Bio Enhanced Polywrap and shall consist of three layers of co-extruded linear, 

low-density polyethylene (LLDPE), fused into a single thickness of not less 

than 8 mils. The inside surface of the polyethylene wrap to be in contact with 

the pipe exterior shall be infused with a blend of antimicrobial compound to 

mitigate microbiologically infused corrosion and a volatile corrosion inhibitor 

to control galvanic corrosion. Single-wrap pipe, double-wrap flanged fittings, 

mechanical joints, or other appurtenances with significantly different outside 

diameters from the pipe. Tape to seal seams and overlaps at least 4 mils thick 

and at least 2 inches wide. 

a. Omit polyethylene encasement when this piping system is installed with 

Insulation System B.  

7. Pipe Taps: 

a. Direct threaded taps are not acceptable. Pipe branch line connections 

shall be made using service saddles, by using reducing flanges on tees, 

or by tapping blind flanges on tees. 

b. Service Saddles: 

1) Materials: Ductile iron saddle with electro-galvanized straps and 

hardware for above ground and bronze or 304 stainless steel for 

buried, and nitrile or neoprene gaskets. 

2) Type: For ductile iron pipe 4 inches and less, single strap saddles 

may be used. For pipe greater than 4-inch, double-strap saddles can 

be used. 

3) Manufacturers: Smith-Blair Model 311; equivalent by Mueller; 

or equal. 

8. Field Closure Connections for Restrained Joints: Pipe cut in the field where 

necessary and when favorably reviewed by the Owner’s Representative shall 

be connected by one of the following methods. 

a. Series 3800 Mega-Coupling by EBAA Iron, Inc.; or equal. 

b. Mechanical joint sleeve with two Series 1100 Metalug restraints by 

EBAA Iron, Inc.; or equal. 

G. DIPF Pipe: 

1. Pipe: Flanged or grooved end ductile iron. 

a. Flanged Pipe: AWWA C115 including Appendix A, minimum thickness 

Class 53. 

b. Grooved End Pipe: AWWA C151 with grooves in accordance with 

AWWA C606, Table 3, for rigid joints. Provide minimum thickness 

classes in accordance with AWWA C606. 

2. Joints: Where flanges are shown on the Drawings, provide mechanical rigid 

grooved couplings up to 24-inch or flanges. Provide flanges where required to 

connect to valves, equipment or certain pipe supports. 
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3. Flanges: Ductile iron, plain faced, AWWA C115. Submit certification that 

flanges comply with AWWA C115. Provide insulating flanges with two 

cathodic test stations for buried ductile iron to steel connections. 

4. Mechanical Grooved Couplings: AWWA C606, minimum pressure rating of 

150 psi. 

5. Fittings: 

a. Flanged: Ductile iron, AWWA C110 or AWWA C153. 

b. Grooved End: Ductile iron, AWWA C110 for materials, dimensions and 

pressure ratings. Grooves shall be in accordance with AWWA C606, 

Table 3, for rigid joints. 

c. Special Fittings: Special fittings not available in ductile iron may be 

fabricated of fusion epoxy lined and coated welded steel pipe with a 

design pressure of 450 psi. Submit design and wall thickness to the 

Owner’s Representative for review. 

d. Buried bolts and nuts for flanged and grooved end joints shall be 

Type 304 stainless steel. 

6. Lining: Standard thickness cement mortar lining for pipe and fittings, 

AWWA C104, except where noted otherwise in the Drawings or in the Piping 

Schedule. Cement mortar lining shall be seal coated. 

a. Glass lining for pipe and fittings where required in the Drawings or 

Piping Schedule: See ductile iron push-on joint Pipe. 

7. Coating: Buried pipe shall receive asphalt coating per AWWA C115. Exposed 

or submerged pipe requiring protective coating per Section 09 96 00 shall be 

shipped bare or shall be factory primed compatible with selected field paint 

system. 

8. Gaskets: 

a. Flanged: Full face, 1/8-inch-thick SBR rubber or NBR (Nitril or 

Buna-N), AWWA C115, Appendix A. 

b. Mechanical Grooved Coupling: SBR rubber or NBR (Nitril or Buna-N), 

AWWA C606. 

9. Flange Bolts: AWWA C115, Appendix A unless stainless steel is required in 

paragraph 2.02. 

10. Pipe Taps: 

a. Direct threaded taps are not acceptable. Pipe branch line connections 

shall be made using service saddles, by using reducing flanges on tees, 

or by tapping blind flanges on tees. 

b. Service Saddles: 

1) Materials: Ductile iron saddle with electro-galvanized straps and 

hardware for aboveground and bronze or 304 stainless steel for 

buried, and nitrile or neoprene gaskets. 

2) Type: For ductile iron pipe 4 inches and less, single strap saddles 

may be used. For pipe greater than 4-inch, double strap saddles 

shall be used. 

3) Manufacturers: Smith-Blair Model 311 or 313; equivalent by 

Mueller; or equal. 
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11. Field Closure Connections for Restrained Joints: Pipe cut in the field where 

necessary and when favorably reviewed by the Owner’s Representative shall 

be connected by one of the following methods: 

a. Series 3800 Mega-Coupling by EBAA Iron, Inc.; or equal. 

b. Mechanical Joint Sleeve with two Series 1100 Megalug Restraints by 

EBAA Iron, Inc.; or equal. 

H. GSP Pipe: 

1. Pipe: Galvanized steel, ASTM A53 Grade B, Schedule 160. 

2. Fittings: 

a. Pressure Pipe Service: Galvanized malleable iron, screwed, ASTM 

A234 for materials, ANSI B16.11 for dimensions and classification.  

1) Threaded Class 3000 

2) Socket Weld Class 6000 

3. Thread Compound: Permatex No. 2; Crane equivalent; or equal, or Teflon 

tape. 

I. PVC-1 Pipe: 

1. Pipe: Schedule 80 polyvinyl chloride (PVC), gray, normal impact, 

Type 12454 B, ASTM D1784 and ASTM D1785. Pipe shall bear the National 

Sanitation Foundation (NSF) label. 

2. Joints: Solvent weld, except flanged or threaded permitted where required at 

equipment connections and where required on the Drawings. Use Military 

Specification T 27730A tape for threaded joints. 

3. Fittings: Solvent weld, socket type, of same material as the pipe, Schedule 80, 

ASTM D2467. 

4. Cement: Solvent weld, ASTM D2564, as recommended by the pipe 

manufacturer for the schedule and size to be joined. 

5. Pipe Cleaner: As recommended by the pipe manufacturer for the schedule and 

size to be joined. 

J. PVC-5 Pipe: 

1. Pipe and Fittings: Polyvinyl chloride sewer pipe:. 

a. 4- through 15 inch: ASTM D3034, SDR 26. 

2. Joints: Elastomeric gasket joints, ASTM D3212. 

3. Gaskets: Nitrile.  

4. Factory Testing: 

a. Pipe Tests: Test at least three specimens for each size to be provided for 

the following conditions in accordance with ASTM D3034. 

1) Pipe Diameters 

2) Pipe Flattening 

3) Impact Resistance 

4) Pipe Stiffness 

b. Joint Tests: Assemble two sections of pipe for each size in accordance 

with the manufacturer's recommendations. Test in accordance with 

ASTM D3212. 

c. Gasket Tests for NBR Gaskets: Test three gaskets of each size for all 

properties noted in Section 7 of ASTM F477. 
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K. SSP Pipe: 

1. Pipe: Stainless steel, ASTM A312 or A778 \TP 316L, Schedule 10S except 

Schedule 40S for screwed joints and pipe 6 inches and smaller. 

2. Joints: Butt welded or socket welded OR mechanical grooved couplings, 

except where screwed or flanged joints are required adjacent to valves or 

equipment. Cut or rolled groove connections, AWWA C606. 

3. Fittings: Wrought stainless steel, ASTM A774, TP316L, ANSI B16.9 for 

dimensions. 

4. Flanges: Welding neck or slip-on, raised face, ASTM A182, TP316 

ANSI B16.5 for dimensions. Class 150, drilling to match adjacent accessories 

or valves. 

5. Gaskets: Full face gasket per ANSI B16.21, non-asbestos Hypalon or Viton or 

Teflon-bonded EPDM. 

2.04 PIPE COUPLINGS AND FLEXIBLE PIPE PIECES 

A. General: For typical pipe joints refer to pipe material specifications. Other joint 

devices shall be furnished where called for on the Drawings and as specified below. 

B. Flexible Couplings and Flange Coupling Adaptors: 

1. Sleeve: Cast iron or fabricated steel. 

2. Followers: Cast iron, ductile iron, or steel. 

3. Sleeve Bolts: ASTM A325, Type 3; malleable iron; or equivalent, except for 

buried and submerged, which shall be Type 304 stainless steel and 

Type 316 stainless steel, respectively. 

4. Coating: High-build epoxy line and coat sleeve and followers. 

5. Pressure Rating: The test pressure of the applicable service or 50 psi, 

whichever is greater. 

6. Performance: Longitudinal movement and angular deflection capabilities shall 

meet AWWA C219. 

7. Flanged Coupling Adaptor Flanges: Match mating flanges. If required by 

connecting valve or other device, provide flanges with inside diameter equal 

to nominal pipe diameter. 

8. Buried Flexible Coupling Sleeve: Long barrel; Smith-Blair 442, Dresser 

Style 40; or equal. 

9. Manufacturers: 

a. Flexible Couplings: 

1) Connecting Pipe with Identical Outside Diameters: Smith-

Blair 411 or 441; Dresser Style 38 or 138; or equal. 

2) Connecting Pipe with Slightly Different Outside Diameters: Smith-

Blair 413 or R441; Dresser Style 62; or equal. 

b. Flange Coupling Adaptors: Smith-Blair 912 or 913; Dresser 

Style 128-W; or equal. 

10. Gaskets: SBR rubber or oil and grease resistant (Nitril or Buna-N). 

11. Joint Restraint: Provide joint harnesses (tie rod lug or attachment plate 

assemblies) designed for the test pressure or 50 psi, whichever is greater, 

across all flexible couplings and flange coupling adaptors, except where 

specifically indicated otherwise on the Drawings. For steel pipe, the joint 
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harness shall conform to the requirements of Chapter 13 of AWWA M-11, 

Table 13-4 - Tie Bolt Schedule for Harnessed Joints. Anchor studs may be 

used on flange coupling adapters for pipe up to 12 inches in diameter. 

12. Protection for Buried Couplings, Dismantling Joints and Adaptors: 

a. Double-wrap with polyethylene encasement, AWWA C105 and tape the 

edges of the encasement with PVC tape. 

C. Dismantling Joint: 

1. General: The Dismantling Joint shall be a self-contained flanged restrained 

joint fitting, including both flanged components and sufficient harness bars to 

withstand the imposed thrust complying with AWWA C219 where applicable. 

The Dismantling Joint shall be furnished as a complete assembly consisting of 

spigot piece, flange adapter, tie bars, and gasket. The gasket seal and 

compression stud and nut arrangement shall be separate and independent of 

the tie bar restraint system. 

