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1.
CRITERIA UNIQUE TO VA:

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


1.2
Design of building foundation drains is the responsibility of the Architect and details shall not be shown on Sanitary ("W-Series") drawings.  However, pipe design from low point of foundation drainage system to storm sewerage system is the responsibility of the Sanitary Engineer. 

2.
GENERAL:

2.1
Design the sanitary systems to comply with this criteria, and the current edition of VA Design and Construction Procedures and VA Master Specifications.  


2.2
Show outside water, sewerage, and gas systems on one tracing. 


2.3
Indicate estimated quantity, in cubic meters (yards), of rock excavation for sewers, and water and gas lines on drawings.  Only rock that cannot be removed by shovel or trenching machine shall be shown. 


2.4
Indicate by note on drawings the amount of earthcover required over water, sewer, and gas lines.  Minimum cover under traffic areas shall be one meter (three feet).  Top of potable water and gas lines shall be at least 300 mm (one foot) below frost penetration.  Where practical, top of sewers shall be at least 300 mm (one foot) below frost penetration.  Where such depth below is not practical, provide supporting foundations to such depth and securely fasten sewer. 


2.5
Provide drawings at the same scale as required for Landscape Architectural design ("L-Series") drawings. 


2.6
Do not install more than one utility in the same trench.


2.7
Maintain a horizontal distance of at least 1.5 m (five feet) between parallel sewer and water lines.

3.
CATHODIC PROTECTION: 

Submit a cathodic protection analysis with recommendations at the First Review when ferrous piping, tanks, and conduit are to be installed in contact with the soil.  Unless a new site is involved, contact with the VA Medical Center's engineering personnel is adequate.  For a new site, contact the previous owner and owners of adjacent property.  

4.
WATER SUPPLY: 

4.1
Flow:  If meter readings are not available, average domestic daily flow shall be determined using 1140 L (300 gallons) per day per bed and laundry daily flow shall be based on 21 L/kg (2.5 gallons) per pound of laundry. Daily fire demand shall be 340 kL (90,000 gallons).  Average domestic demand in L/S (GPM) is determined by assuming 80% of the average domestic daily flow occurs in 16 hours (divide average domestic daily flow by 1200). 


4.2
Sources:  A connection to a public water company is preferred for the site.  Two connection points are required with valving so that in the event of breakage in a portion of the supply, adequate water would still be available.  If possible, supply the site from two different directions.  If a public water supply is not possible, propose an alternate solution.


4.3
On-Site Storage:  Provide storage, except for roof storage, and/or pumping system if the water source (public, well, etc.) cannot meet the either of the following requirements:



A.
Fire Protection:  On-site water distribution system shall provide 5670 L/min at 138 kPa (1500 GPM at 20 pounds per square inch) residual pressure.



B.
Domestic Uses:  On-site water distribution system shall provide 150 percent of the average domestic demand L/S (GPM) at a minimum residual pressure of 345 kPa (50 PSI).  However, if adequate pressure to serve the highest user is not possible, building booster pumps may be used in lieu of pumping the entire distribution system (See Article, DOMESTIC WATER PUMPING SYSTEM).


4.4
Exceptions:  When most of the following unfavorable conditions occur, daily fire demand shall be 680 kL (180,000 gallons) and on-site water distribution system shall provide 11340 L/min at 138 kPa (3000 GPM at 20 PSI) residual pressure for fire protection:



A.
Buildings housing patients are not completely sprinklered.



B.
Combustible construction.



C.
Moderate or serious fire exposures.



D.
Hindrance to fire department apparatus access to building site.



E.
Delayed response by inadequately staffed fire department.  

5.
WATER DISTRIBUTION SYSTEM: 

5.1
Design system to provide adequate water service for maximum domestic and fire protection requirements.  Incorporate grid systems as far as practical.  Buildings housing patients shall be looped by a water main with fire hydrants.  No water main shall be smaller than 300 mm (8 inch) diameter and no fire hydrant branch less than 150 mm (6 inch) diameter.  Flow velocity shall not exceed 3 m/s (10 feet per second). 


5.2
Place isolation valves to provide control over reasonably sized area.  In addition, designate valves in fire hydrant branches and building service lines, near their connection to feeder mains. 

6.
DOMESTIC WATER PUMPING SYSTEM:  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.  Each pump shall be on emergency power. 

7.
LAWN IRRIGATION SYSTEM: 

7.1
The VA Site Design Manual will indicate if irrigation is necessary and if so, the mm (inches) of water per week that is required. 


7.2
Provide an automatic irrigation system to operate between the hours of 10:00pm to 6:00am.


7.3
Keep the number of irrigation system connections to potable system to a minimum.  Equip such connections with reduced pressure-type backflow preventers.  Limit maximum draft from any connection to 11 L/s (180 gpm). 

