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SECTION 33 05 26 LOCATE WIRE FOR ALL NON-ELECTRIC SYSTEMS
PART 1 –GENERAL

1.1
SECTION INCLUDES

A.
Wire.

B.
Joints.

C.
Wire Ends.

D.
Anode Bag.

1.2
DESCRIPTION OF WORK

A.
Construct locate wire for all non‑electric systems.

PART 2 – PRODUCTS

2.1
WIRE

A.
High strength steel cored copper coated AWG 12.

B.
45 mil high density polyethylene insulation.

C.
Copperhead Industries Directional wire
D.
Locate wire to be provided by owner in 500 foot rolls (ISU Material Stores #7998.9675).

E.
If Contractor requires a length of wire greater than 500 ft, Contractor shall provide wire meeting these specifications.

2.2
JOINTS

A.
Nicotap lateral splice Sleeve TI‑064-C (ISU Material Stores #7998.4500).

B.
Lawson 86502 heat shrink tube (ISU Material Stores #7998.6950)

D. Owner will provide tapping sleeve, crimping tool, and heat shrink tube.

E. Wire nuts or solder are not acceptable 

2.3
ANODE BAG

A.
17 pound anode bag.

B.
Bag provided by owner (ISU Material Stores #7998.0550).

2.3
LOCATE WIRE POST
A.
54” Triangular plastic locate wire post.
B.  
Post to be brown with black cap.  NO decals.
C.
Post shall have 2 internal 1/4” brass terminals with stainless steel TS-SHUNT.

C.
Model: TriView Test Station.
D.
Manufacturer: Rhino Marking and Protection systems or approved equal.
E.
Post provided by owner. (ISU Material Stores #7998.1070)

PART 3 – EXECUTION

3.1
LOCATE WIRE

A.
Provide a locate wire as per section 2.1 on all direct buried non‑electrical pipe. 

B.
Tape the wire to the top of pipe with duct tape every 10 feet to assure that the wire is adjacent the pipe.

3.2
JOINTS

A.
Connecting 2 lengths of wire:

1.
Strip ends of both wires.

2.
Slide shrink wrap over one wire.

3.
Insert ends of wire into each end of provided Nicotap fitting.

4.
Crimp each end 3 times with provided crimping tool.  No other tool to be used to crimp Nicotap fitting.

5.
Slide shrink wrap over joint so it covers all bare metal surfaces and heat shrink wrap until it is tightly adhered to wire.

B.
BRANCH wire tap:

1.
Slide shrink wrap over main wire down to location of branch tap.  This may require cutting the main wire.  

2.
The lateral splice sleeve does NOT go at the end of the main wire.  It must be on a solid piece of the main wire. The Nicotap sleeves are NOT intended to connect three separate pieces of wire. The crimp area on the main side is too small to adequately join two wires.

3.
Strip a 2 inch section of main wire.  Do not strip all the way to end of wire, just the location where the tap is to be made.
4.
Place open end of Nicotap fitting over main wire.  Crimp 3 times.

5.
Strip end of Branch wire.

6.
Insert end of branch wire into branch side of Nicotap fitting.  Crimp 3 times.

7.
Hold branch wire flat against main wire, slide shrink wrap over joint so it covers all bare metal surfaces and heat shrink wrap until it is tightly adhered to wire.
8.
If main wire was cut to slide on shrink sleeve, splice back together with another fitting as in “Connecting 2 lengths of wire” above.
C.
Wire nuts or solder are not acceptable.

3.3
WIRE ENDS

A.
Buildings Entrance 

1.
The locate wire shall end at the building wall and terminate in an above grade locate wire post next to building.
2.
Set locate wire post in backfill next to building wall.  
3.
Run main locate wire inside post and connect to terminal lug under cap of post.
4.
Run lead wire from the anode bag inside post and connect to terminal lug under cap of post.
B.
Manholes 

1.
Locate wire shall be run between manholes.  Upstream end shall be a single wire run up and penetrating the manhole as in Section 2 below.  Downstream end shall be connected to an anode bag buried as close as possible to where the pipe enters the manhole, 1 foot below pipe. 
2.
Round manholes:

a.
For cone top manhole, locate wire shall enter the manhole through a hole drilled in the neck of the manhole barrel or embedded in the mortar between adjusting rings.
b
For flat top manhole, locate wire shall be set into the mortar between adjusting rings.
3.
10 inches minimum to 12 inches maximum of wire shall be extended into the manhole at each location.

4.
Downstream end of wire shall not penetrate manhole. Wire shall not continue unbroken through multiple manholes.  Each run of pipe shall have a completely separate wire and anode bag.

C.
Direct Buried Valve Boxes

1.
A wire Branch connection shall be made onto the locate wire as it passes by a direct buried valve box. Run a single branch wire up the outside of the valve box and then extend this wire 12 inches into the valve box through a Contractor drilled 1/4" hole. 

2.
Hole for locate wire shall be directly below the valve box lid where it is easily accessible.  Some valve boxes may be difficult to drill and require a cutting torch to make an opening.  Saw cut hole is not acceptable.

3.
Assure that wire will not be pinched by the lid.

4.
Note that an anode bag is not typically required at this location.
D.
Post Indicator Valve and Natural Gas Risers

1.
A wire Branch connection shall be made onto the locate wire as it passes by a direct buried valve box. Run a single branch wire up the outside of the valve box or riser

2.
Install locate wire post next to the valve or riser.

3.
Run main locate wire inside post and connect to single terminal under cap of post.

E.
New pipe connection to existing main.

1.
Case 1- Existing main has locate wire: Cut existing locate wire.  Make Branch connection for new branch wire. Splice existing wire back together.

2.
Case 2- Existing main has NO locate wire:  Install anode bag at start of new wire right next to existing main.

3.4
ANODE BAG

A.
An anode bag shall be attached with a Nicotap sleeve to the locate wire as indicated in section 3.3.  The anode bag provides cathodic protection for the locate wire and an electrical ground for utility locating equipment.

B.
Locate the anode bag 1 foot below the horizontal plane of the pipe.

C.
Anode bag hole is to be backfilled with native material.
3.5
QUALITY CONTROL 

A.
Splices shall be inspected by the Owner prior to back filling.

B.
The construction inspector will coordinate a continuity verification of the installed locate wire system, generally within one week after the installation.

C.
The contractor is responsible to expose and repair any defects.

END OF SECTION

SECTION 33 10 00  DOMESTIC WATER DISTRIBUTION SYSTEM
PART 1 – GENERAL

1.1
SECTION INCLUDES

A.
Pipe.

B.
Fittings.

C.
Pipeline Accessories.

D.
Pipe installation. 

E.
Valves.

F.
Fire hydrant assemblies.

G.
Valve boxes.

H.
Water Meters.

1.2
DESCRIPTION OF WORK

A.
Construct water mains and building service pipes.

1.3
SUBMITTALS

A.
Manufacturer's instructions for installation for all pipe and fittings utilized.

B.
Construction sequencing.

C.
Catalog cuts, samples, manufacturer's data and listing of applicable standards for special, unique or proposed substitute materials if requested by the Engineer.

D.
Joint restraint system.

E.
Project Record Documents.

F.
Upon requests the Contractor will provide Material Certifications to the Engineer.

1.4
DELIVERY, STORAGE AND HANDLING

A.
Deliver only materials that fully conform to these specifications or for which submittals have been provided to the Engineer and approved for use.

B.
Store materials in a protected environment, on pallets or lagging. Keep exposed pipe ends of stocked pipe closed with dirt and rodent‑proof end caps or plugs.
C.
Pipe and fittings contaminated with mud and surface water shall be removed from the site and not used in construction unless thoroughly cleaned, inspected and approved by the Engineer.

D.
Handle all materials so as to avoid damage. Replace any damaged materials. Remove damaged materials from the site.

1.5
CONFLICTS

A.
Expose potential conflicts such as utility lines and drainage structures in advance of construction. Verify elevations and locations and verify clearance with Owner for proposed construction.

B.
Complete elements of work which can affect line and grade in advance of other construction unless noted on plans.

C.
Notify the Engineer of conflicts discovered or changes needed to accommodate unknown conditions.

PART 2 – PRODUCTS

2.1
WATER MAIN PIPE

A.
Ductile Iron Pipe 4” to 24” -  Mechanical Joint:

1.
Ductile iron pipe per ANSI/AWWA C 151/A21.51.

2.
Special Thickness Class 52 or thicker.
3.
Joint Type: Mechanical joint per ANSI/AWWA C111/A21.11.

4.
Glands: Replace standard glands with set screw type locking retainer glands.
a.
Tyler Union Retainer Gland, Ebaa Iron 1100 Megalug or equal.

b.
Gaskets: Per ANSI/AWWA C111/A21.11.

5.
Cement‑mortar lined, per ANSI/AWWA C104/A21.4 with asphaltic seal coat.

6.
External coating: asphaltic.
7.
Markings on Pipe: 


Cast or metal-stamped on pipe (often on the end of the bell.):
a.
Name of manufacturer.

b.
Country of casting.

c.
Year produced.

d.
 “DI” or “Ductile”
Marked on pipe by other means (such as paint):

e.
Weight, thickness class, or nominal thickness.
8.
Pipe 12” and smaller to be delivered to site with end caps installed to protect interior of pipe from contamination.

B.
Ductile Iron Pipe 4” to 36”– Factory Restrained Joint Systems (Pipe only, no fittings):

1.
Ductile iron pipe per ANSI/AWWA C 151/A21.51.

2.
Pressure Class 350 for 4 to 24” pipe, Class 250 for 30” and larger. 

3.
Joint Type: Push joint with locking joint.

a.
American Flex-Ring, McWane TR Flex, or US Pipe TR Flex.

c.
Only models using locking ring factory welded to pipe are acceptable.  Field welds are not acceptable.  Joints using teeth embedded in rubber rings are not acceptable.

b.
Gaskets: Per ANSI/AWWA C111/A21.11.

4.
Cement‑mortar lined, per ANSI/AWWA C104/A21.4 with asphaltic seal coat.

5.
External coating: asphaltic.

6.
Markings on Pipe: 


Cast or metal-stamped on pipe (often on the end of the bell.):

a.
Name of manufacturer.

b.
Country of casting.

c.
Year produced.

d.
 “DI” or “Ductile”

Marked on pipe by other means (such as paint):

e.
Weight, thickness class, or nominal thickness.

7.
Pipe that is to be field cut shall be ordered “Gauged Full Length” to ensure the pipe barrel OD meets spigot dimensions over the pipe’s full length.
8.
Pipe 12” and smaller to be delivered to site with end caps already installed.

C.
Polyethylene Pipe 4” and larger:

1.
PE4710 HDPE to meet AWWA C906.
2.
Minimum Thickness: DR 11.

3.
Pipe shall be ductile iron pipe size (DIPS).
4.
Unless specifically called out on the drawings, line size indicated on drawing is based on Ductile Iron.  If Contractor chooses to use HDPE, increase pipe size by one standard pipe size.

5.
Pipe shall be black with 3 equally spaced pairs of blue stripes.
6.
Joints shall be made with proper butt weld fusion joints or electrofusion couplings. All joints to be made to manufacturers specifications.

7.
CP Chem Performance Pipe Driscoplex 4000.
D.
Polyethylene Pipe 3” and smaller
1.
PE4710 HDPE to meet AWWA C901.
2.
Minimum Thickness: SDR 11.

3.
Pipe shall be outside diameter controlled iron pipe size (IPS) meeting ASTM D3035(IPS).

4.
Pipe shall be black.
5.
Joints shall be made with proper butt weld fusion joints or electrofusion couplings. All joints to be made to manufacturers specifications.

6.
Barbed fittings shall not be used.

7.
CP Chem Performance Pipe Driscoplex 5100.

2.2
BOLTS FOR WATER MAIN PIPE AND FITTINGS

A.
Bolts for all mechanical joints shall be T bolts meeting AWWA C111.
	Pipe Size (in)
	Number of Bolts
	Bolt Size (in)
	Length

DI Pipe  (in)
	Length

C153 Fittings

(in)

	3
	4
	5/8
	3
	3

	4
	4
	3/4
	3 1/2
	3 1/2

	6
	6
	3/4
	3 1/2
	3 1/2

	8
	6
	3/4
	4
	3 1/2

	10
	8
	3/4
	4
	3 1/2

	12
	8
	3/4
	4
	3 1/2

	14
	10
	3/4
	4 1/2
	4

	16
	12
	3/4
	4 1/2
	4

	20
	14
	3/4
	4 1/2
	4

	24
	16
	3/4
	5
	4 1/2

	30
	20
	1
	6
	5 1/2

	36
	24
	1
	6
	5 1/2


	Bolt Size (in)
	Length

   (in)
	FP&M Part #

	5/8
	3
	7998.1045
xxxx.xxxx (Anti-rotation)

	3/4
	3 1/2
	7998.1050

xxxx.xxxx (Anti-rotation)

	3/4
	4
	7998.1055

7998.1060 (Anti-rotation)

	3/4
	4 1/2
	7998.1061

M135575 (Anti-rotation)

	3/4
	5
	7998.1062

	1
	5 1/2
	M144129

	1
	6
	M117784

M144978 (Anti-rotation)


B.
Bolts shall be Cor-ten with ceramic filled baked on fluorocarbon resin coating. Uncoated Cor‑Ten steel bolts are not allowed.

C.
3”, 4”, and 6” valves have 2 bolt holes replaced with slots.  Some large butterfly valves have slots.  Some fittings have slots.  Bolts used in MJ slots shall be anti-rotation (square shaft) bolts.

D.
Birmingham Fastener Cor‑Blue or approved equal.
2.3
FITTINGS

A.
For Ductile Iron Pipe- all sizes:

1.
Ductile iron fittings per ANSI/AWWA C153/A21.53 (Compact fittings).
2. 
Pressure rating : 4-24” 350 psig, 30-36” 250 psig.

3.
Joint Type: Mechanical joint per ANSI/AWWA C111/A21.11 (note that all fittings to be mechanical joint even on 30 and 36” systems). 
4.
Glands: Replace standard glands with set screw type locking retainer glands.

a.
Ebaa Iron 1100 Megalug or approved equal.

b.
Gaskets: Per ANSI/AWWA C111/A21.11.
5.
Cement‑mortar lined per ANSI/AWWA C 104/A21.4 with asphaltic seal coat.

6.
External coating: asphaltic.

7.
Markings on fittings: (to be cast on outside of fitting).
a.
Name of manufacturer.

b.
Country of casting.

c.
Pressure rating.

d.
AWWA standard number.

e.
“DI” or “Ductile”

B.
Buttweld Fittings for Polyethylene Pipe 2” to 8”:

1.
Fittings to be molded butt weld fittings conforming to ASTM D2513, ASTM D3261, and AWWA C906.

2.
Fittings to be same resin as pipe being fused.

3.
Fittings to be pressure Class 150.

C.
Buttweld Fittings for Polyethylene Pipe 10” and larger:

1.
Fittings to be factory fabricated segmented butt weld fittings conforming to ASTM D2513 and AWWA C906.

2.
Fittings to be same resin as pipe being fused.

3.
Fittings to be pressure Class 150.
D.
Electrofusion couplings for Polyethylene Pipe:

1.
Fittings to be Frialen DIPS electrofusion fittings as manufactured by Friatec, or approved equal.

2.
Fittings to be same resin as pipe being fused.
E.
Fittings for Polyethylene Pipe (2” and smaller) to connect to other materials:

1.
Sealing to be packed fittings comprising of a beveled gasket expanded onto the outside of the pipe by a screw on follower.
2.
Connection to be restrained by a serrated ring forced onto outside of pipe by a stainless screw.

3.
Packed connections shall have Ford 70 series  internal 304 stainless steel stiffeners.

4.
Fittings shall be for DR9 PE pipe.
5.
To be used only to transition to other material types and to screwed valves.  Not to be used to connect HDPE pipe together.  

6.
Fittings to be Ford or equal.

2.4
SPECIAL FITTINGS

A.
Flanges:

1.
Flanged Ductile Iron Pipe:

a.  Where flanges are required on ductile pipe, use ductile pipe with a factory installed flange.

b. Solid back threaded flange per AWWA C115to be factory installed.
c. Gaskets: Rubber or approved composition; 0.125‑inch thick; full face.

2
Flange Adapter:

a. Only where specifically noted on drawings as a separate adapter, a flange adapter may be used.

b. Manufacturer: Dresser Manufacturing Division, Bradford, Pennsylvania.

c. Model: Style 227 or approved equal for 3”-12”, Style 128 or approved equal for 14”-24”.
B.
Solid Sleeve:

1.
Utilize Mechanical joint sleeves as per AWWA C-153 where a connection is to be made to the existing piping. Used to allow connection into system AFTER hydrostatic test and disinfection.

2.
Manufacturer: Tyler 5-644 or equal, short or long as required.
C.
Field retrofit of existing non-restrained Joints:
1.
Existing push joint pipes that need to be restrained may be cut out and replaced with a coupling using locking glands, or retrofit with a restraint kit.
2.
Restraint kit shall be set screw split rings connected by rods.
3.
Manufacturer: Ebaa Iron.

4.
Model: Series 1100HD or approved equal.

5.
To be used only where specifically indicated.
D.
Polyethylene to Ductile connections – HDPE MJ adapter:

1.
DIPS MJ Adapter meeting AWWA C906.

2.
One piece stainless steel stiffener sized for the pipe size and DR to be used on all pipes 6” and greater.

3.
Adapter to be same resin and SDR as pipe being fused to.

4.
Adapter shall consist of a buttweld joint to the PE pipe on one end and a raised ring to engage the gland ring on the MJ joint of the ductile iron pipe on the other end, providing a restrained joint.

