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PLUMBING DESIGN MANUAL

FOR HOSPITAL PROJECTS

DEPARTMENT OF VETERANS AFFAIRS

February 2000M

1.
CRITERIA UNIQUE TO VA


1.1
Plumbing design and plumbing seismic design shall only be indicated on "P-Series" drawings (see VA Design and Construction Procedures, “Drawings”).


1.2
Piping shall be shown on the same plan as the fixtures being served. This does not apply for interstitial areas.


1.3
Pipe size shall be indicated on both floor plan and riser diagram.


1.4
Most VA plumbing fixture units are less than that indicated in standard plumbing codes (see Article, PLUMBING FIXTURE SCHEDULES).


1.5
If reagent grade water equipment (reverse osmosis and/or deionization) is required, it is provided by the medical center and is not in this contract (see Article, REAGENT GRADE WATER SYSTEM).


1.6
The following shall be indicated on the plumbing drawings: 



A.
Drainage area in square meters for each roof drain and totals for building at outside building wall. 



B.
Fixture unit count at base of each soil and waste stack and for each sanitary sewer at outside building wall. 



C.
Invert elevations for all sewers at outside building wall. 



D.
Centerline elevation for all pressure systems at outside building wall.



E.
Floor elevation at each level.


1.7
Floor drains shall not be installed in individual toilet rooms with water closets. Provide in public toilet rooms containing two or more water closets or a combination of one water closet and one urinal  


1.8
Liquid ring air compressors and vacuum pumps shall not be installed at sites subject to droughts. All sites in California are in this category. Water quality requirements are indicated in Master Specification 15491.


1.9
Sub-soil drainage is a plumbing item and shall be indicated on architectural and plumbing drawings. 


1.10
Investigate if credit can be obtained from the public utility company for water consumed, but not discharged into the sanitary sewerage system. If so, and adequate pressure is available, provide meters for these users. Examples of users are the irrigation system, cooling towers, boiler make-up, and liquid ring compressors and vacuum pumps. 

2.
GENERAL


2.1
Design the plumbing and medical gas systems to comply with this criteria, and the current VA Design and Construction Procedures, VA Program Guides, and VA Master Specifications. Design shall also meet the provisions of the current edition of the National Standard Plumbing Code as published by the National Association of Plumbing-Heating-Cooling Contractors, and the National Fire Codes as published by the National Fire Protection Association (NFPA), unless VA criteria indicates otherwise. If state or local codes are more stringent than above requirements, discuss with VA Contracting Officer. 


2.2
Show plumbing work on drawings using a minimum scale of 1:100 (1/8" = 1'-0'). Exceptions shall be indicated at a scale of 1:50 (1/4" = 1'-0").


2.3
Identify rooms on plans with name and number. 


2.4
Investigate and, if feasible, connect new services to existing; otherwise, provide new services. 


2.5
Identify on the plumbing drawings all equipment requiring connections to the plumbing systems by appropriate symbol number (example P-103). Do not use the designation N.I.C. on the drawings.


2.6
All equipment shall be placed on housekeeping pads. 


2.7
Due to the space requirements of plumbing systems and ductwork, closely coordinate the layout of these systems. Where areas of interference are apparent, prepare cross section of building showing method of installation. 


2.8
Piping over operating rooms; food preparation, serving and storage areas; and electrical rooms containing main distribution panels or motor control centers shall be avoided where possible. When piping is necessary in these areas, indicate leakage protection on drawings or in specifications. 

3.
EQUIPMENT SCHEDULES


Provide schedules, including capacity, control settings, services and sizes, for all plumbing equipment and other equipment requiring plumbing services, including but not limited to the following: 

Plumbing Fixtures
Laboratory

Water Heaters
Pharmacy 

Pumps
Hydrotherapy 

Air Compressors and Dryers
Dietetic 

Vacuum Pumps and Turbines
Sterilizers

Base and Vibration Isolators


4.
PLUMBING FIXTURES


4.1
Plumbing fixture numbers, description, fixture units and minimum branch sizes are indicated in Article, PLUMBING FIXTURE SCHEDULES.


4.2
Plumbing fixtures shall be located where indicated by VA Program Guide 7610, Equipment Guide List. In addition to the locations indicated in Program Guide 7610, emergency showers and eye/face wash fixtures shall be provided in laundries (near exterior filling pipes for liquid supply storage tanks and at exterior central liquid supply area); pesticide storage and mixing areas; and other areas where hazardous chemicals are used such as boiler rooms, cooling towers, and some water treatment areas.

5.
WATER DISTRIBUTION SYSTEMS


5.1
See Article, PLUMBING FIXTURE SCHEDULES, for fixture units and minimum fixture branch sizes.


5.2
Size the piping for the hot and cold water systems not to exceed the maximum velocity allowed by the National Standard Plumbing Code. Provide necessary water hammer arrestors in accordance with ASSE 1010 for sealed wall installations without an access panel. Size and locate arrestors per Plumbing Drainage Institute (PDI) requirements.


5.3
Provide wall hydrants a maximum of 60 m (200 feet) apart, at loading docks and at building entrances, with a minimum of one wall hydrant on each exterior wall. 


5.4
Maintain a minimum pressure of 240 kPa (35 psi) at the plumbing fixtures on top floor.


5.5
Coordinate electrical supply to electronic faucets and flush valves.


5.6
Provide solenoid valve on cold water supply to the dental utility junction centers with control switch located in the reception area.


5.7
Provide cold water connection and/or treated water with backflow preventer to the Controlled Temperature Room humidification system.

6.
DOMESTIC WATER BOOSTER SYSTEM


6.1
Hospital Building: Use a three pump system. Size one pump for approximately one-third of the total water demand. Each of the other pumps shall be sized for approximately two-thirds of the total demand. The smaller will operate until water demand exceeds the pump's capacity, at which point it will stop and one of the other larger pumps shall start. When the demand exceeds the capacity of this larger pump, the smaller pump will restart and both pumps will operate together. The other large pump will be a standby and alternate with the first large pump. Provide a pneumatic tank and "NO-FLOW" shut-down controls. Provide emergency power.


6.2
Other Buildings: Use a two pump system. Size each pump for 75 percent of the total water demand. Pumps shall alternate. When the demand exceeds the capacity of one pump, both pumps shall operate. Provide a pneumatic tank and "NO-FLOW" shut-down controls. Provide emergency power.

7.
DOMESTIC HOT WATER SYSTEMS


7.1
Buildings Housing Patients, Research Buildings, and Ambulatory Care:



A.
Entire Building: Provide duplex shell and steam coil central water heaters with the capacity of generating the flow demand at 60 degrees C (140 degrees F) with each heater sized to supply 75% of demand. However, the heater discharge temperature shall be set at 54 degrees C (130 degrees F). Provide a water temperature alarm system on heater discharge, or where water enters the piping system. Temperature limit stop of type T/P combination temperature and pressure balancing valves shall be set at 40 degrees C (105 degrees F) at shower head. Use recirculating system.



B.
Dietetic Equipment: Provide duplex shell and steam coil booster heaters to generate the flow demand at 60 degrees C (140 degree F) with each heater sized to supply 50% of demand. Use recirculating system. 



C.
Hydrotherapy Equipment: Provide simplex shell and steam coil booster heater to generate 60 degrees C (140 degrees F) at point of use. 



D.
Exceptions: 




1.
A multi-unit heater system may be used for hospitals. With one heater down, the remaining heaters shall provide 75% of total demand. 




2.
Dietetic and hydrotherapy equipment located near hospital heaters may be served by these heaters, in lieu of separate heaters.


7.2
Laundries: Laundry equipment heaters are designed and provided by separate contract (VA will furnish and install in conjunction with laundry equipment). The remainder of a laundry building shall be served with a simplex heater as described in Paragraph 7.3.


