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�ELECTRICAL DESIGN CRITERIA

FOR NATIONAL CEMETERY PROJECTS

DEPARTMENT OF VETERANS AFFAIRS





1.	CRITERIA UNIQUE TO VA:  



	1.1	Refer to ARCHITECTURAL DESIGN CRITERIA - DRAWINGS (ATTACHMENT) for general requirements and classification of drawings ("E�Series"):



		A.	Consolidate notes as much as possible and place them on the right�hand side of the sheet.



		B.	Show scale, compass point, orientation, key plan, title, column grids and numbers, room numbers and titles corresponding to the architectural drawings.



		C.	For areas such as electrical rooms/closets and mechanical equipment rooms, use larger scale part plans for improved clarity.



		D.	Show the number of wires in each branch circuit conduit on the plans.  Include the number of wires in all interconnecting conduits for all wiring devices, fixtures and equipment.   Use tick marks as per the electrical symbols shown in Standard Details.



		E.	Sequence of Electrical Drawings:



			1.	Symbols and abbreviations.

			2.	Electrical site plan/s.

			3.	Lighting drawings.

			4.	Power drawings.

			5.	Signal or other drawings (if applicable).

			6.	One�line diagrams and risers.

			7.	Details.

			8.	Schedules.  



		F.	Provide separate floor plans for lighting, power, and signal systems.  The systems may be combined on projects with a minimum number of devices.



		G.	Show room titles and numbers on each plan.  If this information is not shown it could result in rejection of the submission.



	1.2	Proprietary Indication:  Do not use trade names or other indications tending to identify a product of an individual manufacturer on any project, unless specifically approved, and except as follows:



		A.	Where necessary to identify existing equipment.



		B.	Where an existing system is to be extended and competitive manufacturers cannot meet performance or dimensional requirements.



		C.	Where required by a public utility or municipal system as a condition of its services.  Specifications should state this condition.



2.	GENERAL:   



	2.1	This Criteria is presented as general guidance.  It is for the guidance of electrical engineers and others in the design and renovation of NCA facilities for the Department of Veterans Affairs (VA).  In order to provide the latitude needed for design, new concepts, etc., deviations may be made from the technical requirements provided professional judgment is made that a safe, adequate, quality design will result, and approval is obtained from VA.  Deviations from those requirements included in Public laws, Federal Regulations, Executive Orders, and similar regulations are not permitted.



	2.2	Responsibility:  The designer is responsible for the project design in accordance with his contract, the guidance criteria provided by VA, and good engineering practices.  The designer shall provide all professional services for planning and designing the electrical work necessary for the project including interface with the utility company and preparation of the necessary bidding documents.



	2.3	Coordination:  Coordinate the electrical design work with the architectural, structural, site, and mechanical design.



	2.4	Design the electrical systems following this criteria, and the current edition of VA Construction Standards, VA Handbooks and Program Guides, and VA Master Specifications.  Design shall also meet the provisions of the current editions of the National Fire Codes as published by the National Fire Protection Association (NFPA), unless VA criteria indicates otherwise.

	2.5	Applicable VA criteria affecting electrical design and construction are as follows:



		*	Consultants Notice:  Many of the documents are large and contain interdisciplinary information and might be retained by the lead Architect.  Contact your Architect for copies of the electrical portions.



		A.	Program Guide PG�18�1, Master Construction Specifications.  VA Master Electrical Specifications (16000 series) are mandatory for use on all electrical projects where a VA specification exists. See Article 15.



		B.	Program Guide PG-18-4, Standard Details are for reference purposes only.  Volume 4 contains these electrical details, schedules and symbols.  See Article 14.     



		C.	Program Guide 7610, Equipment Guide List provides equipment required on a room by room basis. Certain equipment is furnished or installed by the VA. References such as VV, VC, and CC, which are defined in the handbook shall be noted and appropriately followed in the design.  References are also made to locations of additional information.  



		D.	Program Guide PG�18�6, Equipment Reference Manual provides detail description of equipment using standard VA equipment numbers. Descriptions give the voltage, amperes, power, etc.



		E.	Program Guide PG�18�15, Volume D, A/E Submission Instructions for National Cemetery Projects..



	2.6	Applicable Codes and Standards:



		A.	Unless otherwise indicated by VA criteria, use the latest edition of all codes, regulations and standards, including amendments, of the following organizations:



			1.	National Fire Protection Association (NFPA).  Particular attention to NFPA 20, 70, 72, 78, 101 and 110.



			2.	Underwriters' Laboratories, Inc. (UL).



			3.	Institute of Electrical and Electronic Engineers (IEEE).



			4.	National Electrical Manufacturers Association (NEMA).



			5.	American National Standards Institute (ANSI).



			6.	American Society for Testing Materials (ASTM).



			7.	Illuminating Engineering Society of North America (IES).



			8.	National Fire Codes



			9.	Uniform Building Code



			10.	OSHA Standards



		B.	Bring provisions of local building codes which are significantly different from the codes and standards listed in 'A' above to the attention of the Project Manager.  Provide specific recommendations concerning these local codes.