5.
As manufactured by Performance Pipe or approved Equal

E.
Polyethylene to Ductile connections – Megalug: To be used only on isolated joints as identified by the Owner.
1.
Ebaa Iron 2000PV Megalug or equal.
2.
One piece stainless steel stiffener sized for the pipe size and DR to be used on all pipes.
3.
To be used only on pipe sizes 3”-12”.
4.
As manufactured by EBAA Iron or equal
2.5
VALVES

A.
General:

1.
Valves shall be manufactured in the United States.

2.
Same size as pipeline in which it is installed, unless noted otherwise on drawings.

3.
Manufacturer's name or initial and working pressure cast on valve body.

4.
Open when turned counter clockwise.

5.
Factory tested to twice the rated working pressure.

6.
Buried service: Mechanical joints.

7.
All valve operators to be supplied by valve supplier.

B.
Gate Valves, Buried Service 3” to 12”

1.
Type: Standard body non‑rising stem, resilient wedge.

2.
Pressure rating: 150 psi working pressure, minimum.

3.
Comply with: ANSI/AWWA C509.

4.
Body and Bonnet: Ductile Iron ASTM A536.

5.
Interior and Exterior finish: Epoxy coating conforming to AWWA C550.

6.
Ends: Mechanical Joint with Megalug restraint.

7.
Wedge: Iron wedge fully encapsulated with molded rubber; no exposed iron.

8.
Shaft seals: Double O‑rings permanently lubricated between seals. Lubricant certified for use in potable water.

9.
Exposed bolts and hex nuts: Type 304 stainless steel.

10.
Operator: 2‑inch square nut.

11.
Manufacturer: Mueller A-2362, Clow Model 2639 F-6100 or approved equivalent.

C.
Butterfly Valves, Buried Service 14” and larger:

1.
Type: High performance resilient seat.

2.
Pressure rating: 150 psi working pressure, minimum.

3.
Comply with: ANSI/AWWA C504.

4.
Body, Bonnet and Discs: Cast iron ASTM A126 or Ductile Iron A536.

5.
Ends: Mechanical Joint with Megalug restraint.
6.
Seat and Disc: Disc to be epoxy coated. Sealing surface to be fully rubber encapsulated with stainless steel reinforcing ring. Mating surface to be stainless steel. Shaft and disc to be offset.

7.
Shaft seals to be maintenance free type: Double O‑rings permanently lubricated between seals with lubricant certified for use in potable water  or chevron type.

8.
Exposed bolts and hex nuts: Type 304 stainless steel (usually SPECIAL ORDER.)

9.
Operator: 2‑inch square nut on an underground rated gear operator.
10.
Interior and Exterior finish: Epoxy coating conforming to AWWA C550 (Usually SPECIAL ORDER).

11.
Manufacturer: Mueller Lineseal III Fig 11.6, Clow 4500 or 1450, or approved equivalent.
D.
Ball Valves, Buried Service 2” and smaller:

1.
Type: quarter turn.

2.
Pressure rating: 150 psi working pressure, minimum.

3.
Comply with: ANSI/AWWA C509.

4.
Body: Bronze.

5.
Ends: Screwed.
2.6
APPURTENANCES

A.
Valve Box:

1.
Applicability: For all buried gate or butterfly valves.

2.
Type: screw extension.

3.
Material: Cast iron.

4.
Cover: Cast iron, labeled "WATER", logo minimum 2 inches high;. 

5.
Wall thickness: 3/16‑inch, minimum.

6.
Inside diameter: 5 1/4‑inches, minimum.

7.
Length: Adequate to bring top to ground surface. 2 piece construction for depths 5-7 feet.  Greater than 7 feet may require extension.

8.
Factory finish: Asphalt coating.

9.
Manufacturer: Tyler 6850, or equal.

B.
Post Indicator Valve Boxes (PIV)
1.
Post indicator for mounting to gate valve with 2" operating nut. 
2.
Height of post to be field adjustable near grade. 
3.
Indicator window shall read "Open" or "Shut" and shall be adjusted for the number of turns required for the valve it is mounted on
4
Post shall be lockable with a padlock.  Padlock to be furnished by Owner.

5.
Furnish with tamper switch (Potter PCVS-2 or equal).
6.
Requires post indicator stuffing box/plate to replace standard stuffing box/follower plate for valve.

7.
Manufacturer: Mueller Indicator Post A-20806, Clow 2945A,or equal.

2.7
FIRE HYDRANT

A.
Material: Conform to ANSI/AWWA C510 and C502, as modified herein.

B.
Manufacturer:  Clow Valve Company

C.
Model: Clow Medallion.  No substitution.
D.
Features:

1.
Break‑away stem coupling.

2.
Operating nut: Pentagonal, 1 1/2 inch.

3.
Inlet nominal size: 6 inch.

4.
Inlet connection type: 6 inch Mechanical Joint with Megalug restraint.

5.
Hose nozzles: two 2-1/2 inch.

6.
Pumper nozzle: one 5” Storz ¼ turn connection,
7.
Nozzle Threads: National Standard nozzle threads.

8.
Nominal bury length: Refer plans.  Match water main depth, but not less than 5 1/2 feet to bottom of pipe.( Manufacturer hydrant bury depth is from grade to bottom of pipe.)
9.
Foot valve size: 5 1/4 inch.

10.
Direction of opening: CCW.

E.
Painting:

1.
Paint shall be Clow TGIC paint.

2.
Hydrant bodies shall be TGIC Safety Yellow

3.
Bonnet and caps shall be TGIC Blue with reflective beading.

F.
Exposed Bolts And Hex Nuts: Stainless steel.

2.8
DISINFECTION AGENT – CHLORINE

A.
Calcium Hypochlorite, per ANSI/AWWA B300.

B.
Chlorine containers must have AWWA stamp.

2.9
WATER METER

A.
Mag meter for cold water applications

B.
Elster EvoQ4 Meter provided by owner.

2.10
WALL PENETRATION SEALS

A.
Modular interlocking elastomeric mechanical seals.

B.
Manufacturers: Thunderline Link-Seal or equal.

C.
Standard Service Applications:

1.
Temperature Range :-40 to +250 F

2.
Material : EPDM Rubber conforming to ASTM D2000

3.
Color: Black

4.
Bolts and nuts: Steel with Zinc Coating

2.11
WATER STRAINER

A.
Plate strainer with 3/16 holes.

B.
Housing to be lead free bronze to meet ANSI/NSF Standard 61, Annex G/ANSI 372.

C.
Strainer to be 316 stainless steel.

D.
Badger Plate Strainer provided by Owner.

PART 3 – EXECUTION

3.1
GENERAL PIPE AND VALVE INSTALLATION

A.
Install all piping in accordance with DNR requirements for potable water.  Install only approved materials.
B.
Protect pipe joints and valves from damage while handling and storing.

C.
Use no deformed, defective, gouged, or otherwise damaged pipe or fittings. Use only full sections of pipe unless connecting to a bend or valve.
D.
Excavate and prepare trench as outlined in Utility Earthwork Specifications, Section 31 23 00 Utility Trench Excavation and Backfill.

E.
Prior to installing any pipe, Contractor shall completely expose existing pipe at any locations where Owner is to make new pipe connections sufficiently to evaluate connection point and determine required alignment of new pipe.  Contractor shall excavate to completely expose pipe to Owner’s safety and access requirements at any locations where Owner is to make new connections or abandon existing pipe.
F.
Prepare the trench bottom with sufficient exactness so that only minor movement of the pipe will be necessary after installation.

G.
Do not allow any foreign material to enter pipe during installation.  If material is found in pipe prior to or during installation, Owner shall be consulted for proper cleaning methods or removal of pipe from site.  
H.
Install pipe with fittings and valves to the lines and grades shown in the plans, with a maximum allowable variation of 3 inches.

I.
Provide uniform bearing along the full length of the pipe barrel. Provide bell holes.

J.
Clean joint surfaces thoroughly and apply lubricant approved for use with potable water.

K.
Make joints according to pipe manufacturer's recommendations and these specifications.

L.
Limit joint deflections to one degree less than pipe manufacturer's recommended maximum limit.

M.
Tighten bolts in a joint evenly around the pipe.

N.
Install remaining pipe bedding in accordance with Utility Earthwork Specifications, Section 31 23 00 Utility Trench Excavation and Backfill.

O.
Do not install pipe in water. Keep trench free of water. Refer to ANSI/AWWA C651 for wet trench installation procedures, if such installation is approved by the Engineer.


P.
Close ends of installed pipe with water tight water main cap or plug and secure bolts on joints during nights, non‑working days, and during all rain events when pipe installation is not actively occurring in a dewatered trench.

Q.
Do not allow any water from the new pipeline to enter existing distribution system piping.

R.
Pipe shall not be connected to existing main until after bacteria and hydro-tests have been passed. Pipe shall be stopped approximately 5’ short of connection to main in coordination with the Owner with line and grade set to allow Owner to make final connection with as few fittings as possible.

S.
Disinfection and pressure testing shall be as per Section 3.7 and 3.8.
T.
After system has passed all tests,  Owner shall remove caps and plugs and connect new pipe to existing system using solid sleeve coupling and pipe.  Owner shall flush pipe as required.
U.
In addition to trench backfill, Contractor shall backfill area where connection to existing piping or disconnections are to be made.  Owner may choose to have the Contractor backfill immediately after pipe installation, or after final connection by Owner.  Coordinate with Owner.  If Contractor is directed by Owner to backfill immediately after installation, Owner will be responsible for re-excavation and backfill for final Owner installed connection. 

V.
Contractor to set tops of valve boxes to finish grade unless otherwise directed by the Owner.

W.
Contractor shall check the working order of all valves by opening and closing through entire  range.

3.2
ADDITIONAL REQUIREMENTS FOR DUCTILE IRON PIPE INSTALLATION

A.
Install in accordance with AWWA C600.

B.
Cut pipe perpendicular to pipe barrel. Do not damage cement lining. Bevel cut ends for push‑on joints according to AWWA C600.

C.
Pipe over 12” that is found to be out of round at field cuts may be rounded by following manufacturer’s recommended method.

3.3
ADDITIONAL REQUIREMENTS FOR POLYETHYLENE PIPE INSTALLATION

A.
Fittings may be buttweld or electrofusion.

B.
Follow all manufacturers instructions for chosen welding procedure.

C.
Install pipe per manufacturer’s instructions. 
3.4
FIRE HYDRANT INSTALLATION

A.
Fire hydrant shall be installed with a shut‑off valve that is directly coupled to the hydrant by using an anchor pipe with locking glands on the mechanical fittings. Poured concrete shall not be used to restrain or support the hydrant.

B.
Position shut off valve at least 15 inches (clearance) away from fire hydrant.

C.
One cubic yard of 3/4" washed river rock shall be placed under the hydrant to allow proper drainage of the hydrant barrel. Install layer of 6 mil poly sheeting over river rock before backfill.

D.
Separated excavation material shall be used to backfill around the hydrant.

E.
Fire Hydrant Depth Setting:

1.
Height of fire hydrant nozzle to match standard detail.

2.
Use adjacent finish grade to determine setting depth. Nozzle height to match detail. Adjust barrel length, or add or remove extensions as required.

3.
If finish grade is not to be obtained during the current project, consult with the Owner for proper setting dimension.

F.
Install locate wire to hydrant as per locate wire specifications.
G.
Orient fire hydrant nozzles as directed by the Owner.

3.5
LOCATE WIRE SYSTEM

A.
Install a Locate wire system as per Section 33 05 26.

3.6
STRUCTURE PENETRATIONS

A.
Wall penetration seal installation:

1.
Install wall penetration seals (2.10 above) where pipe passes through building wall.

2.
Wall penetration hole diameters shall conform to the manufacturer's tabulated recommendations.

3.
All wall penetrations are to be core drilled, not sleeved.  See appropriate Detail on drawings.

4.
Install per manufacturer’s recommendation.

3.7
HYDROSTATIC TESTING

A.
Contractor shall install risers to above grade connected to MJ caps or plugs on all pipe ends as shown in the appropriate detail to allow flushing and testing.  If using HDPE pipe, MJ adapter is required.  Caps shall be tapped at top of cap at high points, bottom of cap at low points,  not center of cap.  Tap size shall be based on disinfection method used.

B.
The Owner shall fill the line through a backflow protected source and purge air from the system, with the Contractor remedying any trapped air bubbles.  Fill velocity shall be as per disinfection method used.
C.
The Owner shall close the valve used to fill the line and the system.

D.
Ductile Iron - Based on AWWA C600 Installation of Ductile Iron Water Mains and their appurtenances.

1.
The Owner shall isolate the pipe and pressurize the pipe to 150 psig for a minimum of two hours.

2.
The test pressure shall drop no more than 5 psig during the 2 hour test while no water is being added to the system.

E.
HDPE - Based on F2164, “Standard Practice for Field Leak Testing of Polyethylene Pressure Piping Systems Using Hydrostatic Pressure.”
1.
Initial Expansion Phase - Gradually pressurize the test section to 150 psig, and maintain test pressure for three hours. During the  initial expansion phase, polyethylene pipe will expand slightly. Additional test liquid will be required to maintain pressure. It is not necessary to monitor the amount of water added during the initial expansion phase.

2.
Test Phase – Immediately following the initial expansion phase, reduce test pressure by 10 psi, and stop adding test liquid. If test pressure remains within 7 psig (5%) of the target value of 140 psig for one hour, no leakage is indicated.

F.
The Contractor may witness the test, and the Owner will provide the Contractor with the results.
3.8
CHLORINATING
A.
Disinfection shall be as per AWWA C651.  Responsibilities for Owner and Contractor for the various methods are detailed below.

1.
Tablet method ( C651 4.4.2) using calcium hypochlorite granules (C651 4.4.2.1) is preferred for short systems.  See 33 10 100 3.8 C. 
2.
Continuous Feed method (C651 4.4.3) may be used. See 33 10 100 3.8 D.
3.
Tablet method using tablets (C651 4.4.2.3) shall not be used.

4.
Slug Method (C651 4.4.4) shall not be used.

B. 
Contractor shall install MJ caps or plugs on all pipe ends as shown in the appropriate detail to allow flushing and testing.  If using HDPE pipe, fused MJ adapter is required.  Caps shall be tapped at top of cap at high points, bottom of cap at low points,  not center of cap.  Tap size shall be based on disinfection method used.   Corporation taps on pipe shall not be used for injection or flushing without specific prior approval of Owner.
C.
Tablet Method using calcium hypochlorite granules ( C651 4.4.2.1):

1.
During construction, Contractor shall place calcium hypochlorite granules in pipe as required by C651. Granules intended for pool disinfection shall not be used.
2.
Tap in end caps may be sized to conveniently fill pipe at the required low velocities (1 fps), typically 3/4”.

3.
Contractor shall connect copper pipe from taps to 2’ above grade and terminate with ball valves as shown on details.
4.
Owner shall fill the system from a backflow protected source.

5.
Owner shall purge air from the system, with the Contractor remedying any trapped air bubbles.

6.
Owner shall close the valve used to fill the line and the system.

7.
Owner shall isolate the pipe and perform a hydrostatic test of the system (as 3.7 above).

8.
System shall sit idle for 24 hours (including time required for hydrotest.)

9.
Owner shall reconnect water supply and flow enough water to take samples at test risers at all pipe ends to check for residual free chlorine.  If there is detectable free chlorine, Owner will record levels and proceed with bacteria sampling.

D.
Continuous Feed Method  (C651 4.4.3):

1.
Tap in end caps must be sized to flush pipe at the required 3.0 ft/sec velocity.

2.
Contractor shall connect properly sized copper, galvanized steel or ductile iron pipe for flushing from taps to 2’ above grade and terminate with valves.  Contractor shall install a 3/4” branch with a ball valve at least 2’ above grade on the flush/fill lines.

3.
Contractor and Owner shall coordinate a backflow protected water source, and Contractor shall install properly sized pipe or hose from flush points to the water source.  Contractor may be required to provide properly sized backflow preventer.

4.
Contractor shall flush the system as coordinated with Owner.

5.
Owner shall finish filling the pipe and purge air from the system, with the Contractor remedying any trapped air bubbles.

6.
Owner shall close the valve used to fill the line and the system.

7.
Owner shall isolate the pipe and perform a hydrostatic test of the system (as 3.7 above).

8.
After the system passes the hydrostatic test, Contractor shall connect all required chlorination equipment to backflow protected source.
9.
Contractor shall chlorinate pipe.  Contractor shall take water samples at test risers at all pipe ends and required intermediate points and check for minimum free chlorine levels of 25 ppm.  Results shall be shared with Owner.
10.
Owner shall operate all valves and hydrants to ensure chlorinated water reaches all areas. 
 

11.
System shall sit idle for 24 hours.

12.
Owner shall flow enough water to take water samples at test risers at all pipe ends to check for residual free chlorine.  If there is a minimum of 10 ppm free chlorine, Owner will proceed with bacteria sampling. 
3.9
BACTERIA TESTING

A.
After chlorine levels have been checked, Owner shall flush the pipe until the chlorine residual matches the generally prevailing chlorine residual in the water system.

B.
After the line is flushed, Owner shall take a sample for bacteriological testing as per AWWA C651 5.1 from each major branch line of the system. Samples shall not be taken from hydrants unless the Owner determines that no other method is feasible.  A second sample will then be taken from each location after 24 hours.

C.
Utilities shall notify the Construction Manager when this is done. The results from the bacteriological tests take 48 hours each to pass.  At least 5 working days should be anticipated for hydrostatic testing, chlorination, and bacteriological testing.

END OF SECTION

SECTION 33 30 00 SANITARY SEWER
PART 1 – GENERAL

1.1
SECTION INCLUDES

A.
Sanitary sewer pipe.
B.
Sanitary sewer manholes.
1.2
DESCRIPTION OF WORK

A.
Construct sanitary sewers.

B.
Reference is made to the Iowa Department of Transportation English Standard Specifications for Highway and Bridge Construction and all Supplemental Specifications by the term "Iowa DOT Specification Number" and /or "IM Number".

C.
Reference is made to Iowa SUDAS Standards.

1.3
SUBMITTALS

A.
Manufacturer's instructions for installation of pipe and appurtenances.

C.
Construction sequence.

B.
Catalog cuts, samples, manufacturer's data and listing of applicable standards for special, unique or proposed substitute materials if requested by the Engineer.

D.
All precast concrete structures.

E.
Certification that materials being provided meet the requirements of these specifications or that alternate materials or substitutions have received written approval of the Engineer.

F.
Project Record Documents.

G.
Upon requests the contractor will provide Material Certifications to the Engineer. 

1.4
SUBSTITUTIONS

A.
Use only materials conforming to these specifications unless permitted otherwise by the Engineer.

B.
Obtain written approval of the engineer for all substitutions prior to use.

1.5
DELIVERY, STORAGE AND HANDLING

A.
Deliver only materials that fully conform to these specifications or for which submittals have been provided to the Engineer and approved for use. 