7.3
Other Buildings: Provide simplex shell and steam coil electrical or gas central heater with the capacity of generating the flow demand at 60 degrees C (140 degrees F). However, heater discharge shall be 54 degrees C (130 degrees F). Consider Legionnaires disease, energy consumption and initial cost when selecting a circulating system.


7.4
Therapeutic Pool: See Article, THERAPEUTIC POOL EQUIPMENT.


7.5
Size each heater based on modified Hunter's Curve (Hot and Cold Water Section, ASHRAE GUIDE AND DATA BOOK) and fixture unit count indicated in Article, PLUMBING FIXTURE SCHEDULES. Special equipment demands such as dishwashers, sterilizers, and laboratory glass washers must be added to the water heater load. 


7.6
Size the hot water supply and return lines by the heat loss method as outlined in the ASHRAE GUIDE AND DATA BOOK, not to exceed 6 degrees C (10 degrees F) heat loss. Dead ends shall be limited to 6000 mm (20 feet). 


7.7
Provide combination shut-off and balancing valves in the hot water return circulating lines. 

8.
DRINKING WATER EQUIPMENT


Provide wall hung, self-contained, electric, wheelchair accessible, water coolers. Provide hi-low units in areas where only one unit is provided.

9.
SANITARY AND STORM DRAINAGE SYSTEMS


9.1
See Article, PLUMBING FIXTURE SCHEDULES, for fixture units and waste/vent minimum fixture branch sizes.


9.2
Provide an adequate number of sanitary and storm connections from a building. Design each sanitary sewer connection not to exceed 300 mm (12 inches) diameter, and provide at least two connections from each building [exception: one sewer is adequate for a building that can be served by a 150 mm (6 inch) or less diameter pipe]. Maximum allowable size for storm drain is 375 mm (15 inches). Base storm frequency on local code. 


9.3
Kitchen waste shall be provided with a grease removal system.


9.4
Do not drain outside building sub-soil drain tile to an interior sump pump. If a pump is required, locate it outside of the building. 


9.5
Provide chemical-resistant pipe for all waste and vent piping serving laboratory fixtures and photographic developing equipment. Chemical drainage shall pass through an acid neutralizing tank before connecting to the building sanitary drainage system. Install chemical-resistant vent pipe independently through the roof.


9.6
Where reduced pressure backflow preventers are required (Master Specification 15400), provide positive drainage. 

10.
SILVER RECOVERY SYSTEM (IF REQUIRED)


10.1
Each automatic film processor, except those serving dental x-rays, shall be connected to a central silver recovery system. An exception is that an isolated processor may be served by an individual recovery unit. 


10.2
Silver recovery equipment is not in the contract and will be furnished by the medical center. This equipment includes holding tank and silver recovery tanks with platforms, rectifier units with shelf, storage cabinet, and work table. This equipment will be housed in one room. Coordinate your work with medical center.


10.3
Provide 40 mm (1-1/2 inch) pipe stub [150 mm (6 inches) above floor] at each automatic film processor to receive silver solution. Where possible, combine the silver solution piping into a single pipe for transport to holding tank in silver recovery room. Pipe shall be capped 1800 mm (six feet) above finished floor where holding tank is scheduled to be installed.

11.
INTERIOR FUEL GAS SYSTEM


Design in accordance with NFPA 54. 


11.1
Provide solenoid valve in the natural gas supply line to the dental laboratory and the dental clinic operatories with an emergency shut-off for each area located at the exit.


11.2
Provide solenoid valve in the gas supply to the kitchen area with an emergency shut-off located in the area. Coordinate with the kitchen equipment drawings.

12.
MEDICAL GAS AND VACUUM SYSTEMS


12.1
Design oxygen, medical compressed air, medical vacuum, nitrous oxide, and nitrogen systems in accordance with current editions of NFPA 50 and 99, Compressed Gas Association Standards, Master Specification 15491, and the following: 


12.2
During early stages of the project, perform the following: 



A.
Test water or obtain analysis from the medical center to determine if additional water treatment is required for liquid ring equipment. If so, describe additional requirements in the specifications. Suitable water quality for no treatment is: 

pH - 7.0 minimum

Chlorides - 10 mg/L (ppm) maximum

Hardness - 200 mg/L (ppm) maximum

Total Dissolved Solids - 200 mg/L (ppm) maximum



B.
Establish water pressure at the pump and compressor locations to determine if booster water pumps are necessary. If pressure is less than 345 kPa (50 psi), the pump or compressor may not perform adequately. Investigate several manufacturers' requirements to maintain competition and to reduce the incidence of change orders.


12.3
In renovation projects, survey the medical center to ascertain the type of existing medical gas station outlets and medical vacuum terminal inlets. The master specification requires that new outlets and inlets match the existing terminal connections. In the case where existing station outlets or terminal inlets are not U.L. approved, or not gas specific as defined in NFPA 99, the contract specification must be left open for competitive bids on new outlets and inlets. This may require the medical center to reterminate the connectors on existing medical devices and equipment which normally connect to the existing outlets and inlets.


12.4
Central Supply Systems:



A.
Design medical gas and vacuum systems to deliver the following pressures at the points of use:




1.
Oxygen, nitrous oxide and medical air: 345 kPa (50 psi). In designing oxygen systems with adult ventilators, size the piping system based on the instantaneous demand based on 7 scfm (200 L/M for each ventilator from the outlet back to the source.




2.
Nitrogen: 1448 kPa (210 psi).




3.
Medical vacuum: 50 Pa (15 inches Hg).



B.
Size medical compressed air system to provide 690 kPa (100 psi) discharge from compressor to dryers.



C.
In sizing the vacuum system, increase the cubic feet per minute (cfm) load by 25 percent to accommodate future system expansion. Include waste anesthetic gas disposal system terminal inlets and piping in appropriate projects; connect to the medical vacuum system above the corridor ceiling after the valve box. Check to see if an anesthetic and respiratory analysis system (such as SARA) is to be included in the project, and if so, provide two 25 mm (one inch) conduits from each ceiling column assembly to above corridor ceiling.



D.
Place a source shut-off valve for each medical gas and vacuum system at the immediate outlet (or inlet, in the case of vacuum) of the source of supply, so that the entire supply source, including all accessory equipment, can be isolated from the entire pipeline system.



E.
Include sufficiently sized and properly constructed storage space for the gas cylinders with manifold systems. Primary and reserve banks are required for cylinder gas sources.



F.
The medical air compressors and medical vacuum pumps shall serve the medical air and medical vacuum systems only.



G.
Locate compressors and pumps in a clean, relatively cool environment (i.e., not with steam equipment, not to exceed 38 degrees C (100 degrees F) ambient temperature). Locate equipment in an area where it can be monitored regularly.



H.
Medical air compressors and vacuum pumps shall be multiplexed with single receivers. Size compressors and pumps such that 100 percent of the design load is carried with the largest single unit out of service. Provide three valve bypass at receiver. In designing a system where adult ventilators are utilized, add the ventilator requirement of 100 L/min (3.5 cfm) for each ventilator in use to the compressor sizing. Size the piping system based on the instantaneous demand of 200 L/min (7 cfm) for each ventilator from the outlet back to the source.



I.
Air compressors shall be a type that provides "Medical Compressed Air", as defined by NFPA 99.



J.
Design air dryers, filters and pressure regulators for the medical air system in duplex, each sized for 100 percent of the load using duplex twin tower desiccant dryers. Include continuous line dewpoint and carbon monoxide monitoring with sample connections on the discharge piping downstream of the filters and regulators. Locate monitors at the pump control panel or integral with control panel.



K.
Locate the medical air compressor system intake outdoors above roof level, at least 7500 mm (25 feet) [may be more depending upon prevailing wind direction and velocity] from any building opening or other intake, and where no contamination from engine exhausts, fuel storage vents, vacuum system discharges, particulate matter or odor of any type is anticipated. Air that is already filtered for ventilation system use is an acceptable source of air for medical air compressors. Combined intakes must be sized for no restriction while flowing maximum intake possible, and provided with an isolation valve at the header for each compressor served.