2. Performance: No less than 5 inches of longitudinal adjustment and installed 

with 4 inches of inward adjustment and 1 inch of expansion. 

3. Pressure Rating: 150 psi. 

4. Spigot Piece and Flange Adapter: Steel. 

5. Exterior Fasteners: All exterior fasteners including the bars shall be 

316 stainless steel. The bar diameter shall be equal to the corresponding bolt 

diameter of the mating flange. 

6. Flanges: AWWA C207 Class D. 

7. Coating: Coated inside and out with a fusion bonded epoxy coating applied to 

a DFT thickness of 5 to 10 mils. The epoxy shall comply with the 

requirements of AWWA C550 and AWWA C213. Stainless steel fasteners 

and tie bars shall not be painted.  

8. Gaskets: 

a. Flanged gaskets shall be full faced gaskets SBR, 1/8-inch thick. 

b. Wedge gaskets shall be EPDM Grade 199, Buna-S or Buna-N. 

9. Manufacturer: The dismantling joint shall be Style 131 as manufactured by 

Dresser Industries/SVE or equivalent by Romac; or equal. 

D. Mechanical Groove Couplings: 

1. Application: Mechanical couplings (segmental clamp joints) shall be used 

wherever shown on the Drawings. They may be substituted for flanged joints 

on steel pipe if favorably reviewed by the Owner’s Representative and may be 

substituted for flanges on ductile iron pipe to the extent permitted under the 

ductile iron pipe specification. 

2. Type: AWWA C606, pressure rated at least 300 psi. 

3. Joints: Cut groove, except shoulder joints may be used for steel pipe where the 

wall thickness of the pipe is less than that allowed by Table 4 (AWWA C606). 

Only Type B, Type C, and Type D special ends are acceptable for shoulder 

joints. 

4. Grooves: 

a. Ductile Iron Pipe where Mechanical Groove Couplings are shown on the 

Drawings: Flexible joint, Table 2 (AWWA C606). 
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b. Ductile Iron Pipe where Flanges are shown on the Drawings: Rigid joint, 

Table 3 (AWWA C606). 

c. Steel Pipe: Table 4 (AWWA C606). 

5. Gaskets: EPDM. Use Nitrile for oil service. 

E. Flexible Connectors: 

1. Fixed-flange, bellows type with integral flow liner and limit rod lugs. 

a. Materials: 

1) Flanges: ASTM A240 Type 304 stainless steel. 

2) Bellows: Laminated ASTM A240 Type 304 stainless steel.  

3) Flow Liner: ASTM A240 Type 304 stainless steel. 

4) Limit Rods: ASTM A307 bolts, A563 nuts. 

b. Pressure Rating: 150 300 psi minimum. 

c. Connections: 150 300 lb drilled in conformance with ANSI B16.5. 

d. Manufacturer: Hyspan Model 5502R; Microflex; or equal. 

F. Flexible Metal Hose: 

1. Braid enclosed corrugated metal hose with factory attached ends with male 

pipe threads in sizes to 1-½-inch and with flanges for sizes 2-inch and larger. 

Units shall have minimum live length as recommended by the manufacturer 

for maximum misalignment of ½-inch unless larger misalignment requirement 

is shown on the Drawings. 

2. Minimum Pressure Ratings: 

 

Service Minimum Working Pressure (psi) 

Compressed Air 300 

Water 150 

 

3. Material: AISI Type 316 ELC stainless steel. 

4. Manufacturers: Flexonics Series 401; Anaconda Type LW and BW; or equal. 

2.05 CONNECTION DEVICES FOR SEWERS 

A. Transition Couplings: Transition couplings shall be elastomeric plastic or synthetic 

rubber-resistant to sewage and grease, chemical and normal sewer gases. Couplings 

shall be designed to slip over the outside of the pipes being connected with a snug 

fit. Couplings shall be held in place and sealed with a stainless steel band clamp 

around each end. Couplings shall be specifically manufactured for making the 

transition between various types of pipe with different outside diameters. Couplings 

shall meet the requirements of the Uniform Plumbing Code. Fernco; Indiana Seal; 

or equal. 

B. Transition Donuts: Transition donuts shall be elastomeric plastic resistant to sewage 

and grease, chemicals and normal sewer gases. They shall be designed to be 

inserted into the bells of sewer pipe to adapt the bell to accept the spigot of a 

smaller size pipe. They shall have reversed fins on the inside and outside to grip the 

bell and spigot. Transition donuts cast or grouted into concrete pipe or manhole 

sections shall have an outside diameter at least 2 inches greater than the inside 

diameter. Fernco; Indiana Sea; or equal. 



BID ORGANIC WASTE RECEIVING FACILITY  PROJECT E10804 

PIPING, VALVES AND ACCESSORIES (40 05 13) - 17 

C. Manhole Adaptors: Manhole adaptors shall be SBR rubber manhole waterstops for 

use with PVC sewer pipe, Fernco, or equal. 

D. Flexible Manhole Connectors: ASTM C923. 

E. House sewer service lateral connections between existing pipe and cast iron soil 

pipe replacement pipe shall be made with rubber couplings and elastomeric 

bushings sealed with stainless steel banks; Calder couplings as manufactured by 

Joints, Inc.; Fernco; or equal. 

F. Other Devices: Other equivalent connection deices will be considered provided they 

are made of elastomers resistant to sewage and grease, chemicals, and normal sewer 

gases. Metallic parts shall be stainless steel. 

2.06 VALVES AND ACCESSORIES 

A. Valve and Accessory System Designation: Most valves and accessories to be 

furnished and installed are identified by a valve and accessory system designated by 

a letter symbol in the Pipe Schedule. 

B. General Requirements for Valves: 

1. All valves of each type shall be the product of one manufacturer. 

2. All exposed valves shall be furnished with operators, handwheels, levers, or 

other suitable type wrench including handles as specified herein or as shown 

on the Drawings. Valves 4-inch and larger located more than 7 feet above the 

floor level shall be furnished with chain operators. Chains shall be galvanized 

and shall extend to within 3 feet of the floor. Provide hook so that chain may 

be stored clear of walkways. All buried valves shall be provided with 2-inch-

square operating nut and valve boxes. 

3. All threaded stem valves shall open by turning the valve stem counter-

clockwise. 

4. All exposed valves and valve operators shall have a non-bleeding shop coat, 

unless otherwise specified. Buried valves and operators shall be painted with 

System 8 as specified in Section 09 96 00. 

5. Pneumatic and Hydraulic Valve Actuators: Conform to AWWA C504 and 

AWWA C540 as modified herein. Cylinder bodies, heads, and ends fabricated 

from plastic, fiberglass, or other non-metallic materials will not be acceptable. 

C. General Requirements for Accessories: Pressure Gauges: Provide shutoff valves for 

all pressure gauges. Conform to additional requirements in this Section below. 

D. Valve and Accessory Systems: See Piping Schedule on the Drawings. 

1. Valve and Accessory System A: Applicable Service Condition: Clean Water 

and air. 

a. Gate Valves through Size 2-inch: 

1) Rating: 200 psi WOG. 

2) Type: Rising stem, screw in bonnet, solid wedge disc, handwheel 

operated. 

3) Connections: Threaded. 

4) Materials: All bronze. 

5) Manufacturers: Jenkins Figure 81OJ; Crane No. 428; or equal. 
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b. Gate Valves 2-½-inch through 12-inch: 

1) Rating: 200 psi WOG. 

2) Type: Rising stem, O.S. and Y, solid wedge, handwheel operated. 

3) Connections: Flanged, 200 psi WOG. 

4) Materials: Cast iron, bronze trimmed. 

5) Manufacturers: 

a) Jenkins Figure 651A; Crane No. 465 1/2; or equal. 

b) For system pressure above 200 psi, provide Jenkins 

Figure 20J; Crane 7-1/2 E; or equal. 

c. Resilient Seated Gate Valves, 3-inch through 16-inch. 

1) General: Comply with AWWA C509 or C515 except where 

otherwise specified herein. Valve shall be epoxy lined and coated. 

2) Rating: 200 psi. 

3) Type: Rising stem, OS&Y, handwheel operated except for buried 

service use non-rising stem with operating nut. 

4) Connections: Flanged. 

5) Manufacturers: U.S. pipe Metroseal; Clow; or equal. 

d. Globe Valves through size 3-inch: 

1) Rating: 300 psi WOG. 

2) Type: Union bonnet, handwheel operated, straight or angle pattern. 

3) Connections: Threaded. 

4) Materials: All bronze, except disc shall be Teflon. 

5) Manufacturer: Jenkins 106A; Crane 7TF; or equal. 

e. Ball Valves through size 4-inch in metal piping: 

1) Rating: 400 psi WOG. 

2) Type: Lever. 

3) Connections: Threaded. 

4) Materials: Bronze body, chrome-plated ball, Teflon seats. 

5) Manufacturers: Apollo 70-100; Watts B-6000; or equal. 

f. Swing Check Valves through size 2-inch: 

1) Rating: 300 psi WOG. 

2) Type: Swing, composition disc. 

3) Connections: Threaded. 

4) Materials: All bronze, except disc shall be Teflon. 

5) Manufacturers: Jenkins 352; Crane 141; or equal. 

g. Swing Check Valves 2-inch through 12-inch: 

1) Rating: 175 psi 

2) Type: Swing, metal seats, outside spring and lever, AWWA C508. 

3) Connections: Flanged, 125-pound ANSI. 

4) Materials: Cast iron, bronze trim. 

5) Manufacturers: M & H Style 259; equivalent by Clow; or equal. 

h. Twin Element Check Valves: 

1) General: Lug type or wafer type, designed to fit between ANSI 

flanges. Provide where shown on the Drawings. 

2) Design: Valve shall have two movable elements, called doors, 

which provide a tight shutoff when there is no flow in the pipe. 
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The twin doors shall be spring loaded by means of a heavy-duty 

stainless steel torsional spring. The doors shall open when there is 

flow in the pipe. As the flow is reduced, the doors shall slowly 

close and shut tight when the flow is reduced to zero velocity. The 

entire assembly shall be designed to close without slamming. 

3) Materials: 

a) Seat: PTFE, mounted on the body. 

b) Body: Cast steel, ASTM A216 WCB or ductile iron, 

ASTM A536. 

c) Doors: Cast steel, ASTM A216 WCB; or aluminum bronze, 

ASTM B148 C95200. 

d) Spring, Hinge Shaft, and Stop Shaft: Type 316 stainless steel. 

4) Manufacturers: Duo-Chek, by TRW Mission Manufacturing 

Company; Double Door Check Valve, by APCO; or equal. 

i. Globe Style Silent Check Valves 3-inch and Larger: 

1) Rating: 200 psi through 12-inch, 150 psi above 12-inch size. 

2) Headloss: Not more than 2.5 ft. at 8 ft./sec. velocity. 