B.
Store materials and handle to avoid damage. Replace any damaged materials. Remove damaged materials from site.

1.6
CONFLICTS

A.
Expose potential conflicts such as utility lines and drainage structures far enough in advance of construction such that conflicts can be solved without delaying the project. Verify elevations and locations and verify clearance for proposed construction.

B.
Complete elements of work which can affect line and grade in advance of sanitary sewer construction unless noted on plans.

C.
Notify the Engineer of conflicts discovered or changes needed to accommodate unknown conditions.

1.7
SPECIAL REQUIREMENTS

A.
Stop Work: Stop work and notify the Engineer immediately if contaminated soils, historical artifacts or other environmental or historic items are encountered.

PART 2 – PRODUCTS

2.1
SANITARY SEWERS  4" ‑ 15": (Gravity)

A.
Polyvinyl Chloride Pipe (PVC)

1.
Conform to ASTM D 3034, pipe stiffness per ASTM D 2412, minimum thickness Solid Wall Pipe SDR 26.

2.
PVC plastic in accordance with ASTM D 1784, Cell Classification 12454 B.

3.
Integral Bell and spigot type rubber gasket push joint fittings conforming to ASTM D 3212 and ASTM F 477.

B.
Fused Polyethylene Pipe (To be used only where specifically indicated):

1.
PE 4710 HDPE as manufactured by CP Chem Performance Pipe meeting ASTM F714.
2.
Minimum Thickness: DR 11.

3.
Pipe shall be ductile iron pipe size (DIPS).

3.
Pipe shall be black with 3 equally spaced pairs of green stripes.

4.
Joints shall be made with proper butt weld fusion joints or electrofusion couplings. All joints to be made to manufacturers specifications.

5.
CP Chem Performance Pipe Driscoplex 4000.

2.2
LARGE SANITARY SEWERS (Gravity) 

A
Reinforced Concrete Pipe (RCP) 18” to 21” diameter:

1.
Conform to ASTM C76.

2.
Class IV, Wall B (Iowa DOT 3000D).

3.
All joints to be sealed with rubber gaskets conforming to ASTM C 443.

4.
Gasket to be P-4 Profile gasket.
5.
Interior pipe barrel and all joint surfaces to be coated with two-component coal-tar epoxy polyamide black paint or approved equal.

B
Polyvinyl Chloride Pipe (PVC) 18” to 24” diameter:

1.
To be used as directed by Owner.

2.
Conform to ASTM F679,  pipe stiffness per ASTM D 2412, minimum thickness Solid Wall Pipe SDR 26.
3
Pipe stiffness per ASTM D 2412, minimum thickness Solid Wall Pipe SDR 35.

4.
PVC plastic in accordance with ASTM D 1784, Cell Classification 12454 B.

5.
Integral Bell and spigot type rubber gasket push joint fittings conforming to ASTM D 3212 and ASTM F 477.

2.3 
PUMPED LINES 

A.
Polyethylene Pipe: (3” and smaller)

1.
PE 4710 HDPE as manufactured by CP Chem Performance Pipe meeting ASTM D3035.
2.
Minimum Thickness: DR 9.

3.
Pipe shall be iron pipe size (IPS).

4.
Pipe shall be black with 4 equally spaced green stripes.

5.
Joints shall be made with proper butt weld fusion joints or electrofusion couplings. All joints to be made to manufacturers specifications.

6.
Transitions to other pipe material shall be made using Ford packed fittings with 304 stainless steel insert.  Barbed fittings shall not be used.

7.
CP Chem Performance Pipe Driscoplex 4100.

B.
Polyethylene Pipe: (4” and larger)

1.
Same pipe as Section 33 30 00.2.1.B Polyethylene pipe for Gravity sewer.

2.4 
FLEXIBLE COUPLINGS

A. 
Rubber Boot Connector.

1
Connector shall be a solid piece rubber connector with stainless steel band clamps

2 
Connector shall be Fernco or approved equal.

2.5
LUBRICANT FOR JOINT GASKETS:

A.
Soap‑based only.

B.
DO NOT USE petroleum based lubricant.

2.6.
STANDARD MANHOLES:

A.
Concrete Manhole sections

1.
Precast reinforced concrete manhole sections conforming to ASTM C478, 48" diameter, 5" minimum wall thickness, one cage reinforcing, minimum 0.18 square inches reinforcement per linear foot of pipe wall.

2.
Precast integral concrete base shall not be used unless explicitly allowed on drawings.

3.
Joints: Flexible joint rubber ring gasket type, profile gasket or 0‑ring gasket; conform to ASTM C443.

4.
Steps: aluminum or copolymer encapsulated steel reinforcing bar spaced as per detail drawing.

5.
Conform to standard drawings.
B.
Pipe connections:

1.
For penetrations above the flow line, use precast rubber sealed sleeves (A-lock). 

2.
For flow line penetrations, use precast rubber sealed sleeves or grouted  knockouts or saw cut openings.  
3.
Conform to standard drawings.

C.
Frame and cover castings:

1.
Lid to be 26” diameter.  Frame to be 7” deep.

2.
Machined bearing surfaces. Manhole shall not have anti-rocking lugs.

3.
Flat gasket seal in lid for sanitary sewers.

4.
Solid lid with 2 concealed pick holes.

5.
SUDAS SW-601 Type A.

6.
Manhole frame: Neenah Model R-1642 or equal. FP&M # 6641.2600
7.
Solid lid : Neenah Model R-1642 or equal. FP&M # 6641.2601
D.
Concrete adjusting rings:

1.
Use precast concrete adjusting rings meeting ASTM C478 for any grade adjustment.

2.
No bricks, HDPE, or site poured adjusting rings shall be used.
PART 3 – EXECUTION

3.1
EXAMINATION

A.
Verify measurements at site; make necessary field measurements to accurately determine pipe make up lengths or closures.

B.
Examine site conditions to insure that construction operation do not pose hazards to adjacent structures or facilities.

3.2
LINE AND GRADE

A.
Install pipe to line and grade shown on plans. Set field grades to invert of pipes.

B.
Notify the Engineer immediately if discrepancies or irregularities are discovered in line or grade shown by grade stakes.

C.
Make detailed measurements as required to construct work to line and grade established by line and grade hubs.  

D.
Use one of these methods to determine line and grade, or an alternate approved by Owner:

1.
 Batter Boards:

a.
Set grade points at 25 foot intervals at convenient offset from centerline of pipe.

b.
Set batter boards as necessary to construct to design line and grade. 

c.
Provide at least three batter boards at the pipe laying area during construction as check on accuracy of grades. 

d.
Check line and grade of each pipe length with grade rod and plumb bob. 

2.
Pipe Laser: 

a.
Set laser equipment to proper line and grade from line and grade hubs. 

b.
Check line and grade of laser at 25 foot intervals for first 100 feet and then at 50 foot intervals for each setup. 
c.
Check line and grade of each pipe length.

3.
Survey Laser: 

a.
Set laser equipment to base elevation. 

b.
Check line and grade of each pipe length with grade rod.

3.3
PIPE INSTALLATION 

A.
Provide trench excavation, pipe bedding and backfill as specified in Utility Earthwork Specifications, Section 31 23 00 Utility Trench and Backfill. Note bedding requirement of Section 31 23 00.2.3 for sewers.

B.
Begin at highest point in line. Lay groove or bell end pointing upstream unless specifically noted otherwise. 

C.
Prepare trench bottom to design line and grade so that only minor movement of pipe is necessary after installation.  Use bedding as specified on detail drawing.

D.
Inspect pipe for defects before carefully lowering into trench. Do not install damaged or defective pipe. 

E.
Clean pipe interior and joints prior to lowering into trench. Keep pipe clean during construction. 

F.
Do not lay pipe in water or on saturated soil or bedding, or allow water to rise in trench around pipe, unless approved by the Owner. 

G.
Lay pipe to design line and grade. 

H.
Provide uniform bearing for full pipe barrel length.

1.
Excavate bell holes as necessary for uniform support of pipe barrel on bedding material.

2.
Do not block pipe above bedding unless controlled density fill, concrete bedding, or concrete easement is to be used.

I.
Assemble joints as specified by pipe manufacturer.

J.
Install Fernco cap at exposed ends of pipe whenever pipe installation is not in progress.

K.
Do not disturb installed pipe and bedding when using movable trench boxes and shields. Block or anchor pipe as necessary to prevent joint displacement. 

L.
Saw cut ends of pipe at manholes and structures. Do not hammer cut or break pipe.

M.
Correct misalignment, displacement or otherwise defective pipe by removing, relaying or replacing pipe at Contractor's expense. 
3.4
LOCATE WIRE SYSTEM

A.
See Section 33 05 26- Locate Wire for All Non-Electric Systems. All lines to have  locate wires.

3.5
PIPE JOINTING

A.
Joint Cleaning: Clean joint surfaces with wire brush to remove soil or foreign material prior to jointing pipe 

B.
Assemble joints in accordance with pipe manufacturer's recommendations.

1.
Use equipment that does not apply damaging forces to pipe joints. 

2.
Use bar and block or internal or external jointing devices or other devices as recommended by pipe manufacturers.

C.
Polyvinyl Chloride Pipe (PVC):

1.
Coat rubber gasket and joint with lubricant immediately prior to closing joint..

D.
Connections Between Dissimilar Pipes: 

1.
Use Fernco couplings.

2.
Where adapters or couplings are not commercially available, the Owner may authorize use of a reinforced concrete collar as per SUDAS SW-211.  Authorization for this will be very rare and must be explicitly approved by Owner.
3.6
TOLERANCES

A.
Horizontal and vertical alignment of each pipe length of gravity sewer lines shall not vary from design lines and grade by more than 1 % of the inside diameter of the pipe or 1/4 inch, whichever is larger. 

B.
Tolerance allowed for gravity sewer lines only if design line and grade is sufficient to prevent puddling in line when tolerance limits are reached. 

C.
Reverse slope and puddling of any amount on gravity pipe is prohibited.  Remove and relay pipe to proper grade.

D.
Horizontal and vertical alignment of force mains shall not vary from design line and grade by more than 3 inches. 

3.7
CONFLICTS

A.
Provide temporary support for existing water, gas, telephone, power or other utilities or service that cross trench. 

B.
Compact backfill under existing utility crossing as specified in Utility Trench and Backfill, or construct utility line supports where indicated on plans or as directed by the Engineer. 

3.8
MANHOLE INSTALLATION

A.
Subgrade Preparation:

1.
Undisturbed soil; Hand grade to accurate elevation.

2.
Disturbed soil; Machine compact to 95 percent of Standard Proctor Density and hand grade to accurate elevation or install stabilization material as directed by the Engineer.

B.
Installation of Poured In Place Base:

1.
Bed base riser section in cement mortar.

2.
Assure proper vertical and horizontal alignment of base riser section.

3.
Invert to be same size as outlet pipe.

4.
Provide smooth, semi‑circular invert through manhole.  This may be achieved by smoothly forming concrete in a curve to match long radius fitting size, or by bedding proper standard fittings such as wye and 1/8 bends in the concrete and leaving them in place. 

5.
All water shall drain freely from manhole.   

6.
Slope floor  toward invert.
C.
Grout inside pipe/manhole joint. 

D.
Additional Risers: Install additional riser section as required. Lubricate O-rings with soap.

E.
Repair any honeycomb areas or damaged areas as directed by the Engineer.

F.
Install manhole adjustment rings as shown in the manhole detail.  Bed each concrete ring in mortar.  Adjustment rings set on existing brick manhole brick shall always be grouted in place to secure the top layer of brick.
G.
For cone topped manhole, drill 1/4” hole through neck of eccentric manhole to insert locate wire.  Grout full.  On flat topped manhole, install locate wire in mortar bed between top two adjustments rings.
H.
Install manhole ring and cover on a mortar bed. Adjust accurately to proper grade. Where manhole is to be in a paved area, adjust slope to match finished surface. 

3.9
ABANDONING MANHOLES AND PIPES
A.
Remove top and walls of structure to a minimum of 10 feet below subgrade in paved areas or 10 feet below finish grade in other areas. 

B.
Fill all pipes that are to be abandoned using IDOT 2506 flowable mortar.  Take steps to ensure that mortar does not enter lines to be left live.
C.
Fill any remaining structure using ISU Controlled Low Strength Material.

D.
Place compacted earth fill over structure as required for embankment or compacted backfill

3.10
TESTING AND INSPECTION

A. 
Scheduling.

1.
The Owner will complete the tests and will provide the project inspector with results.

2. 
The contractor may witness the tests.

B. 
Roundness testing

1. 
The Owner may test gravity lines for roundness by drawing a 7 1/2% deflected mandrel through the pipe.

2. 
To be used on PVC and polyethylene pipes.
3.
Mandrel testing to be done 30 days after pipe installation.

C 
Pressure Testing (for projects with over 200’ of new sewer piping)

1. 
Owner may conduct a low pressure air test per ASTM F1417.

2. 
To be used on PVC and polyethylene pipes.

3. 
Determine the test time required.  A table of minimum test times for various pipe sizes is shown below.

4 
Owner shall plug all openings in the test section.

5. 
If groundwater is present, air pressure shall be corrected by dividing water height over pipe (ft) by 2.31 and adding this psi to test pressure.

6. 
Add air until the internal pressure of the line is raised to 4 psig plus groundwater correction.  Maintain pressure for 2 minutes to allow temperature equalization.

7. 
After pressure has stabilized between 3.5 and 4 psig, record pressure and begin timed test.

8. 
If the pressure drops more than 1.0 psig during the test time, the line has failed.  Contractor must resolve failure at their expense.

9. 
Minimum Test Times

	Pipe Size (Inches)
	Seconds/100 ft

	4
	20

	6
	45

	8
	75

	10
	120

	12
	170


D. 
Visual Inspection.

1.
The Owner may check the sewer piping for alignment and grade between manholes or intake structures by means of lamping. If any portion of the sewer system deviates from true line or grade, the Contractor shall be required to correct at the Contractor’s expense. 

2. 
To be used on all pipes.

3.
Manhole and intake structures are to be visually examined for leaks, damage, voids, porous areas, proper seals, and to verify that structure is proper size, to grade and plumb. 

4.
Contractor to repair or replace any unacceptable work at no additional cost to Owner. Items that can be repaired in manholes are small visible leaks and tie holes to patch. 

E. 
Television  Inspection.

1.
The Owner shall inspect the sewer lines by the use of closed circuit internal television inspection.
2. 
If no defects, grade errors, or debris are identified, Owner shall pay for televising.

3. 
If defects, grade errors, or debris are identified through the television inspection, the inspection,  repair of defects or grade errors, and removal of debris shall be at the Contractor’s expense. The line shall be re-televised after repairs at the Contractor’s expense.
4.
To be used on all pipes.

F.
Water Flow Inspection.

1.
Water shall be supplied at the upstream structure and observed flowing into the adjacent structure downstream. The Owner shall determine if the functionality of the sewer is acceptable.

G. 
Water Head Test (For projects with under 200’ of sewer piping).

1.
Contractor shall provide a means for the owner to put 15’ head of water on the new sewer pipe.  

2.
Owner may fill the sewer pipe with water up to 15’ above pipe invert and mark fill level.

3.
Water shall not drop more than 6” in 2 hours. Pipe that fails this test shall be inspected by excavation or TV inspection at Contractor’s expense to determine cause of leak.  Contractor shall repair leak as directed by owner, prior to a re-test.
H. 
Trench Compaction

1.
Refer to Utility Earthwork Specifications, Section 31 23 00 Utility Trench Excavation and Backfill for compaction testing.  

END OF SECTION

SECTION 33 40 00 STORM DRAINAGE
PART 1 – GENERAL

1.1
SECTION INCLUDES

A.
Utility Storm Sewer piping.  Refer to applicable sections for Building rain leaders and footing drains. 

B.
Storm sewer manholes and intakes.

1.2
DESCRIPTION OF WORK

A.
Construct storm sewers.

B.
Reference is made to the Iowa Department of Transportation English Standard Specifications for Highway and Bridge Construction and all Supplemental Specifications by the term "Iowa DOT Specification Number" and /or "IM Number".

C.
Reference is made to Iowa SUDAS Standards.

1.3
SUBMITTALS

A.
Manufacturer's instructions for installation of pipe and appurtenances.

C.
Construction sequence.

B.
Catalog cuts, samples, manufacturer's data and listing of applicable standards for special, unique or proposed substitute materials if requested by the Engineer.

D.
All precast concrete structures.

E.
Certification that materials being provided meet the requirements of these specifications or that alternate materials or substitutions have received written approval of the Engineer.

F.
Project Record Documents.

G.
Upon requests the contractor will provide Material Certifications to the Engineer. 

1.4
SUBSTITUTIONS

A.
Use only materials conforming to these specifications unless permitted otherwise by the Engineer.

B.
Obtain written approval of the engineer for all substitutions prior to use.

1.5
DELIVERY, STORAGE AND HANDLING

A.
Deliver only materials that fully conform to these specifications or for which submittals have been provided to the Engineer and approved for use. 

B.
Store materials and handle to avoid damage. Replace any damaged materials. Remove damaged materials from site.

1.6
CONFLICTS

A.
Expose potential conflicts such as utility lines and drainage structures in advance of construction. Verify elevations and locations and verify clearance for proposed construction.

B.
Complete elements of work which can affect line and grade in advance of storm sewer construction unless noted on plans.

C.
Notify the Engineer of conflicts discovered or changes needed to accommodate unknown conditions.

1.7
SPECIAL REQUIREMENTS

A.
Stop Work: Stop work and notify the Engineer immediately if contaminated soils, historical artifacts or other environmental or historic items are encountered.

B.
Conform to local, state and federal requirements.

PART 2 – PRODUCTS

2.1
SMALL STORM SEWERS  4" ‑ 15": (Gravity)

A.
Polyvinyl Chloride Pipe (PVC)

1.
Conform to ASTM D 3034, pipe stiffness per ASTM D 2412, minimum thickness Solid Wall Pipe SDR 26.

2.
PVC plastic in accordance with ASTM D 1784, Cell Classification 12454 B.

3.
Integral Bell and spigot type rubber gasket push joint fittings conforming to ASTM D 3212 and ASTM F 477.

B.
Polyethylene Pipe (To be used only where specifically indicated):

1.
PE 4710 HDPE as manufactured by CP Chem Performance Pipe meeting ASTM F714.

2.
Minimum Thickness: DR 11.

3.
Pipe shall be ductile iron pipe size (DIPS).

3.
Pipe shall be black with 3 equally spaced pairs of green stripes.

4.
Joints shall be made with proper butt weld fusion joints or electrofusion couplings. All joints to be made to manufacturers specifications.