L.
Combine discharge from each medical vacuum pump into one discharge pipe, sized for no restriction while flowing maximum discharge possible, and provide an isolation valve at the header for each pump served. Exhaust discharge at the highest point of the building, above and at least 7500 mm (25 feet) horizontally (may be more depending upon prevailing wind direction and velocity) from any intake, door, window, louvered or ventilating opening of the building.


12.5
Piping Systems:



A.
Design pressure piping systems not to exceed 35 kPa (5 psi) loss from source to point of use. Design vacuum piping systems not to exceed 10 Pa (3 inches Hg) from source to point of use.



B.
Provide main line supply line with a shut-off valve. Locate valve as to be accessible by authorized personnel only and be located downstream of the source valve and outside of the source room, enclosure, or where the main valve enters the building. Identify this valve. A main line valve is not required when the source shut-off valve is accessible within the building.



C.
Each branch or riser supplied from the main line shall have an in-line shut-off valve adjacent to the main. Each branch supplied from a riser shall have an in-line shut-off valve adjacent to the riser. Conceal in-line shut-off valves (e.g. above ceiling with ceiling tag, or in a locked equipment room), and make provision to lock them open.



D.
Include a zone valve, in a cabinet with other medical gas zone valves, for all anesthetizing locations and branches serving station outlets and inlets in conformance with NFPA 99. Provide additional service valves above ceiling to subdivide areas for maintenance.



E.
Combine anesthesia evacuation piping with the medical vacuum system piping above ceiling and after zone valve.



F.
Except for nitrogen systems, medical gas station outlets and vacuum station inlets in new buildings shall be quick coupler type. Where building alterations or additions occur, station outlets and inlets shall be compatible with those of the existing building, without the use of secondary adapters.



G.
All nitrogen station outlets are required to be DISS type, and shall be with nitrogen control panel (NCP) within the room being served.



H.
Locations of piped medical gas station outlets and vacuum station inlets are indicated in VA Program Guide 7610, Equipment Guide List, under "Outlets".



I.
Provide protective pipe enclosure for exterior oxygen line. Burial depth shall be a minimum 600 mm (two feet) below grade.



J.
Coordinate the requirement for the use of adult ventilators in the Operating Rooms, Cardiac Care, ICU, and Recovery Area with the VAMC. Design the oxygen and medical air systems to accommodate the ventilators.



K.
Oxygen System: Minimum design flow rate for any pipe section is 200 L/min (7 scfm).



L.
Vacuum System: Minimum design flow rate for any pipe section is 100 L/min (3 scfm).



M.
Medical Air System: Minimum design flow rate for any pipe section is 200 L/min (7 scfm).


12.6
Alarms:



A.
To insure continuous responsible observation, two master system alarms, in separate warning locations, are required for each medical gas and vacuum system. 




1.
The primary warning location shall be supervised by engineering personnel, and is required to be located at one of the following (in order of priority): boiler plant control office, engineering control center, or in the office or principal working area of the individual responsible for the maintenance of the medical gas system. 




2.
The secondary warning location shall be located to assure continuous surveillance during the working hours of the facility. Suitable secondary warning locations may include intensive care nursing unit, fire station, telephone switchboard, security office or other continuously staffed location. 




3.
Coordinate both master alarm panel locations with the user facility and the other design services. When deciding upon alarm locations, consider emergency power circuits, Engineering Control Center data relay interface locations, and the facility's established procedures for monitoring alarm signals. Provide the following on plumbing drawings:





a.
Low voltage wiring and pressure switches associated with master alarm signals and panels (on floor plans). 





b.
Low voltage wiring diagram associated with master alarm signals and panels. 





c.
Tubing and/or communication cable runs from the sensor locations to areas alarm panels (on floor plans and medical gas and vacuum system diagrams). 



B.
Include an area alarm for each system at the nurses station in all areas where medical gas and vacuum station outlets and inlets are installed.


12.7
Connection to Existing Medical Gas Systems:



A.
Install shut off valve at the connection of new line to existing line. The valve assembly should be fabricated and brazed onto the connecting line.



B.
Coordinate time for shut down of the existing with the VAMC.



C.
All oxygen zone valves and gas riser valves should be shut off if the section to be connected to cannot be totally isolated from the remainder of the system.



D.
Prior to any work being done, the new pipeline should be checked for particulate or other forms of contamination.



E.
Insure that the correct type of pipe tubing and fittings are being used.



F.
A spot check of the existing pipelines in the facility should also be made to determine the level of cleanliness present.



G.
Reduce the pressure to “0”, and make the tie-in as quickly as possible. A nitrogen purge is not required since this would require another opening in the pipeline.



H.
After the tie in is made and allowed to cool, the source gas, i.e., oxygen, is slowly bled back into the pipeline. The work area is tested for leaks with soapy water and the leaks, if any, are repaired.



I.
After all leaks, if any, are repaired and the line is fully recharged, blow down and testing are performed. The zone closest to the main is opened to the system, the closest outlet to the work is accessed, and the main blown through the outlet. After the outlet blows clear into a white cloth, an oxygen analyzer is used to determine that only oxygen is present. An additional check is made at a zone most distant from the site of the work.



J.
The use of shape memory alloy couplings is recommended when making connections to existing. This type of coupling reduces the down time. The couplings are applied without the use of heat. It reduces the risk of fire in confined space and eliminated carbon build-up on the interior of the pipe.

13.
RESEARCH AND CLINICAL LABORATORY GAS AND VACUUM SYSTEMS


Design laboratory compressed air, laboratory vacuum, natural gas and miscellaneous laboratory cylinder gas systems in accordance with current editions of NFPA 54 and 99, VA Master Specification 15488 and the following: 


13.1
Central Supply Systems:



A.
Provide minimum 690 kPa (100 psi) laboratory air at the compressor discharge. Run 690 kPa (100 psi) air to a storage room (or other non-working or unfinished space) in the laboratory area being served. Valve and cap the 690 kPa (100 psi) air line for future connection. Tee off the 100 psi line and locate a pressure regulating valve to reduce the air pressure to 345 kPa (50 psi). Run 345 kPa (50 psi) air to all outlets in laboratory hoods and benches. 



B.
If laboratory equipment being purchased by the medical center is known, and items have requirements for higher air pressures, provide additional tee, regulator, and piping to that equipment at the required pressure. 



C.
Natural gas, and manifolded laboratory gas system pressures shall be determined on a project basis. 



D.
Design laboratory vacuum systems to deliver 50 Pa (15 inches Hg) at the point of use.



E.
Place a source shut-off valve for each laboratory gas and vacuum system at the immediate outlet (or inlet, in the case of vacuum) of the source of supply, so that the entire supply source, including all accessory equipment, can be isolated from the entire pipeline system.



F.
In facilities where manifolded laboratory gases occur, ensure that adequately sized and properly constructed storage space is provided for the gas cylinders. Primary and reserve banks are required for cylinder gas sources.



G.
Laboratory air compressors and vacuum pumps shall serve the laboratory air and vacuum systems only.



H.
Locate laboratory air compressors and vacuum pumps in a clean, relatively cool environment [i.e., not with steam equipment, exceeding 38 degrees C (100 degrees F) ambient temperature.] Locate equipment in an area where it can be monitored regularly.



I.
Laboratory air compressors and vacuum pumps shall be multiplexed with single receivers. Compressors and pumps shall be sized such that 100 percent of the design load is carried with the largest single unit out of service. Provide three valve bypass at receiver.



