CONSTRUCTION SPECIFICATION

204. VALVES AND METERS
1.
SCOPE

The work shall consist of furnishing and installing valves and meters including all required appurtenances as specified in Section 7 or as shown on the drawings.

2.
MATERIALS

The valves and meters shall conform to the requirements specified in material specification 304 or as specified in section 7.

3.
INSTALLATION

Valves and meters shall be installed according to the manufacturer’s recommendations with no leakage at the maximum operating pressure specified.  Valves and meters shall be carefully aligned to the adjoining pipe to prevent damage to threads or flanges during installation.

The Contractor shall take all necessary precautions to protect the factory applied coatings on valves and meters so that no damage will occur during storage, handling and/or installation.  All necessary repairs to coatings shall be as specified in Section 7.

Anchor bolts and other embedded appurtenances shall be secured in true position in the forms and held in alignment during the placement of concrete.

4.
INSTALLING STEM, STEM GUIDES AND FLOOR BOXES OR STANDS

Stem extension, stem guides, and floor boxes or stands shall be carefully aligned so the extension is in correct alignment with the valve stem.

5.
OPERATIONAL TESTS

After the valves, meters, and appurtenances have been installed they shall be cleaned, lubricated, and otherwise serviced by the Contractor in accordance with the manufacturer’s instructions.  The Contractor shall test the valves, and/or meters, and appurtenances by operating the system several times throughout it full range of operation.  He shall make any changes and adjustments as are necessary to insure satisfactory operation of the valve or meter in the system.. Handwheel stops on valves shall be set after all adjustments are completed.

6.
MEASUREMENT AND PAYMENT

Payment for furnishing and installing each type, size, and class of valve or meter will be made at the contract unit price for that type, size, and class of valve or meter.  Such payment will constitute full compensation for all labor, materials, equipment, and all other items necessary and incidental to completion of the work, including anchor bolts, flange bolts, flange gaskets, and performance of the operational testing specified in Section 5.

Compensation for any item of work described in the contract but not in the bid schedule will be included in the payment for the items of work to which they are made subsidiary.  Such items and the items to which they are made subsidiary are identified in Section 7 of the specification.

7.
ITEMS OF WORK AND CONSTRUCTION DETAILS

Items of work to be performed in conformance with this specification and the construction details therefor are:

a.
Bid Item 13, Isolation Gate Valve, 200 mm (8 inch)
(1)
This item shall consist of furnishing and installing the 200 mm (8 inch) diameter gate valves in the pipeline at Station B1 10+05 and Station H1 10+05 with all connections and fittings including the concrete valve box as shown on the drawings.

(2)
The valve shall be 200-mm (8-inch) diameter, resilient seated, flanged end with non-rising stem operator meeting the requirements of AWWA Standard C509.  The valve shall be equipped with a wrench nut in lieu of handwheel.

(3)
The installed valve shall be pressure tested in accordance with the procedures specified for Bid Item 7, 200 mm (8 inch) PVC Pipe, in Construction Specification 45, Plastic Pipe Conduits and Drains, Section 13., Item b., (8).

(4)
Each valve shall be supplied with a “T” handle wrench for operating the valve from above the valve box.

(5)
Measurement and Payment for the Isolation Gate Valve, 200 mm (8 inch) shall be at the contract unit price and shall include all necessary pipe, gaskets, and fittings to connect the valve to the pipeline and include the valve box and operating handle.  Payment includes compensation for Subsidiary Items, Concrete Class 3000M, Metal Fabrication, and Painting.

b.
Bid Item 14, Isolation Gate Valve, 150 mm (6 inch)
(1)
This item shall consist of furnishing and installing the 1500 mm (6 inch) diameter gate valves in the pipeline at Station C1 10+36 and Station H3 10+81 and Station H3 11+21, with all connections and fittings including the valve box as shown on the drawings.

(2)
The valve shall be 1500-mm (6-inch) diameter, resilient seated, flanged end with non-rising stem operator meeting the requirements of AWWA Standard C509.  The valve shall be equipped with a wrench nut in lieu of handwheel.

(3)
The installed valve shall be pressure tested in accordance with the procedures specified for Bid Item 8, 150 mm (6 inch) PVC Pipe, in Construction Specification 45, Plastic Pipe Conduits and Drains, Section 13., Item c., (8).

(4)
Each valve shall be supplied with a “T” handle wrench for operating the valve from above the valve box.

(5)
Measurement and Payment for the Isolation Gate Valve, 150 mm (6 inch) shall be at the contract unit price and shall include all necessary pipe, gaskets, and fittings to connect the valve to the pipeline and include the valve box and operating handle.  Payment includes compensation for Subsidiary Items, Concrete Class 3000M, Metal Fabrication, and Painting.

c.
Bid Item 15, Flow Meter, Wells
(1)
This item shall consist of furnishing and installing a flow meter at Wells No 1, 2 and 3, complete with all necessary fittings and connections as shown on the drawings.

(2)
The meter shall be capable of measuring rate and volume with an accuracy equal or greater then 95 percent of true values and a repeatable accuracy of 99.0 percent over the specified ranges.

The meter rate indicator shall be capable of displaying units in liters per minute by dial of digital indicator.  Incremental units shall not be greater than 2 liters per minute.  The meter shall be capable of measuring the rate of flow between 75 liters per minute (20 gpm) and 113 liters per minute (30 gpm) at the specified accuracy.

The meter volume indicator shall have a digital display, capable of displaying units in cubic meters from zero to a minimum volume of 50,000 cubic meters (13 million gallons) in incremental units not greater than 1 cubic meter (265 gallons).