3) Type: Center guided plug with spring operated shut-off. 

4) Connections: Flanged, 125-pound ANSI. If connecting flanges are 

not full-face metal flanges, provide intermediate flanges where 

required to retain valve seat. 

5) Materials: Cast iron, bronze trim, stainless steel spring. 

6) Manufacturers: APCO Series 600; Valmatic 1800 Series; or equal. 

j. Pressure Gauge Assembly: 

1) Complete assembly shall include isolation valve, pulsation 

dampeners or snubbers. Provide a support plate to the nearest 

flange. 

2) Pressure gauges shall have a dial size not less than 4-½ inches, 

phenolic or polypropylene case, stainless steel movement, 

phosphor bronze or stainless steel bourdon tube, 0.5% accuracy 

(ASME B40.100 Grade 2A), friction mounted adjustable pointer, 

black figures on white dial, glass or acrylic window. Label face of 

dial to identify unit of measurement. If vibration is present: gauge 

case shall be liquid filled with glycerin or silicone. If vibration is 

not present: gauges will be a field fillable design. For hot water 

service, provide gauges shall be provide with a temperature rating 

of 200°F minimum. Process connection size shall be as shown on 

Drawings (1/2 NPT recommended). Complete gauge shall be 

Ashcroft 1279; Trerice Series 450; WIKA Type 222.34; or equal. 

3) Isolation valves shall be Type 316 stainless steel needle valves 

(unless ball valves are shown on the Drawings); Aschroft 7004L; 

Trerice 735 or 740; WIKA Type 910.11.200; or equal. 

4) Porous pressure snubbers shall be stainless steel for the specific 

service involved. Porosity of media shall be suitable for the fill 

fluid and range of operating pressures. Pressure snubbers shall be 
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Ashcroft 25-1112S or 50-1112S; Trerice No. 872; WIKA 

Type 910.12.100 or equal. 

k. Strainers: 

1) Rating: 125 psi. 

2) Type: Y-type basket strainers, 20-mesh. 

3) Connections: Threaded or flanged. 

4) Materials: Iron body, 304 stainless steel screen. 

5) Manufacturers: Bailey 100A; Hoffman Series 400, 450; or equal. 

6) Installation: Each to be complete with ball valve on blowoff and 

piping to drain. 

l. Solenoid Valves: Valves shall be for 150-psi water pressure, 120-Volt ac 

service, with a watertight enclosure. Valve body shall be brass, seats 

Buna-N, with stainless steel plug. Valves shall be normally closed 

except where noted otherwise. Provide manual override control. Valves 

shall be ASCO Bulletin 8211; Skinner L or R Series; or equal. 

m. Pressure Reducing Valves: 

1) For Water: 

a) Self-Contained: Watts No. U5B for low flows or 223B for 

flows to 170 gpm; Cashco Model D for low flows or 

Model 8310 HP, DS for flows to 170 gpm. 

b) Provide strainers with stainless steel screens for each 

pressure reducing valve unless otherwise noted. 

2) For Air: Valves shall have an adjustable range from 3 to 125 psi 

with integral gauges. Valves shall be as manufactured by 

Wilkerson Model 2001 or 2015; Parker Hannifin 2000; 4000, or 

6000 Series; or equal.  

n. Rotameters: Provide Type 316 stainless steel housing or frame and a 

calibrated borosilicate glass metering tube with float. The float shall be 

of a material and shape suitable for the process fluid. The tube shall be 

readily field removable for cleaning. All other wetted parts shall be 

Type 316 stainless steel, except O-rings shall be Teflon unless otherwise 

recommended by the manufacturer for the process fluid specified. End 

fittings shall be chosen to suit the process fluid and the installation 

requirements in the field. The metering scale shall be a nominal 250 mm 

in length with GPM graduations. Meters shall have a minimum 

rangeability of 10:1. Accuracy shall be ±2% of full scale for flow rates 

in the upper 90% of the maximum flow range specified. Rotameters 

shall be manufactured by Brooks Instrument; SK Instrument; Wallace & 

Tiernan; Fischer & Porter; or equal. 

o. Butterfly Valves: 

1) Standard: AWWA C504, except as modified herein. 

2) Type: 

a) 3-inch through 12-inch: Wafer body, except short body 

flanged or mechanical joint where shown on the Drawings, or 

where buried. 
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b) 14-inch through 72-inch: Short body flanged or mechanical 

joint where shown on the Drawings. 

c) Geared operator, resilient seated, 90˚ seating. 

3) Pressure Class: 

a) 3-inch through 12-inch: 150 psi. 

b) 14-inch through 72-inch: 150 psi, unless shown otherwise on 

the Drawings. 

c) Valves shall be leak-tight at rated pressure in either direction. 

4) Materials: 

a) Body: Cast Iron; ASTM A126, Class B, or ASTM A48, 

Class 40. 

b) Disk: Cast or ductile iron with Ni-Chrome or Type 316 

stainless steel edge. 

c) Valve Shaft: Type 304 or Type 316 stainless steel. 

d) Seats: Buna-N. 

5) Construction: 

a) Seats: Applied to body. Cartridge type seats with retaining 

rings are not acceptable.  

b) Disk to Shaft Connection: Stainless steel taper pins or torque 

plug. 

c) Valve Diameter Limitation: Internal diameter of valve at the 

throat shall be no less than the nominal diameter of the valve 

less 1-½ inches. 

d) Bearings shall be self-lubricating and corrosion-resistant. 

6) Finish: 

a) Exposed Exterior: Shop prime compatible with field applied 

finish coats. Refer to Section 09 96 00. 

b) Buried Exterior: Shop coat with high-solids epoxy, 12 mils 

minimum. 

c) Interior: Shop line with two-component, high solids epoxy, 

AWWA C550.  

7) Testing: Test in accordance with AWWA C504, except that 

leakage test shall be in both directions. Submit certified test results 

for tests specified in Section 5.2 for valves 24 inches and larger. 

8) Actuators: 

a) Type: Manual, except where specified otherwise, or shown 

otherwise on the Drawings. Provide valve position indicators 

on all actuators. 

b) Manual Actuators: Traveling nut, self-locking, or worm gear 

above 48 inches. 

(1) Buried: Designed for buried service, watertight up to 

10 psi. Provide 2-inch-square standard AWWA 

operating nut, with extension stem to reach the ground 

surface as shown on the Drawings, and with a ground 

level position indicator. 

(2) Provide three valve operator tee handles to the Owner. 
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9) Manufacturer: 

 

Size Range Type First Name 

Second Name 

or Equal 

3 inch to 12 inch Wafer Pratt, MKII - 

3 inch to 20 inch Flanged Pratt, 2FII DeZurik, BAW 

Buried 6 inch to 48 

inch 

Flanged Pratt Groundhog DeZurik, BAW 

 

p. Temperature Gauges: 

1) Accuracy: Plus or minus 1% of range span or plus or minus one 

scale division to maximum of 1.5% of range span. 

2) Gauge Temperature Range: Hot Water: 30°F to 240°F with 2°F 

scale divisions. 

3) Dial Type Thermometers: Bi-metal type, 5-inch white dial with 

black markings, stainless steel case, ring and stem; window of 

shatterproof glass, adjustable angle stem of length suitable for 

piping system. 

4) Thermometer Wells: Same manufacturer as thermometers, brass or 

stainless steel, pressure rated to match piping system design 

pressure, extended type where pipe is insulated. 

5) Sensor insertion depth shall be less than 3-inches. 

q. Air Valves: 

1) Standard: AWWA C512, except as modified herein. 

2) Air Release Valves (ARVs): 

a) Function: Releases accumulated air under pressure at 

pipeline high points. 

b) Materials: Cast or ductile iron body; stainless steel float. 

c) Pressure Rating: 150 psi. 

d) Manufacturers: Apco Series 200; equivalent by Valmatic; or 

equal. 

3) Air and Vacuum Valves (AVVs): 

a) Function: Exhausts large volumes of air during pipeline 

filling and allows air back in when pipeline pressure drops 

below atmospheric pressure. 

b) Provide slow closing Surge Check below air valve consisting 

of a globe style, sliding disc spring return valve. 

c) Materials: Cast or ductile iron body; stainless steel float. 

d) Pressure Rating: 150 psi. 

e) Manufacturers: Apco Series 140 or 150; equivalent by 

Valmatic; or equal. 

4) Combination Air Valves (CAVs): 

a) Function: Exhausts large volumes of air during pipeline 

filling, releases accumulated air under pressure and allows air 

back in when pipeline pressure drops below atmospheric 

pressure. 
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b) Provide slow closing Surge Check below air valve consisting 

of a globe style, sliding disc spring return valve. 

c) Materials: Cast or ductile iron body; stainless steel float. 

d) Pressure Rating: 150 psi. 

e) Manufacturers: Apco Series 140C or 150C; equivalent by 

Valmatic; or equal. 

2. Valve and Accessory System B: Applicable Service Conditions: EBS, FOG, 

EBS/FOG drainage, sewage and wastewater at working pressures to 100 psig. 

a. Plug valves 2-inch and larger: 

1) Rating: 175 psi through 12-inch 

2) Type: Eccentric plug, lever operated 4-inch and smaller, worm 

geared handwheel operated 6-inch and larger, or pneumatically or 

electrically actuated as shown on the Drawings. Valves shall 

provide driptight shutoff in both directions. 

3) Connections: Flanged, 125-pound ANSI, except screwed 

connections may be used for 2-inch valves. 

4) Materials: 316L stainless steel body ASTM A473, stainless steel 

seat, stainless steel plug, body bearings with grit excluders, and 

NBR packing or U-cup stem seal.  

5) Manufacturers: DeZurik PEC, Milliken, Clow Eccentric Plug 

Valve, or equal. 

6) Installation: Unless otherwise necessary for proper installation or 

permitted by Owner’s Representative, all eccentric plug valves 

shall be installed with shaft horizontal and with plug in upper half 

of body. Valves in sewage, FOG, and EBS lines shall be installed 

with seat on upstream end. 

b. Lever and Weight Swing Check Valve:  GA Industries Series 220, or 

equal, modified as required to meet these specifications and the project 

requirements. 

1) Materials and Function: 

a) The check valve shall conform to the materials of 

construction, pressure rating and test requirements of 

AWWA C508 and be suitable for installation in a horizontal 

or vertical flow up pipe. 

b) The body shall be made of stainless steel iron conforming to 

ASTM B with a bolted 316L stainless steel cover allowing 

complete access to and removal of all internal components 

while the valve is in the line. 

c) The valve body shall have integral flanges, flat faced and 

drilled per ANSI B16.1 Class 125 or Class 250, straight 

through, single or double increasing type, as shown on the 

plans or schedule.   

d) The valve body shall have a removable Type 316L stainless 

steel body seat held in place with stainless steel pins. 

e) The disc arm shall be 316L stainless steel and the disc shall 

be ASTM A126 316L stainless steel with a replaceable 
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Buna-N (or other suitable material) disc seat held in place by 

a type 316 stainless steel follower ring and stainless steel 

screws.  The disc shall be attached to the disc arm my means 

of a center pin, disc nut and washer providing 360 degree 

angular articulation but not rotate.    

f) The disc arm shall be suspended from and keyed to a 

stainless steel shaft that is supported at each end by stainless 

steel or no-lead bronze bushings.  The shaft shall rotate freely 

without the need for external lubrication.  The shaft shall be 

sealed where it passes through the body by means of a 

stuffing box and adjustable Teflon packing.   

g) The valve shall be supplied with an outside lever on each 

side and adjustable counterweights. 

h) The valve shall swing open smoothly when pressure reaches 

75 psi and close quickly upon pump shutdown to prevent 

flow reversal.  When closed, the valve shall seat drop tight. 