		C.	Follow the rules and regulations of the local electric company, where applicable.  Investigate potential rebates, etc., offered by the local electric company for the use of energy saving devices.  (See "Instruction to Architect�Engineer Concerning Development of Utilities and other Site Facility Resources......." in the A/E package).  



	2.7	Provide all the necessary electrical facilities for the project. The work will include, but is not limited to, new power source connections, primary or secondary power distribution, emergency electrical systems, lighting systems, receptacles and power connections for all equipment, fire alarm, telephone and other required signal systems.  



	2.8	Use the Equipment Guide List (Program Guide 7610) and A/E Submission Instructions (Program Guide PG�18�15, Volume D).



	2.9	Visit the site to ascertain and verify all existing conditions which will affect the design.  Verify the use and accuracy of "as�built" drawings at the time of the site visit.



	2.10	Investigate the lightning protection system requirements for the new building.  Evaluate the need for lightning protection.



		a.	For lightning protection, follow the Lightning Protection Code, NFPA No. 78, and the National Electric Code, NFPA No. 70, published by the National Fire Protection Association.



		b.	Evaluate the risk of loss due to lightning and local practices to determine the need for lightning protection.



	2.11	Investigate the existing electrical distribution system and determine the adequacy of the system concerning the addition of the new loads.  Inform the electric utility company of the new service requirements or additional loads being added for this project.  Copies of all correspondence and minutes of all meetings with the utility company's representatives shall be forwarded to the Project Manager, VA Headquarters. VA Headquarters will accomplish any negotiations for new or changes to the existing utility services.



	2.12	Design Requirements:



		A.	Provide the following for underground utility services to the Administration/Maintenance Complex and Remote Buildings:

			1.	Power:  2" - 4" PVC conduits (1 active, 1 spare).

			2.	Telephone:  1" - 2" PVC (Direct burial cabling should be considered).

			3.	Data:  1" - 2" PVC (Direct burial cabling should be considered).

			4.	Other:  1" -2" PVC spare.

			5.	Nylon pull string in each spare.



		B.	Use 3 phase motors for motors 1/2 HP and above.  Specify 200 volt motors for 208 volt systems, 460 volt motors for 480 volt systems.



		C.	Show on the plans schedules for switchboards and panelboards using VA standard formats.  Indicate, on the schedules, the connected and demand loads for each circuit, with the total per phase.  Also show front elevation views of switchboards.   



		D.	Locate all equipment to facilitate removal in the event of equipment failure.  This also includes large equipment such as transformers.



		E.	Provide an equipment grounding conductor with each circuit, except those circuits supplying ceiling mounted lighting fixtures.



		F.	Show in detail, special equipment spaces, such as electrical equipment rooms/closets and mechanical rooms on 1:50 (1/4�inch) scale floor plans. 



		G.	Show on the plans, diagrams of the following systems:

			1.	Primary service and system distribution (one line diagram)



			2.	Secondary system distribution (riser diagram).



			3.	Emergency system distribution (riser diagram), if required.



			4.	Ground sensing system for secondary breakers (480 volt systems only).



			5.	Fire Alarm System (riser diagram).



			6.	Telephone, MATV, computer, and other signal systems (riser diagrams).



		H.	Indicate the following information on the power riser diagrams or in applicable schedules:



			1.	Size and voltage characteristics of transformer.       

			2.	Size of feeders (cable and raceway sizes).



			3.	Size of motors and other loads.



			4.	Interrupting rating of circuit breakers.



			5.	Long time, short time, instantaneous and ground trip values (ranges) of circuit breakers with adjustable trip units.



			6.	Ground sensing system for secondary breakers (if applicable)



		I.	Show the architectural smoke partitions on the signal plans.  Identify each fire alarm zone.  



		J.	Design Calculations:  Prepare load, demand, voltage drop, lighting, short circuit, and motor starting calculations for each project to substantiate the design.



		K.	Specifications:



			1.	VA Master Construction Specifications have been developed for most electrical work.  Where applicable, edit and use them in preparing the project specifications.



			2.	Develop specifications for any system or equipment required for which a VA Master Construction specification is not available. The system or equipment specified must be available from at least three manufacturers.



