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PART 9

PLUMBING DESIGN
9.1 DESIGN CRITERIA.
9.1.1 The plumbing system shall be designed in compliance with Applicable Criteria located in Part 2 of this section.
9.1.2 System design and installation shall conform to the mandatory water conservation criteria in ASHRAE Standard 189.1.  Public lavatory faucets shall deliver a minimum flow rate of 0.5 gallons per minute (gpm). 
9.1.3 [RFP Preparer shall obtain water hardness from local water department, most water utilities publish this data yearly with their water quality reports.  Water softening equipment shall be provided when the water analysis indicates a total hardness exceeding 10 grains/gallon.  Indicate if water softening equipment is required here.] [Provide water-softening equipment as the water analysis indicates a total hardness exceeding 10 grains/gallon.]  [Water-softening equipment is not required.]
9.1.4 Piping systems shall be identified per ANSI requirements.  Equipment shall be identified with engraved and laminated plastic nameplates or black lamicoid sheets with white lettering.  Valves shall be provided with tags and indexed to a master schedule.
9.1.5 Equipment and materials shall be as specified. Installation shall meet the requirements specified.  All materials and equipment shall be the manufacturer’s latest design.

9.1.6 The Contractor shall comply with minimum Antiterrorism/Force Protection criteria in accordance with UFC 4‑010-01 requirements.

9.1.7 Systems requiring seasonal drainage shall not be used except for lawn irrigation.

9.1.8 No roof-mounted plumbing equipment is permitted, except for solar collectors and associated piping and appurtenances.
9.1.9 Equipment layout shall make provisions for manufacturer’s recommended clearance and code requirements.

9.2 DESIGN NARRATIVE AND CALCULATIONS.
9.2.1 Provide a design narrative and calculations as indicated in the Army Reserve Design Process and Submittal Requirements. 
9.2.2 Piping design shall be based on the Applicable Criteria for domestic water, sanitary waste and vent piping.  All water piping shall be sized in accordance with methods outlined in the International Plumbing Code.  An isometric diagram of the water system shall be included in the design submittal.  An isometric diagram of the sanitary sewer system shall be included in the design submittal.

9.2.3 Hot water heater sizing shall be based on the methods described in the ASHRAE guidelines for the specific building occupancy and usage utilizing the Office Building category.

9.3 PLUMBING FIXTURES AND EQUIPMENT.

9.3.1 High quality plumbing fixtures with fittings and trim as applicable shall be provided in each building.  Fixtures shall be water conservation type in accordance with the IPC.  Insulate water and waste piping for accessible lavatories.  Provide wall hung flush valve elongated water closets, [RFP preparer - List other special project specific fixtures. Include gallons per flush or flow rate for applicable fixtures to communicate water savings intent or user requirements.  Do not provide electronic flush valves or faucets due to maintenance concerns. Provide manual flush valves and manual or mechanical self-closing lavatory faucets.].  Electric water coolers shall be provided with a filtered water bottle filling station.
9.3.2 Freezeproof wall hydrants shall be located at approximate 100-foot intervals on the building exterior.  Freezeproof hydrants shall be located on each side of the main entrance to the Training Center and other buildings where the public accessibility is an issue.  [Provide one exterior wall hydrant on the outside of the Vehicle Maintenance Shop for use at the washbay.]
9.3.3 Domestic Water Heating Systems.

9.3.3.1 [RFP Preparer - The paragraph below on water heating systems is a typical Army Reserve water heater system choice.  RFP preparer can edit the paragraph if alternative water heating systems were considered to achieve project goals during RFP development.]  High efficiency condensing storage type water heaters shall be provided for each building, and typically shall be located in the mechanical room.  Other locations can be considered for energy savings or distribution issues, and these locations shall be reviewed during design.  Domestic water heating is to be natural gas-fired and water shall be stored at 140 degrees F.  The building hot water supply temperature for the fixtures shall be 110 degrees F provided through a mixing valve assembly.  The hot water supply temperature for the kitchen fixtures and equipment (except hand sinks) shall be 140 degrees F.  The water heater sizes will be based on ASHRAE guidelines for the specific building occupancy and usage.  Water heaters shall comply with the energy conservation requirements of ASHRAE Standard 90.1.  Water heaters shall be provided with fully automatic controls with safety relief valves.  [Point-of-use instantaneous electric water heaters also can be considered at remote fixture locations.]
9.3.3.2 [RFP Preparer - Verify if solar hot water is life cycle cost effective and include if applicable.] [Solar domestic water pre-heating systems.  This system shall be required to provide 30% of the annual domestic hot water heating system requirements for the facility.]  