5.
CP Chem Performance Pipe Driscoplex 4000 or equal.

2.2
LARGE STORM SEWERS (Gravity) 

A
Reinforced Concrete Pipe (RCP) 18” to 21” diameter:

1.
Conform to ASTM C76.

2.
Class IV, Wall B (Iowa DOT Class 3000D).
3.
All joints to be sealed with rubber gaskets conforming to ASTM C 443.

4.
Gasket to be P-4 Profile gasket.
B
Reinforced Concrete Pipe (RCP) 24” diameter and larger:

1.
Conform to ASTM C76.

2.
Class IV, Wall B (Iowa DOT Class 3000D) unless indicated otherwise on drawings.

3.
All joints to be sealed with rubber gaskets conforming to ASTM C 443.

4.
Gasket to be P-4 Profile gasket.

C
Polyvinyl Chloride Pipe (PVC) 18” to 24” diameter:

1.
To be used as directed by Owner.

2.
Conform to ASTM F679,  pipe stiffness per ASTM D 2412, minimum thickness Solid Wall Pipe SDR 26.

3
Pipe stiffness per ASTM D 2412, minimum thickness Solid Wall Pipe SDR 35.

4.
PVC plastic in accordance with ASTM D 1784, Cell Classification 12454 B.

5.
Integral Bell and spigot type rubber gasket push joint fittings conforming to ASTM D 3212 and ASTM F 477.
2.3 
PUMPED LINES 

A.
Polyethylene Pipe: (3” and smaller)

1.
PE 4710 HDPE as manufactured by CP Chem Performance Pipe meeting ASTM D3035.

2.
Minimum Thickness: DR 11.

3.
Pipe shall be iron pipe size (IPS).

3.
Pipe shall be black with 4 equally spaced green stripes.

4.
Joints shall be made with proper butt weld fusion joints or electrofusion couplings. All joints to be made to manufacturers specifications.

5.
Transitions to other pipe material shall be made using Ford packed fittings with 304 stainless steel insert.  Barbed fittings shall not be used.

5.
CP Chem Performance Pipe Driscoplex 5100.

B.
Polyethylene Pipe: (4” and larger)

1.
Same pipe as Section 33 40 00.2.1.B Polyethylene pipe for small storm sewer.

2.4 
FLEXIBLE COUPLINGS

A. 
Rubber Boot Connector.

1
Connector shall be a solid piece rubber connector with stainless steel band clamps

2 
Connector shall be Fernco or approved equal.

2.5
LUBRICANT FOR JOINT GASKETS:

A.
Soap‑based only.

B.
DO NOT USE petroleum based lubricant.

2.6.
STANDARD MANHOLES:

A.
Concrete Manhole sections

1.
Precast reinforced concrete manhole sections conforming to ASTM C478, 48" diameter, 5" minimum wall thickness, one cage reinforcing, minimum 0.18 square inches reinforcement per linear foot of pipe wall.

2.
Precast integral concrete manhole bottom section and base shall not be used unless explicitly allowed on drawings.

3.
Joints: Flexible joint rubber ring gasket type, profile gasket or 0‑ring gasket; conform to ASTM C443.

4.
Steps: aluminum or copolymer encapsulated steel reinforcing bar spaced as per detail drawing.

5.
Conform to standard drawings.

B.
Pipe connections:

1.
For penetrations above the flow line, use precast rubber sealed sleeves (A-lock). 

2.
For flow line penetrations, use precast rubber sealed sleeves or grouted  knockouts or saw cut openings as in Section 3.8 D.  

3.
Conform to standard drawings.
C.
Frame and cover castings:

1.
Lid to be 26” diameter.  Frame to be 7” deep.

2.
Machined bearing surfaces. Manhole shall not have anti-rocking lugs.

3.
Grated lid for area intakes.  Slotted grating as per Neenah Type G-Flat. To be cast with lettering “Dump no waste, drains to river.” or similar approved environmental wording.
4.
Solid with concealed pick holes for non-intake storm manholes.

5.
SUDAS SW-602 Type E.

6.
Manhole frame: Neenah Model R-1642.  FP&M # 6641.2600
7.
Solid lid : Neenah Model R-1642 or equal. FP&M # 6641.2601
8. 
Grated lid : Neenah Model R-2501 or equal. FP&M # 6641.2602.
D.
Manhole height adjustment:

1.
Any of the following options may be used to adjust manholes to grade.  Note the maximum height of castings over the manhole section shown on the details.

2.
No bricks or wooden shims shall be used at any time for any system.

3.
Site poured adjusting rings shall not be used other than the Mr. Manhole system..

4.
Precast concrete adjusting rings: 
a.
Concrete rings shall meet ASTM C478
b.
Concrete rings shall be bedded in mortar 

c.
Rings shall be mortared between each ring.

5.
Expanded Polypropylene Adjustment Rings 

a.
Cretex Pro-Rings.  No equal.
b.
Rings shall be solid.  

c.
Rings shall be installed per manufacturers recommendation, which requires a specific adhesive between rings, and mortar bed for rough surfaces.

6.
Mr. Manhole site poured manhole adjustment:

a.
All work shall follow recommendations of the Mr. Manhole system.

b.
Mr. Manhole system includes but is not limited to : PVC extension liner, urethane adhesive, bentonite strip, specific draining aggregate, and epoxy coated rebar.

c.
No equal to Mr. Manhole system.  Follow all system instructions.

2.7.
STORM SEWER INTAKES:

A.
Curb Intake - Open Throat
1.
Precast reinforced concrete rectangular open throat intake sections meeting current SUDAS specification SW-507 (3’x4’ small box).  SW-508 (4’x4’ large box) shall be used where specified on drawings to accommodate larger pipes.
2.
Manhole bases shall have formed flow paths at least ½ the depth of the pipe with no right angles.  Remainder of base area shall slope into the trough.  Floor and trough may be precast or shaped on site.

3.
Body and top shall be precast.  Cast in place shall not be used. 

4.
Steps: aluminum or copolymer encapsulated steel reinforcing bar.

5.
Conform to standard drawings.

6.
Casting to be SUDAS SW-602 Type G. Solid lid with pick hole, 25 5/8” diameter lid, 4” deep frame,  Deeter Model 1158 or dimensional equal approved by Owner.

B.
Area Intake
1.
To be used in grass, street, or parking lots.  See architectural specifications for intakes in decorative plazas.

2.
Use Standard ISU Manhole from Section 33 40 00.2.6.A above.

3.
Use casting with grated lid as indicated in Section 33 40 00.2.6.C above.
C.
Special Shallow intake : To be used only where specifically approved by Owner.

1.
To be used only for intakes less than 4’ deep and specially designated.

2.
Modified SUDAS SW-512 type.
3.
Precast reinforced concrete pipe sections - 30” diameter unless otherwise specified.  To meet AASHTO M170 Class III (2000D)  pipe specifications. Maximum depth of 4 feet.  There shall be no concrete ring around intake, and the outlet shall be at the bottom of the manhole.  This type shall only be used for intakes in grassy areas with no pass through flow.

4.
Pipe sections to be installed bell end up.

5.
Casting to be bicycle safe grated lid sized to fit into and be as deep as the 30” concrete pipe bell.  32 ¾” diameter 3 1/2” thick lid, no frame.  Neenah Model R-4040-2700G.  No equal.

PART 3 – EXECUTION

3.1
EXAMINATION

A.
Verify measurements at site; make necessary field measurements to accurately determine pipe make up lengths or closures.

B.
Examine site conditions to insure that construction operation do not pose hazards to adjacent structures or facilities.

3.2
LINE AND GRADE

A.
Install pipe to line and grade shown on plans. Set field grades to invert of pipes.

B.
Notify the Owner immediately if discrepancies or irregularities are discovered in line or grade shown by grade takes.

C.
Make detailed measurements as required to construct work to line and grade established by line and grade hubs.  

D.
Use one of these methods to determine line and grade, or an alternate approved by Owner:

1.
 Batter Boards:

a.
Set grade points at 25 foot intervals at convenient offset from centerline of pipe.

b.
Set batter boards as necessary to construct to design line and grade. 

c.
Provide at least three batter boards at the pipe laying area during construction as check on accuracy of grades. 

d.
Check line and grade of each pipe length with grade rod and plumb bob. 

2.
Pipe Laser: 

a.
Set laser equipment to proper line and grade from line and grade hubs. 

b.
Check line and grade of laser at 25 foot intervals for first 100 feet and then at 50 foot intervals for each setup. 

c.
Check line and grade of each pipe length.

3.
Survey Laser: 

a.
Set laser equipment to base elevation. 

b.
Check line and grade of each pipe length with grade rod and laser.

3.3
PIPE INSTALLATION 

A.
Provide trench excavation, pipe bedding and backfill as specified in Utility Earthwork Specifications, Section 31 23 00 Utility Trench and Backfill. Note bedding requirement of Section 31 23 00.2.3 for sewers.

B.
For connection to a new building, begin at highest point in line to ensure proper elevation at building. For replacement of existing active lines, begin at low point and work upstream. Lay groove or bell end pointing upstream unless specifically noted otherwise. 

C.
Prepare trench bottom to design line and grade so that only minor movement of pipe is necessary after installation.  Use bedding as specified on detail drawing.

D.
Inspect pipe for defects before carefully lowering into trench. Do not install damaged or defective pipe. 

E.
Clean pipe interior and joints prior to lowering into trench. Keep pipe clean during construction. 

F.
Do not lay pipe in water or on saturated soil or bedding, or allow water to rise in trench around pipe, unless approved by the Owner. 

G.
Lay pipe to design line and grade. 

H.
Provide uniform bearing for full pipe barrel length.

1.
Excavate bell holes as necessary for uniform support of pipe barrel on bedding material.

2.
Do not block pipe above bedding unless controlled density fill, concrete bedding, or concrete casement is to be used.

I.
Assemble joints as specified by pipe manufacturer.

J.
Install Fernco cap at exposed ends of pipe whenever pipe installation is not in progress.

K.
Do not disturb installed pipe and bedding when using movable trench boxes and shields. Block or anchor pipe as necessary to prevent joint displacement. 

L.
Saw cut ends of pipe at manholes and structures. Do not hammer cut or break pipe.

M.
Correct misalignment, displacement or otherwise defective pipe by removing, relaying or replacing pipe at Contractor's expense. 

3.4
LOCATE WIRE SYSTEM

A.
See Section 33 05 26- Locate Wire for All Non-Electric Systems. All lines to have  locate wires.

3.5
PIPE JOINTING

A.
Joint Cleaning: Clean joint surfaces with wire brush to remove soil or foreign material prior to jointing pipe 

B.
Assemble joints in accordance with pipe manufacturer's recommendations.

1.
Use equipment that does not apply damaging forces to pipe joints. 

2.
Use bar and block or internal or external jointing devices or other devices as recommended by pipe manufacturers.

C.
Polyvinyl Chloride Pipe (PVC):

1.
Coat rubber gasket and joint with lubricant immediately prior to closing joint.

D.
Connections Between Dissimilar Pipes: 

1.
Use Fernco couplings.

2.
Where adapters or couplings are not commercially available, the Owner may authorize use of a reinforced concrete collar as per SUDAS SW-211.  Authorization for this will be very rare and must be explicitly approved.
3.6
TOLERANCES

A.
Horizontal and vertical alignment of each pipe length of gravity sewer lines shall not vary from design lines and grade by more than 1 % of the inside diameter of the pipe or '1/4 inch, whichever is larger. 

B.
Tolerance allowed for gravity sewer lines only if design line and grade is sufficient to prevent backslope when tolerance limits are reached. 

C.
Reverse slope on gravity pipe is prohibited. Remove and relay pipe to proper grade.

3.7
CONFLICTS

A.
Provide temporary support for existing water, gas, telephone, power or other utilities or service that cross trench. 

B.
Compact backfill under existing utility crossing as specified in Utility Trench and Backfill. or construct utility line supports where indicated on plans or as directed by the Owner. 

3.8
MANHOLE INSTALLATION

A.
Subgrade Preparation:

1.
Undisturbed soil; Hand grade to accurate elevation.

2.
Disturbed soil; Machine compact to 95 percent of Standard Proctor Density and hand grade to accurate elevation or install stabilization material as directed by the Engineer.

B.
Installation of Poured In Place Base:

1.
Bed base riser section in cement mortar.

2.
Assure proper vertical and horizontal alignment of base riser section.

3.
Invert to be same size as outlet pipe.

4.
Provide smooth, semi‑circular invert through manhole.  This may be achieved by smoothly forming concrete in a curve to match long radius fitting size, or by bedding proper standard fittings such as wye and 1/8 bends in the concrete and leaving them in place. 
5.
All water shall drain freely from manhole.   

6.
Slope floor  toward invert.

C.
Grout inside pipe/manhole joint. 

D.
Wall penetrations shall be cut full depth saw cut or core sawed with appropriate equipment.  Overcut more than 1/8 of the wall thickness shall not be allowed.  

E.
Additional Risers: Install additional riser section as required. Lubricate O-rings with soap.

F.
Repair any honeycomb areas or damaged areas as directed by the Engineer.

G.
Install manhole adjustment rings as shown in the manhole detail.  Adjustment rings set on brick shall always be grouted in place to secure the top layer of brick.
H.
For cone topped manhole, drill 1/4” hole through neck of eccentric manhole to insert locate wire.  Grout full.  On flat topped manhole, install locate wire in mortar bed between top two adjustments rings.

I.
Install manhole ring and cover with a mortar bed. Adjust accurately to proper grade. Where manhole is to be in a paved area, adjust slope to match finished surface. 

3.9
ABANDONING MANHOLES AND PIPES
A.
Remove top and walls of structure to a minimum of 10 feet below subgrade in paved areas or 10 feet below finish grade in other areas. 

B.
Fill all pipes that are to be abandoned using IDOT 2506 flowable mortar.  Take steps to ensure that mortar does not enter lines to be left live.

C.
Fill any remaining structure using ISU Controlled Low Strength Material.
D.
Place compacted earth fill over structure as required for embankment or compacted backfill

3.10
TESTING AND INSPECTION

A. 
Scheduling.

1.
The Owner will complete the tests and will provide the project inspector with results.

2. 
The Contractor can witness the tests.

B. 
Roundness testing

1. 
The Owner may test gravity lines for roundness by drawing a 7 1/2% deflected mandrel through the pipe.

2. 
To be used on PVC and polyethylene pipes.

C 
Pressure Testing (for projects with over 200’ of new sewer piping)

1. 
Owner may conduct a low pressure air test per ASTM F1417.

2. 
To be used on PVC and polyethylene pipes.

3. 
Determine the test time required.  A table of minimum test times for various pipe sizes is shown below.

4 
Owner shall plug all openings in the test section.

5. 
If groundwater is present, air pressure shall be corrected by dividing water height over pipe (ft) by 2.31 and adding this psi to test pressure.

6. 
Add air until the internal pressure of the line is raised to 4 psig plus groundwater correction.  Maintain pressure for 2 minutes to allow temperature equalization.

7. 
After pressure has stabilized between 3.5 and 4 psig, record pressure and begin timed test.

8. 
If the pressure drops more than 1.0 psig during the test time, the line has failed.  Contractor must resolve failure at their expense.

9. 
Minimum Test Times

	Pipe Size (Inches)
	Seconds/100 ft

	4
	20

	6
	45

	8
	75

	10
	120

	12
	170


D. 
Visual Inspection.

1.
The Owner may check the sewer piping for alignment and grade between manholes or intake structures by means of lamping. If any portion of the sewer system deviates from true line or grade, the Contractor shall be required to correct at the Contractor’s expense. 

2. 
To be used on all pipes.

3.
Manhole and intake structures are to be visually examined for leaks, damage, voids, porous areas, proper seals, and to verify that structure is proper size, to grade and plumb. 

4.
Contractor to repair or replace any unacceptable work at no additional cost to Owner. Items that can be repaired in manholes are small visible leaks and tie holes to patch. 

E. 
Television  Inspection.

1.
The Owner shall inspect the sewer lines by the use of closed circuit internal television inspection at Owner’s expense.
2. 
If piping defects, grade errors, or excessive debris are identified through the television inspection, repair of defects or grade errors, and debris removal shall be at the Contractor’s expense and retelevising to verify remediation shall be done at contractors expense. 

3. 
To be used on all pipes.

F.
Water Flow Inspection.

1.
Water may be supplied at the upstream structure and observed flowing into the adjacent structure downstream. The Owner shall determine if the functionality of the storm sewer is acceptable.

G. 
Water Head Test (For projects with under 200’ of sewer piping).

1.
Contractor shall provide a means for the owner to put 15’ head of water on the new sewer pipe.  

2.
Owner shall fill the sewer pipe with water up to 15’ above pipe invert and mark fill level.

3.
Water shall not drop more than 6” in 2 hours. Pipe that fails this test shall be inspected by excavation or TV inspection at Contractor’s expense to determine cause of leak.  Contractor shall repair leak as directed by owner, prior to a re-test

H. 
Trench Compaction

1.
Refer to Utility Earthwork Specifications, Section 31 23 00 Utility Trench Excavation and Backfill for compaction testing.

END OF SECTION

SECTION 33 51 00 NATURAL GAS
PART 1 –  GENERAL

1.1
SECTION INCLUDES::

A.
Polyethylene piping

B.
Fusion tapping tees

C.
Gas regulator and relief valves

D.
Gas meter

E.
Service risers

F.
Buried gas valves and valve boxes

1.2
DESCRIPTION OF WORK 

A.
Construct and install natural gas mains, service risers, meters, and regulators.

1.3
Submittals

A.
Pipe and valves for approval by Owner before being purchased.

B.
Manufacturers instructions for installing all pipe and fittings.

C.
Construction sequencing.

D.
Project record documents.

E.
Upon request, the contractor will provide Material Certification to the Engineer.

1.4
DELIVERY, STORAGE, AND HANDLING

A.
Deliver only materials that fully conform to these specifications or for which submittals have been provided to the Engineer and approved for use.

B.
Padded nylon calipers, slings, or other supports must be used when handling pipe and must be approved by Owner before use.