2) Testing: Each valve shall be factory tested. 

c.  Ball Valves Through 4-inch Size: 

1) Rating: 150 psi at 75°F. 

2) Type: Double union. 

3) Connections: Socket. 

4) Materials: PVC body, teflon seats and EPDM O-ring seals, except Viton 

O-ring seals with chlorine solution. 

5) Manufacturers: R&G Sloane, Asahi/America Pro Block, or equal. 

d. Globe Valves through size 3-inch: 

1) Rating: 300 psi WOG (Water, Oil, Gas). 

2) Type: Union bonnet, handwheel operated, straight or angle pattern. 

3) Connections: Threaded. 

4) Materials: All bronze, except disc shall be Teflon. 

5) Manufacturer: Jenkins 106A; Crane 7TF; or equal. 

e.  Ball Valves through size 4-inch in metal piping: 

1) Rating: 400 psi WOG (Water, Oil, Gas). 

2) Type: Lever. 

3) Connections: Threaded. 

4) Materials: Bronze body, chrome-plated ball, Teflon seats. 

5) Manufacturers: Apollo 70-100; Watts B-6000; or equal. 

f. Pressure Gauges: See Section 40 70 00 

1) Wafer style pressure sensor ring, Red Valve Series 48, constructed 

of factory coated carbon steel with Buna-N sleeve. 

2) Gauges: Shall be as specified for System A. 

3) Installation: All protectors and gauge bourdon tubes shall be 

evacuated of air, silicone filled at the factory and factory 

calibrated.  

g.  Air Valves: 

1) Standard: AWWA C512, except as modified herein. 
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2) Sewage Air Release Valves (SARVs): 

a) Function: Releases accumulated air under pressure at 

pipeline high point. Keeps sewage from air openings by 

incorporating deep body. 

b) Materials: Cast or ductile iron body, stainless steel float. 

c) Pressure rating: 150 psi. 

d) Manufacturer: Apco Series 400; equivalent by Valmatic; 

or equal. 

3) Sewage Air and Vacuum Valves (SAVVs): 

a) Function: Exhausts large volumes of air during pipeline 

filling and allows air back in when pipeline pressure drops 

below atmospheric pressure. Keeps sewage from air openings 

by incorporating deep body. 

b) Materials: Cast or ductile iron body, stainless steel float. 

c) Pressure rating: 150 psi. 

d) Manufacturer: Apco Series 400; equivalent by Valmatic; or 

equal. 

4) Sewage Combination Air Valves (SCAVs): 

a) Function: Exhausts large volumes of air during pipeline 

filling and allows air back in when pipeline pressure drops 

below atmospheric pressure. Keeps sewage from air openings 

by incorporating deep body. 

b) Materials: Cast or ductile iron body, stainless steel float. 

c) Pressure rating: 150 psi. 

d) Manufacturer: Apco Series 400; equivalent by Valmatic; or 

equal. 

3. Valve and Accessory System G: 

a. Applicable Service Conditions: Hot water for heating with temperatures 

up to 180°F. 

b. Expansion Tank: 

1) Rating: 125 psi working pressure, 240°F maximum operating 

temperature. 

2) Type: Flexible diaphragm type, ASME BPVC Section VIII, 

Division 1 labeled. Provide drain connection, gas charging valve, 

gauge connection, flanged access opening and support legs or base 

with seismic restraints. 

3) Connections: Threaded. 

4) Materials: Welded steel tank with seismic restraints, butyl 

diaphragm. 

5) Manufacturers: Amtrol Extrol; Bell & Gossett; or equal. 

c. Air Separator Assembly: 

1) Rating: 125 psi, working pressure, 350 psi maximum temperature. 

2) Type: ASME BPVC Section VIII, Division 1 labeled vessel with 

tangential inlet and outlet and blowdown connection; sized for full 

system flow capacity (400 GPM). Provide unit with stainless steel 
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strainer with 3/16” perforations.  Provide NPT vent connection at 

top of strainer. 

3) Connections: ASME 150 flanged. 

4) Materials: Welded steel tank; stainless steel strainer. 

5) Manufacturers: Amtrol AS; Bell & Gossett Rolairtrol; or equal. 

d. Water Relief Valves: 

1) Rating: 125 psi working pressure, 250°F maximum operating 

temperature. 

2) Type: Designed, manufactured, tested and labeled per ASME 

Boiler and Pressure Vessel Code. Select valve to suit actual system 

pressure and BTU capacity as indicated on Drawings. 

3) Materials: 

a) 1-¼-inch and Smaller: All bronze threaded construction; 

equipped with stainless steel seats and discs, stainless steel 

spring, and all bronze hardware. 

b) 1-½-inch and Smaller: Heavy, high-quality flanged bronze or 

cast-iron body; equipped with fully enclosed spring and brass 

trim.  

4) Manufacturer: ITT Bell & Gossett; Fisher Controls; Taco; Watts; 

or equal. 

e. Thermometers: 

1) Accuracy: Plus or minus 1% of range span or plus or minus one 

scale division to maximum of 1.5% of range span. 

2) Thermometer Scale Temperature Range: 

a) Domestic Hot Water: 30°F to 240°F scale divisions. 

b) Domestic Cold Water: 0°F to 100°F with 2°F scale divisions. 

c) Hot Water: 30°F to 300°F with 2°F scale divisions. 

d) Chilled Water: 0°F to 100°F with 2°F scale divisions. 

e) Condenser Water: 0°F to 160°F with 2°F scale divisions. 

f) Steam and Condensate: 50°F to 400°F with 2°F scale 

divisions. 

3) Mercury Thermometers: Mercury filled, red reading on 9-inch 

scale having black markings, aluminum case, acrylic plastic lens, 

adjustable angle, separable well design. 

4) Dial Type Thermometers: Bi-metal type, 5-inch white dial with 

black markings, stainless steel case, ring and stem; window of 

shatterproof glass, adjustable angle stem of length suitable for 

piping system. 

5) Thermometer Wells: Same manufacturer as thermometers, brass or 

stainless steel, pressure rated to match piping system design 

pressure, extended type where pipe is insulated. 

f. Test Plugs and Accessories: 

1) Test Plugs: Brass body equipped with a self-closing Nordel dual 

seal core to admit 1/8-inch o.d. thermometer stems or gage needle 

adapters, captive protective cap; 500 psig pressure rating; ¼-inch 

or ½-inch NPT; Sisco BNO-025 or BNO-500. 
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2) Manufacturers: Peterson Co. “Pete’s Plug”; Sisco; Terice; or equal. 

3) Test Kit: Provide kit consisting of following items in an internally 

padded and fitted carrying case; Sisco #TK2-2.5-4GAS-2T: 

a) Two (2) 2-½-inch dial gages, 0-60 psi and 0-100 psi. 

b) Two (2) dial face thermometers, 25-125°F and 0-220°F. 

c) Two (2) regular length shaft adapters (for gages). 

d) Short shank adapters with needle valves (for manual 

venting). 

g. Strainers:  

1) Rating: 125 psi. 

2) Type: Y-basket strainers, bolted cover, bottom drain connection. 

3) Connections: 2 inch and smaller, threaded, 2½ inch and larger, 

flanged. 

4) Materials: Iron body, 304 stainless steel screen. 

5) Screen Size: 

 

Service Size Perforations 

Water ¼ inch to 2 inches 20 mesh 

Water 2½ inches to 4 inches 1/16 inch 

Water 5 inches and larger 1/8 inch 

 

6) Spare Screen: One for each strainer. 

7) Installation: Each to be complete with ball valve on blow-off and 

piping to drain. 

h. Three-Way Flow Control Valves: 

1) Rating: Class 150, psig maximum, 300°F maximum. 

2) Type: T-Port, full bore three way ball control valve for diverging 

service configured for the inlet and outlet installation as shown on 

the Drawings (inlet C, pattern 1). 

3) Connections: ASME Class 150 flanged. 

4) Materials: 

a) Body: WCB carbon steel 

b) Ball: CF8 stainless steel 

c) Stem: 304 stainless steel 

d) Seat: PTFE 

e) Bearing and Packing: PTFE 

5) Manufacturer and Model: KTM MB11; or equal. 

i. Chemical Feeder: 

1) Rating: 125 psig maximum, 200°F maximum. 

2) Design: Bypass type, 6.3-gallon capacity, with fill closure and 

inlet, outlet and drain valves. 

3) Connections: Threaded. 

4) Materials: Welded steel. 

5) Manufacturer: J.L. Wingert DB; or equal. 

j. Globe Valves through size 4-inch: 
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1) Rating: 190 psig at 200 F. 

2) Type: Bolted bonnet, handwheel operated, OS&Y, straight pattern. 

3) Connections: Flanged. 

4) Materials: Iron body, bronze trim. 

5) Manufacturer: Jenkins 2342J; Crane 351; or equal. 

k. Butterfly Valves: 

1) Type: 

a) 3-inch and larger: Wafer body, except short body lug wafer 

where shown as flanged on the Drawings. 

b) Valves shall be bubble-tight at rated pressure in either 

direction. 

2) Pressure Rating: ANSI/ASME B16.5 Class 125/150, unless shown 

otherwise on the Drawings. 

3) Materials: 

a) Body: ASTM A-126, Class B 

b) Disk: Ductile iron, ASTM A536 with nickel disc edge. 

c) Valve Shaft: Type 316 stainless steel. 

d) Seats: EPDM suitable for temperatures up to 250° F. 

4) Construction: 

a) Seats: Reinforced resilient type and field replaceable.  

5) Manufacturers: Dezurik BOS; Keystone AR1/AR2; equal. 

l. Swing Check Valves 2-inch through 12-inch: 

1) Rating: 125 psig at 200°F maximum. 

2) Type: Swing, metal seats, outside spring and lever or lever and 

weight. 

3) Connections: Flanged, 125-pound ANSI. 

4) Materials: Cast iron, bronze trim. 

5) Manufacturers: Nibco F-9180B; Apollo 910FLW; or equal. 

m. Ball Valves and Pressure Gauges and: Refer to Valve and Accessory 

System A. For hydronic systems using copper piping, refer to System D. 

4. Valve and Accessory System I: 

a. Applicable Service Conditions: Compressed air to 200 psig. 

b. Check Valves ½-inch to 2-inch: 

1) Rating: 300 psi. 