3.	PROTECTIVE DEVICE STUDY:  Prepare and submit to the VA, short circuit calculations to justify selection of equipment for the project. 



4.	RACEWAYS:



	4.1	General: All wiring shall be contained in raceways.



	4.2	Concealed and Exposed:



		a.	Locate electrical conduits in compliance with the National Fire Codes, Uniform Building Code, and OSHA Standards.  Bring provisions of local building codes which are significantly different from the VA listed governing codes by the architect engineer.



		b.	Electrical conduits may be exposed in the following buildings and spaces, unless finished ceilings are present:

			1.  Sheds

			2.  Storage Buildings

			3.  Mechanical equipment rooms

			4.  Service rooms

			5.  Engineering shop buildings

			6.  Garages



		c.	Electrical conduits may be exposed in electrical rooms and wire closets (electric, telephone, and signal).



		d.	Electrical conduits may be placed in concrete floors and walls.



		e.	Locate vertical runs in pipe spaces, pipe chases, or in furred-in space, preferably adjacent to permanent structures.



		f.	Do not locate electrical conduits where they will be subjected to damage or rupture.  Where unavoidable conditions require that they will be so located, provide suitable protection.



	4.3	Underground Ducts and Conduits:  Generally, encase underground ducts and conduits in concrete.  Under buildings and roads, direct burial conduit may be used for feeder and branch circuits where not exposed to risks of damage or difficult replacement.



5.	WIRING AND EQUIPMENT:



	5.l	Cable and Wiring:

		A.	Power and Lighting:  Use No. 12 minimum size for �600 V (volts) or less.  Sizes No. 10 and 12 shall be solid conduit, sizes No. 8 and larger shall be stranded.

		B.	Signal:  Refer to Article 10 and 11 for telephone and ADP cabling.



	5.2	Insulation:  Coordinate with VA Master Construction Specifications.



	5.3	Equipment Grounding Conductors:  Coordinate with VA Master Construction Specifications and show on the plans.



	5.4	Motor Disconnect Switches:  Provide all motors with a local disconnect switch (unfused unless special conditions require otherwise) located at the motor or a maximum of 1500 mm (5 feet) away.  Clearly indicate this requirement on the contract drawings. 



6.	RECEPTACLE AND POWER REQUIREMENTS: 



	6.1	General:  This article establishes specific requirements for the selection of electrical receptacles and power circuits by the designer on the basis of location and service.  The term "receptacle" refers to power receptacles except where signal types are specifically indicated.  Provide polarized receptacles which accept attachment plugs having separate grounding prongs.  Provide safety receptacles, isolated ground receptacles, weatherproof receptacles, ground fault interrupter receptacles or other special purpose receptacles as required in this document.  All receptacles shall be duplex (NEMA #5�20) unless otherwise noted or not commercially available in a particular size.  All installations shall be in accordance with the National Electrical Code requirements.



	6.2	Applications:  The following provides the specific receptacle and power requirements for each area or type of service:



		A.	EXTERIOR ELECTRICAL RECEPTACLES:  Provide exterior weatherproof GFI receptacles at appropriate locations such as follows:



			1.	Major entrances to buildings.



			2.	Courtyards and enclosed (or partially enclosed) garden areas.



			3.	Loading docks and maintenance yards.



			4.	Major mechanical equipment enclosures.



			5.	Major service equipment enclosures.



			6.	Remote areas such as those found at cemeteries where power will be required for portable sound, lighting and heating equipment incidental to interment services. The length measured by a �15 m (50 foot) extension cord shall be used to determine the number of receptacles required.



			7.	Flag/Assembly Area



		B.	AC POWER IN CEMETERY � COMMITTAL SHELTERS:  Provide AC power by two units each consisting of a ground fault interrupter with a heavy�duty, general use, receptacle wired to it and housed in common cast metal, weatherproof box with gasketed cover.  Cover shall include permanently attached caps.  Each unit shall be wired to a separate 20A, 1P circuit breaker from the nearest source.  Install both units at the same centralized location in the committal shelter.  Utilize 5 #12's in 19 mm (3/4 inch) coated rigid steel conduit or IMC buried a minimum of 600 mm (24 inches) in general and �750 mm (30 inches) under roads or paved areas.  Identify conduit location with plastic marker tape.  For distances beyond 30 m (100 feet), consider a 480 volt feeder with a step-down transformer and branch circuit protection.



		C.	CORRIDORS:  Provide receptacles for cleaning machines.  The receptacles shall be no more than �23 m (75 feet) apart.  These receptacles shall be on a dedicated circuit serving only corridor receptacles.