J.
Laboratory air compressors shall be a type that provides "Medical Compressed Air", as defined by NFPA 99.



K.
Design air dryers, filters and pressure regulators for the laboratory air system in duplex, each sized for 100 percent of the load using duplex twin tower desiccant dryers. Include continuous dewpoint monitoring downstream of the regulator and carbon monoxide monitoring with sample connections on the discharge piping after the filters and regulators. Locate monitors adjacent to the control panel or integral with control panel.



L.
Locate the laboratory air compressor system intake outdoors above roof level, at least 7500 mm (25 feet) [may be more depending upon prevailing wind direction and velocity] from any building opening or other intake, and where no contamination from engine exhausts, fuel storage vents, vacuum system discharges, particulate matter or odor of any type is anticipated. Air that is already filtered for ventilation system use is an acceptable source for laboratory air compressors. Combined intakes must be sized for no restriction while flowing maximum intake possible, and provided with an isolation valve at the header for each compressor served.



M.
Combine discharge from each laboratory vacuum pump into one discharge pipe, sized for no restriction while flowing maximum discharge possible, and provide an isolation valve at the header for each pump served. Exhaust discharge at the highest point of the building, above and at least 7500 mm (25 feet) horizontally (may be more depending upon prevailing wind direction and velocity) from any door, window, louvered or ventilating opening of the building.


13.2
Piping Systems:



A.
Design natural gas piping systems in accordance with NFPA 54. Design other pressure piping systems not to exceed 35 kPa (5 psi) loss from source to point of use. Design vacuum piping systems not to exceed 10 Pa (3 inches Hg) from source to point of use.



B.
Provide main line supply line with a shut-off valve. Locate valve as to be accessible by authorized personnel only and be located downstream of the source valve and outside of the source room, enclosure, or where the main valve enters the building. Identify this valve. A main line valve is not required when the source shut-off valve is accessible within the building.



C.
Each branch and riser supplied from the main line shall have an in‑line shut‑off valve adjacent to the main. Each branch supplied from a riser shall have an in-line shut-off valve adjacent to the riser. Conceal in-line shut-off valves (e.g. above ceiling with ceiling tag, or in a locked equipment room). Comply with applicable codes and standards for concealed valves of flammable gases.



D.
Include a zone valve in a cabinet with other laboratory gas zone valves for branches serving laboratory gas outlets. Located separate natural gas zone valve cabinets adjacent to other laboratory gas zone valve cabinets. Provide additional service valves above ceiling to subdivide areas for maintenance.



E.
Laboratory gas outlets and vacuum inlets shall be standard needle valves.



F.
Locations of piped laboratory gas outlets and vacuum inlets are indicated in VA Program Guide 7610, Equipment Guide List, under "Outlets".



G.
Provide emergency natural gas solenoid valve for each laboratory area. Locate emergency shut-off switch adjacent to exit.


13.3
Alarms:



A.
To insure continuous responsible observation, two master system alarms, in separate warning locations, are required for each laboratory gas and vacuum system.




1.
The primary warning location shall be supervised by engineering personnel and is required to be located at one of the following (in order of priority): Boiler plant control office, engineering control center, or in the office or principal working area of the individual responsible for maintenance of the laboratory gas system. 




2.
The secondary warning shall be located to assure continuous surveillance during the working hours of the facility. Suitable secondary warning locations may include fire station, telephone switch board, ICU, security office or other continuously staffed location.




3.
Coordinate both master alarm panel locations with the user facility and the other design services. When deciding upon alarm locations, Engineering Control Center data relay interface locations, and the facilities established procedures for monitoring alarm signals. Provide the following on the plumbing drawings.





a.
Low voltage wiring and pressure switches or sensors associated with master alarm signals and panels (on floor plans).





b.
Low voltage wiring diagram associated with master alarm signals and panels.





c.
Tubing runs and/or communication cable from the sensor location to area alarm panels (on floor plans and laboratory gas and vacuum system diagrams). 

14.
ORAL EVACUATION SYSTEM


Design oral evacuation system in accordance with VA Master Specification 15489 and the following:


14.1
Locate HVE system outlets in floor-mounted utility junction centers. A UJC (utility junction center) is a grouping of specific utilities brought to a designated location in each dental operatory to provide convenient points of connection to the dental operating unit equipment which will be furnished by the VA. A single 50 mm (2 inch) diameter wall outlet shall be provided in each recovery room.


14.2
Airflow and Vacuum Requirements:



A.
Design air flow of 5.3 L/min [15 cubic feet per minute (cfm)] at each UJC.



B.
Design air flow of 7 L/min (20 cfm) at wall outlet in recovery rooms.



C.
System shall develop and maintain a vacuum of 27 Pa (8 inches of mercury).


14.3
Provide a vacuum relief valve at the end of each trunk line.


14.4
HVE System: 



//A.
Provide automatic alternating duplex vacuum producers, installed in parallel, turbine-type, each capable of carrying 70 percent of the design load. Locate remote from dental facilities at an elevation lower than UJCs. Gardner-Denver-Lamson Inc., or equal. //



//A.
Provide duplex high efficiency continuous duty, positive displacement or sealed rotary vane pumps with automatic continuous oil flow to all moving parts.  System shall be RAMVAC are equal.//



B.
Combine exhausts into a common pipe sized for one vacuum producer. Discharge exhaust pipe to outdoors above roof of portion of building in which located. Do not discharge within a 3000 mm (10 foot) radius of any door, window, air intake or ventilating opening.



C.
Increase air flow demand as follows to compensate for friction losses:

UJC
Percent Increase

9 to 20
10

21 to 44
15



D.
Select vacuum producer as follows:

L/min @ 1 Pa
kW
SCFM @ 8 inches of Mercury
Hp

173
5.6
165
7.5

230
7.5
220
10

367
11.2
350
15

498
14.9
475
20

630
18.6
600
25



E.
Separator: Install ahead of each vacuum producer. Quantity and size shall be as follows:

UJC
Quantity
Size L (gallon)

6
2
75 (20) each

7‑10
2
150 (40) each

11 and above
2
300 (80) each


14.6
Provide solenoid valve on the cold water supply to the Utility Junction Centers in the dental area.

15.
DENTAL COMPRESSED AIR SYSTEM


Design central piped dental compressed air distribution system in accordance with current editions of NFPA 99, Compressed Gas Association Standards, VA Master Specification 15481, and the following:


15.1
Dental compressed air systems and equipment shall be completely independent of the medical and laboratory air systems and equipment. 


15.2
Central Supply System: Verify with the VAMC the pressure requirement for Dental Clinic and design the system accordingly.



A.
Dental air compressors shall be designed specially to produce 1200 kPa (175 psi) // 860 kPa (125 psi) //air with a single stage, without excess noise and vibration. The system shall be capable of producing //Grade H // Grade D // air, as defined by Compressed Gas Association Standard G-7.1.



B.
Dental air compressors shall be // multiplex // duplex // tripled // with a single receiver. Size compressors such that 100 percent of the design load is carried with the largest single unit out of service.



C.
Include // primary // and // secondary // air dryers, filters, pressure regulators, and continuous line dewpoint and carbon monoxide monitoring, all with valve bypass.



D.
Locate compressors in a clean, relatively cool environment [i.e., not with steam equipment, not to exceed 38 degrees C (100 degrees F) ambient temperature.] Locate equipment in an area where it can be monitored regularly by qualified personnel.



E.
Place a source shut-off valve at the immediate outlet of the source regulator, so that the entire supply source, including all accessory equipment, can be isolated from the entire pipeline system.



F.
Locate the dental air compressor system intake outdoors above roof level, at least 7500 mm (25 feet) [may be more depending upon prevailing wind direction and velocity] from any building opening or other intake, and where no contamination from engine exhausts, fuel storage vents, vacuum system discharges, particulate matter or odor of any type is anticipated. Air that is already filtered for ventilation system use is an acceptable source of air for dental air compressors. Combined intakes must be sized for no restriction while flowing maximum intake possible, and provided with an isolation valve at the header for each compressor served.