C.
Store materials in a protected environment, on pallets or lagging.

D.
Handle materials so as to avoid damage.  Replace any damaged materials.  Remove damaged materials from site.

1.5
CONFLICTS

A.
Expose potential conflicts such as utility lines and drainage structures in advance of construction. Verify elevations and locations and verify clearance for proposed construction.

B.
Complete elements of work which can affect line and grade in advance of sanitary sewer construction unless noted on plans.

C.
Notify the Engineer of conflicts discovered or changes needed to accommodate unknown conditions.

PART 2 – PRODUCTS

2.1
NATURAL GAS PIPE

A.
Medium density Polyethylene (PE) pipe

1.
Conform to ASTM D2513.

2.
All pipe to be yellow.

3.
Pipe to be manufactured from ASTM PE 2708 resin.

4.
Model : DriscoPlex 6500 SDR 11.5, no equal.

5.
Manufacturer : CPChem Performance Pipe. No equal.

5.
Loop piping to be 4”.  Piping to building shall be 1-1/4”

6.
Use pipe intended for fusion welded butt joints.

7.
ISU Material Stores # 
1-1/4” 6626.5910





2” 6626.5920





4” 6626.5940

2.2
GAS WARNING TAPE

A.
6" wide x 4 mil. thick plastic warning tape with the words "WARNING: Buried gas." 

B.
Yellow tape with black letters

C.
ISU Material Stores # 6626.7170

2.3
FUSION TAPPING TEE KIT

A.
Kit includes

1.
2" fusion tapping tee

2.
cap

3.
cutterhead

4.
sandpaper

5.
sleeve to protect branch line

B.
Plexco Model 301326.  No alternate.

C.
For 1-1/4” lines use 2” tapping tee and 2”x1-1/4” butt fusion reducer.
D.
Prep Kit

1.
ISU Material Stores #: 6626. 4700

2.
Tapping Tee and Sleeve - ISU Material Stores #: 6626.7880

3.
2x 1-1/4” reducer ISU Material Stores #: 6626.6460.

2.4
GAS REGULATORS AND RELIEF VALVES

A.
Outlet Pressure:  5 to 30 inches of water column (Standard setting 7.5 inches water column)

1.
Regulator: 1 1/2" Fisher S203

2.
Type: Self contained globe with integral relief

3.
Orifice size ½ "

4.
Rated Capacity:
7750 SCFH

5.
Relief Valve:  integral to the regulator

6.
Spring codes:

	Outlet Pressure

(in H2O)
	Control Spring
	Monitor Spring

	5-9 

(Standard setting 7.5)
	Black

(1D8927 27012)
	Green

(1L2557 27132)

	8.5 to 18 

(Standard setting 16)
	Gray

(1D8932 27032)
	Green

(1L2557 27132)

	14 to 30
	Dark Green

(1D8933 27032)
	Green

(1L2557 27132)


7.
ISU Material Stores # 
6626.6470 (stocked with black control spring)



6626.6472 (stocked with Dark Green control spring)

8.
Notes:
Integral relief limits downstream pressure to 25 inches of water column.  If 25” of water column is more than 150% of Maximum Working Pressure, a relief must be sized to pass the full 7500 scfh.  Contact ISU Utilities for guidance.

B.
Outlet Pressure : 1 to 2.25 psig (Standard setting 2 psig)

1.
Regulator: 1 1/2" Fisher S203H 

2.
Type: Self contained globe, integral relief, heavy diaphragm plate

3.
Orifice size 1/2"

4.
Rated Capacity: 7750 SCFH

5.
Relief Valve:  integral to the regulator

6.
Spring codes:

	Outlet Pressure

(psig)
	Control Spring
	Monitor Spring

	1 to 2 


	Black

(1D8927 27012)
	Green

(1L2557 27132)

	1.5 to 2.25 

(Standard setting 2)
	Gray

(1D8932 27032)
	Green

(1L2557 27132)


7.
ISU Material Stores #: 6626.6476 (stocked with Gray control spring)

8.
Notes: Integral relief limits downstream pressure to 25 inches of water column.  If 25” of water column is more than 150% of Maximum Working Pressure, a relief must be sized to pass the full 7500 scfh.  Contact ISU Utilities for guidance.

C.
Outlet Pressure : 5-15 psig (Standard setting 10 psig)

1.
Regulator: 1" Fisher 627-121

2.
Type: Self contained globe valve (121 specifies trim and body materials)

3.
Orifice size 1/2"

4.
Rated Capacity: 14,000 SCFH

5.
Control Spring: Yellow (10B3076 X012)

6.
Material Stores #: 6626.6467

7.
Relief Valve: 1” Fisher 289H-42, (4-15 psig range)

8.
ISU Material Stores #: 6626.7870

9.
Notes: Regulator failed open with downstream pressure of 7.5 psig will pass 16,104 SCFH.  With relief valve set at 7.5 psig, downstream pressure will be 8.5 psig and relief valve will flow 16,104 SCFH.

D.
Outlet Pressure : 15-20 psig

1.
Regulator: 1" Fisher 627-121

2.
Type: Self contained globe valve (121 specifies trim and body materials)

3.
Orifice size 1/2"

4.
Rated Capacity: 14,000 SCFH

5.
Control Spring: Yellow (10B3076 X012)

6.
Material Stores #: 6626.6467

7.
Relief Valve: 1” Fisher 289H-49, (15-50 psig range)

8.
ISU Material Stores #: 6626.7871

9.
Notes: Regulator failed open with downstream pressure of 22 psig will pass 14,950 SCFH.  With relief valve set at 22 psig, downstream pressure will be 24 psig and relief valve will flow 14950 SCFH.

E.
Outlet Pressure : 15-40 psig (Standard setting 22 psig)

1.
Regulator: 1" Fisher 627-122

2.
Type: Self contained globe valve (122 specifies trim and body materials)

3.
Orifice size 1/2"

4.
Rated Capacity: 9,400 SCFH

5.
Control Spring: Green (10B3077 X012)

6.
Material Stores #: 6626.6465

7.
Relief Valve: 1” Fisher 289H-49, (15-50 psig range)

8.
Material Stores #: 6626.7871

9.
Notes: Regulator failed open with downstream pressure of 44 psig will pass 10,000 SCFH.  With relief valve set at 44 psig, downstream pressure will be 45 psig and relief valve will flow 17,000 SCFH.

2.5
GAS MAIN ISOLATION VALVE

A.
Ball Valve

1.
Polyethylene body with SDR 11 butt weld end connections.

2.
Polypropylene ball and seat retainer.

3.
Buna N seats and seals.

4.
4" for main campus loop.

5.
Full Port ball.

6.
Valve shall be manufactured from Plexco 2708 resin.

7.
Valve shall be Yellow

8.
Polyvalve Poly-gas valve 4-84111. No Equal.

9.
ISU Material Stores #: 6626.7900.

2.6
GAS VALVE BOX

A.
Roadway box.

1.
6” diameter heavy duty Polyolefin ABS Acrylonitrile roadway box.

2.
Cast iron top ring and cover.  Cover to be yellow.

3.
Box to be sized for 31”- 44” depth of bury.

4.
Cover to have "Gas" logo

5.
Handley Model G6HAT317AD

6.
ISU Material Stores #: 6626.7910.

B.
Valve Box Extension.

1.
18” Extension for 6” diameter heavy duty ABS roadway.

2.
Manufactured by Handley

3.
Handley Model XTG6AL

4.
ISU Material Stores #: 6626.7919.

C.
Valve Box support.

1.
ABS support for valve box to prevent road loads being transferred to isolation valve.

2.
Sized for Nordstrom 4” full port ball valve.

3.
Manufacturer: Handley

4.
Model #  V V17 

5.
ISU Material Stores #: 6626.7928.

2.7
GAS METER STATION

A
High volume meter (250-790 cu ft/hr)

1.
Gray painted aluminum case gas meter.

2.
5 digit direct read index w/100 cu ft multiplier, temperature compensated between -30 & 140 degrees F.

3.
Size: 790 CU FT/hr @ 0.5" W.C

4.
Rating:25 psig maximum pressure

5.
2 - 1 1/2" MIPT galvanized insulated swivels

6.
2 - swivel washers

7.
2 - 1 1/2" black iron connecting nut
8.
Manufacturer: Itron
9.
Model: 675A TC standard
10.
ISU Material Stores #: 6626.5630.

B.
Low volume meter (Less than 250 cu ft /hr)

1.
Gray painted aluminum case gas meter.

2.
5 digit direct read index w/100 cu ft multiplier, temperature compensated between -30 & 140 degrees F.

3.
Size: 250 CU FT/hr @ 0.5" W.C

4.
Rating: 5 psig maximum pressure

5.
2 - 1 1/4" MIPT galvanized insulated swivels
6.
2 - swivel washers

7.
2 - 1 1/4" black iron connecting nut

8.
Manufacturer: Itron
9.
Model: Metris 250-TC standard
10.
ISU Material Stores #: 6626.5625.

C.
P/T Plug

1.
Brass body P/T plug with brass end cap.

2.
Probe hole sealed with compressed Nordel rubber. 350F rating 

3.
1/8" NPT

4.
Sisco BNE‑125

5.
ISU Material Stores #: 6626.6025.

D.
Anodeless Riser for Gas

1.
Transition between buried polyethylene and above ground steel gas piping

2.
Risers shall have a straight vertical inlet and outlet, requiring 90 degree elbows to be installed to connect to the horizontal runs.

3.
1-1/4" piping.

4.
Polyethylene end shall be SDR 11 manufactured from UAC 2000 resin.

5.
Steel end shall be 1-1/4” gray epoxy coated steel with male NPT end.

6.
Uponor Model 250000131005 or Lyall part number Minng080080B or Perfection Corporation Model 79501

7.
ISU Material Stores #: 6626. 6500

E.
Gas valves for meter station

1.
All valves shall be plug valves.

2.
End connections shall be threaded with female NPT.

3.
Mueller Luboseal H‑11179 (1‑1/4) and Luboseal H‑11175‑500 (1‑1/2")

4.
ISU Material Stores #: 6626.7860 (1‑1/4") and 6626.7865 (1‑1/2")

F.
Coating for Meter station Piping

1.
Primer coat for exposed metal

a.
Manufacturer : Diamond Vogel Paints.

b.
Brand:  UF-1500

c.
ISU Central Stores # 5301.0610


2.
Finish coat

a.
Gray alkyd enamel paint for gas meter station above ground piping and valves

b.
Color: Silver Gray

c.
Manufacturer : Diamond Vogel Paints.

d.
Brand:  Cote All AZ0408

e. 
ISU Central Stores # 5301.0610

PART 3 – EXECUTION

3.1
GENERAL PIPE INSTALLATION

A
Laying and Stringing

1.
The Contractor must load, haul, unload, place and handle piping materials in a manner which will avoid damage.

2.
The stringing truck or pipe trailer should be so equipped and padded as to avoid damage of the pipe during transit.

3.
Pipe must never be dropped or dragged during the stringing operation.

4.
Each length of pipe and other component must be visually inspected at the site of installation to insure that it has not sustained any visually determinable damage that could impair its serviceability.

5.
Coiled pipe may be laid off a reel as the reel is moved or the coil rolled for stringing. The pipe should not be pulled from a stationary reel and dragged for stringing unless the Owner has authorized this method for the particular location.

6.
Cut out scratches or gouges deeper than 10 percent of the wall thickness of the pipe.

B
Excavation

1.
Excavate and prepare trench as outlined in Utility Trench Excavation and Backfill specifications.

2.
Where rock is encountered, the depth of the trench should be four inches below the required depth and backfilled with four inches of earth, before installing the pipe.

3.
Plastic pipe should be installed with sufficient clearance or insulated from any source of heat so as to prevent the heat from impairing the serviceability of the pipe.

C.
Polyethylene Pipe Joining

1.
PE pipe and tubing will be joined only by heat butt fusion. All PE service tees will be installed with tee applicator machines.

2.
Each PE fusion joint must be made in accordance with the written procedures of this document (Section 3.3) by qualified workers only.

3.
Threaded or mitered connections must not be used. 

4.
Under no circumstances can an open flame be applied to plastic pipe. 

5.
At the request of the Owner, the Contractor must remove any joint for test or questionable quality. The expense of cutting the joint from the line will be borne by the Contractor if the joint is not properly made. 

D.
Safety considerations – Static electricity

1.
In order to prevent explosions due to static electricity, these procedures should be followed. 

2.
Wet the pipe and the ground in the excavation. Drape wet rages over the wet pipe on each side of and as close as possible to the proposed cut, making sure the wet rags touch the wet ground. 

3.
Keep the pipe, rags, and ground wet (to prevent static electricity from sparking) until the cutting has been completed and the main has been purged.

4.
If the outside temperature is below 32oF, use ethylene glycol antifreeze to assure that the rag remains wet and in contact with the pipe and ground. Do not allow the ethylene glycol to come in contact with the material to be fused.

E.
Pipe Installation

1.
The minimum bending radius for PE pipe is twenty (20) times the outside diameter. This is calculated for typical pipe sizes in the following table:

	Pipe Size
	Minimum Bending Radius (Inches)

	1‑1/4" IPS.
	33

	2" IPS. 
	48

	4" IPS.
	90


2.
If minimum bend radius cannot be achieved, use a 90 degree el.

3.
There must be no fusion joints in the bend area or within three (3) feet of the end of the bend.

4.
Before lowering pipe, the bottom of the trench must be cleaned of all rocks, rubble, welding rods, large clods of dirt, or other objects which may damage the pipe.

5.
Precaution must be taken at all times by the Contractor to prevent foreign material from entering the pipe or fittings. Open ends must be secured, plugged, or capped whenever the end is left unattended.

E.
Backfill

1.
Backfill as per Utility Earthwork Specifications, Section 31 23 00 Utility Trench Excavation and Backfill specifications.
F.
Pressure/Leak Tests

1.
Leak test all new main installations.

2.
Exercise extreme caution when working with mains under test pressure. Backfill the trench before air testing the main except on welded mains. Bleed the air off the main upon completion of the test.

3.
Test all mains at 100 psig. Use a test manifold and a direct reading dial gauge.

4.
Test fails if pressure drops more than 2 psig over the specified test duration..

5.
Use table following to find the minimum amount of time to test a main. Select the size of main to be tested in the top row, move down the table to the length of main and read across the table for testing time. To find the minimum amount of time to test main installations of different connected sizes, add the minimum times for the length of each size. (See example following)

Example: 

1900 feet of 1‑1/4"
1 hour

1000 feet of 2"
1 hour

550 feet of 4"
2 hours

Total Minimum Test Time
4 hours

	Pipe Size
	1 1/4"
	2"
	4”

	Pipe length
	
	
	

	0-150 ft
	15 Minutes
	15 Minutes
	30 Minutes

	150-300 ft
	15 Minutes
	15 Minutes
	1 Hour

	300-375 ft
	15 Minutes
	15 Minutes
	2 Hours

	375-600 ft
	15 Minutes
	30 Minutes
	2 Hours

	600 - 750 ft
	15 Minutes
	30 Minutes
	12 Hours

	750-1500 ft
	30 Minutes
	1 Hour
	12 Hours

	1500-3000 ft
	1 Hour
	2 Hours
	12 Hours

	3000-6000 ft
	2 Hours
	12 Hours
	12 Hours

	6000-9000 ft
	
	
	12 Hours


G.
Purging

1.
Abandoning pipe.

a.
If a natural gas main is to be abandoned or opened to the atmosphere, it shall be purged with nitrogen until LEL reading is below danger levels.

2.
Installing new pipe.

a.
Install the new service riser on the downstream end of new piping with piping extending a minimum of five feet above the top of the trench. 

b.
Open gas valve to purge the air out of the main. 

c.
Monitor gas levels with a combustible gas indicator, furnished and operated by the Owner's Representative.

d.
Purge the new service until a 100% gas reading is obtained at the outlet of the temporary riser.
3.2
TAPPING AND STOPPING OF PIPELINES

A.
All taps and stopping of existing pipelines shall be done by the Owner.

3.3
QUALIFICATIONS

A
Qualifications

1.
Heat fusions will be made only by qualified personnel.  Personnel must be trained by manufacturers representative as approved by ISU.  Iowa State Utilities Department will test and certify each person before they will be allowed to make any fusion welds on the system.

2.
All fusions will be made using the proper tools and follow the procedures documented in this section.

3.
Irons, faces, and other equipment for PE fusion must be approved by the Owner.  

4.
Iron surface temperature is to be calibrated daily to 500 oF  10 oF with a digital pyrometer.

5.
Fusion equipment and piping surfaces to be fused shall not be exposed to inclement weather or winds.

3.4
BUTT FUSION

A.
Butt Fusion Material Preparation

1.
Pipe Preparation For Butt Weld Fusion:

a.
Inspect condition of pipe for gouges, scratches, etc. 

b.
Wipe pipe to remove dirt or contaminants with a lint free non‑synthetic cloth.

c.
Wipe pipe again with a clean lint free non‑synthetic cloth.

B.
Heat Fusion of Butt Joint

1.
Open the shell clamps and place the pipe into the butt fusion machine. The pipe should fit loosely in the machine.

2.
Lower the facing unit into place and tighten the wing‑nut to lock it in position.

3.
Position the pipe ends against the plate on the facing unit and tighten the shell clamps.

4.
Switch on the facing unit motor and advance the shell lever. Continue facing the pipe until the shell stops hit the facing unit. The motor will speed up when the facing operation is completed.

5.
Switch off the facing unit motor and move the shell back away from the facing unit. Loosen the wing‑nut and swing the facing unit out of the way.

6.
Remove all the shavings from the pipe ends and the facing unit.

7.
Bring the pipe ends together and check the alignment. If realignment is needed adjust the tightness at the shell clamps to obtain proper alignment. Re‑face the pipe ends after realignment of pipe.

8.
Preheat the fusion iron to 500 oF  10 oF for Plexco pipe(verify temperature with digital pyrometer). Move the shell back and position the fusion iron between the pipe ends.

9.
Insert Fusion iron between aligned ends of pipe and bring ends firmly in contact with iron throughout the heating time. Do not apply pressure.

10.
Heat pipe ends for the time as specified by the most recent quick reference guideline tip card for butt fusion provided by Plexco. At the end of the heat cycle, a uniformly sized bead should be all around the circumference of both pipe ends. The melt swell bead width should match the guideline width on the tip card. If the melt is non-complaint, melt shall be cut out and fusion process shall be reviewed for irregularities.