2) Type: Lift check with dash pot or spring control. 

3) Material: Bronze body and stainless steel disc. 

4) Manufacturer: Jenkins Figure 54, Crane No. 366E, or equal. 

c. Pressure Relief Valves: Set valve at 125 psig. Valves shall have O-ring 

seats, Kunkle 6030; Farris 2856; or equal. 

d. Ball Valves: 

1) Rating: Class 300. 

2) Materials: Carbon steel body and ball, Teflon seats. 

3) Manufacturer: Neles-Jamesbury, Type 5300; or equal. 

e. Flexible Connectors: American BOA Type BCT; or equal. 

f. Pressure Regulator: Norgen 11-004, stainless steel internals; Wilkerson; 

or equal. 
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E. Miscellaneous Valves and Accessories: 

1. Link-Type Seals: Link-type seals shall be interlocking synthetic rubber links 

connected by stainless steel bolts and nuts to form a continuous belt. 

Tightening of the bolts shall expand the rubber to form a watertight seal of the 

annular space between a pipe and the hole or sleeve in the wall. 

2. Pipe Service Saddles for PVC Pipe: Service saddles shall be provided where 

shown on the Drawings. Service saddles shall be the broad band strap type 

and be suitable for use in service up to 150 psi working pressure and 150°F. 

Body shall be stainless steel with ¾-inch NPT tap, except where other size is 

required on the Drawings. 

3. Flexible Rubber Hose: 

a. General: At each utility water hose rack, provide 50 feet of flexible 

rubber hose of the same diameter as the hose bibb. Also provide hose at 

other locations where shown on the Drawings. Provide each hose with 

nozzle, and male and female threaded connectors. Specifically design all 

hose to resist deterioration due to weather, sunlight, and outdoor 

exposure, and to hot water or chlorine solution where applicable. 

b. Nozzles: Provide compatible nozzles on each hose associated with a 

hose bibb and hose rack. Nozzles shall be brass or bronze. Nozzles for 

shall have a 5/16-inch-diameter opening. 

c. Hot Water Service: Provide specialty hose designed for steam service at 

100 psi working pressure for all locations having hot water. Provide 

butyl rubber inner tube and wire or synthetic braid carcass. Provide 

Super Inferno N-84 steam hose by Goodall Rubber; Crackerjack Steam 

Hose by American Rubber Manufacturing; or equal. 

d. Cold Water Service: Provide rubber hose with fiber-reinforced carcass 

designed for 150 psi working pressure. Provide Newtype Specification 

No. N-135 or Corsican Specification No. S-3 by Goodall Rubber; 

Standard Water Hose Style B-11 by American Rubber Manufacturing; 

or equal. 

4. Floor Boxes (Bushing Type): Cast iron, installed with top set at finish grade. 

Floor boxes shall be suitable for 150 lb/ft2 live load. Clow Figure F-5695; 

equivalent product by Mueller; or equal. 

5. Valve Boxes for Buried Valves: Adjustable, cast-iron, screw-type, installed 

with top set at finished grade. All valve boxes and covers shall be suitable for 

H20 AASHTO wheel load. Clow Figure F-2454 with Figure F-2476 

extension; equivalent products by Mueller; or equal. 

6. Concrete Vaults and Valve Boxes: Precast reinforced concrete, of the size and 

orientation shown on the Drawings. Unless otherwise shown or noted, all 

vaults, boxes, and their covers shall be designed for H20 AASHTO wheel 

loads. Steel lids shall be galvanized. Provide Christy, Brooks, or equal. 

7. Valve Tags: Plastic, fiberglass, or plastic material, 2-inch square with 

grommeted hole. The tags shall be attached to valves with a brass jack chain. 

For buried installations use a nylon strap. Lettering shall be stamped or cut 

into the tag at least 3/16-inch high. 
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2.07 THERMAL INSULATION AND HEAT TAPE FOR PLUMBING AND PIPING 

A. General: 

1. Delivery: Deliver insulation materials to the job in original packages with 

manufacturer's "R" values clearly shown. Provide certification of compliance. 

2. Warning: The Contractor is warned that working with fiberglass or rock wool 

materials may constitute a serious health hazard. The Contractor shall take all 

necessary precautions to ensure the safety of the workers. 

3. Shields: Insulation protection shields are required per paragraph 2.07C. 

4. The following table summarizes the insulation system by use and service: 

 

System Location Service 

Insulation 

System 

Insulation 

Thickness 

(inches) 

FOG, EBS, 

FOG/EBS 

All Buildings E A 2 inch 

FOG, EBS, 

FOG/EBS 

Outdoors E C 2 inch 

FOG, EBS, 

FOG/EBS  

Buried B B 2 inch 

HWS, HWR All Buildings  E A 2 inch 

HWS, HWR Outdoors/Utility 

Trench 

E C 2 inch 

HWS, HWR Buried B B 2 inch 

PW  Outdoors E C 1 inch 

 

For System: EBS = Engineered Bioslurry 

FOG = Fats, Oils, Grease 

HWS = Hot Water Supply 

HWR = Hot Water Return 

PW = Non-Potable Water 

 

For Service: E = Exposed including concealed space 

  B = Buried 

B. Insulation System A: 

1. Material: Insulation shall be a pre-molded fiberglass with a maximum "K" 

factor of 0.25 at 70°F and having a factory-applied jacket. Fittings shall be 

insulated with insulating cement or mitered section of pre-molded fiberglass. 

2. Fittings shall be covered with a Zeston, Thermazip, or equal jacket. Pipe 

insulation shall be Johns Manville "Micro-Lok" with foil scrim kraft jacket, 

with laps and butt straps secured with Benjamin Foster or Arobol adhesive; 

Owens Corning Fiberglas Type 25 ASJ/SSL; or equal. 

3. Insulation exposed to the weather shall have, in addition, an aluminum 

waterproof jacket alloy 3003 (0.024-inch); Childers, Alcorjac, or equal. 
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C. Insulation System B:  

1. Combined with installation of the specified pipe system, a factory fabricated 

pipe and fitting system with carrier pipe, insulation, and casing. XTRU-

THERM by Perma-Pipe, or equal. The piping system manufacturer, to 

determine the stresses and displacements of the service pipe, shall analyze the 

piping system layout.  The piping system design and manufacture shall be in 

strict conformance with ANSI B31.1, latest edition.   Installation of the piping 

system shall be in accordance with the manufacturer’s instructions. 

2. Carrier Pipe:  Carrier pipe shall be per Pipe Schedule in Part 2.03.  

3. Carrier Pipe Insulation: 

a. Polyurethane Foam Pipe Insulation:  ASTM C 591, preformed, rigid, 

and cellular. Thermal Conductivity (k-Value):  0.16 at 75 deg F (ASTM 

C 518) 

1) Service Temperature:  40 to plus 200 deg F 

2) Moisture Absorption:  ASTM D 2842, maximum 0.054 percent by 

volume. 

3) Minimum 90 percent closed cell (ASTM D 2856) 

4) Dry Density:  2 lb/cu. ft. minimum (ASTM 1622) 

5) Compressive Strength:  40 psig  minimum at 5 percent deformation 

(ASTM 1621) 

6) Water-Vapor Transmission:  1.26 perm inches) according to 

ASTM E 96. 

b. An aluminum diffusion barrier shall be applied on the outside of the 

insulation before application of the outer jacket.  The barrier shall 

prevent the diffusion of the blowing agent out of the foam to prevent the 

foam from aging. 

4. Casing:  The outer protective insulation jacket shall be seamless high density 

polyethylene (HDPE) in accordance with ASTM D1248, Type 3, Class C. The 

minimum thickness of the HDPE jacket shall be 0.080" 

5. Casing accessories: 

a. Joint Kit:  Half-shell, pourable or split insulation, casing sleeve, and 

shrink-wrap sleeve. 

b. Expansion Blanket:  Elastomeric foam, formed to fit over piping. 

c. End Seals:   One of the following End Seals shall be factory installed on 

all exposed insulation on pipe and fittings prior to shipment. 

1) Polyethylene End Seals shall be the same as the jackets on the 

straight lengths of pipe. 

2) A single piece, polyethylene molded heat shrink end seal that is 

specifically designed for each pipe size. 

3) Mastic or painted on end seals shall not be allowed. 

6. All fittings (elbows, tees, reducers, anchors, etc.) shall be factory 

prefabricated and pre-insulated.  Straight tangent lengths shall be added to all 

ends, so that all field joints are at the straight sections of pipe.  Bending of 

pipe elbows is allowed.  Fitting insulation jackets shall be molded or butt 

fusion welded HDPE or chopped spray-up FRP.  Gluing, taping, shrink 

wrapping or hot air welding of the insulation jacket shall not be allowed. 
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7. Source Quality Control:  Factory test the carrier pipe to 150 percent of the 

operating pressure of system.  Furnish test certificates. 

D. Insulation System B: 

1. Insulation: Cellular glass with a density of 7.5 pounds per cubic foot . 

Insulation shall have a maximum moisture absorption of 0.2% (water percent 

by volume); 0.00 perm-in water-vapor permeability; 90 psi compressive 

strength; and "K" factor of 0.29 at 75°F.  Pittsburg Corning FOAMGLAS® 

ONE; or equal. 

2. Jacketing: Factory or field installed 70 mil self-sealing polymer-modified, 

bituminous membrane with a woven glass fabric, 1 mil aluminum top film and 

release paper backing. Membrane shall have a water-vapor permeability of 

less than 0.002 perm-in.  Pittsburg Corning PITTWRAP ® SS; or equal. 

E. Insulation System C: 

1. Material: Insulation shall be nominal 3/8-inch wall thickness flexible closed 

celled foamed plastic. Insulation shall have a "K" factor of not more than 0.30 

at 70°F. Insulation shall have a usage range from -30°F to 220°F. Insulation 

shall be Armacell ArmaFlex ; Johns-Manville Aerotube; or equal. 

2. Application: Seal all slit and butt joints with adhesive supplied by 

manufacturer. Fittings shall be covered with mitered insulation according to 

manufacturer's recommended procedures and sealed with adhesive. Insulation 

shall have first class appearance. 

3. Finish: Provide two coats of manufacturer-supplied coating, as selected for the 

appropriate service. 

4. Insulation exposed to the weather shall have, in addition, an aluminum 

waterproof jacket alloy 3003 (0.024-inch); Childers, Alcorjac, or equal. 

F. Electric Heat Tape: 

1. Provide electrical heat tape to all above grade pipes specified to have an 

insulation system.  