9.3.3.3 The domestic hot water system shall be sized to provide adequate hot water for all fixtures that require hot water, including lavatories, sinks, showers, etc.

9.3.3.4 The domestic water system shall be served by a recirculation system to provide hot water at remote fixtures continuously when the building is occupied.  Provide scald protection at each fixture or group of fixtures.  Connect the recirculation pump to the building DDC automatic control system and control to schedule operation during occupied periods.  The DDC system shall have the capability of monitoring and controlling domestic hot water circulation pumps and the temperature of domestic hot water.
9.3.4 Emergency Eyewashes and Showers.

9.3.4.1 Provide combination emergency eyewash and shower stations throughout maintenance work bays [and Battery Room where charging occurs] within the vehicle Maintenance Shop, and provide an emergency eyewash in mechanical rooms where water treatment chemicals are present to meet the requirements of ANSI Z358.1, and OSHA.  A mixing valve shall be provided to supply tepid water to the emergency shower and eyewash.
9.3.5 Vibration/Noise Isolation.

9.3.5.1 Water hammer arrestors shall be used to minimize water system noise.

9.3.6 Compressed Air System.

9.3.6.1 Compressed air system shall be UL listed and at a minimum composed of duplex compressors, receiver, aftercooler, distribution piping, piping drops and filter regulator units.  System compressor, aftercooler, and receiver shall be located [on the mezzanine] [in the mechanical room] within the Vehicle Maintenance Shop.  System shall be designed for a working pressure of 125 psi.  The compressed air system shall be sized to accommodate the number of drops required with a maximum total pressure drop of 5 psi.  Each compressed air drop shall be sized to provide 30 scfm.  Compressor shall be sized for full connected load with a 60% diversity allowance.  Provide a line size ball type shutoff valve, pipe drip with ball valve drain, a line oiler, a coalescing oil/water filter, and a pressure regulator upstream of each air drop or connection to equipment.  Air drops shall be provided with quick disconnects.  Contractor shall coordinate quick disconnect requirements with the Contracting Officer.  Provide one outlet within each maintenance bay, total of [6 6 0o].  Provide an additional outlet within the equipment alcove area.
9.3.7 [RFP Preparer - Review and add and edit if required.] [Provide a high pressure wash system with integral natural gas-fired heater for the Vehicle Maintenance Shop interior wash bays.]
9.3.8 [RFP Preparer - Review and add and edit if required for OMS/AMSA or TEMF.] [Provide a [4] [5]-line pneumatic pump shop fluids distribution system.  The fluids to be pumped are [listing of fluids].  System to include [one] [two] elevated [4] [5]-reel distribution centers located at the interior of the vehicle bays arranged in a manner to allow distribution to any of the vehicle maintenance bays.  Locate the delivery system drums and pumps within the Fluid Distribution Room or the Controlled Waste Room.  The Government will supply shop fluids for commissioning and testing by the Contractor.]
9.4 PIPING SYSTEMS.
9.4.1 Domestic Water Piping System.  

9.4.1.1 A separate domestic water service shall be brought into the mechanical room of each building.  Isolation shutoff valves shall be provided.  Buildings shall be individually metered with the meter located inside the mechanical room of each building.  See Part 3 of this section for site utilities and advanced meter requirements.  Provide a reduced pressure zone backflow preventer in each incoming domestic water service.  Plumbing piping shall be sized to accommodate flush valve plumbing fixtures.  Under slab supply piping shall be limited to the domestic water service entrance only.

9.4.1.2 The domestic water piping shall be extended to fixtures, outlets, and equipment.  The domestic hot water and cold water piping shall be arranged and installed to permit draining.  The supply piping to each piece of equipment or fixture, except faucets, flush valves, or other control valves which are supplied with integral stops, shall be equipped with an accessible shutoff valve to enable isolation of the item for repair and maintenance without interfering with operation of other equipment or fixtures.  Supply piping to fixtures, faucets, hydrants, shower heads, and flushing devices shall be anchored to prevent movement.  Insulate all domestic cold water, domestic hot water and recirculating water systems.

9.4.1.3 Provide a line sized isolation valve at each branch connection.  Locate the valve as close as possible to the branch takeoff.

9.4.1.4 Access panels/doors shall be provided for valves and appurtenances of the plumbing system located behind hard walls or ceilings.
9.4.2 Sanitary Drain, Waste, and Vent Piping Systems.