11.
Remove heater plate after achieving proper melt bead. Return the fusion iron to its holder.

12.
Bring the melted ends together rapidly (do not slam). Apply enough force to achieve a double roll back of each bead onto the pipe. Maintain pressure for cooling time for a minimum of 30 seconds per inch of pipe diameter.

13.
Leave the fusion unit on the pipe to allow the fused joint to cool a minimum of an additional 3 minutes.

14.
Open the shell clamps of the fusion machine and remove the pipe.

15.
Do not test, stress, pull or lay in the ground for a minimum of 60 minutes after removal from fusion unit.

16.
Inspect the fusion joint for a double bead width that is 2 ‑ 2 1/2 times the height and uniform around the circumference.

17.
If the melt pattern is non‑compliant the joint shall be cut out and a new fusion joint shall be made.

3.5
Saddle Fusion

A.
Material Preparation

1.
Pipe preparation

a.
Inspect condition of pipe for gouges, scratches, etc.

b.
Wipe pipe to remove dirt or contaminants with a clean lint free non-​synthetic cloth.

c.
Wipe fusion area with alcohol pad and discard pad.

d.
Wipe pipe with a clean lint free non‑synthetic cloth.

e.
Wipe fusion area with alcohol pad and discard pad.

f.
Wipe pipe with a clean lint free non‑synthetic cloth.

g.
Completely abrade the surface of the pipe with a fresh piece of 60‑80 grit emery cloth to fully remove the surface "skin".

h.
Wipe off emery grit with clean surface of paper wipe.

i.
If grit does not wipe off, use clean alcohol pad to clean pipe, wipe pipe with clean area of a paper wipe.

2.
Saddle Fitting Preparations:

a.
If the fitting is sealed in the original bag; abrade completely with fresh emery cloth and wipe with a paper wipe.

b.
If fitting was not in a sealed original bag; follow all steps used to prepare pipe.

B.
Heat Fusion of Saddle Joint

1.
Preheat the fusion iron to 500 oF  10 oF (verify temperature with digital pyrometer). Leave at least (3) inches of cover over the pipe until fusing begins.

2.
Assemble application unit according to manufacturers instruction and position on pipe. Prepare the pipe and saddle per Section A above.

3.
Place the fusion iron on the pipe and the saddle on top of the fusion iron for the time and pressure as specified by the most recent quick reference guideline tip card for saddle fusion provided by Plexco.

4.
Rock the iron slightly and slowly as the melt forms but do not rock excessively as this will enlarge the melt pattern on the pipe.

5.
After the proper melt time raise the fitting from the iron while rocking the heater iron and then remove the fusion iron from the pipe.

6.
Quickly check the melt pattern on the pipe and the saddle. Heated surfaces on saddle and pipe should be 100% melted with no cold spots.

7.
If the melt patterns are not satisfactory, press the fitting onto the pipe within 3 (three ) seconds with firm pressure until the melt of the appropriate size (see the most recent quick reference guideline tip card for saddle fusion provided by Plexco) appears around the entire base of the fitting.

8.
Adjust the fusion equipment to maintain the correct fusion and cooling pressure (see the most recent quick reference guideline tip card for saddle fusion provided by Plexco).

9.
Allow the joint to cool the minimum amount of time (see the most recent quick reference guideline tip card for saddle fusion provided by Plexco) before the releasing pressure on the fusion equipment.

10.
If the melt pattern inspection (step 6) was unsatisfactory then the section of pipe receiving the saddle shall be replaced. 

11.
After letting the joint cool 3 minutes beyond the required cooling time, remove the fusion equipment from the pipe.

12.
Visually check the fitting for fusion melt bead around the entire fitting base. If the joint quality is unacceptable or doubtful, take the same action as documented in step 10.

13.
Allow the fittings to cool an additional 30 minutes before tapping the high volume tapping tees.

14.
Apply Parker Super-O-Lube silicone base lubricant to o ring in cap.  Tighten cap hand tight (approximately 12 turns). Tighten an additional ¼ turn with band or strap wrench (oil filter wrench).

3.6
Socket Fusion ‑ Not Allowed

3.7
Squeeze Offs

A.
To be used to close off gas mains.  Not to be done in a single location more than once.

B.
Apply the squeezer a minimum of four pipe diameters from the nearest fusion joint or proposed fusion joint. 

C.
After work is completed, re‑round and wrap the squeezed area with duct tape to mark it after the squeezer has been removed. Do not squeeze the PE again where tape has been applied.

3.8
SPECIAL INFORMATION FOR AS-BUILTS

A.
Pipe and Component Numbering

1.
Pipe - Polyethylene pipe information that is printed on the pipe shall be recorded on the as built drawings so that each specific pipe stick or roll can be located in the ground should a manufacturing defect or product recall occur.  An example print line is shown below followed with a detailed explanation of each item.

	Item
	1
	2
	3
	4
	5
	6

	Part A
	Plexco
	Yellow Pipe
	4"
	IPS
	SDR -11.5
	PE 2406


	Item
	7
	8
	9
	10
	11

	Part B
	CEC
	ASTM D2513
	F525
	146
	F213


	Item
	12
	13
	14

	
	11 01 92
	Coil #10
	Gas Use Only


Item
Description
1
Plexco - pipe manufacturer

2
Yellow Pipe - color of pipe

3
4" - line size

4
IPS - iron pipe size

5
SDR-11.5 -Standard Dimension Ratio


(pipe O.D./wall thickness)

6
PE 2406 - material designation code

7
CEC - test temperature/hydrostatic design and melt index

8
ASTM D2513 - Standard pipe specification for pipe

9
F 525 - assigned run number by the manufacture

10
146 - sequential footage number (appearing on coiled pipe only)

11
F 213 - "F" represent plant location. (F is Fairfield, IA) 


"213"represents the manufacturer's employee number 


who is producing the pipe

12
11 01 92 - date of production (month, day, year)

13
Coil #10 -  appears only on material that is provided on a coil

2.
Components and Fittings

Polyethylene components and fittings have information that are printed or stamped on the part.  This information shall recorded on the as-built drawings.  An example print line is shown below followed with a detailed explanation of each item

4" Plexco 90o elbow

	Item
	1
	2
	3
	4
	5
	6

	Part A
	Plexco
	4”
	IPS
	SDR 11
	21
	1


	Item
	7
	8
	9
	10

	Part B
	2
	0
	F
	22


Item
Description
1
Plexco - pipe manufacturer

2
4" - line size

3
IPS - iron pipe size

4
SDR 11-Standard Dimension Ratio


(pipe O.D./wall thickness)

5
21-Month manufactured (consecutive # 1-99, i.e. 21=Mar 93)

6
1 - Day of the month

7
2 - Production shift number

8
0 - Machine number

9
F - material designation code PE 2406

10
22-Operator number

END OF SECTION 

SECTION 33 61 00 CHILLED WATER
PART 1 – GENERAL

1.1
SECTION INCLUDES

A.
Pipe.

B.
Fittings.

C.
Special Fittings.

D.
Pipeline Accessories.

E.
Pipe installation. 

F.
Gate valves.

G.
Butterfly valves.

H.
Valve boxes.

1.2
DESCRIPTION OF WORK

A.
Construct  Chilled water mains and building service pipes.

1.3
SUBMITTALS

A.
Same as 33 10 00 Domestic Water.

1.5
DELIVERY, STORAGE AND HANDLING

A.
Same as 33 10 00 Domestic Water.

1.6
CONFLICTS

A.
Same as 33 10 00 Domestic Water.

PART 2 – PRODUCTS

2.1
CHILLED WATER MAIN PIPE

A.
Ductile Iron Pipe: Same as 33 10 00 Domestic Water.
B.
Polyethylene Pipe: Same as 33 10 00 Domestic Water.

2.2
BOLTS FOR CHILLED WATER MAIN PIPE AND FITTINGS

A.
Same as 33 10 00 Domestic Water.

2.3
FITTINGS

A.
For Ductile Iron Pipe: Same as 33 10 00 Domestic Water.

B.
For Polyethylene Pipe: Same as 33 10 00 Domestic Water.

2.4
SPECIAL FITTINGS

A.
Flange Adapter: Same as 33 10 00 Domestic Water. 
B.
Solid Sleeve: Same as 33 10 00 Domestic Water.

C.
Restrained Joints: Same as 33 10 00 Domestic Water.

D.
Tapping tee:

1.
Full circle clamp type tapping sleeve

2.
Sleeve to be 304 Stainless Steel with 304 Stainless Steel hardware.

3.
All welds fully passivated.

4.
Sleeve to be designed to fit the main that is being tapped. 

5.
Tap to be stainless steel with integral stainless steel mechanical joint gland.  Gland and spigot to be welded or cast in place for a restrained mechanical joint connection that does not require a thrust block or rods.

6.
Throat gasket to be Buna N rubber. For mains 24” and smaller the sleeve may have a full circle gridded rubber gasket covering entire length of clamp in addition to the throat gasket. 

7.
Manufacturer : Ford Pipe Products, JCM, or equal.

8.
Model : Ford FTSS-MJ, JCM Model 459 or equal.
2.5
VALVES

A.
General: Same as 33 10 00 Domestic Water.

B.
Gate Valves, Buried Service 2” to 12” Same as 33 10 00 Domestic Water..

C.
Butterfly Valves, Buried Service 14” and larger: Same as 33 10 00 Domestic Water.

2.6
APPURTENANCES

A.
Valve Box: Same as 33 10 00 Domestic Water Except valve box cover shall be marked with “CW”.

2.7
Chilled Water Meters

A.
Magnetic Flow Meter provided by Owner to the following specifications for Contractor installation.

B.
Wafer Style construction for insertion between two Class 150 raised face flanges.

C.
Transmitter shall be integrally mounted unless specifically indicated as remote mount.

D.
Meter to come from Owner with mounting Kit that supplies alignment rings, studs, and nuts for Contractor installation.

E.
Meter to come from Owner with disconnect box (6647.2500) with 2A fast acting fuse as per detail for Contractor installation.

F.
Installing Contractor to furnish 1/8” Buna-N rubber gasket. 

G.
Transmitter

1.
Integrally mounted to meter

2.
1/2” NPT conduit connection for a dedicated 20A, 120 VAC circuit.

3.
½” NPT conduit connection for METASYS wiring.

4.
Output to METASYS 4-20 mA.

F. Rosemount 8711 meter with 8732 transmitter.


G. Electrical Considerations

1. All raceways for meter installations shall be either (or a combination of): EMT, RMC, IMC, or LFMC, and will be subject to any additional installation requirements for special locations (power/chiller plants, vaults, hazardous locations, etc.)

PART 3 – EXECUTION

3.1
GENERAL PIPE AND VALVE INSTALLATION

A.
Same as 33 10 00 Domestic Water.

3.2
ADDITIONAL REQUIREMENTS FOR DUCTILE IRON PIPE INSTALLATION

A.
Install in accordance with AWWA C600.

B.
Cut pipe perpendicular to pipe barrel. Do not damage cement lining. Bevel cut ends for push‑on joints according to AWWA C600.

3.3
LOCATE WIRE SYSTEM

A.
Install a Locate wire system as per appropriate specification herein.

3.4
STRUCTURE PENETRATIONS

A.
Wall Sleeves: Same as 33 10 00 Domestic Water.

3.5
SERVICE TAPS AND CONNECTIONS

A.
Owner shall provide service tap and connection as shown on the plans.

B. 
Contractor shall install new pipe such that a final connection to the system is easily completed.  Owner shall connect new piping to tap after all tests have passed.

3.6
TESTING

A.
Hydrostatic testing shall be done as in 33 10 00 3.7.  

B.
Note that HDPE and DI piping have different pressure testing requirements.

END OF SECTION

SECTION 33 63 00 STEAM DISTRIBUTION
PART 1 – GENERAL

1.1
SECTION INCLUDES

A.
Pipe.

B.
Fittings.

C.
Accessories

D.
Pipe installation.

E.
Valves.

F.
Buried systems

G.
Tunnel systems

H.
Compressed air piping.

1.2
DESCRIPTION OF WORK

A.
Construct Steam tunnels

B.
Install piping and insulation in steam tunnels.

C.
Install direct buried piping systems.

1.3
SUBMITTALS

A.
Construction sequencing.

B.
Catalog cuts, samples, manufacturer's data, installation instructions, and listing of applicable standards for special, unique or proposed substitute materials if requested by the Engineer.

C.
Project Record Documents for all buried piping.

D.
Upon request the Contractor will provide Material Certifications to the Engineer.

E.
Welder Qualifications – Before any welder shall perform any welding, Contractor shall submit to the Owner a copy of the Welding Procedure Specifications and Associated Procedure Qualification Records used to qualify welders, and the Welder/Welding Operator Performance Qualification of the welders assigned to the job.  Tests shall be acceptable for B31.1 piping.

1.4
DELIVERY, STORAGE, AND HANDLING

A.
Deliver only materials that fully conform to these specifications or for which submittals have been provided to the Engineer and approved for use.

B.
Store materials in a protected environment, on pallets or lagging.

C.
Pipe and fittings contaminated with mud and surface water shall be removed from the site and not used in construction unless thoroughly cleaned, inspected and approved by the Engineer.

D.
Handle all materials so as to avoid damage. Replace any damaged materials. Remove damaged materials from the site.

1.5
CONFLICTS

A.
Conflict Avoidance:

1.
Expose possible conflicts in advance of construction, such as utility lines and drainage structures. Verify elevations of each and verify clearances for proposed construction.

2.
Complete elements of the work which can affect line and grade in advance of other open cut construction unless noted on plans.

3.
Notify the Engineer of any conflicts discovered or any changes needed to accommodate unknown or changed conditions.

1.6
APPLICABLE CODES AND STANDARDS

A.
American National Standards Institute (ANSI):

1.
B16.4 - Cast Iron Threaded Fittings.

2.
B16.5 - Steel Pipe Flanges and Flanged Fittings, Including Ratings for Class 150, 300,400, 600, 900,1500, and 2500.

3.
B16.9 - Factory-Made Wrought Steel Butt-Welding.

4.
B16.11 - Forged Steel Fittings, Socket-Welding, and Threaded.

5.
B16.25 - Butt-Welding Ends.

6.
B16.39 - Malleable Iron Threaded Pipe Unions.

7.
B31.1 - Code for Pressure Piping - Power Piping.

8.
B36.10 - Welded and Seamless Wrought-Steel Pipe.

B.
American Society for Testing and Materials (ASTM):

1.
A105 - Forgings, Carbon Steel for Piping Components.

2.
A106 Grade B Seamless Black steel piping. 

3.
A197 - Cupola Malleable iron.

4.
A234 - Piping Fittings of Wrought Carbon Steel and Alloy Steel for Moderate and Elevated Temperatures. 

5.
A307 - Carbon Steel Externally Threaded Standard Fasteners. 

6.
A563 - Carbon and Alloy Steel Nuts.

PART 2 – PRODUCTS

2.1
PIPE, VALVE, MISC FITTINGS SELECTION

A.
Pipe and valve materials, gaskets, and joint type are indicated on the Piping Specification Chart.

B.
Piping and valves shall be manufactured in the United States.
	SIZE OF PIPE
	2-1/2 INCHES AND LARGER
	2 INCHES AND SMALLER

	STEAM AND CONDENSATE PIPING
	ASTM A106B, Seamless. Black

Std Wt. 


	SCH 80, ASTM A106B, Seamless, Black

	COMPRESSED AIR PIPING
	ASTM B88 Type K Copper tubing.
	ASTM B88  Type K Copper tubing.

	STOP VALVES
	Butterfly: Jamesbury, Wafer or lug Type
	Ball: Apollo Spec. 70-100-01

	UNIONS
	
	Malleable iron ground joint with brass seat, ASME B16.39, Class 250

	FITTINGS
	Std Wt. ASTM A234-Gr WPB

Butt weld
	Malleable iron screwed fittings, ASME B16.3, Class 150

	TYPE OF

PIPE JOINTS
	Butt Weld.  

RFF Flange joints only to mate with flanged valves.
	Threaded, except where flange specified. Use thread compound rated for steam.

	BACKING

RINGS
	Commercial Split Ring
	

	FLANGES
	150 lb., Raised Face Weld Neck or Raised Face Slip On. ASTM A105
	150 lb., RFSW, ASTM A105

	FLANGE

BOLTS
	Bolts, ASTM A354Gr BD (SAE J429 Grade 8) Yellow zinc plated

Heavy Hex Nuts,

ASTM A563-Gr DH
	Bolts, ASTM A354Gr BD (SAE J429 Grade 8) Yellow zinc plated

Heavy Hex Nuts,

ASTM A563-Gr DH

	BOLT LUBRICANT
	ISG Never Seez or equivalent
	ISG Never Seez or equivalent

	GASKETS
	Class 150 Flexitallic Spiral wound, Style CG, Flexicarb Filler
	Class 150 Flexitallic Spiral wound, Style CG, Flexicarb Filler (Except for condensate meter)


2.2
VALVES

A.
Steam and Condensate Shutoff >2”:

1.
High performance butterfly valve with wafer style body. Quarter turn valve.

2.
Body:
Carbon Steel
3.
Seat:
Xtreme Fluoropolymer blend
4.
Disc:
Stainless Steel

5.
Shutoff: Class VI or better.

6.
Class 150, rated for 400 F

7.
Multi-turn geared operator (Model MA010 or MA030) with linkage kit (Model LK7**) for Steam service, 

8.
Quarter turn handle (WSH 23-36) for condensate service.

9.
Jamesbury 815W–11-2236XZ Wafer-Sphere Butterfly valves or approved equal.

10.
To be provided by Owner.

B.
Steam and Condensate Shutoff 2” and smaller”:

1.
Quarter turn Ball valve.

2.
Body: 
Bronze

3.
Seat:
RPTFE

4.
Disc:
Chrome plated bronze

5.
Class 150, rated for 400 F at 90 psig.

6
Standard port, screwed ends.


7.
To be furnished with Apollo 2-1/4” extension handles (ISU Central Stores # 7807.9118 &7807.9312)

8.
Apollo 70-10*-01 or approved equal.(ISU Central Stores # 7807.0536-1036.)

C.
Compressed Air Shutoff:

1.
Quarter turn Ball valve.

2.
Body: 
Bronze

3.
Seat:
RPTFE

4.
Disc:
Chrome plated bronze

5.
Class 150, rated for 400 F at 90 psig.

6.
Standard port, soldered end connections.

7.
Apollo 70-20*-01 or approved equal.(ISU Central Stores # 7100.8363-8495.)
D.
Condensate Backpressure Valve:

1.
Globe valve.

2.
Body: 
Cast Iron

3.
Seat:
Brass

4.
Diaphram: Buna-N
5.
Threaded connections. Enter on side, leave on bottom.
6.
Cash Valve FR-10 manufactured by Pentair Valves and Controls or equal.
2.3
DIRECT BURIED PIPING

A.
Pre-insulated Steam piping:

1.
Drainable-Dryable pre-insulated conduit system.

2.
Carrier Pipe:
Schedule 40 A106 Grade B seamless steel pipe.

3.
Inner Insulation:
5 layers of 10 mm thick Pyrogel XTE (aerogel) insulation.  Mineral wool is not acceptable.  Insulation layers shall have joint staggered by at least ½” at all locations in system, including field joints.  Insulation stagger at field joints shall be cleanly factory cut.  Field cutting the stagger shall not be acceptable.
4.
Air Gap:
at least 1” clear space

5.
Casing Pipe:
10-gauge smooth wall welded steel pipe.

6.
Outer Insulation:
1” sprayed on Urethane foam.

7.
Outer casing: 
Wound FRP or extruded HDPE casing over the urethane foam.

8.
Design Temperature : 400 F.

9.
Design Pressure : 90 psig.

10.
Perma-Pipe Multi-Therm 500, Thermacor Duo-Therm 505, Rovanco Insul 800, or approved equal.

B.
Pre-insulated Condensate piping:

1.
Foam filled insulation carrier system.

2.
Carrier Pipe:
Sch 80 A106 Gr B Steel.

3.
Insulation:
1” of 2 lb./cu ft minimum density polyurethane foam.

4.
Casing Pipe:
HDPE or PVC.

5.
Design Temperature : 140 F.

6. 
Design Pressure : 15 psig.

7.
Rovanco, Ricwill/Perma-pipe Xtru-Therm, Thermacor Ferro-Therm
8.
Factory seal kits shall be used at all pipe joints pulled into ground by directional drilling.