		D.	OFFICES AND ADMINISTRATIVE AREAS:  Provide receptacles with spacing not to exceed 3000 mm (10 feet) as measured around the floor line, excluding doorways.  All linear wall space 1500 mm (5 feet) and longer shall have at least one receptacle.  Provide a 120�volt quadraplex receptacle.  Connect 1 duplex on a dedicated circuit for computer equipment (maximum 3 per circuit) for each workstation.  Receptacles for large administrative rooms may be installed in underfloor raceways.



		E.	ELECTRICAL CLOSETS:  Provide a receptacle with its centerline located 1000 mm (40 inches) above the finished floor adjacent to the room door.



		F.	TELEPHONE/SIGNAL CLOSETS:  Provide 19 mm (3/4") thick fire retardant plywood on rear wall for mounting data and telephone equipment.  Provide a 120 V (volt) quadraplex receptacle for data equipment and one duplex receptacle with its centerline located 450 mm (18 ") above finished floor below plywood backboard, for telephone equipment.



		G.	GROUND FAULT INTERRUPTER RECEPTACLES:  Provide GFI receptacles (or those protected thereby) at all lavatory�mirror locations in toilets.  Also provide GFI receptacles for all exterior locations.



	6.3	Sound Retarding Provisions for Resisting Sound Transmission:  Use sealing compound to fill the annular spaces between all receptacle boxes and the partition finish material through which the boxes protrude in stud�framed partitions.  Do not locate receptacles on opposite sides of the stud�framed partitions in the same stud�space.



7.	ELECTRICAL SUB�METERING:



	7.1	The Department of Energy Guidelines for Building Plans; Title 10, Code of Federal Regulations, Part 436 entitled "Federal Energy Management and Planning Programs", paragraph 436.51(a)(1), requires the metering of energy in new Federal Buildings.   



	7.2	Scope and Purpose:  Provide individual electrical sub�metering equipment to record consumption of electrical energy in each building for economic analyses and checking energy conversion measures. 



		A.	Install sub�metering equipment with the building's service entrance equipment.



		B.	Provide indicating type kilowatt�hour meter at the low voltage switchboard to measure electrical energy  consumption.



8.	LIGHTING:



	8.1	Intent:  This article covers the lighting requirements for VA cemetery facilities.  Where lighting situations are  encountered which are not covered by this article,  exercise good engineering judgment. 



	8.2	Standards:



		A.	IES Lighting Handbook



		B.	NFPA 101, Life Safety Code



		C.	NFPA 70, National Electrical Code 

	8.3	Lighting Calculations:



		A.	Perform all lighting calculations based on the IES   applications. (See IES Lighting Handbook).  All calculations shall use one or more of the techniques described.



		B.	Include the following information in all submitted calculations:



			1.	Room Name

			2.	Room Number

			3.	Fixture type chosen for the room

			4.	Number and type of lamps to be used in the room	

			5.	Required illumination level (VA or IES)

			6.	Calculated illumination level



	8.4	Details and Specifications:



		A.	Provide a schedule for all lighting fixtures.  As a minimum the schedule shall include the following:  Fixture type, description, voltage, mounting, number, and size of lamps and notes.  Other information for the lighting fixtures (such as metal thickness, construction , finishes, etc.) shall be included in the specifications.  As an option, lighting fixture details may be included on the drawings.  All fixture details are subject to the approval of the NCA team reviewers.



		B.	Use VA Master Specifications.  Edit each section for the particular application.  Do not use manufacturer's names or model numbers in any specification.



			1.	Section 16510, Building Lighting, Interior.



			2.	Section 16530, Site Lighting.



	8.5	Design Approach:



		A.	The designer is expected to be knowledgeable of all current lighting design requirements included in the IES, NFPA and the NEC.  Note any requirements which deviate from the VA's standards and/or design guides and bring them to the VA's attention.  When such deviations occur, provide recommendations which are applicable to that specific project.



		B.	The designer is encouraged to inform the VA and request approval for the implementation of any different, new or improved lighting products and/or systems which may be beneficial to the VA in providing more suitable lighting, more energy efficient lighting or other cost savings.



		C.	The designer shall provide an analysis and a recommendation concerning the possible use of Specular Reflector Light Fixtures (SRLF) at the S2 (schematic) submission.



			1.	The analysis shall compare the installation of standard fluorescent fixtures (without specular reflectors) with those which include specular reflectors.  Determine the cost effectiveness of the specular reflector light fixtures by initial cost and energy consumption comparisons and any other applicable method(s).



			2.	The fixture and reflector must be a standard product with published photometric characteristics from at least three manufacturers.



			3.	The areas of consideration shall be corridors, offices and any other areas where non�uniform lighting would be acceptable.  Provide typical calculations if adequate to make the comparisons.