8.
SANITARY AND STORM SEWERAGE SYSTEMS:

8.1
Design separate underground sanitary and storm sewerage systems, including building connections, manholes, clean-outs, drainage inlets (yard and curb), cooling tower waste lines, open drainage channels, dry wells, etc., and all appurtenances.  Storm drainage system shall serve all areas under construction or affected by construction.  


8.2
If meter readings are not available, average daily sewage flow is estimated to be 80% of water demand.


8.3
Design all components of storm sewerage system on basis of not less than 10-year storm frequency for one hour.


8.4
Comply with the requirements of off-site receptor of storm water. Retention may be required, however, roof storage of storm water is not allowed.


8.5
Do not connect storm drainage system to sanitary sewerage systems. 


8.6
To extent feasible, do not locate sewer pipes and manholes under pavement.  Provide manholes at junctions, changes in direction, changes in slope, and changes in invert elevations of sewers 200 mm (8 inch) and above [Clean-outs are required for 100 and 150 mm (4 and 6 inch) sewers].  Limit spacing between manholes to 90 m (300 feet), except 150 m (500 foot) spacing is permitted in straight runs of long out-fall sewers. 


8.7
Indicate on drawings where extra strength pipe is required to support anticipated trench and superimposed loads.  Include adequate pipe bedding and, if necessary, provide structural supports for sewer pipes, manholes, inlets, and other appurtenances. 


8.8
Limit sanitary trunk sewers to not less than 200 mm (8 inch) diameter and sanitary sewer building connections to not less than 100 mm (4 inch) diameter. Establish sanitary sewer slopes to provide minimum velocity of 0.6 mm per second (two feet per second) when pipe is flowing full; maximum slope shall be nine percent. 


8.9
Limit storm sewers serving drainage inlets to not less than 200 mm (8 inch) diameter and building connections to not less than 100 mm (4 inch) diameter.  Establish storm sewer slopes to provide minimum velocity of 0.6 mm per second (two feet per second) when pipe is flowing full.  Maximum storm sewer design velocity shall be in non-erosive range for specified pipe material. 


8.10
Discharge cooling tower drains, overflows, and blow-down piping systems to the sanitary sewerage system.  Provide air gaps to prevent cross connections between sewerage and water systems. 


8.11
Use State or local standard details for manholes, inlets, endwalls and pipe cradles.  Adjust master specifications as necessary. 

9.
SEWAGE PUMPING EQUIPMENT (OUTSIDE):

9.1
Design pumping system to discharge at maximum sewage flow rate with largest pump not operating.  Connect pumping system to emergency power. 


9.2
Wet well shall be large enough to allow an interval of at least 6 minutes between successive starts of same pump motor throughout entire range of estimated flow rates.  Include high water level alarm system in wet well, and place warning bell in boiler plant operator's office or other appropriate location.  

10.
GAS DISTRIBUTION SYSTEM:  Coordinate with gas company concerning housing and/or fencing for gas metering and regulating equipment.  Provide gas filter upstream of meter. 

11.
OIL AND GASOLINE SUPPLY SYSTEMS:  Provide to serve emergency generators, vehicles and equipment requiring fuel.  Show tank, piping (from tank to building or tank to fuel dispensers), tank and piping monitoring, pumps, and dispensers on "W-Series" drawings.  Tanks, piping, pumps, and monitoring are described in Master Specification 15606.  Interior requirements for emergency generators are shown on electrical drawings and described in Master Specification 16208.  

12.
SUBMISSIONS:  Submit calculations required under the Contract to include the following systems:


Cathodic Protection
Storm Drainage


Water
Gas


Irrigation
Pumps


Sanitary Sewerage
Oil and Gasoline Supply


13.
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.


ELECTRICAL STANDARDS



Electrical Design Manual:  CS 800-3 - Essential Electrical Systems (Pumps) 8/4/87


DESIGN AND CONSTRUCTION PROCEDURES

Chapter 5
Drawings

Piping, Ducts, and Electrical Conduits


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

14.
SANITARY STANDARD DETAILS INDEX:  Use local details.

15.
APPLICABLE SANITARY MASTER SPECIFICATIONS INDEX:  Use latest edition.


SECTION

TITLE
 

02441

Lawn Irrigation System


02680

Gas Distribution System


02713

Water System


02720

Storm and Sanitary Sewerage System


13412
 
Elevated Water Tank


15050
 
Basic Methods and Requirements
 


15139
 
Pumps (Plumbing)


15200
 
Noise and Vibration Control
 


15250
 
Insulation
 


15606
 
Liquid Fuel Storage Systems


‑‑‑‑‑‑End‑‑‑‑‑‑