9.
For trench installations, approximately every 42’ the joints shall be insulated in poured in place insulation (2.3 C and detail) instead of the factory seal kit.  Joints closer together than 42’ shall use factory seal kit.  For pipe installed using directional drilling, all joints in a section being pulled shall use the factory seal kit.
C.
Poured in place insulation:

1.
Gilsulate insulation system.

2.
Steam Carrier Pipe:

Schedule 40 A106 Grade B seamless steel pipe.

3.
Condensate Carrier Pipe:
Schedule 80 A106 Grade B seamless steel pipe.

4.
Installed per Manufacturer’s specifications.

2.4
EXPANSION JOINT

A.
General:

1.
Expansion joints shall be Externally pressurized bellows type expansion joint.

2.
Same size as pipeline in which it is installed, unless noted otherwise on drawings.

3.
This joint IS a special order, not an off the shelf joint.

4.
Shall meet or exceed Expansion Joint Manufacturers Association specifications

5.
Joint shall be provided with a Five year non-prorated warrantee.

6.
Joints shall NOT have integral anchor foot.

7.
Joints to have butt weld ends.

8.
Joint to be internally guided.
B.
Temperature and Pressure:

1.
Joint shall be rated for 150 psig  pressure, 750 degree F  temperature.  10,000 cycles at full travel

2.
Design criteria for joint travel sizing is heating  to 100 psig, 425 deg F, followed by cooling to 25 deg F

3.
Average operating conditions are 90 Psig, 375 deg F

C.
Materials

1.
Pipe:

Steel, A106 Grade B

2.
Bellows:
3 ply Inconel 625

3.
Body:

Steel, A106 Grade B

D.
Special items

1.
Provide with lifting lug welded to top of canister, on opposite side of any drain tap. Manufacturer tag shall be located under lifting lug.

2.
Indices and numbers shall be stamped on the barrel every inch of the barrel, which corresponds to the remaining inches of travel to achieve full compression. The specific joint position shall correspond to the barrel index marking that aligns with the outside edge of the barrel. “Full Compression” to be stamped adjacent to the last index and visible when the joint is fully compressed. The index marking and numbers shall be at the same circumferential position as the lifting lug.

E.
Manufacturer

1.
Hyspan 3502 SP or Senior Flexonics Pathway equivalent.

2.5
STEAM TRAP STATIONS

A.
90 psig Steam trap:

1.
Inverted bucket trap.

2.
¾” inlet and outlet.

3.
7/64” orifice 

4.
Armstrong Model 800  (ISU Central Stores # 7718.0214)

B.
6 psig Steam trap:

1.
Float and thermostatic

2.
¾” inlet and outlet.

3.
1/4” orifice

4.
Armstrong Model 30-A3 (ISU Central Stores # 7718.0010)

C.
Trap Station Flexible Metal Hose

1.
To be installed perpendicular to condensate line at all trap stations to accommodate expansion.

2.
Trap station flexible hoses are Metal bellows hose with braided cover

3.
Bellows shall be 500 series Monel bellow, covers shall be single braided Monel.

4.
3/4” x 18” overall length, 12 1/2” live length

5.
Schedule 40 threaded male nipple ends

6.
490 psig rating at 350 deg F

7.
Reintjes & Hilter, 101 Sunshine Rd, Kansas City, MO 66115 Phone 913-371-1872 or approved equal. (ISU Central Stores # 7880.1457)

2.6
METERING

A. 
Condensate Meter (Mag Meter)

1. 
Rosemount 8711 flow meter provided by Owner (6647.4705), installed by Contractor.


a. 
Wafer style to fit between two 2” 150 lb. flat-faced flanges (threaded)


b. 
Ductile iron body


c. 
Operating range is 5-200 GPM

2. 
Remote-mounted Rosemount 8712 transmitter provided by Owner (6647.7470), installed per detail by Contractor.

3. 
Owner-supplied disconnect (6647.2500) with 5A time-delay fuse installed per detail by Contractor.

a. 
All raceways for meter installation shall be either (or a combination of): EMT, RMC, IMC, or LFMC and will be subject to any additional installation requirements for special locations (power/chiller plants, vaults, hazardous locations, etc…)

b. 
All aspects of the installation shall comply with the most recently adopted National Electric Code.  

B.
Vortex Steam Meter (only used on specific main steam lines).
1.
Vortex shedding steam meter, Insertion style.  Connects to 2” 150 lb. raised face flange

2.
End connections are 2” 150 lb. flat-faced flanges

3.
Rated for  steam service 100 psig, 400 deg F

4.
Local rate and total mounted on meter.

5.
Emco V-bar 910-2F150-XX-XXX-LOC-TOT

6.
To be provided by Owner.

C.
Turbine Steam Meter (only used on specific main steam lines).
1.
Turbine steam meter, Insertion style.  Connects to 2” 150 lb. raised face flange

2.
End connections are 2” 150 lb. flat-faced flanges

3.
Rated for  steam service 100 psig, 400 deg F

4.
Local rate and total mounted on meter.

5.
Emco Turbo-bar TMP910-2F150-G*-LOC-TOT-XXXX-XXX-XX

6.
To be provided by Owner.

D.
Pressure Gauge

1.
General service industrial bourdon tube pressure gauge.

2.
Gauge shall read to accuracy 1A as per ANSI B40.1.

3.
4-1/2” dry dial.

4.
¼” NPT brass socket.

5.
Dial ranges:

	7 psig steam
	0/15 psig

	15 psig steam
	0/30 psig

	90 psig steam
	0/100 psig

	Pumped Condensate
	0/60 psig


6.
Ashcroft Model 1010 Grade 1A or approved equal.

E.
Pressure Transmitter

1.
1/2” male NPT connection.

2.
To be provided by Owner (FP&M Stores # 6177-7502, 7503.)

2.7
PRESSURE REDUCING STATIONS

A.
Work and Monitor Valves

1.
See appropriate mechanical section.

B.
Strainer

1.
Flanged “Y” strainer with raised face flange.

2.
Cast Carbon steel body.

3.
0.033” (1/32”) perforations.

4.
Mueller Model 761 or approved equal.
2.8
PIPE GUIDES

A.
Pipe guides to be spider guides modified as per guide detail.

B.
Hyspan 9500 or approved equal, modified as above
2.9
TUNNEL ENTRANCES

A.
Tunnel Access Hatches

1.
New entrances into the tunnel shall all be mill finish aluminum grade level access hatches located in grass areas.

2.
Hatches shall be manufacturers standard 3’6”x3’6 size.

3.
Reinforce to AASHTO H-20 wheel loading for all locations.

4.
CUSTOM - All hardware to be type 316 Stainless Steel, including automatic hold open arm with release, spring operators, hinges, pins, and fasteners.

5.
CUSTOM - Interior latch shall be located BELOW the reinforcing struts.  This is a non-standard arrangement. Latch to be operable from exterior with removable square wrench.  

6.
If the ladder under the hatch is on the North wall, the relative positioning of the door accessories should be as listed in a-d below.  If the ladder is on a different wall, move the accessories to maintain the same relative positions.: 

a.
Hinges on East side

b.
CUSTOM – Flush lift handle and latch in North-West corner  latching on the west side, NOT in the center of the west side.  This is a non-standard arrangement.

c.
CUSTOM - Exterior handle shall be in the same corner as the latch.

d.
Hold open arm in North East corner

7.
Hatch shall be equipped with aluminum frame with an integral drain hole and connection to pipe the drainage away.

8.
Relative positioning of door installation: If access ladder is on north side, door shall be installed with hinges on the east side.

9.
CUSTOM Bilco J-5AL H20 loading, Bilco Drawing J-14058, 3’6”-x3’6” aluminum door and gutter frame with modifications as indicated above or Owner approved equal.

10.
See Standard Detail in drawing set for clarification.

B.
Door Locks (Retrofit only)

1.
Door locks are to be used on retrofit of existing doors from tunnel to machine rooms..  New access points shall not have door locks or access machine rooms.

2.
Yale Security Products Series 8700 (CRLN 8705 FL x US26D) 

3.
Trim design Escutcheon: Lenoir LN

4.
Strikes: Lever: Carmel CRE Box type, curved lip

5.
Finish: US26D

6.
Function: 8705FL

7.
Cylinder: Furnish 7 pin restricted section master keyed system.  Owner to pin cylinders.  Manufacturer to send cylinders by registered mail directly to the owner, with notice to the contractor.  Cylinders to be installed by contractor.

8.
Key Blanks : AN11 key blanks as required.  Blanks shall be stamped with section and phrase “DO NOT COPY.”  Consult with owner’s representative for number of blanks and required key section.  Manufacturer to send keys by registered mail directly to the owner, with notice to the contractor.   Owner to cut keys to match SEM key.

C.
Door Alarms

1.
Install where indicated on drawings.

2.
Magnetic SPDT reed switch for ½” gap or less, flush fit for steel doors.

3.
12” long 22 gauge wires.

4.
Flair Electronics Model MSS-100-4 or equal. 

2.10
TUNNEL HARDWARE

A.
Anchor Bolts

1.
Concrete wedge anchor bolts shall be anchored by the movable wedge type anchor. Full sleeve anchors are not to be used.

2.
303 or 304 Stainless Steel body with 18-8 stainless steel nut and washer.
3.
Simpson Wedge-all (example part number is WA87600SS for 7/8 x 6” bolt, number will vary based on bolt size), ITW /RedHead Trubolt (example part number is WW3454 for 3/4 x 5 1/2” bolt, number will vary based on bolt size), or approved equal.
B.
Floor Drains

1.
Cast iron body with bottom outlet, combination invertible membrane clamp and adjustable collar with seepage slots and polished bronze strainer.
2.
4” pipe outlet.

3.
No trap in drain.

4.
Zurn 415B or approved equal.
2.11
TUNNEL WATERPROOFING

A.
Liquid applied / spray on waterproofing

1.
All below grade concrete shall be waterproofed with a liquid applied waterproof membrane.

2.
Apply according to manufacturer’s instructions to manufacturers specified thickness, and special techniques for cracks and penetrations.

3.
Product shall be 
a.
Aquaseal; Eco-Flex 

b.
Anti-Hydro International, Inc.; A-H Seamless PF Membrane
c.
Carlisle Corporation, MiraSEAL
d.
or approved equal.

4.
Water proofing shall extend 2’ past new tunnel repairs to cover existing tunnel.  Clean existing tunnel well prior to applying waterproofing.

 5.
Extruded polystyrene foam board to be used to cover the membrane completely.  Wait manufacturer’s  required cure  time frame before applying. (typically 4-5 hours). Adhere with spray on adhesive such as Carlisle CAV-GRIP.
B.
Sheet waterproofing

1.
Sheet type waterproofing shall not be used.

2.12
TUNNEL SUBDRAINS

A.
Tunnel subdrains shall be rectangular PVC forms intended by manufacturer to be left in place as a permanent form and subdrain.

B.
Size: 8” tall x 2 ¼” wide.

C.
Connections to rectangular subdrain shall be by preformed outlet pieces, model number OUT48 for 4” ADS piping.

D.
Wrap subdrain with filter fabric.

E.
Manufacturer shall be Form-A Drain or approved equal.

PART 3 – EXECUTION

3.1
GENERAL PIPE AND VALVE INSTALLATION

A.
Fabricate, erect, inspect, and test piping in strict accordance with the requirements of ANSI B31.1 except where this specification is more stringent.
B.
Field route all required piping not shown on piping plans. Sufficient clearance shall be maintained for removal of valves, for insulation, and for head clearance.  Routing shall be approved by Owner.

C.
Use no deformed, defective, gouged, or otherwise damaged pipe or fittings.

D.
Branch connections shall be made using Tees or Weld-O-Lets.  No pipe shall be saddled.

E.
A union shall be installed adjacent to all screwed end valves, on the service side of the valve.

F.
Trap lines shall not be connected to the back side of drip legs unless specifically directed to do so by Owner.

3.2
PIPE JOINT CONSTRUCTION
A.
Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe for butt weld connections.

B.
Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.

C.
Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. Cut threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs and restore full ID.  Do not use pipe or pipe fittings with threads that are corroded or damaged. 
D.
Welded Joints: Construct joints according to AWS D10.12, “Recommended Practices and Procedures for Welding Low Carbon Steel Pipe,” using qualified processes and welding operators according to “Quality Assurance” article.

1.
MIG or TIG weld first pass on all steam and condensate piping and stick weld (shielded metal-arc welding SMAW) remaining passes. Piping must be kept closed during installation with approved plugs or caps to prevent entrance of construction debris, dirt, etc.

2.
Butt-weld end preparation shall conform to ANSI B16.25.  Contractor shall remove by filing or grinding all heavy oxides from surfaces flame cut in preparation for welding.

3.
Each weld pass shall be chipped and brushed free of slag.  Cover passes on completed welds shall be cleaned free of slag and shall be coated with a corrosion preventer.
E.
Flanged Joints: Align flange face surfaces parallel.   Install gasket concentrically positioned.    Use lubricant specified in Section 2.1 on all bolt and stud threads.  Tighten bolts gradually and uniformly using torque wrench as per gasket manufacturer’s recommendation. For reference, torque requirements for specified Flexitallic Gaskets listed here:
	Pipe Size (in)
	Number of Bolts
	Bolt Size (in)
	Torque (ft lb)

	3
	4
	5/8
	75

	4
	8
	5/8
	49

	6
	8
	¾
	86

	8
	8
	¾
	110

	10
	12
	7/8
	108

	12
	12
	7/8
	137

	14
	12
	1
	174

	16
	16
	1
	162

	18
	16
	1 1/8
	261

	20
	20
	1 1/8
	230


3.3
PIPE SUPPORTS AND GUIDES

A.
Pipe supports in tunnels shall be the standard pipe stanchion indicated in the Tunnel detail.

B.
Space supports for horizontal piping on 10’ centers unless ASTM B31.1 requires closer spacing.

C.
Locations where pipe stanchions cannot be used, other industry standard pipe supports may be acceptable.  No carbon steel shall be within 12” of concrete and any carbon steel shall be primed and finish painted.

D.
Space guides per manufacturers recommendation.  

E.
Expansion joints generally to be installed within 10 pipe diameters of closest anchor.  No guide is required between anchor and joint.

F.
Do not install stanchion crossbar for a pipe within 10 ft of anchor on that pipe. (Stanchion may still be required in that location for other pipes not anchored.) 

3.4
ANCHOR BOLT INSTALLATION

A.
Anchor bolts shall be installed in clean holes of the same size as the anchor bolt. 
B.
Holes shall be perpendicular to the work surface.  Do not ream the hole or allow the drill to wobble.
C.
Holes shall be as deep as the full length of the anchor, but not closer than two anchor diameters to the opposite surface of the concrete

D.
Clean the hole using compressed air and a wire brush. 
E.
Anchor bolts shall be initially tightened using bolt lubricant to the following torques.

	Bolt Size (in)
	Torque (ft lb)

	¼”
	8

	3/8”
	25

	½”
	55

	5/8”
	90

	¾”
	175

	7/8”
	250

	1”
	300


F.
After at least 24 hours, the anchor bolts shall be re-torqued to the same values.
3.5
PIPE CLEANING

A.
Contractor shall rap and blow out all piping, valves, and fittings before erection.

B.
Cleaning shall only be done to section of pipe after that section is successfully hydro tested.

C.
Runs of steam pipe greater than 100 ft shall be pigged with a polyethylene pipeline cleaning pig, (Type RX5 Pipeline Pigging Products, Houston TX.) powered by compressed air.  

D.
Contractor has the option of pigging sections between shutoff valves one at a time or putting spool pieces between the flanges and pigging the entire line at once.  

E.
Pig shall NOT be run through any expansion joints.  System may be broken into sections between expansion joints, or contractor may leave expansion joints out until after pigging has been done.  Welds on expansion joints may then be x-ray tested at the preference of the Owner as a part of the weld joints to be field x-rayed.
F.
Contractor to provide, install, and remove all required launchers, catch cages, spool pieces, etc.

3.6
CONNECTIONS TO EXISTING PIPING
A.
Owner shall provide service tap and connection as shown on the plans.

B. 
Contractor shall not make connections to existing steam lines other than those lines that the Contractor has installed under a previous phase of this contract.
C. 
Tap location and connection type shall be designed by Engineer.  Contractor shall NOT be responsible for any connection design.