	8.6	Light Sources:



		A.	Avoid the use of incandescent light sources for general illumination except in pipe basements, small closets, lobbies, and special requirement areas.  Compact fluorescent lamps may be used in lieu of incandescent where appropriate.



		B.	Use fluorescent lamps as the principal interior lighting source.



		C.	Utilize high intensity discharge (HID) sources for large interior utility spaces having relatively high ceilings or where maintenance is difficult (i.e. mechanical equipment rooms.)  High pressure sodium is preferable where color is not an important factor.



		D.	Utilize F32T8 (32 watts only) rapid start, fluorescent lamps with a color temperature of 3500 degrees K, a color rendering index (CIE) not less than 69 and an initial lumen output of 3050 minimum. 



	8.7	Ballasts:



		A.	Specify electronic high�frequency type ballasts for all fluorescent lighting that utilizes type F32T8 lamps.



		B.	All other fluorescent lamp types shall utilize the standard energy saving electromagnetic core�and�coil type.



	8.8	Fixtures:



		A.	Specify fixtures having high efficiency (output/bare lamp lumens) where practicable within the visual constraints dictated by the application.



		B.	Specify fixture types which utilize controlling elements (lenses, louvers, reflectors, etc.) designed to provide the best utilization of emitted light at the task location. Use parabolic louver equipped fixtures in office areas, and similar spaces where CRT equipment is generally used.



		C.	In addition to two�lamp and four�lamp fluorescent fixtures, utilize three�lamp fixtures as required to tailor the lighting design closer to the required illumination levels.  



		D.	Exit Fixtures:



			1.	Provide exit light fixtures in accordance with        NFPA 101, Life Safety Code, and the following:



				a.	Fixture types will consist of top-mounted, end-mounted, surface-mounted, or recessed as applicable for the project.



				b.	Fixtures shall be illuminated by the use of fluorescent lamps or LEDs.



			2.	Wire exit lights to a separate life safety circuit(s) using a design load of 14 watts maximum, per fixture.



			3.	Indicate double faced fixtures and/or directional arrows on the drawings where required.



	8.9	Lighting Layouts:



		A.	Use VA lighting level requirements as design values and not as minimums.  The designer should attempt to select the number of lamps and the fixture type given the specific finishes being specified in each area to ensure lighting designs will produce the intended lighting levels.



		B.	The following rule applies to offices and similar spaces with non�fixed task locations where a 64.584 LX (60 foot-candle) or greater lighting level is required.  Position ends of fluorescent fixtures (or rows) within 750 mm (2�1/2 feet) of abutting walls, selecting fixture and lamp quantities to provide the required lighting level. (See Figures 6�1 thru 6�4)



		C.	Omit lighting fixtures from established general lighting layouts which are non�task areas and which contribute little to the illumination of task areas.  This may include aisle space or other traffic locations such as in front of doorways.  Generally, for rooms over 9.2 m2 (100 square feet) in area, if a door swing arc intercepts a lighting fixture on the floor plans, the fixture should be omitted. (See Figures 6�2 thru 6�3)



		D.	In shops and similar areas having work tables and benches, run continuous rows of three�lamp fluorescent fixtures centered over the front edge of wall�mounted benches and crosswise to double�sided benches.  This procedure should take precedence over the ceiling system orientation.  Omit or reduce the quantity of fixtures over open floor areas. (See Figure 6�5)



		E.	Provide recessed fluorescent fixtures at wall along mirror in all toilets.  A version using two 30 watt or two 32 watt lamps is appropriate.  The fixture length need not be confined to the width of the mirror and should be sized to double as general illumination in the case of small toilets.  If a shower is included, a ceiling light should be installed also.



		F.	In storage, shelf, or bin areas, mount fixtures in rows lengthwise over aisles between rows of shelves to make the most efficient use of the lighting.  In areas over 37 m2 (400 sq. ft.) where stack or shelving row locations are not known or reasonably permanent, consider running continuous fixture rows at 45 degrees to the general room dimensions coordinating the layout with the ceiling system design.



		G.	Special lighting treatment of decorative areas such as lobbies, waiting rooms, patios, etc., for architectural purposes shall be conservative and limited to efficiently controlled light sources which are intended for use only on special occasions or to double as general illumination.  Decorative lighting of exterior areas is not permitted except where it is incidental to a functional lighting system.  The use of compact fluorescent or HID lamps should be considered.



		H.	Corridor lighting energy levels generally shall not exceed one (1) watt per square foot.  This would allow consideration for special areas such as public corridors, lobbies or entrances to the building.