(3)
The meter shall be suitable for remote operation.  If batteries are required for internal power, they shall be capable of providing a minimum service life of two years under continuous use.  If the recorder is battery operated, it shall be capable of holding the volume reading for a minimum period of 7 days after battery failure. 

(4)
The meter shall be suitable for mounting in line as shown on the drawings.  If a flow through meter is supplied, it shall be fitted with flanged ends and gaskets meeting standard AWWA requirements for PN 8.5 bar (125-pound) Class for ease of installation and removal.  The pressure drop across the meter shall be 35 kPa (5 psi) at a flow rate of 114 liters per minute (30 gpm).

(5)
The meter shall be installed in accordance with the manufacturer’s recommendations.  The Contractor shall submit his/her plan for installation, showing the pipe layout and connections, type of meter, brand name, and operating characteristics, to the engineer for approval at least 15 days prior to installation.  

(6)
In Section 6, Measurement and Payment, payment for this item will be at the contract unit price and shall include all necessary pipe and fittings to connect the flow meter between the filter and the check valve at each well site as shown on the drawings.

Payment for this item will include compensation for furnishing and installing the related Subsidiary Items, Metal Fabrication and Painting.

d.
Bid Item 16, Flow Meter, Farm Turnout
(1)
This item shall consist of furnishing water meters for measuring volume of water, complete with all necessary fittings and gaskets for each farm turnout as shown on the drawings.

(2)
The water meters shall be a positive displacement type capable of measuring volume of flow with an accuracy of 98 percent through flow and a repeatable accuracy greater than 99.0 percent at flow rates from 10 liters per minute (2.5 gpm) to 200 liters per minute (53 gpm).  The water meters shall be DN 40 mm 

(1.5 inch) or DN 50 mm (2 inch) as designated on the drawings for each farm turnout.

(3)
The meter readout and display shall be integral with the meter.  The display shall be in units of cubic meters with a digital or digital and dial combination registering to at least 10,000 cubic meters (2.65 million gallons).  The display shall be capable of registering increments of 0.1 cubic meter (26.5 gallons) or less. 

(4)
The meter shall be supplied with flanged ends meeting standard AWWA requirements for PN 8.5 bar (125 pound) Class for ease of installation and removal.  

The meter shall be suitable for operation when installed in a vertical direction.  Each meter shall be supplied with all fittings, gaskets and supporting connections as necessary for installation at the farm turnouts as shown on the drawings.

(5)
Each meter shall be labeled with the appropriate farm turnout number shown on the drawings.  Numbers shall be stamped on metal tags attached to the meters or as otherwise approved by the Engineer.

(6)
The Contractor shall test the installed meters.  Testing will be limited to checking ease of installation, alignment of pipes and supports, water tightness and satisfactory operation.  The water tightness test shall be in accordance with the provisions of Construction Specifications 45., Plastic (PVC, PE, ABS) Pipe Conduits and Drains, Section 13. G.(6).  The installed meter and connections shall not leak.  No tests measuring flow will be required, however, each meter shall be supplied with the manufacturer’s certification showing calibrations and a minimum one year warranty.

(7)
Subsequent to testing, each meter and downstream pipe, valve and fittings, including the wye filter, shall be removed from the farm turnout for storage.   The meter shall be disconnected at the upstream end  (inlet).  The farm turnout flanged end riser pipe shall be capped with a blind flange and gasket.  The meter inlet shall be sealed with a suitable dust cap.  The pipe and appurtenances shall remain connected to the downstream side (outlet) of the meter unless directed otherwise by the Engineer.  The complete assembly, including mounting hardware shall be furnished to the sponsors for storage.

(8)
In Section 6, Measurement and Payment, payment for this item will be at the contract unit price for the furnished, installed and tested water meter, completed with all necessary gaskets, flange caps, bolts and mounting hardware.  Each water meter shall be supplied with the manufacturer’s certification of flow test and warranty.

e.
Subsidiary Item, Air/Vacuum Valves and Standpipe
(1)
This item shall consist of the installation of the Air/Vacuum Valves along the main pipeline and at the wells, including the standpipe at Station 10+00, as shown on the drawings, complete with all fittings and concrete protection.

(2)
In Section 2, Materials, the air/vacuum valves shall be combination continuous acting air vent and vacuum relief with a 1.5 mm (1/16 inch) orifice for small orifice air release under pressure.  The valves shall be of the size and at the locations indicated on the drawings.  The valves shall be metal or molded from PVC compounds with ultraviolet protection.  One manufacturer’s valves meeting the requirements of this job are noted below:

Manufacturer, Type Plastic/Metal

Nominal Size
Designation
 or equal

25 mm (1 inch)
Air/Vacuum
Waterman Industries, CRP-8 / CR-100

50 mm (2 inch)
Air/Vacuum
Waterman Industries, CRP-8 / CR-100

(3)
The valves shall be located as shown on the drawings.  The supporting riser pipe between the valve and main line shall be the same diameter as the nominal valve size and shall be schedule 40, PVC pipe in accordance with ASTM D 1785.

(4)
Concrete protection shall be precast concrete culvert sections or cast in place concrete as shown on the drawings.  Concrete shall meet the minimum requirements of Class 3000M in accordance with Construction Specification 32.  The concrete protections shall be painted in accordance with Construction Specification 82, Painting.

(5)
No separate payment will be made for this item.  Compensation for Subsidiary Item, Air/Vacuum Valves, and Standpipe shall be included 

in the contract price for Bid Items, 6, 7, 8, 9, 10 and 11 PVC Pipe and 

Bid Item 17,
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