15.3
Piping Systems:



A.
Design pressure system to deliver a regulated // 965 kPa (140 psi) // 690 kPa (100 psi) // and not to exceed 35 kPa (5 psi) loss from source to point of use.



B.
Provide 13 mm (1/2 inch) riser for each utility junction center (UJC) in the dental treatment rooms. Connect riser to branch or main line. 



C.
Each branch riser supplied from the main line shall have an in-line shut-off valve adjacent to the main. Conceal in-line shut-off valves (e.g. above ceiling with ceiling tag, or in a locked equipment room.)



D.
To minimize piping, locate multiple air pressure regulators in or near the dental suite as required.



E.
Locations of piped dental air outlets are indicted in VA Program Guide, Equipment Guide List.



F.
Supply cold water to the dental junction boxes through solenoid control valve that shall be activated by the control panel in the secretary's office.



G.
Provide emergency gas solenoid valve on gas line to the treatment rooms and laboratory areas.


15.4
System Sizing: Air volume and pressure requirements, and simultaneous use factors are as follows:

A.
AREA & EQUIP.
VOLUME 
L/ min (scfm)
PRESSURE kPa (psi)

1.
Exam and general treatment operatory

a.
Needle valve wall outlet
0.12 (0.25)
345 (50)

b.
Utility Junction Center (UJC)
1.4 (3)
965 (140)
690 (100)

2.
Hygiene UJC
1.4 (3)
965 (140)
690 (100)

3.
Oral Surgery

a.
DISS outlet to surgical handpiece
4.7 (10)
965 (140)
690 (100)

b.
UJC
1.4 (3)
965 (140)
690 (100)

4.
X‑ray Needle valve to x‑ray chair base
0.12 (0.25)
345 (50)

5.
Prosthetics laboratory

a.
Needle valve in benches & casework
0.12 (0.25)
345 (50)

b.
Quick coupler for lab blowgun
0.12 (0.25)
345 (50)

c.
Quick coupler for lab handpiece
1.4 (3)
345 (50)

6.
Threaded valve for shellblaster or sandblaster
4.7 (10)
965 (140)
690 (100)

7.
Threaded valve for microblaster
1.4 (3)
965 (140)
690 (100)

B.
NUMBER OF OUTLETS, REQUIRING
PERCENT SIMULTANEOUS

1.
1.4 and 4.7 Standard L/min (3 and 10 SCFM)

a.
1 through 3
100

b.
4 through 6
90

c.
7 through 9
80

d.
10 through 12
70

e.
13 through 16
60

f.
17 and over
50

2.
0.12 Standard L/min (0.25 SCFM)

a.
1 through 5 
40

b.
6 through 10 
30

c.
11 through 19 
20

d.
20 and over 
10

16.
SHOP COMPRESSED AIR SYSTEM


Provide simplex air compressor to serve equipment and a minimum of one outlet on each wall in shop areas. Interior outlets shall be no farther apart than 7500 mm (25 feet).

17.
THERAPEUTIC POOL EQUIPMENT


17.1
Water Treatment System:



A.
Pipes and Equipment: Use corrosion resistant piping and equipment. Identify piping material on drawings.



B.
Filter: High rate [16 to 23 L/min per square meter (15 to 20 gallons per minute per square foot) of filter surface area] sand type, pressure filter.



C.
Water Heater: Simplex shell and water coil heater shall heat pool water capacity from 4 to 34 degrees c (40 to 94 degrees F) in 24 hours with water entering the pool at not more than 49 degrees c (120 degrees F). Pool temperature shall be maintained between 24 and 27 degrees C (75 and 80 degrees F) for recreation purposes and between 30 and 34 degrees C (86 and 94 degrees F) for therapeutic purposes. Ambient air temperature shall be 29 degrees C (84 degrees F).



D.
Disinfection: Feed calcium hypochlorite solution into pool with influent water by adjustable pump to maintain a chlorine residual between 1.0 and 1.5 mg/L (parts per million).



E.
pH Balancing: pH shall be maintained between 7.2 and 7.8.



F.
Recirculating Pump: Recirculate entire contents of pool in 6 hours.



G.
Equipment Room: Locate pool equipment in enclosed space one floor below pool room elevation. Entrance to pool equipment room should be from pool apron and be lockable.


17.2
Vacuum Cleaning Equipment: VA medical center will provide portable vacuum cleaning equipment. Do not design pool recirculating pump for cleaning. 

18.
RISER DIAGRAMS


18.1
Provide diagrams for the following systems installed within the buildings: Soil, waste and vent; reagent grade water; cold water; hot water; hot water return; medical gas and vacuum; medical gas and vacuum alarms; medical gas low voltage wiring; laboratory gas and vacuum; laboratory gas and vacuum alarms; fuel gas; storm water; and oral evacuation systems. 


18.2
Riser diagrams may be shown flat, or in isometric projection. Show story heights, size of all horizontal and vertical piping, fixture numbers being served, and means of connection between fixtures and the stacks and mains. Show each system complete and continuous. 

19.
LAUNDRY


All laundry equipment, including water treatment and heaters, are provided by the Medical Center. Provide utilities to serve the laundry equipment and toilet areas. The water supply for laundry use shall be provide with a meter.

20.
WATER SOFTENING SYSTEM


20.1
Softeners: Design vertical, pressure type, sodium cycle water softeners to comply with the following and Master Specification 15455. Regeneration shall occur no more than once per day. Provide bypass.



A.
When Required:




1.
Entire Medical Center: Provide softening equipment when total hardness exceeds 170 mg/L (ppm) as CaCO3. Blend equipment effluent to a hardness of approximately 50 mg/L.




2.
Steam Cooking Equipment and Boiler Feed-water Make-up: Provide softening equipment when total hardness exceeds 5 mg/L. 



B.
Medical Center Use: Design duplex softeners, each furnishing 50 percent of the maximum flow rate and exchange capacity. Provide a hardwater bypass.



C.
Steam Cooking Equipment: Design simplex softener and a hard water bypass. Locate regeneration alarm in office of dietitian.



D.
Boiler Use: Design duplex softeners, each furnishing 100 percent of the maximum flow rate at an exchange capacity required for peak boiler feed-water make-up. Locate regeneration alarm in office of boiler plant operator.


20.2
Salt Storage: 



A.
When softened water is needed for the entire medical center, design outdoor storage facilities. Ensure total capacity is large enough to accommodate 2 to 3 months supply of salt. Locate the salt storage facility adjacent to a service road, and preferably adjacent to the softener room. 



B.
When soft water is required for dietetic or boiler use, designate interior floor space for 180 kg (400 pounds) of salt near softeners. 

21.
DEALKALIZING EQUIPMENT


As water analysis dictates, design a single chloride-anion pressure‑type water dealkalizing task for boiler feed-water make-up to follow water softening equipment. Provide softwater bypass. System shall comply with VA Master Specification 15456 and the following.


21.1
Dealkalizer Tank: Shall provide 110 L/min (30 gallons per minute) maximum flow rate with a capacity of 37 850 L (10,000 gallons) per day to reduce alkalinity to 20 mg/l. 


21.2
Brine and Caustic Soda Tanks: Design a separate measuring tank of sufficient size to furnish amount of saturated salt and caustic soda solution required for one regeneration. Caustic soda shall be approximately 10 percent by weight of total solution. Designate interior floor space for caustic storage. 


21.3
Locate regeneration alarm bell in boiler plant office.


21.4
Provide emergency shower and eye/face wash (P-707) adjacent to equipment.

22.
REAGENT GRADE WATER SYSTEM


22.1
As water analysis dictates, provide floor space for central reagent grade equipment. Design the piping system from the equipment room to the outlets. Equipment (reverse osmosis, deionizer or combination) will be furnished by the VA Medical Center. Design piping to provide continuous loop to within 150 mm (6 inches) of outlet or to the base of the faucet.