		I.	Lighting for main gates, flagpoles, and committal shelters shall meet the needs of the specific project.



	8.10	Control:



		A.	Where fixtures are used which have three, four, or more lamps, switch the fixture lamps symmetrically for two (or three) lighting levels.



		B.	If large window areas are present, switch fixture (or fixture rows) nearest to the window separately.



		C.	Provide three or four�way switching of all room lights where two or three�room entrances are not immediately adjacent to each other.



		D.	Provide occupant sensor (ultrasonic/infrared) controls for room lights in public toilets and similar spaces.  Include a conventional wall switch at doors to provide override "OFF" and active "OFF�ON" functioning.



		E.	Control exterior lighting by photoelectric controls and overriding astronomical time switches.  Some security lighting must be retained.



		F.	In relatively large, infrequently used rooms or areas such as crawl spaces, attics, etc., where lights can be left on unnoticed, provide a pilot light outside the area which indicates when the lights are on.



	8.11	Wet and Damp Locations:  Provide "Enclosed and Gasketed" lighting fixtures in showers and similar areas of high humidity to insure proper fixture operation and longevity.



	8.12	Exterior Light Sources:



		A.	Utilize high pressure sodium vapor light sources for exterior lighting.



		B.	Where a specific detail is to be highlighted (i.e. a Flag), use a halogen source.



	8.13	Exterior Fixtures:



		A.	Where there are existing exterior fixtures, match them if possible.



		B.	On new work where there are no existing fixtures, provide a schedule for all lighting fixtures used for the project.



	8.14	Exterior Fixture Control:



		A.	Use photoelectric sensors or astronomical time clocks as appropriate for each application.



9.	FIRE ALARM SYSTEMS:



	9.1	General Requirements:



		A.	Investigate and provide a fire alarm system to meet the requirements of NFPA.



		B.	Fire alarm system may be a manual non�coded, audible/visual type system with a tie�in to the local municipal fire alarm system.



10.	TELEPHONE SYSTEMS:



	10.1	Requirements:



		A.	Investigate and provide facilities (underground conduits) as required for the installation of the telephone service.  See Article 2.



		B.	Provide a minimum 19 mm (3/4") conduit and outlet box with a triple phone jack (one RJ 11 and two RJ 45) at each workstation in each building where required.  Install junction box above ceiling for drops to printers. Provide conduit and outlet box with one phone jack (RJ 11) in the main telephone closet.



		C.	Provide incoming telephone cabling as required to accommodate one line per workstation, fax lines, and spares from local telephone company point of connection to the main telephone closet of the Administration/Maintenance Complex.  Refer to Article 2.12 for incoming conduit requirements. 



			1.	Provide one Category 3 telephone cable - 19 gauge/standard color code cable between the Administration/Maintenance Complex (main telephone closet) and Remote Buildings to accommodate one line per workstation plus spares.



			2,	Provide one Category 3 telephone cable - 19 gauge/standard color code/ 2 pair, labeled "T" between telephone closet and each workstation.





11.	AUTOMATIC DATA PROCESSING (ADP) SYSTEMS:



	11.1	Requirements:



		A.	Investigate and provide facilities (underground conduits as required for the installation of the ADP service.  See Article 2.



		B.	Install data service cabling in the same conduit with telephone wiring to each workstation within the building.  The incoming data lines and lines between buildings shall be installed in separate conduits.



		C.	Provide incoming data cabling as required to accommodate two lines per workstation (one 56K digital circuit) from the local company point of connection to the main telephone closet of the Administration/ Maintenance Complex.  Refer to Article 2.12 for incoming conduit requirements. 



			1.	Provide the following cables between the Administration/Maintenance Complex (main telephone closet) and Remote Buildings (two lines per workstation):



				a.	Distances less than 100 m (300 linear feet):  10 Baset, UTP level 5, 24 AWG plenum 4 pair cable.



				b.	Distances less than 2 km (1.24 miles) multimode fiber cable, 2 strand, 62.5 x 1.25 microns.



			2.	Provide one Category 5 cable - 10 Baset, UTP Level 5, 24 AWG plenum 4 pair cable, labeled "P1, P2, P3..." between computer printer and each workstation (maximum 7 workstation connections to a printer).  Provide 19 mm (3/4") conduit, with outlet box as appropriate for the number of workstations connected to each printer, between each workstation and printer.



12.	SECURITY SYSTEMS:



	12.1	Requirements;



		A.	Provide a motion detection system for the following: 



			1.	Entrances to all buildings



			2.	Information Center Lobby



			3.	Maintenance Yards (Personnel entrances)



			4.	Administrative Offices



		B.	Provide a single control panel with annunciator from each motion detector.



		C.	Install all wiring in conduits (minimum 19 mm (3/4")).  Provide conduit and wiring from control panel to the main telephone closet and make provisions for tie-in to a local alarm monitoring company.