2. Heating cables shall be self-regulating heating cable to be applied directly to 

the surface of piping.  Cable shall be braided and protected from exposure 

with a fluoropolymer outer jacket.  Heating cable and components must be 

U.L. approved and rated for installation in a NEC Class 1, Division 1 or 2 

location where required. 

a. For piping 4 inches or less:  Cable shall be 5 watts per foot capacity 

using 208 volt, single-phase electrical wiring. 

b. For piping greater than 4 inches:  Cable shall be 10 watts per foot 

capacity using 208 volt, single-phase electrical wiring.   

c. Maximum loading per heat trace controller shall not exceed 16A unless 

otherwise specified in this Section.  Conform to Manufacturer's 

recommendations for maximum thermal rating and maximum amperage 

per heat trace controller where these recommendations are less than 

those specified in this Section 

3. Operation of the heating cable shall be line sensing.   

4. System shall include all necessary components including power connection 

kits, integral line sensing and ambient sensing thermostats, end seals, pipe 
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straps, and labels.  Power connection kit shall at a minimum include a signal 

light and a NEMA 4X enclosure.  End seals shall be lighted to indicate power 

on/off.  Pipe straps shall be either nylon straps or fiberglass tape. 

5. Circuits and power supply locations for the heat trace system are identified on 

the Drawings.  Provide any additional conduit, wire, or other accessories 

required to provide the required heat tracing.  

6. Heat cable and accessories shall be Chromalox, Raychem, or approved equal. 

2.08 PIPE SUPPORTS 

A. Manufacture and Design: Pipe supports shall to the maximum extent possible be 

standard factory fabricated units conforming to the typical supports and braces 

shown in the Drawings and as specified below. Where required support cannot be 

provided by standard factory fabricated units, the Contractor shall provide special 

pipe supports. Supports shall be manufactured or special fabrications or 

combination as specified. Provide ¾-inch chamfer on corners of all support 

elements and file or grind smooth. Supports designated to allow axial pipe 

movement shall have smooth and even contact surfaces. 

B. Materials: All support systems shall be galvanized steel use standard metal shapes 

except that those that are supporting SS pipe. 

1. Standard Structural Steel Shapes, Bars and Plates: ASTM A36. 

2. Architectural and Miscellaneous Steel Items: ASTM A283, Grade A. 

3. Steel Tubing: ASTM A500, (cold formed) Grade A, or ASTM A501 (hot 

formed), welded or seamless. 

4. Steel Pipe: Seamless, conforming to ASTM A53, Type E or S, Grade B. 

C. Galvanizing 

1. Hot-dip galvanize all exterior ferrous metal work and all noted interior ferrous 

metal work. 

2. Hot-dip galvanize all sheet steel, plain or shaped in accordance with 

ASTM A653, G-90 Commercial Grade. 

3. Hot-dip galvanize all products fabricated from rolled, pressed and forged steel 

shapes, plates, bars and strip 1/8-inch thick or heavier, in accordance with 

ASTM A123. 

4. Hot-dip galvanize all steel hardware, nuts, bolts, washers, anchors, and 

threaded rods in accordance with ASTM A153 or F2329. Size thread 

clearance to allow for galvanized coating; rerun threads after galvanizing, if 

required, to assure a smooth fit. 

D. Insulation Protection Shields: Provide insulation protection shields at all pipe 

supports for insulated piping. 

E. Provide plastic caps with rounded corners on all exposed ends of channels. 
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PART 3 - EXECUTION 

3.01 PIPING INSTALLATION 

A. General Handling and Placing: 

1. Exercise great care to prevent injury to or scoring of the pipe lining and 

coating, as applicable, during handling, transportation or storage. Handle 

fusion epoxy coated pipe and ceramic epoxy lined pipe in accordance with 

AWWA C213. Do not store pipe on rough ground and do not roll the pipe on 

the coating. Any damaged pipe sections, specials, or fittings shall be repaired 

or replaced at the expense of the Contractor as satisfactory to the Owner’s 

Representative. 

2. Carefully inspect each pipe, fitting, valve and accessory before installation to 

insure there is no defective workmanship or obstructions. Inspect the interior 

and exterior protective coatings and patch all damaged areas in the field or 

replace to the satisfaction of the Owner’s Representative. 

3. Place or erect all piping to accurate line and grade and backfill, support, hang, 

or brace against movement as specified or shown on the Drawings, or as 

required for proper installation. Remove all dirt and foreign matter from the 

pipe interior prior to installation and thoroughly clean all joints before joining. 

4. Use reducing fittings where any change in pipe size occurs. Do not use 

bushings unless specifically noted on the Drawings. Use eccentric reducing 

fittings wherever necessary to provide free drainage of lines. 

5. Cast all metallic pipes and sleeves 6-inch and larger into new concrete walls 

without blockout. Pipes 5 inches and smaller may be cast in place or installed 

in a smooth core drilled hole using a link type seal at the Contractor's option. 

Maintain at least ½-inch clearance between reinforcing steel and metal pipe in 

penetrations. 

6. Cover polyvinyl chloride (PVC), chlorinated polyvinyl chloride (CPVC) and 

polyethylene (PE) pipe stored outside for more than two months with canvas 

or other opaque material. Provide for air circulation under the covering. 

B. General Buried Piping Installation: 

1. Trenching, bedding, and backfill for buried piping shall be as shown on the 

Drawings. 

2. Where pipe grade elevations are shown on the Drawings, install the pipe with 

straight grades between the indicated elevations. 

3. Where no pipe grade elevations are shown on the Drawings, install buried 

piping with at least 3 feet of cover to finished grade. Where piping crosses 

under buried electrical ducts, provide at least 4 feet 6 inches of cover. Provide 

12 inches minimum separation between the buried pipes and ducts. 

4. Provide each pipe with a firm, uniform bearing for its full length in the trench 

except at field joints. Do not lay pipe in water or when trench conditions or 

weather are unsuitable for such work. 

5. Protect buried piping against thrust by use of restrained pipe joints. All 

exposed free pipe ends shall be securely braced. Cap or plug pipe ends that are 

left for future connections as shown on the Drawings and in a manner 

favorably reviewed by the Owner’s Representative. 
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6. Where piping leaves a structure or concrete encasement, provide two joints 

capable of angular deflection.  For pipes 12-inch and smaller, the first joint 

shall be within 1 foot of the structure.  Distance between joints shall be 2 feet, 

or one pipe diameter, whichever is greatest.  Joints for pipes larger than 12 

inches in diameter shall be as shown on the drawings.  Conform to details on 

the Drawings where such details are shown. 

7. Snake buried PVC pressure pipe from side to side in the trench in long 

sweeps. 

8. Concrete Encasements: All piping and conduits except plumbing lines 

installed under slabs or footings on earth or crushed rock shall be encased in 

concrete not less than 6-inch thickness on all sides and extending up to the 

bottom of the slab or footing, unless otherwise specifically noted on the 

Drawings. Encasement shall extend to within 6 inches of the first pipe joint 

beyond the slab or footing. Provide concrete encasement whether or not the 

encasement is shown on the Drawings. Provide encasement under slabs on 

earth or crushed rock even if the structure is supported on piles, caissons, or 

footings. Provide continuous concrete cradles where shown. 

9. Do not pull bell and spigot, gasketed joints more than 75% of the maximum 

deflection permitted by the pipe manufacturer. 

10. Coat bolts on buried flanges or other buried appurtenances in accordance with 

Paint System 8 in Section 09 96 00. Wrap the appurtenance with polyethylene 

encasement and tape the encasement tightly closed to the pipe. 

C. General Exposed Piping Installation: 

1. Unless shown otherwise, install piping parallel to building lines, plumb and 

level. 

2. Install piping without springing or forcing the pipe in a manner that would set 

up stresses in the pipe, valves, or connected equipment. 

3. Set all pipe flanges level, plumb, and aligned. All flanged fittings shall be true 

and perpendicular to the axis of the pipe. All bolt holes in flanges shall 

straddle vertical centerline of pipes. 

4. Flexibility and Expansion: Provide flexible couplings, flexible hose, or 

flexible spools for all piping connections to motor driven equipment and 

where otherwise shown. The Contractor may install additional flexible 

couplings at favorably reviewed locations to facilitate piping installation, 

provided that he submits complete details describing location, pipe supports, 

and hydraulic thrust protection. Anchor piping subject to expansion or 

contraction in a manner permitting strains to be evenly distributed. Sleeves for 

branches through walls from adjacent mains shall be of sufficient size to allow 

for free side motion of covered pipe in sleeves. 

5. Install unions or flexible connections where shown on the Drawings, and at all 

non-motor-driven equipment to facilitate removal of the equipment. 

6. Provide valves wherever equipment drain connections are furnished and carry 

the discharge pipe to the nearest floor drain, drain trench or sump. Where no 

receptacle for drain exists, install drain piping to 1-inch above the floor. Drain 

piping and valve materials shall conform to the requirements of the system 

served. 
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7. Where piping conveying liquids passes over motor control centers, electrical 

panels and other electrical devices, install a protective drainage tray below the 

piping. 

D. Water Main Installation: 

1. The Contractor is advised that precautions taken to keep the pipeline clean 

during construction will facilitate achieving the disinfection requirements of 

this project with a minimum of effort and expense. Compliance with these 

suggested minimum procedures will not relieve the Contractor of the 

disinfection requirements. 

2. Prior to installation, thoroughly clean the interior of each length of pipe and 

each fitting or valve and inspect to ensure that no foreign material remains. 

Cover both ends with plastic and do not uncover them until just prior to 

completing the joint. 

3. Whenever pipe laying is discontinued for short periods, or whenever work is 

stopped at the end of the day, close the open ends of the pipe with water-tight 

plugs or bulkheads. 

4. Provide adequate trench pumping to ensure against groundwater contacting 

the inside of the pipeline at any tie. Do to lower any pipe or fitting into a 

trench where groundwater is present and may enter the pipe. When necessary, 

pump the water from trenches and keep the trench dry until the joist have been 

completed and the open ends of the pipe have been closed with a water-tight 

plug. Do not remove the plug until the trench has again been pumped dry. 

5. Keep new pipe sections clean and dry. 

6. When making the connection between a new pipeline and an existing pipeline, 

or when repairing a damaged pipe, take the following extra precautions: 

a. Clean the exterior of the existing pipeline of all dirt and debris, and 

spray or swab with a standard 5.25% or stronger chlorine solution (as 

specified) in the immediate vicinity of the work. Clean equipment and 

materials, including new pipe and fittings, to be used in making these 

connections of all dirt and debris and disinfect them. Allow at least 

30 minutes contact time before the chlorine solution is diluted or rinsed 

off. Provide sufficient trench pumps to prevent flooding of the trench. 

b. When an old line is opened either by accident or by design, the 

excavation may be wet or badly contaminated from groundwater. Apply 

liberal quantities of standard chlorine solution tablets to the open trench 

areas to lessen the danger from such pollution. Tablets are recommended 

because they dissolve slowly and continue to release hypochlorite as 

water is pumped from the excavation. Scatter liberally around and locate 

the tablets so that flow entering the work site will contact the 

disinfecting agent. Trenching application should be done very carefully 

to avoid contact by skin and clothing with chlorine solution. Minimally, 

safety dictates wearing safety goggles and rain gear. 

c. When excavating a leaking or broken pipeline, “valve-off” the system 

gradually to less than water-tightness. This is to prevent causing areas of 

zero pressure which would allow entry of foreign material. A flow 

should be maintained which is slightly less than trench pump capability. 
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Once the break is exposed and cleaned to disallow site contamination, 

the valving can then be made water-tight. 