22.2
Assign floor space for storing 30 days supply of regenerant chemicals. 


22.3
Provide emergency shower and eye/face wash (P-707) in equipment room. 


22.4
Coordinate with HVAC to provide adequate negative pressure ventilation.


22.5
Provide chemical resisting piping and drains.

23.
SEISMIC REQUIREMENTS


23.1
GENERAL:



A.
Earthquake-resistive design shall comply with the requirements of Design and Construction Procedures, ”Natural Disasters Non-Structural Resistive Design”; the latest edition of “Seismic Design Requirements”; and the Uniform Building Code (UBC) published by International Conference of Building Officials (ICBO).



B.
Plumbing equipment and piping shall be braced in accordance with the most current edition of Seismic Restraint Manual Guidelines for Mechanical Systems (SMACNA) and National Uniform Seismic Installation Guidelines (NUSIG).



C.
Unless otherwise shown by SMACNA or NUSIG, provide required details and structural calculations to completely address seismic bracing requirements. See paragraph 23.4 "CALCULATIONS".



D.
SMACNA does not cover all conditions such as, providing bracing details for seismic restraints of equipment or details of flexible joints when crossing seismic or expansion joints, or bracing of in-line equipment, etc.



E.
Coordinate earthquake-resistive design with the project Professional Structural Engineer for appropriateness and soundness.



F.
Both SMACNA and NUSIG list conditions under which seismic bracing may be omitted. However, a design professional may revoke these omissions on an individual project basis.


23.2
CONFORMANCE WITH SMACNA:



A.
Requires a design professional to develop a Seismic Hazard Level (SHL) for a specific project for use of its manual. 




The SHL is derived from a combination of factors such as applicable building codes, seismic zones, and importance factors into a single system for determining appropriate bracings or restraints. A building with an SHL of "A" requires the strongest restraints, whereas, a building with SHL of "C" requires the least restraints. The design professional is responsible for specifying the SHL of "C" requires the least restraints. The design professional is responsible for specifying the SHL, not the contractor.


23.3
CONFORMANCE WITH NUSIG:



A.
NUSIG has developed guidelines as a service to the design professionals. The guidelines are not intended as a substitute for design. The design of seismic bracing remains the responsibility of the design professional who must review the specific project for its applicability before using or specifying NUSIG guidelines.



B.
NUSIG manuals of designs are pre-calculated from 0.05g through 1.00g in increments of 0.05g.


23.4
CALCULATIONS



Unless otherwise shown by SMACNA or NUSIG, provide detailed structural calculations for VA's review on design of hangers, supports, anchor bolts, and connections. Show sizes, spacing, and length for securing to structural members, and length and sizes of welds anchored to steel members.


23.5
DRAWINGS



A.
Where SMACNA or NUSIG details are incomplete or not applicable, show complete seismic restraint requirements and coordinate with the specifications. Coordinate mechanical work with architectural and structural work. Special provisions and details may be required. 



B.
Piping Plans and Sections: Show the locations of required restraints with reference to SMACNA, NUSIG, or special restraint details, whichever is applicable.



C.
Equipment Restraints: Show special details where required. Pay particular attention to suspended equipment.



D.
Use VA standard details 360, 361, and 362 for piping crossing seismic joints.

24.
TRASH ROOM/LOADING DOCK


Provide steam gun (steam and water mixer) with 
hose for this area.
25.
SUBMISSIONS


25.1
Submit calculations required under the Contract to include the following systems and equipment: 

Soil, Waste and Vent
Compressed Air

Storm Drainage
Oxygen

Pumps
Nitrogen

Fuel Gas
Nitrous Oxide

Silver Recovery Piping
Vacuum

Hot Water Generation
Oral Evacuation

Domestic Water 
Water Softening

Reagent Grade Water Piping 
Water Dealkalizing

Therapeutic Pool(Filtering and Heating)



25.2
Recommendation regarding the necessity for installing insulation on the domestic water and horizontal storm drainage piping for the prevention of condensation.


25.3
Water analysis, including pH, total hardness as CaCO3, total dissolved solids, and alkalinity. 

26.
PLUMBING FIXTURE SCHEDULES


Use the following data for design of water and drainage systems, in conjunction with and superseding data found in the reference plumbing code. Plumbing fixtures are described in Master Specification 15450, PLUMBING FIXTURES. 


26.1
Fixture Units:

P-NUMBER
DESCRIPTION
DRAIN
SUPPLY






CW
HW
TOTAL

101-105, 107
110-113, 115
106
Water Closet, Flush Valve

Water Closet, Tank Type
4

4
5

2.5
-

-
5

2.5

201-202
Urinal, Siphon Jet
4
4
-
4

302, 307
304
305
Bathtub
Bathtub, End Type
Perineal Bath (Sitz)
3
3
2
2
3
1.5
1
3
1.5
1.5
4
2

401-409, 411
413-415
417-420
412
Lavatory


Washfountain, Semi-Circular
1


2
.6


1.5
.6


1.5
.8


2

501-503
505
507
508-518
524, 528-531
Service Sink
Clinic Service Sink
Plaster Sink
Sink, CRS
3
5
2
2
2.25
5
1.5
1.5
2.25
2.25
1.5
1.5
3
5
2
2


519, 520
521,522,527
Surgeons Scrub Sink
Laundry Tub
2
2
1.5
1.5
1.5
1.5
2
2

604,605,608
606
Electric Water Cooler
Drinking Fountain
.5
.5
.5
.75
-
-
.5
.75

701-704, 711
705
706
707,712

708
709

710
Shower
Thermostatic Mixing Valve
Emergency Shower
Emerg.Shower,Eye & Face Wash
Emerg. Eye & Face Wash
Emerg. Eye & Face Wash
 (Pedestal Mounted)
Emerg. Eye & Face Wash
 (Fully Recessed, WM)
2
-
-
-

-
-

-
1.5
3
-
-

-
-

-
1.5
3
-
-

-
-

-
2
4
-
-

-
-

-

801
802-805
806
807
808

809
810

811
Wall Hydrant
Hose Bibb
Lawn Faucet
Regent Grade Water Faucet
Washing Machine
 Supply/Drain Unit
Dialysis Box
Thermo. Steam/Water
 Mixing Valve
Cuspidor
-
-
-
-
3

-
-

1
-
-
-
-
3

-
2.25

.75
-
-
-
-
3

-
-

-
-
-
-
-
4

-
2.25

.75


26.2
Minimum Fixture Branch Sizes, mm:

P-NUMBER
DESCRIPTION
DRAINAGE

SUPPLY




WP
VP
CW
HW

101-105, 107
110-113, 115
106
Water Closet, Flush Valve

Water Closet, Tank Type
100

100
50

50
25

25
-

-

201-202
Urinal, Siphon Jet
50
50
20
-

302, 307
304
305
Bathtub
Bathtub, Pier Type
Perineal Bath (Sitz)
40
50
40
40
40
40
15
15
15
15
15
15

401-409, 411
413-415
417-420
412
Lavatory


Washfountain, Semi-Circ
40


50
40


40
15


15
15


15

501-503
505
507
508-518
524, 528-531
Service Sink
Clinic Service Sink
Plaster Sink
Sink, CRS
80
100
50
40
40
50
40
40
20
25
15
15
20
20
15
15

519, 520
521,522,527
Surgeons Scrub Sink
Laundry Tub
40
40
40
40
15
15
15
15

604,605,608
606
Electric Water Cooler
Drinking Fountain
40
40
40
40
15
15
-
-

701-704, 711
705
706
707,712

708
709

710
Shower
Thermostatic Mixing Valve
Emergency Shower
Emerg.Shower,Eye & Face Wash
Emerg. Eye & Face Wash
Emerg. Eye & Face Wash
 (Pedestal Mounted)
Emerg. Eye & Face Wash
 (Fully Recessed, WM)
40
-
-
40

40
40

40
40
-
-
40

40
40

40
15
20
32
40

20
20

20
15
20
-
-

-
-



801
802-805
806
807
808

809
810

811
Wall Hydrant
Hose Bibb, Combination
Hose Bibb, Single
Lawn Faucet
Regent Grade Water Faucet
Wash. Mach. Supply/Drain
Dialysis Box
Thermo. Steam/Water
 Mixing Valve
Cuspidor
-
-
-
-
-
50
50**
-

40
-
-
-
-
-
40
50**
-

40
20
20
20
25
15*
20
15*
20

15
-
20
-
-
-
20
-
-

-

Note:
* Reagent Grade Water


** Chemical Resisting Pipe

SI Conversion to English:
15 mm = 1/2", 20 mm = 3/4", 25 mm = 1", 32 mm = 1‑1/4", 40 mm = 1‑1/2", 50 mm = 2", 80 mm = 3", 100 mm = 4".