13.	ALTERATIONS TO EXISTING BUILDINGS:



	13.1	Application:



		A.	This article applies to the design of projects involving the construction of alterations to existing buildings, and secondary distribution upgrading.



	13.2	Calculations:



	 	A.	Submit calculations indicating complete load analysis of the areas involved in the alterations and the pertinent impact on existing building transformer and feeders.



		B.	Calculations shall indicate a breakdown of lighting and power, connected loads, demands and other factors used by the designer to determine equipment ratings.



	13.3	Drawings:  For alteration projects, separate demolition drawings might be helpful for areas involved.  Specific detailing of interfaces between alterations and existing to remain shall be clearly indicated on the drawings.   



	13.4	Modification verses Replacement:



		A.	Where equipment must be modified in order to be physically utilized in a project, evaluate the following questions:



			1.	Can the Government look to one manufacturer for final responsibility of the modified equipment?



			2.	Is there a legitimate cost savings by modifying the existing equipment rather than installing new? If both answers are yes, then modification should be considered. 



	13.5	Age and Physical Condition: 



		A.	Review the length of time in service of the wiring, devices, and equipment prior to considering reuse.



		B.	The equipment should be capable of remaining in use for a minimum of 15 years of additional life.



		C.	Where equipment has been in operation for a number years, the designer shall physically inspect the terminals, insulation, switching contacts, control wiring, etc.



		D.	Replace any equipment found to be outdated, obsolete or not having 15 years of additional life,.



	13.6	Parts Availability: 



		A.	After the designer's site surveys, determine the availability of spare parts for existing equipment.



		B.	Where the project involves extending an existing system and the existing equipment spare parts are not available, the designer should inform the Project Manager in writing.  Specific directions will be given at that time.



	13.7	Conduit and Boxes:



		A.	Remove conduit and boxes in existing walls to be demolished.



		B.	Abandon conduit and boxes in existing walls to remain in place (if not reused) and provide the box with a blank cover.



		C.	Remove conduit in existing or new ceilings that is not intended for reuse back to the panel from which it originates.



		D.	Saw cut off conduits that had been run in the existing concrete slab as it enters the slab and seal it to prevent moisture access.  



	13.8	Conductors:



		A.	Replace conductors with deteriorated or damaged insulation.  The designer may wish to have the conductors meggered to assure insulation integrity.



		B.	Remove conductors that are not deemed reusable back to the nearest junction box.  Where the entire circuit is to removed, remove the conductors back to the panelboard from which they emanate.



		C.	Disconnection and removal of telephone cabling may not be the responsibility of the contractor.  Verify with the Project Manager.



		D.	Disconnection and removal of communication, fire alarm wiring, etc., shall be the responsibility of the contractor.



		E.	Contractor shall not attempt to fish new conductors  through an existing conduit with existing conductors. Replace all conductors.



	13.9	Wiring Devices: 



		A.	Remove devices that are not reusable.  Boxes shall be blanked.



		B.	Reuse existing receptacles and switches which are located in walls to remain and are effective in the desired layout if determined to be physically acceptable.



	13.10	Lighting Fixtures:



		A.	Remove lighting fixtures that cannot be reused, including associated wiring to ceiling mounted junction boxes.



		B.	Where fixtures are determined to be reusable in new or existing ceilings, they shall be taken down, cleaned and relamped prior to reinstallation.  An economic analysis of labor costs shall be reviewed in determining if the fixture should be reused or replaced.



		C.	Inform contractor of his responsibility in the storage and reassembly of reused fixtures as far as damage.



	13.11	Panelboards:



		A.	Consider panelboards for reuse if physical condition, ratings and circuit capacity requirements are met.



		B.	Install panelboards in new or existing electrical closets.  Corridor mounted panelboards shall not be employed unless given specific instructions.  Refer to other articles of this Criteria for closet requirements.



		C.	In major secondary distribution renovation projects, existing panelboard back boxes may be used as pull boxes for branch circuit transfer.  Tag all branch circuit conductors to identify which circuit number they are being transferred to in the new panel.  Provide a requirement, in the contract documents, for the contractor to develop and type an accurate circuit directory.



		D.	Provide in the contract documents for the contractor to balance the loads during the branch circuit transfer.



	13.12	Government Retained Equipment:  The designer should determine which of the following items the government should retain, after consultation with the local staff:



			1.	Special receptacles

			2.	Transformers

			3.	Disconnects of 100 amperes and larger

			4.	Panelboards and circuit breakers

			5.	Fire Alarm devices

			6.	Special lighting fixtures



	13.13	Concealed or Exposed:



		A.	All work should be installed concealed.  In areas where it is determined that it is physically impractical to install conduit concealed, or where economic considerations prevail, consult with VA to determine acceptable alternatives.