D.
Contractor shall end new piping approximately 2 feet short of the connection point designated by the Owner and end piping with a temporary cap for hydrotesting.  Exact ending point shall be coordinated with Owner.
E.
After all testing is complete, Owner shall cut off temporary cap and make final connection to existing piping.
3.7
QUALITY CONTROL
A.
Nondestructive Examinations

1.
Pressure piping shall be examined and tested accordance with ASME B31.1 and AWS B1.11.

2.
The Owner will utilize visual inspection of the welds.

3.
The Owner at its option may perform additional weld testing beyond visual inspection including but not limited to radiography, ultrasonic, liquid penetrate, and magnetic particle methods. 

4.
The Owner may employ the services of an independent testing agency to test any or all the welds. If welds are determined to be defective, the contractor will repair those welds at no cost to the owner. The contractor will then hire the owner selected independent testing agency and test method to test any or all additional welds at no cost to the Owner. If any additional welds are determined to be defective, the Contractor will repair these welds and will then hire the owner selected independent testing agency and test method to test all the remaining welds at the contractor’s expense. All defective welds found will be repaired. All welds that failed a test shall be retested after the repair at no cost to the Owner. All tests shall be witnessed by the Owner.
B. 
Perform pressure test on piping as follows:

1.
Contractor shall cap all new piping to prepare for the hydro test
2.
Contractor shall provide ¾” threaded ball valve high point vents and low point drains for filling the line.

3.
Owner shall fill the line with water.

4.
Owner shall pressurize the system to 150 psig and valve it off for a minimum of two hours.  
5.
Owner shall then visually inspect each joint for leakage.  Any leakage is a failure.
6.
Utilities shall notify the project inspector when this is done.

7.
If the line passes the pressure test, owner shall drain line, cut off cap, and connect new steam line to system.  The line shall then be energized as soon as possible

8.
If line is unable to be put into service immediately, Owner shall air dry the piping using compressed air fed through the testing connections

9.
If the line fails the pressure test, Owner and Contractor shall inspect line for leaks.  After the line has been inspected and leaks noted, the Owner shall drain the line and air dry the line.  After the line has been air dried, the Contractor shall make repairs before the line is tested again.

END OF SECTION

SECTION 33 63 19 ELECTRICAL SERVICES FOR STEAM DISTRIBUTION

(NOT YET COMPLETE – DO NOT USE THIS SECTION)

PART 1 – GENERAL

1.1
SECTION INCLUDES

A.
Wire in tunnels and buried

B.
Aluminum Conduit in tunnels

C.
PVC or HDPE conduit buried

D.
Junction boxes

E.
Outlets in tunnels

F.
Lights in tunnels

G.
Switches in tunnels

1.2
DESCRIPTION OF WORK

A.
Install conduit and junction boxes up to and inside steam tunnels and vaults.

B.
Install outlets and lights.

C.
Install wiring to fixtures.

1.3
SUBMITTALS

A.
Catalog cuts, samples, manufacturer's data, and listing of applicable standards for special, unique or proposed substitute materials if requested by the Engineer.

B.
Project Record Documents for all buried conduit and wires.

1.4
DELIVERY, STORAGE, AND HANDLING

A.
Deliver only materials that fully conform to these specifications or for which submittals have been provided to the Engineer and approved for use.

B.
Store materials in a protected environment or on pallets.

C.
Handle all materials so as to avoid damage. Replace any damaged materials. Remove damaged materials from the site.

END OF SECTION

SECTION 33 63 43 UTILITY INSULATION
NOTE- sections with strikethrough (like this) are generally to be removed when this section is used for a utility project.

PART 1 – GENERAL

1.1
SECTION INCLUDES

A.
Pipe insulation.

B.
Jacketing

C.
Tank Insulation

1.2
DESCRIPTION OF WORK

A.
Furnish all labor, accessories, equipment and materials necessary for the installation of all insulation for piping

B
Contractor shall be responsible for transport of material and disposal of trash unless otherwise arranged.

C
Owner reserves the right to provide materials if it is deemed in ISU’s best interest. Owner provided material shall be stored and delivered to worksite by owner.

1.3
SUBMITTALS

A.
Manufacturer's instructions for installation for all insulation utilized.

C.
Construction sequencing and schedule.

D.
Catalog cuts, samples, manufacturer's data and listing of applicable standards for special, unique or proposed substitute materials if requested by the Engineer.

E.
Upon requests the Contractor will provide Material Certifications to the Engineer.

1.4
DELIVERY, STORAGE AND HANDLING

A.
Deliver only materials that fully conform to these specifications or for which submittals have been provided to the Engineer and approved for use.

B.
Store materials in a protected environment, on pallets or lagging.

C.
Insulation contaminated with mud or water shall be removed from the site and not used in construction unless thoroughly dried, inspected and approved by the Engineer.

D.
Handle all materials so as to avoid damage. Replace any damaged materials. Remove damaged materials from the site.

1.5
CONFLICTS

A.
Conflict Avoidance:

1.
Examine possible conflicts in advance of construction, such as locations where full thickness of insulation is not possible.

2.
Notify the Engineer of any conflicts discovered or any changes needed to accommodate unknown or changed conditions.

1.6
APPLICABLE CODES AND STANDARDSS

A.
American National Standards Institute (ANSI):

1.
B16.3 - Malleable Iron Threaded Fittings.

B.
American Society for Testing and Materials (ASTM):

1.
A105 - Forgings, Carbon Steel for Piping Components.

PART 2 – PRODUCTS

2.1
INSULATION AND JACKETTING SELECTION.

A.
Use insulation materials and thicknesses as shown in table.  Where alternate materials are indicated as acceptable, thickness shall be determined by vendor to match insulating value of the base insulation option.
	PIPE
	INSULATION
	JACKETTING

	STEAM

1” and smaller
	4 1/2” Preformed Fiberglass
	Special Jacket (See below)

	STEAM 

Over 1”
	 5” Preformed Fiberglass in tunnel and machine rooms; equivalent
Pyrogel or Foamglass in vaults
	Special Jacket (See below)

	CONDENSATE
	2” Preformed Fiberglass in tunnel and machine rooms; equivalent

Pyrogel or Foamglass in vaults
	Special Jacket (See below)

	FITTINGS

Steam and Condensate
	Fiberglass wrap – Thickness to match piping insulation
	Preformed PVC

	STEAM AND CONDENSATE

Areas subject to abuse- as indicated on drawings or in specifications.
	Calcium silicate or Foamglas–

same thickness as appropriate fiberglass
	Stainless steel.

	CHILLED WATER
	1” Closed Cell Foam
	CP 30 Mastic Coating

	DOMESTIC WATER
	1/2” Closed Cell Foam
	CP 30 Mastic Coating


2.2
INSULATION MATERIALS

A
Fiberglass Pipe Insulation

1. 
Heavy density molded one piece pipe insulation; rated for 1000F. 

2.
Thermal Conductivity (k value) of 0.21 at 75°F mean temperature. 

3.
Conforming to ASTM C 547; ASTM C 585; NFPA 90A and 90B; noncombustible. 

4.
Shipped with ASJ/SSL Jacketing conforming to ASTM C 1136, Type I with a maximum vapor transmission rating of 0.02 perms

5.
Manufacturer : Knauf or approved equal.

B
Fiberglass Wrap

1. 
Soft fiberglass insulation for use inside fittings as directed; rated for 1000F. 

2.
Thermal Conductivity (k value) of 0.21 at 75°F mean temperature. 

3.
Conforming to ASTM C 547; ASTM C 585; NFPA 90A and 90B; noncombustible. 
4.
No jacket attached.

5.
Manufacturer : Knauf or approved equal.

C
Calcium Silicate Pipe Insulation

1. 
Molded two piece hydrous calcium silicate pipe insulation; rated for 1200F. 

2.
Thermal Conductivity (k value) of 0.40 at 75°F mean temperature. 

3.
Conforming to ASTM C 533 Type I; ASTM C 795; NFPA 255; Flame Spread/smoke developed of 0/0. 

4.
To be internally marked with distinctive color or flakes to identify as non-asbestos containing.

5.
Manufacturer: IIG Thermo-12 Gold or approved equal.

D
FoamGlas Pipe Insulation

1. 
Molded two piece FoamGlas pipe insulation; rated for 800F. 

2.
Conforming to ASTM C 552; noncombustible.

3.
No jacket attached.

4.
Manufacturer : Pittsburgh Corning.
E
Closed Cell Foam Insulation

1. 
Flexible elastomeric thermal insulation, rated for 180F.

2.
Thermal Conductivity (k value) of 0.27at 75°F mean temperature. 

3.
Conforming to ASTM E 84; Flame Spread/smoke developed of 25/50. 

4.
Manufacturer : Armaflex SS or approved equal.
F
Aerogel insulation
1. 
Flexible aerogel sheet thermal insulation, rated for 1000F.

2.
Thermal Conductivity (k value) of 0.2 at 400°F mean temperature. 

3.
Conforming to ASTM E 84; Flame Spread/smoke developed of 25/50. 

4.
Manufacturer : Aspen Aerogels Pyrogel XTE or approved equal.
G
Fiberglass board Insulation

1. 
Fiberglass insulation formed into boards; rated for 1000F. 

2.
Thermal Conductivity (k value) of 0.21 at 75°F mean temperature. 

3.
Conforming to ASTM C 547; ASTM C 585; NFPA 90A and 90B; noncombustible.

4.
Shipped with ASJ/SSL Jacketing conforming to ASTM C 1136, Type I with a maximum vapor transmission rating of 0.02 perms

5.
Manufacturer : Knauf or approved equal.

H
Fiberglass Segmented Wrap

1. 
Fiberglass insulation formed into segments that can be wrapped around tanks or large pipe; rated for 1000F. 

2.
Thermal Conductivity (k value) of 0.21 at 75°F mean temperature. 

3.
Conforming to ASTM C 547; ASTM C 585; NFPA 90A and 90B; noncombustible.

4.
Shipped with ASJ/SSL Jacketing conforming to ASTM C 1136, Type I with a maximum vapor transmission rating of 0.02 perms

5.
Manufacturer : Certainteed Snap-Wrap or approved equal.

2.3
JACKETING MATERIALS

A
Special Jacket 
1. 
Aluminum layers with fabric sandwich. Acrylic adhesive back. 14 mils thick.
2.
Outer layer Aluminum Stucco embossed. 
3.
Conforming to UL 723; Flame Spread/smoke developed of 10/20.

4.
Jacketing conforming to ASTM - E 96-Result  - 0.0 perm

5.
Manufacturer: 3M-VentureTape
6.
Model: VentureClad 1577CW-E. 7325.7936
7.
Fittings to be covered with preformed PVC fitting, Johns Manville Zeston 300 or equal.

B
Stainless Steel Jacket

1. 
Stainless steel with smooth finish

2.
Bright finish, 0.01”thick.

3.
Fittings to be covered with stainless steel.  

C
PVC Jacket

1. 
PVC sheets.  Elbows to be pre-formed.

2.
White, 20 mil thick.

3.
Conforming to ASTM D 1784 Class 15354-C

4
Manufacturer to be Johns Manville Zeston 300 or equal.

5.
Seams to be taped with manufacturer recommended tape for PVC jackets.

D
Mastic + Fiber mesh Jacket

1. 
Fiberglass mesh covering insulation with a coating of mastic used to seal the jacket.

2.
Fiberglass mesh 

3.
Pipe service: Cold pipe (<70 F) use CP –30 Mastic.  Hot pipe use CP-11 mastic
PART 3 – EXECUTION
3.1
GENERAL INSTALLATION

A
All materials shall be installed in a professional manner by skilled workers regularly engaged in this type of work. All materials shall be installed in strict accordance with manufacturer's recommendations, building codes and industry standards. 

B.
 All pipe or duct insulation shall be continuous through walls, ceiling or floor openings, or sleeves; except where firestop or firesafing materials are required.

C.
All surface finishes shall be extended in such a manner as to protect all raw edges, ends and surfaces of insulation. 

D.
On cold surfaces where a vapor barrier must be maintained, insulation shall be applied with a continuous, unbroken moisture and vapor seal. All hangers, supports, anchors, or other projections that are secured to cold surfaces shall be insulated and vapor sealed to prevent condensation. 

3.2.
PIPING INSULATION INSTALLATION

A.
Locate all seams in the least visible location. 

B.
All ends must be firmly butted and secured with appropriate butt strip material.  Insulation shall be attached to pipe using stainless steel wire or banding.  Installer shall not use tape or jacketing  to attach insulation to pipe.
C.
Where piping passes through spider guides, insulation shall be cut to completely fill the inside the spaces of the guide or support.  The pieces cut to fit around the spiders legs shall extend unbroken beyond the guide at least one foot to allow them to be adequately banded in place.

D.
When reinsulating existing lines where the spider guide is not designed for the new thickness of insulation, the insulation shall be reduced one foot from the guide to pass freely inside the outer casing of the guide.  Any required jacketing shall also pass through the guide as unbroken as possible.

E.
Where the piping is supported by saddles,  insulation shall be cut to completely fill the internal space of the saddle.

F.
Flexible hoses shall be insulated with standard fiberglass unless otherwise indicated.

G.
All exposed ends or end caps shall be heavily coated with appropriate mastic (CP-11 for steam/condensate, CP 30 for cold lines.)

H.
On hot lines, insulation shall end in a taper (coated with mastic) 1-1/2” away from the ends of unions and the unions left uncovered.    Unions on cold lines shall be covered and marked with permanent marker on the outer jacket “UNION”.

I.
On hot lines at valves the insulation shall end  in a taper (coated with mastic) far enough away from any flange to allow the bolts to be removed without damaging the insulation.   In tunnels, the valve shall be left uncovered.  In machine rooms, the valve shall be  covered with fiberglass wrap and PVC jacket.

J.
On hot lines at expansion joints, the insulation shall end in a taper (coated with mastic) outside of the welded ends of the expansion joint.

K.
On high temperature piping (> 400F) and where directed, double layer with staggered joints..

L.
All piping below ambient temperatures must have a continuous vapor retarder. All joints, seams and fittings must be sealed. 

M.
Cold  pipe is to be supported on sheet metal shields.  Rigid insulation inserts shall be installed as required between the pipe and the insulation shields. Inserts shall be of equal thickness to the adjacent insulation and shall be vapor sealed as required. Insulation inserts shall be no less than the following lengths: 

1½" to 2½" IPS 
10" long 

3" to 6" IPS 
12" long 

8" to 10" IPS 
16" long 

12" and over IPS 
22" long 
N.
Wrap insulation such as aerogel or batt fiberglass shall be held in place by stainless steel wires or strapping.  Tape shall not be used unless approved by Owner.
3.3
PIPE JACKETING INSTALLATION

A.
Special jacket  and PVC Installation

1. 
Jacketing shall be wrapped around the insulation with at least a two inch overlap, with the seam on the lower half of the pipe.  The upper flap shall be the top of the overlap.

2.
Jacketing shall be securely and continuously adhered with the integral adhesive backing.  Staples shall not be used.

3.
End seams shall either be overlapped by at least two inches or butted and  taped with 4” wide strips of the jacketting material.  Jacketing end seams are to be staggered from the insulation end seams.

4.
Jacketing over flexible hoses shall be marked “FLEXIBLE HOSE” with thick permanent black marker.

B.
Metal Jacketing Installation

1. 
Jacketing shall be wrapped around the insulation with at least a two inch overlap, with the seam on the lower half of the pipe.  The upper flap shall be the top of the overlap.

2.
Jacketing shall be securely fastened with sheet metal screws.  Metal banding is not to be used.

3.
End seams shall be overlapped by at least two inches and fastened with sheet metal screws.  Jacketing end seams are to be staggered from the insulation end seams.

4.
No sharp edges or screw tips shall protrude.  Finish product shall allow a bare hand to be run over all surfaces with no danger of a cut..

3.4
FITTINGS INSULATION

A.
Insulation-wrap pieces are to be wrapped around elbows and covered with molded PVC form fitting covers.  The complete assembly is mechanically secured by stainless steel tacks or staples pushed into the overlapping throat joint.  The throat is then taped.  

B.
Joints between the fitting cover and adjacent pipe insulation jacket is vapor-sealed and taped.

C.
A double wrap of insulation is required on fittings operating at temperatures below 35F and above 250F.  On double-layer wrap, the first layer is secured and compressed by wrapping with twine or tape.  Total thickness to match surrounding insulation.

3.5
REMOVABLE BLANKETS

A.
Owner shall build and install removable blankets for blankets for all valves over 2”  and all expansion joints.

B.
Blankets shall overlap the insulation by 3” on valves and the fixed side of expansion joints, and by 6” on the expandable side of expansion joints.

C.
Blankets shall consist of specified thickness of mineral wool insulation sandwiched between layers of stainless steel mesh, held together with stainless steel hog rings.  The outer and surfaces shall have a Tedlar fabric barrier between the insulation and the mesh.

D.
The blankets shall be secured to the pipe by stainless wire wrapped securely around hooks sewn into the blanket

E.
Insulation thickness :
< 250 F : 1” thick






> 250 F : Pipe <= 4” diameter : 1” thick






> 250 F : Pipe >= 5” diameter : 2” thick.

3.6
TANK INSULATION

A.
Cutting a length from the roll long enough to cover the perimeter of the surface to be insulated plus an allowance for insulation thickness and a jacket staple flap of not less than 3”.

B.
Cut down, but not through the insulation, to the jacket and strip off the fiber glass wedge, to form a staple flap. 

C.
Wrap the insulation around the surface to be insulated to verify length.  Secure by stapling the flap with outward clinch staples on 3” centers.  On cold work (below ambient temperature) all joints, both end and longitudinal, must be sealed with a vapor barrier adhesive applied before stapling or closing with tape.  Also, coat all staple exposed surfaces with the same vapor barrier adhesive.

D.
Cover end joint with appropriate mastic.

3.7
INSULATION BOARD

A.
Insulation Board shall be cut and mitered to fit the contour of the equipment and shall be applied with edges tightly butted.  Board shall generally be secured with welded pins and speed clips on centers not exceeding 16”, but may be taped if directed.

B
Pins at the insulation edges should no be more than 4” from the edge.

C.
Over the insulation 1” galvanized wire mesh shall be tightly stretched in place with edges tied together and finished with two coats of insulating cement or mastic as directed.
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