E. Pipe Welding: 

1. General: Unless specified otherwise, shop and field welding of pipe shall 

conform to ANSI B31.1 as amended by this paragraph. 

2. All field and shop welding shall be done by the electric arc process unless 

otherwise specified. All field welding shall be done in passes not thicker than 

¼-inch. Size and type of electrodes, and current and voltages used, shall be 

subject to the favorable review of the Owner’s Representative. Give particular 

attention to the alignment of edges to be joined, so that complete fusion and 

penetration will be effected throughout the bottom of the weld. Welds shall 

contain no valleys or undercuts in the center or edges of the weld. Thoroughly 

clean each pass, except the final one, of dirt, slag, and flux before the 

succeeding bead is applied. 

3. Clean completed field welds of pipe joints of dirt, slag and flux, and then 

visually inspect. Completely chip out all defects in welds discovered during 

field inspection in a manner that will permit proper and complete repair by 

welding subject to the favorable review of the Owner’s Representative. Under 

no circumstances will caulking of defective welds be permitted. 

4. All welding shall be done by experienced, skilled operators familiar with the 

methods and materials to be used. Hand welding will be done only by welders 

qualified under the standard qualification procedure of Section IX of the 

ASME Boiler and Pressure Vessel Code. Field welds shall follow as closely 

as possible to the laying operation. All field welds shall be complete before 

lining or coating of the joints in steel pipe is begun. Where pipe is fusion 

epoxy lined and/or coated, follow AWWA C-213 procedures for field welded 

joints. 

5. A single, continuous, watertight, full fillet weld shall be the minimum 

required at all field joints. Double welded joints are required on all piping 

specifically noted to be double welded. 

6. See also installation specifics for welding of pipe. 

F. Installation Specifics: 

1. BS40 Pipe: 

a. Install and weld in accordance with ANSI B31.1. 

b. Threaded joints shall have connections metal-to-metal tight. Remove all 

burrs from the ends of the pipe and clean threads of all oil and chips. 

Coat male threads with a joint lubricant. 

c. All BS40 Pipe shall be provided with polyethylene tape coating. 

2. CUP Pipe: 

a. Bends shall be made in a manner that does not crimp or flatten pipe. 

b. Dielectric unions shall be installed at connections with ferrous piping. 

c. Pipe shall have joints squarely cut clean, soldered joints shall be 

properly fluxed and heated before solder is placed in the joint. Joints 

must be driven up tight before solder is added. Compression and flared 

joints shall be made up in accordance with the fitting manufacturer's 
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installation instructions. Brazing shall be in accordance with 

ANSI B31.1. 

d. Install piping tight to slabs, beams, joists, columns, walls, and other 

permanent elements of the building. Provide space to permit insulation 

applications, with 1-inch clearance outside the insulation. Allow 

sufficient space above removable ceiling panels to allow for panel 

removal. 

e. Install drains at low points in mains, risers, and branch lines consisting 

of a tee fitting, ¾-inch ball valve, and short ¾-inch threaded nipple and 

cap. 

f. Exterior Wall Penetrations: Seal pipe penetrations through exterior walls 

using steel sleeves and mechanical sleeve seals. 

g. Fire Barrier Penetrations: Where pipes pass through fire rated walls, 

partitions, ceilings, and floors, maintain the fire rated integrity. 

h. Install branch connections to mains using tee fittings in main with take-

off out the bottom of the main, except for up-feed risers, which shall 

have take-off out the top of the main line. 

i. Install strainers on the supply side of each control valve, pressure 

reducing valve, pressure regulating valve, solenoid vale, inline pump, 

and elsewhere as indicated. Install nipple and ball valve in blowdown 

connection of strainers 2 inches and larger. 

3. DIPB Pipe: 

a. Install buried pipe in accordance with AWWA C600. Handle glass and 

ceramic epoxy lined pipe only from the outside of the pipe. 

b. Support and brace encased pipe to support the pipe and to prevent 

movement during testing and placement of the concrete encasement. The 

braces and supports shall be erected of materials and by methods that 

will prevent any future contact of the pipe with the environment 

surrounding the encasement. 

c. Wrap buried pipe with 8 mil polyethylene film in accordance with 

AWWA C105. Continuously seal seams and overlaps with tape. Seal 

circumferential overlaps with two turns of tape, half lapped. Gather 

excess polyethylene on top of pipe so as not to block backfill material 

from getting under bottom of pipe. Use caution so as not to rip or cut the 

polyethylene film. Seal any rips or cuts in the film with tape. 

d. Install restrained joints in accordance with manufacturer’s instructions. 

Pull the slack out of restrained joints after they are made up. 

e. Wherever a water pipeline crosses over or under a sewer main or house 

service lateral or a reclaimed water pipeline, center a standard length 

pipe, 18-foot minimum, on said sewer main or lateral or reclaimed water 

pipeline so as to have the pipeline joints as far as possible away from 

sewer. This may require field cutting of some pipe pieces. 

4. DIPF Pipe: 

a. Flanged Joints: Flanged joints shall be made up tight with care being 

taken to avoid undue strain in the flanges, fittings, and other accessories. 

Bolt holes shall be aligned for each flanged joint. Bolts shall be full size 
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for bolt holes; use of undersize bolts to make up for misalignment of 

bolt holes or for any other purpose will not be permitted. Adjoining 

flange faces shall not be out of parallel to such a degree that the flanged 

joint cannot be made watertight without overstraining the flange. Any 

flanged pipe or fitting whose dimensions do not allow the making of a 

proper flanged joint as specified herein shall be replaced by one of the 

proper dimensions. Clean flanges prior to making joints. Buried flanged 

pipe connections shall be made with the smallest practical "bell" hole. 

After the joint is completed take special care to completely fill the "bell" 

hole under and around the pipe with compacted backfill. 

b. Mechanical Grooved Couplings: Install in accordance with the 

manufacturer's instructions. 

5. GSP Pipe: Threaded joints shall have connections made metal to metal tight. 

Remove all burrs from ends of pipe, and clean threads of all oil and chips. 

Coat male threads with joint lubricant. Properly tape wrap joints of plastic-

coated pipe. 

6. PEGP Pipe: Install in accordance with the pipe manufacturer's installation 

recommendations.  

7. PVC-1 and PVC-5: 

a. Place PVC pipe within the installation areas at least 24 hours prior to 

installation to permit temperature equalization. 

b. Cut pipe ends squarely, ream and deburr inside and out. 

c. Solvent Weld Joints: Clean pipe ends and sockets and join in strict 

conformance with the pipe manufacturer's instructions. Make joints in 

accordance with ASTM D2855. Handle solvent cements and primers in 

accordance with ASTM F402. 

d. Containment fittings for chemical and chemical solution lines shall be 

installed and tested in accordance with manufacturers' instructions. 

Install containment pipe with position clips at 3-foot centers and at 

fittings during installation of carrier pipe. Do not make joints until after 

successful leak tests of carrier pipes. 

e. Threaded connections shall use a short nipple, threaded at one end, 

socket at the other. Provide thread sealant in accordance with the pipe 

manufacturer's recommendations. Take care not to overtighten the 

connection. 

8. SSP Pipe: 

a. Install and weld in accordance with CGA G-4.4 and ANSI B31.1. Back 

purge all welds with cover gas. Seal weld all slip-on flanges. 

b. Provide anti-seize compound on threaded connections. 

c. Temporarily plug or cap all points of connection to exclude moisture, 

dust or other contaminants or impurities prior to being connected. 

d. Purge digester gas piping with nitrogen prior to placing into service. 

e. Slope all digester gas (DG) piping a minimum of 2% to drain the 

condensation in the line to the moisture separators.  No intermediate low 

points or flat sections of pipe which do not drain to moisture separators 

will be allowed.  
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3.02 COUPLING INSTALLATION 

A. Flexible Couplings and Flange Coupling Adaptors: Prior to installation, thoroughly 

clean oil, scale, rust, and dirt from the pipe to provide a clean seat for the gasket. 

Wipe gaskets clean before they are installed. If necessary, flexible couplings and 

flanged coupling adapter gaskets may be lubricated with soapy water or 

manufacturer's standard lubricant before installation on the pipe ends. Install in 

accordance with the manufacturer's recommendations. Tighten bolts progressively, 

drawing up bolt on opposite sides a little at a time until all bolts have a uniform 

tightness. Workers tightening bolts shall be equipped with torque-limiting wrenches 

or other favorably reviewed type. Anchor studs on restrained flanged coupling 

adaptors shall be installed so as to lock into holes drilled through the pipe wall in 

accordance with manufacturer’s recommendation. 

B. Tie Rods: Except where double-nutting is required, install the nuts snug. Tighten 

the nuts gradually and equally at opposite sides of the pipe until snug to prevent 

misalignment and to ensure that all rods carry equal loads. If double-nutting is 

required, double-nut each end of each tie rod. The space between the pairs of nuts 

shall be ½-inch greater than the distance between the lugs. Provide double-nutting 

at buried locations and where otherwise required on the Drawings. 

3.03 INSTALLATION OF VALVES AND ACCESSORIES 

A. Wrap buried valve bodies as specified for flexible couplings and flanged coupling 

adapters. 

B. Use reducing fittings where any change in pipe size occurs between valves or 

accessories and the attached pipeline. Bushings shall not be used, unless 

specifically noted on the Drawings. Use eccentric reducing fittings wherever 

necessary to provide free drainage of lines. 

C. Install valves and accessories such that all parts are easily accessible for 

maintenance and operation. Provide valve boxes for buried valves. 

D. Where valve handwheels are shown on the Drawings, valve orientation shall be as 

shown. Where valve handwheels are not shown, orient valves to permit easy access 

to the handwheels or handles and to avoid interferences. 

E. Install pressure gauges and thermometers in a position to permit reading them from 

a point approximately 5 feet above floor level, except that pump pressure gauges 

shall be installed close to the pump elevation. 

F. Rigidly support pressure switches and connect them to piping and equipment using 

a suitable flexible linkage that will not permit transmission of vibrations from the 

piping or equipment to the pressure switches. 

G. Provide a union adjacent to each screwed end valve and accessory with additional 

unions as necessary to facilitate removal. 

H. Provide a shutoff valve below each pressure gauge, protective device or air valve 

unless otherwise specified. 
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I. Connections between ferrous and non-ferrous piping, valves, accessories or pipe 

supports shall be made using a dielectric coupling, union, or flange. 

J. Where valves or other pipeline items require metal full-face connecting flanges, 

provide intermediate flanges if the connecting flange is not adequate. 

K. All insulated piping passing through walls or slabs shall be sleeved and insulation 

shall run continuously through the sleeves and shall allow for 1/8-inch annular 

clearance between outside of insulation and sleeve wall. 