9.4.2.1 See Part 3 of this section for site utility requirements.  Piping system runs within the building are to be kept as short as possible.  Metallic vent piping shall be used through the roof from at least 6 inches below the roof to the required point of termination above the roof.  

9.4.2.2 All lavatory and sink drains and P-traps shall be coordinated with millwork to isolate drains.  The building sanitary sewer shall be designed in accordance with the International Plumbing Code.  Coordinate location of floor sinks and floor drains for floor sloping requirements.  Floor sinks and floor drain traps subject to loss of seal by evaporation shall be equipped with trap primers except the equipment drain in Weapons Vaults.  The equipment drains in Weapons Vault traps will be protected by a trap sealer in lieu of trap primers.  Provision shall be made to collect condensate from the condensate drains and drain to the sanitary sewer system.

9.4.2.3 Provide connections to sand interceptor integral to trench drains at low point in service bays.  Trench drains [and drainage from wash bays] shall be connected to oil/water separators before discharging to the sanitary sewer.  
9.4.2.4 Provide floor drain at eyewash/safety shower locations [except those located within Battery Rooms where charging occurs].  Provide floor drains in mechanical rooms near each boiler, air handling unit, pumps, and water heater.  Also provide floor drains at toilet groups, shower drying areas and within individual toilet rooms.
9.4.2.5 [Provide a sump pump for elevator pit drainage. If hydraulic elevator is used provide an oil water separator or oil minder system to detect oil. Comply with IPC and other referenced criteria.  Sump shall be sized and installed per ITG 2013-01.  Minimum capacity shall be 50 gpm.  Hydraulic elevator installations shall be provided with audible and visual alarm indicators installed in the elevator machine room.]
9.4.2.6 Provide full size cleanouts in building sewers outside of the building, and on the interior within 5 feet of the exterior building wall.  Cleanouts located below grade shall be extended to grade level so that the top of the cleanout plug is at or above grade. Cleanout locations and installation shall comply with International Plumbing Code. 

9.4.3 Maintenance Bay Water Piping System.

9.4.3.1 Provide water service to the maintenance work bays.  Water system shall be supplied from the domestic water system and each drop shall be provided with hose bibbs with integral vacuum breakers.  System shall be sized per International Plumbing Code and shall meet all of the requirements of the domestic water system.  Provide a line size isolation valve upstream of each water drop.  Insulate all cold water systems.  Provide one outlet within each maintenance bay, total of [         ].  Provide an additional outlet within the equipment alcove area.
9.4.4 Natural Gas Piping System.

9.4.4.1 For each building (except Unheated Storage Buildings), design, furnish, and install natural gas piping from new utility connection to mechanical gas-fired equipment.  Provide complete design and layout of piping system coordinated with new utilities.  The complete gas piping installation shall conform in all respects to the Applicable Criteria.

9.4.4.2 Natural gas piping shall be sized for a minimum pressure of 2 psig at inlet to the buildings.  Natural gas piping shall be sized in accordance with the Applicable Criteria.  Design building gas piping distribution system based on a 2 psig pressure downstream of the gas meter and pressure regulator.

9.4.4.3 Below ground exterior natural gas piping shall be polyethylene with marker tape.  Steel to polyethylene transition fittings shall be used with steel valves.  Provide distribution system shutoff valves.  Contractor to verify final locations of distribution system shutoff valves with Contracting Officer.

9.4.4.4 A gas meter and pressure regulator shall be provided at the outside wall of each building.  The gas meter shall have a maximum pressure drop across the meter of 1/2” W.C.  See Part 3 of this section for site utilities and advanced meter requirements.  The gas pressure regulator shall be sized to reduce the gas pressure from that in the service line to 2 psig.  Gas risers outside of the building shall be anodeless and have a full coating protection using coal tar epoxy and wrapped up to 6 inches above grade.

9.4.4.5 The gas piping from the gas meter to the equipment shall be black steel with fittings of malleable iron.  Piping connections to all gas burning equipment shall be made with rigid pipe and fittings.  All gas risers shall be anodeless.

9.4.4.6 A ball type gas shutoff valve and coupling shall be provided in an easily accessible place in the gas line to each gas-fired equipment item.

9.4.4.7 A gas pressure regulator shall be provided for each piece of gas-fired equipment to reduce the gas pressure from 2 psig to the pressure required by the gas-fired equipment.  Vents shall be piped to the outside of the building.
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