27.
SCHEDULE OF FLOOR DRAINS


Indicate size and type of all floor drains on the plans and diagrams. See VA Master Specification 15400, PLUMBING SYSTEMS, for floor drain descriptions.

Location
Type
Size (mm)
Sewer
Remarks

Animal Areas: 

Animal Room: 

Cubicle Housing
F
100
S


Large Animal Conventional
J
100
S
Flushing rim, stainless steel trench with grate

Receiving & Examination 
F
 80
S


Cage Wash Room
F
 80
S


Cage Washer
I
100
S


Dark Room
X
 80
S


Infectious Animal Suite‑
N
100
S


Sterilizer





Necropsy
K
100
S
Sealable FD – flushing rim

Post Operative Intensive Care
K
100
S
Sealable FD – flushing rim

Quarantine Room
F
 80
S


Dietetic Areas:

Can Crusher
S
 80
S


Can Wash Pit
S
100
S


Canteen
S
 80
S
Modify w/50 mm (2") hole in grate

Dining Room Serving Line
S
 80
S
Modify w/50 mm (2") hole in grate

Dishwashing Room Floor
S
 80
S


Food Conveyer Belt
S
 50
S
Under Belt with 1/2 grate 

Hood Washdown
none
 80
S
Stub up to 80 mm (3") pipe 150 mm (6") AFF

Hot Food Table
S
 80 
S
With 1/2 grate

Kitchen, Main
S
 80
S


Kitchen, Main 
S
 80
S
At kettles and cooker

Kitchen, Serving
S
 80
S
With 1/2 grate

Platform Scale Pit
S
 80
S/ST


Pot Sink
S
 80
S
No grate 

Prep, Meat and Dessert
S
 80
S
At each kettle w/sediment basket

Prep, Vegetable 
S
 80
S
With 1/2 grate

Pulper
S
100
S
With 50 mm (2") hole in grate

Refrig., Chilled Vegetable
S
 80
S
Inside, w/air gap 

Refrig., Garbage
S
 80
S
Inside

Refrig., Machine Room
S
 80
S/ST


Refrig., Walk-In
S
 80
S
Outside refrig.door w/depressed grate 

Scullery
S
 80
S
For portable sink, w/depressed grate

Tray Make-Up
S
 80
S
W/50 mm (2") hole in grate

Trayveyor Shafts
S
 80
S
W/50 mm (2") hole in grate

Vending Machine Room
S
 80
S


Film Processing Areas:*

Cardiac Cath. Dark Room
T
 50
S
At XP‑6 w/full flow thru funnel

Processing Unit
T
 80
S
W/full flow thru funnel

Roll Processing
T
 50
S


Chemical Storage Sump
X
 50
S


*When WSF flooring is used, provide Type "F" epoxy coated w/full flow funnel.

Hospital Areas:

Aide-A-Bath
M
 80
S


Autopsy Room
J
 80
S
Flushing rim type

Bldg. Management/Storage
D
 80
S


Cart Storage Room
C
 50
S


Cart Wash
R
100
S


Clean Work Area
C
 80
S


Congregate Bath 
C/S
 50
S


Cysto Room
L/S
 80
S
At Foot of Table

Deep Therapy Equipment Room
M
 50
S/ST


Glasswasher
R/S
 80
S


Hydrotherapy Area (stainless steel)
C
 50
S
Adjacent to Tub

Hydrotherapy Congregate Bath
O
 80
S
With 3/4 grate or (Stl. steel) 50 mm (2") hole in grate

Ice Machine
M
 50
S


Laboratory
F
 80
S


Linear Accelerator
C
 50
S/ST


Perennial Bath
C
 50
S


Shower, Double
C/D
 80
S


Shower, Single
C/D
 50
S


Soiled Linen Collection Room
D
 80
S


SPD Sterilizers
R/S
100
S


Trash Collection Room
D
 80
S


Washer Sterilizers
R
100
S
2” hole in grate

Laundry Areas:

Laundry
B/F
 80
S
F for Seamless Vinyl

Lint Collector
H
100
S/ST


Mechanical Equipment Areas:

Boiler House
B
 80
S
With 1/2 grate

Boiler Water Column Drain
V
100
S
One for Each Boiler

Compressor Room
B
 80
S
Modify with Funnel 

Fan Room
B
80
S/ST
With 1/2 grate 

Incinerator Room
E
100
S


Machine Room
B
 80
S/ST


Mechanical Equipment Room
B
100
S
With 1/2 grate when adjacent to equipment

Paint Spray Booth
H
100
S


Steam Service Entrance Pit
B
 80
S/ST


Water Softener
R
100
S


Miscellaneous Areas:

Finished Walk Areaway
B
100
ST


Window Well Areaway
B
 80
ST


Silver Recovery Room
T
 80
S


Legend:

S = Sanitary Sewer
CI = Cast Iron

ST = Storm Sewer
NB = Nickel Bronze

Types:

M-NB Funnel Strainer


B-CI W/NB Grate
N-NB Extended Rim

C-Finished Areas
O-300 mm (12") Square 

D-Latex Mastic Floors/Thin Set Tile
P-300 mm (12") Square w/Grate

E-300 mm (12") CI W/Sediment Bucket
R-200 mm (8") Square

F-Seamless Vinyl Floors
S-300 mm (12") Square w/Grate

G-Porcelain Enamel Interior w/NB 
T-CRP w/Funnel

Frame and Grate 
V-CI w/Funnel 

L-Flushing Rim
X-CRP

H-300 mm x 150 mm (12" x 6") deep CI
Y-225 mm (9") CI W/Sediment Bucket

NOTES:

1.
Floor drains for general floor drainage are located by architect. Use Type "C" in finished areas. 

2.
Connect cooling tower drain, overflow and blowdown to sanitary sewer. 

3.
Provide hub at floor level for ethylene oxide sterilizer fitting. Caulk fitting tight in hub. 

4.
Provide trap primer for all drains not receiving a direct discharge.

5.
SI conversion to English: 50 mm = 2", 80 mm = 3", 100 mm = 4".

28.
BASE AND VIBRATION ISOLATORS


See Master Specification 15200 for base and isolator description.