L. Provide a suitable chrome plated escutcheon on pipes passing through walls, floors, 

ceilings and partitions in finished areas. 

M. Install link-type seals in cast-in-place metal sleeves or in smooth core drilled holes. 

Grout both sides flush with non-shrink grout unless otherwise shown on the 

Drawings. 

N. Install butterfly valves in accordance with AWWA C504, Appendix A, 

Sections A.2 through A.5, inclusive. 

O. Install thermometer wells in piping tees in vertical position. Fill with oil. Where 

wells are in lines 2 inches and smaller, increase line size so that velocity at well 

section is not increased. 

P. Provide test plugs on all closed water systems and condenser water systems located 

in inlet and outlet of coils, heat exchangers, cooling towers, and where indicated on 

Drawings. Locate test plugs where they will be easily accessible, have adequate 

clearance for insertion and removal of gage needles and thermometer stems, and 

position to allow unobstructed viewing of gages and thermometers. 

3.04 INSTALLATION OF INSULATION 

A. General: Apply insulation material, accessories, and finishes according to the 

manufacturer's printed instructions.  

1. Apply insulation only after piping has been tested and certified as ready for 

operation, and after heat tracing elements have been installed where 

applicable. 

2. Seal joints and seams to maintain vapor barrier.  

3. Seal penetrations for hangers, supports, and anchors.  

4. Keep insulation material dry during application.  

5. Apply vapor barrier on seams, joints, over staples, and at end butt to fittings. 

6. Install with all joints tightly butted. 

7. Tuck and tuft all edges of insulation. 

8. Install insulation to allow easy access to piping or equipment for inspection 

and repairs. 

9. Carefully bevel and seal insulation around unit or equipment nameplates. 

10. Remove all loose dirt, rust, all other loose foreign material, moisture, and frost 

from surfaces prior to installing insulation. 

11. Seal all raw edges of insulation at unions, flanges, etc. 

B. Roof Penetrations: Apply insulation for interior applications to a point even with 

the top of the roof flashing. Seal with vapor barrier coating. Apply insulation for 



BID ORGANIC WASTE RECEIVING FACILITY  PROJECT E10804 

PIPING, VALVES AND ACCESSORIES (40 05 13) - 42 

exterior applications butted tightly to interior insulation ends. Extend metal jacket 

for exterior insulation outside roof flashing at least 2 inches below top of roof 

flashing. Seal metal jacket to roof flashing with vapor barrier coating. 

C. Interior Walls and Partitions Penetration: Apply insulation continuously through 

walls and partitions, except fire-rated walls. Apply aluminum jacket with factory-

applied moisture barrier over insulation. Extend 2 inches from both surfaces of wall 

on partition. Secure aluminum jacket with metal bands at both ends. Seal ends of 

jacket with vapor barrier coating. Seal around penetration with joint sealer. 

D. Whenever possible, slip insulation on pipe before making connections. Seal joints 

with adhesive. Where the slip-on technique is not possible, cut one side 

longitudinally and apply to the pipe. Seal seams and joints with adhesive. 

E. Cover exterior insulation, except for metal-jacketed insulation with PVC fitting 

covers and seal circumferential joints with butt strips. Paint all exterior PVC 

covering. 

F. Provide insulation protection shields at all pipe supports for insulated piping.   

3.05 INSTALLATION OF HEAT TRACING  

A. Install in accordance with the manufacturer's instructions. 

B. Fasten heat tracer tape to pipe and valves as recommended by the manufacturer at 

intervals not exceeding 1 foot.  Spiral winding is only permitted around vertical 

piping. 

C. The cable must be capable of being cut in field without affecting heat output of the 

finished installation.   

D. Insulation shall be installed after heating cable is in place and deemed functional.  

E. Affix labels on surface indicating heat-traced pipe. 

3.06 INSTALLATION OF PIPE SUPPORTS 

A. General: 

1. Install and adjust supports for each pipeline such that the pipeline is true to the 

indicated line and grade. 

2. Locate anchors and braces for any single support on a continuous structure; 

that is, not on two sides of a structural expansion joint. 

3. Tighten clamps to develop full friction along the pipeline except where loose 

fitting clamps are called for. 

B. Electrolytic Protection: Pipe supports serving copper pipe or tubing shall be 

dielectrically insulated from the pipe by dielectric sleeves or plastic pipe wrap at the 

point of contact. 

3.07 PIPE AND VALVE IDENTIFICATION 

A. General: Identify all exposed piping in this project by painting, banding, system 

name labels, and direction arrows. The color and banding shall be as selected by the 
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Owner’s Representative. Identify all buried and exposed valves with tags as 

specified below. 

B. Exposed Pipe Identification: Before painting, banding and labeling, pipes shall be 

identified by the Contractor with temporary wired-on cardboard tags showing the 

proposed marking for review by the Owner’s Representative. 

C. Piping: Paint all exposed pipes with the appropriate paint system as specified in 

Section 09 96 00 and provide pipe markers per the schedule specified in Section 10 

14 00. 

D. Valves: Provide each buried valve with a valve tag identifying the pipeline 

contents, and either its valve number, or the area or item served by the valve for 

valves without a valve number. Contents shall be as designated in the Piping 

Schedule. 

E. Provide access panel markers for valves and control devices concealed behind 

access panels and above suspended ceilings. Locate markers on access doors and on 

ceiling T-bars. 

1. Markers for Ceiling T-bar Installation: Blue, pressure-sensitive, self-adhesive, 

at least 3 mils thick, 3/8-inch diameter. 

2. Markers for Access Doors: 1/16-inch thick, engraved plastic-laminate, with 

abbreviated terms and numbers corresponding to the concealed item. Provide 

1/8-inch center attachment hole. 

3.08 FIELD QUALITY CONTROL 

A. The Owner will: 

1. Inspect field welds and test the welds if it is deemed necessary. 

2. Perform bacteriological analysis for pipeline to be disinfected. 

B. Factory Quality Control: The Contractor shall test all products as required herein 

and by the reference specifications. 

C. The Contractor shall: 

1. Perform leakage tests. 

2. Be responsible for the costs of additional inspection and retesting by the 

Owner resulting from non-compliance. 

3.09 CLEANING 

A. Prior to testing, thoroughly clean the inside of each completed piping system of all 

dirt, loose scale, sand and other foreign material. Cleaning shall be by sweeping, 

flushing with water or blowing with compressed air or oil-free nitrogen gas, as 

appropriate for the size and type of pipe. Flushing shall achieve a velocity of at least 

3 feet per second. The Contractor shall install temporary strainers, temporarily 

disconnect equipment, or take other appropriate measures to protect equipment 

while cleaning piping. Cleaning shall be completed after any pipeline repairs. 
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3.10 FIELD TESTING 

A. General: Perform leakage tests on all pipe installed in this project. Furnish all 

equipment, material, personnel and supplies to perform the tests and make all taps 

and other necessary temporary connections. The test pressure, allowable leakage 

and test medium shall be as specified and as shown in the Piping Schedule on the 

Drawings. Test pressure shall be measured at the highest point on the line, except 

that pressure at lowest point shall not exceed pipe manufacturer’s rated test 

pressure, unless specifically noted otherwise. Leakage tests shall be performed on 

all piping at a time agreed upon and in the presence of the Owner’s Representative. 

All visible leaks shall be repaired, regardless of the test results. The Contractor may 

purchase water for construction, cleaning, testing, and disinfection of the pipelines 

from the City at a fire hydrants designated by the City. At any connection to the 

City water system, the Contractor shall provide an air-gap or reduced pressure 

backflow valve system to prevent backflow into the water source. 

B. Buried Piping: The leakage test for buried piping shall be made after all pipes are 

installed and backfilled. However, the Contractor may conduct preliminary tests 

prior to backfill. If the Contractor elects to conduct preliminary tests, provide any 

necessary temporary thrust restraint. 

C. Exposed Piping: All supports, anchors and blocks shall be installed prior to the 

leakage test. No temporary supports or blocking shall be installed for final test. 

D. Encased Piping: The leakage test for encased piping shall be made after all pipe is 

installed and encased, and before any structures are constructed above it. However, 

the Contractor may conduct preliminary tests prior to encasement. If the Contractor 

elects to conduct preliminary tests, provide any necessary temporary thrust restraint. 

E. Accessories: It shall be the responsibility of the Contractor to block off or remove 

equipment, valves, gauges, etc., which are not designed to withstand the full test 

pressure. 

F. Testing Apparatus: Provide pipe taps, nozzles and connections as necessary in 

piping to permit testing including valves to isolate the new system, addition of test 

media, and draining lines and disposal of water, as is necessary. These openings 

shall be plugged in a manner favorably reviewed by the Owner’s Representative 

after use. Provide all required temporary bulkheads. 

G. Pneumatic Testing: Piping tested by air or another gas shall show no reduction of 

pressure during the test period after corrections have been made for changes in 

temperature in conformance with the following relationship: 
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Where T1 and T2 are the absolute temperatures of the gas in the pipe and P1 and P2 

are the absolute pressures. The subscript "1" denotes the starting conditions and the 

subscript "2" denotes the final conditions. 
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H. Precautions for Pneumatic Testing: Where air or another gas is called for as the test 

medium, the Contractor shall take special precautions to protect personnel. During 

the initial pressurization of a pipeline to the specified test pressure, personnel shall 

be protected by suitable barricades or shall remove themselves to locations where 

portions of the concrete structure itself are between them and the pipeline under 

test. 

I. Correction of Defects: If leakage exceeds the allowable, the installation shall be 

repaired or replaced and leakage tests shall be repeated as necessary until 

conformance to the leakage test requirements specified herein have been fulfilled. 

All visible leaks shall be repaired even if the pipeline passes the allowable leakage 

test. 

J. Drying: Gas lines tested with water shall be drained and blown dry with air or oil-

free nitrogen gas. 

K. Reports: The Contractor shall keep records of each piping test, including: 

1. Description and identification of piping tested. 

2. Test pressure. 

3. Date of test. 

4. Witnessing by Contractor and Owner’s Representative. 

5. Test evaluation. 

6. Remarks, to include such items as: 

a. Leaks (type, location). 

b. Repairs made on leaks. 

7. Test reports shall be submitted to the Owner’s Representative. 

L. Venting: Where not shown on the Drawings, the Contractor may install valved 

"tees" at high points on piping to permit venting of air. Valves shall be capped after 

testing is completed. 

M. Testing Specifics: Piping shall be tested as indicated in the Piping Schedule on the 

Drawings. All other piping systems shall be tested as required for the pipe type 

used. Unless specified otherwise, test each system for 4 hours. 

1. Allowable leakage is generally none; for PVC or ductile-iron gasketed bell 

and spigot joints, use the following formula, Equation A: 

 

L =
NDP

7400

1/ 2

 

Where: 

L = allowable leakage, gallons per hour 

N = number of joints being tested 

P = pressure, psi 

D = nominal pipe diameter, inches 

 

END OF SECTION 
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