Equipment Location










On Grade


6 m (20 ft.)
Floor Span


9 m (30 ft.)
Floor Span



Equipment
Base Type
Isol Type
Min. Defl
Base Type
Isol Type
Min. Defl
Base Type
Isol Type
MinDfl

COMPRESSORS and VACUUM PUMPS

Up to 1200 W Over 1200 W
--
D,L,W
--
--
D,L,W
--
--
D,L,W
--

500-750 RPM
--
D
--
--
S
43
--
S
63

Over 750
--
D
--
--
S
25
--
S
43

PUMPS

Close Coupled

Up to 1200 w
--
--
--
--
D,L,W
--
--
D,L,W
--

Over 1200 w
--
--
--
I
S
25
I
S
25

Base Mounted

Up to 7500 w
--
--
--
--
D,L,W
--
--
D,L,W
--

10 kW to 30 kW
I
S
25
I
S
25
I
S
43

Over 30 kW
I
S
25
I
S
25
I
S
43

DIESEL ENGINES

Up to 19 kW
I
N
7.6
I
N
7.6
I
S
43

20 kW t 75 kW
I
N
7.6
I
N
43
I
S
63

Over 75 kW
I
N
7.6
I
N
63
I
S
89


EQUIPMENT LOCATION







12 m (40 ft.)
Floor Span


15 m (50 ft.)
Floor Span



EQUIPMENT
Base Type
Isol Type
Min. Defl
Base Type
Isol Type
Min. Defl

COMPRESSORS and VACUUM PUMPS

Up to 1200 W
Over 1200 W
--
D,L,W
--
--
D,L,W
--

500-750 RPM
--
S
63
--
S
89

Over 750 RPM
--
S
63
--
S
89

PUMPS

Closed Coupled

Up to 1200 W
--
D,L,W
--
--
D,L,W
--

Over 1200 W
I
S
43
I
S
43

Base Mounted

Up to 7500 W
--
D,L,W
--
--
D,L,W
--

10 kW to 30 kW
I
S
43
I
S
43

Over 30 kW
I
S
63
I
S
63

DIESEL ENGINES

Up to 19 kW
I
S
63
I
S
63

20 kW to 75 kW
I
S
89
I
S
89

Over 75 kW
I
S
114
I
S
114


Notes:


1.
For suspended floors lighter than 100 mm (4 inch) concrete, select deflection requirement from next higher span.


2.
If equipment is located in a building separated from building housing patients, isolator pads are not required.


3.
Direct bolt fire pumps to concrete base. Provide pads (D) for domestic water booster pump package.


4.
This chart applies to non-seismic areas. If in VA Seismic Area A or B, substitute DS for D, and SS for S.


5.
SI conversion to English: 7.6 mm = 0.3", 25 mm = 1", 43 mm = 1.7", 63 mm = 2.5", 89 mm = 3.5", 114 mm = 4.5". 1200 w = 1‑1/2 hp, 7500 w = 10 hp, 11 kW = 15 hp, 19 kW = 25 hp, 20 kW = 30 hp, 30 kW = 40 hp, 75 kW = 100 hp

29.
APPLICABLE DESIGN AND CONSTRUCTION PROCEDURES INDEX


Use the following as a checklist to assure that you have been furnished the current VA Design and Construction Procedures relating to plumbing engineering.

DESIGN AND CONSTRUCTION PROCEDURES


Drawings

VA Hospital Building System


Pipe Basements


Future Vertical Expansion

Natural Disasters Non-Structural Resistive Design (CD-54)

ELECTRICAL STANDARDS

Electrical Design Manual:  CS 880-3 - Essential Electrical Systems (Pumps) 8/4/87

30.
PLUMBING STANDARD DETAILS INDEX

Details not provided as a hard copy with this A/E Package, or of a later edition, may be obtained at the first review.

TITLE
NUMBER
DATE

DENTAL UTILITIES

DENTAL AIR ALARM PANEL SCHEDULE
337
10-91

ORAL EVACUATION SYSTEM PIPING DIAGRAM
325
10-91

DRAINS

FLUSHING RIM FLOOR DRAIN (TYPE L)
305
10-91

FLOOR DRAIN WITH AUXILIARY INLET
308
10-91

FLOOR DRAIN‑TYPE C
350
10-91

FLOOR DRAIN‑TYPE D
351
10-91

FLOOR DRAIN-TYPE F
352
10-91

HUB DRAIN W/BACKWATER VALVE & STANDPIPE
312
10-91

MEDICAL GASES

BULK OXYGEN STORAGE
340
10-91

DUPLEX FILTERS AND REGULATORS - MED. AIR
333
10-91

EMERGENCY OXYGEN LOW PRESSURE INLET PIPING
342
10-91

LOW PRESSURE OXYGEN OUTLET BOX 
341
10-91

MEDICAL GAS ALARM SCHEDULE
338
10-91

SPACING OF MEDICAL GAS OUTLETS NOT INSTALLED IN PBPU'S
336
10-91

LABORATORY GASES

DUPLEX FILTERS AND REGULATORS - LAB. AIR 
334
10-91

LABORATORY GAS ALARM PANEL SCHEDULE
339
10-91

MISCELLANEOUS

ME-812 AUTOPSY TABLE ROUGH-IN
319
10-91

VIBRATION ISOLATION FOR EQUIPMENT
368
10-91

PIPING

ANCHOR FOR DOMESTIC WATER SERVICE PIPE
345
10-91

BACKFLOW PREVENTER 
321
10-91

INCOMING FIRE PROTECTION WATER SERVICE
346
10-91

PIPE HANGERS
369
10-91

WALL CLEANOUT
313
10-91

YARD CLEANOUT
347
10-91

PLUMBING FIXTURES

CONGREGATE BATH TUB ROUGH-IN
386
10-91

ENEMA SINK ROUGH-IN
381
10-91

SCI SELF-CARE LAVATORY AND STAFF LAVATORY SCHEMATIC
354
10-91

WHEELCHAIR LAVATORY - TYPICAL
398
10-91

P-104 WATER CLOSET
389
10-91

P-107 WATER CLOSET (SPINAL CORD)
388
10-91

P-110 WATER CLOSET (PSYCH-SECULSION ROOM)
390
10-91

P-111 WATER CLOSET (GERO-PSYCH)
387
10-91

P-112 WATER CLOSET (GERO-PSYCH) SENSOR OPERATED
397
10-91

P-113 WATER CLOSET - SENSOR OPERATED
399
1-93

P-302 PATIENT BATHTUB
385
10-91

P-418 LAVATORY (380B, 380C, 380D, 380E)
380
10-91

P-505 CLINIC SERVICE SINK
379
10-91

P-519 SURGEONS SCRUB SINK - SINGLE COMPARTMENT
394
10-91

P-520 SURGEONS SCRUB SINK
392
10-91

P-701 PATIENT SHOWER
382
10-91

P-703 SHOWER
384
10-91

P-711 SHOWER (SPINAL CORD)
383
10-91

P-807 REAGENT GRADE WATER FAUCET
807
10-91

P-809 DIALYSIS BOX
376
10-91

P-810 STEAM AND WATER MIXING VALVE
391
10-91

SEISMIC

ANCHOR FOR COLD WATER SERVICE PIPE CROSSING OF SEISMIC JOINT
371
10-91

COPPER PIPING
360
10-91

PLASTIC PIPING
362
10-91

STEEL PIPING
361
10-91

SUPPORTS

LAVATORY

CHAIR CARRIER
317
10-91

WALL PLATE
318
10-91

WATER CLOSET

HANGER ROD SUPPORT FOOT
314
10-91

WATER HEATER

PIPING ARRANGEMENT FOR SEMI- INSTANTANEOUS WATER HEATERS
320
10-91

31.
APPLICABLE PLUMBING MASTER SPECIFICATIONS INDEX


Use latest edition.

SECTION
TITLE

15050
Basic Methods and Requirements

15139
Pumps (Plumbing)

15200
Noise and Vibration Control

15250
Insulation

15319
Shop Compressed Air System 

15400
Plumbing Systems

15424
Domestic Water Heaters

15450
Plumbing Fixtures and Trim

15455
Water Softening System

15456
Water Dealkalizing System

15460
Therapeutic Pool Equipment

15481
Dental Compressed Air System

15488
Laboratory (Nonflammable) Gas and Vacuum System

15489
Oral Evacuation System

15491
Medical Gas and Vacuum System

------END------