		B.	Install all conductors in conduit or in surface metal raceway.



		C.	Where permission is granted, flexible metal conduit may be used to fish down to outlets in existing walls as long as lengths do not exceed 3 m (10 feet).  Locate a junction box directly above ceiling for the conduit drop to the new outlet. 



		D.	Do not install surface metal raceways on the floor.  Service to equipment in open areas from under the slab or through tele/power poles wired from the ceiling.



	13.14	Continuity of Service:



		A.	Maintain services passing thru areas of remodeling throughout construction.



		B.	Circuits that are modified, as part of the remodeling project, which serve areas adjacent to the construction area shall be recircuited as part of this project.



	13.15	Compatibility:  Equipment installed shall be compatible to existing components and systems to which they interface.



14.	ELECTRICAL STANDARD DETAILS:  Obtain a copy of the Standard Details, Electrical Engineering, and use the applicable details for the project after doing the necessary editing work.





15.	APPLICABLE ELECTRICAL MASTER SPECIFICATIONS INDEX:  Use the latest edition of VA Master Specifications.



	SPEC No.	DATE	TITLE



	16050	OCT 95/M	Basic Methods & Rqmts (Electrical)



	16051	OCT 95/M	Electrical Sys Prot Device Study



	16111	MAY 96/M	Conduit Systems



	16112	MAY 96/M	Busway 



	16113	MAY 96/M	Underfloor Ducts



	16127	MAY 96/M	Cables, Low Volt (600 Volts & Below)



	16140	DEC 85	Wiring Devices



	16150	OCT 95/M	Motors



	16155	OCT 95/M	Motor Starters



	16160	OCT 95/M	Panelboards



	16170	OCT 95/M	Disconnects (Motors and Circuit)



	16251	MAY 96/M	Automatic Transfer Switches



	16321	DEC 85	Transformers, Padmounted



	16402	OCT 89	Underground Electrical Construction



	16430	DEC 85	Metering



	16450	APR 87	Grounding



	16460	APR 91	Transformers (General Purpose)



	16461	DEC 85	Transformers (Specialty)



	16462	APR 87	Distribution Switchboards



	16464	APR 87	Switchgear, Low Volt (600 Volt & Below)



	16481	APR 91	Motor Control Panelboards



	16510	AUG 96/M	Building Lighting, Interior



	16520	APR 91	Site Lighting  16520	



	16670	MAY 96/M	Lightning Protection Systems



	16721	AUG 96/M	Fire Alarm � Local Bldg Systems



	16727	APR 91	Motion Intrusion Detector (MID)	



	16760	AUG 95/M	Intercommunication Systems



	16770	AUG 95/M	Public Address System



	16781	AUG 95/M	Master Antenna TV Equipment & Systems



	16782	AUG 95/M	Master Antenna TV Equipment & Systems 



































	----------END---------
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�HVAC DESIGN CRITERIA 

FOR NATIONAL CEMETERY PROJECTS

DEPARTMENT OF VETERANS AFFAIRS





1.	CRITERIA UNIQUE TO VA:



	1.1	GENERAL:  In this article requirements unique to the VA are described.



	1.2	Refer to ARCHITECTURAL DESIGN CRITERIA - DRAWINGS (ATTACHMENT) for general requirements and classification of drawings ("H-Series").



	1.3	CLIMATIC CONDITIONS:  Base the outdoor climatic conditions for the facility on the data listed in the latest ASHRAE Guide for the weather stations which closely represent the climatic conditions of the locations of the National Cemeteries. For the purpose of calculating the cooling and heating loads, use the following mean coincident temperatures values:



		A.	SUMMER:  2 1/2 percent design dry bulb 2 1/2 percent design wet bulb  



		B.	WINTER:  97 1/2 percent design dry bulb   



	1.4	DUCTWORK:  In the final design drawings (Construction Documents Phase), show all ductwork in double line regardless of sizes and/or complexity of layouts.



	1.5	INTERDISCIPLINE COORDINATION:  Coordinate HVAC design with all other disciplines, such as Architectural, Structural, Electrical, Plumbing and Site Planning.  The following HVAC related work is generally shown by other disciplines:



		A.	Architectural drawings and specifications provide all louvers and attached screens in exterior walls, all flashing for ducts and piping penetrating roofs and exterior walls, finish and identification painting, walls and ceilings, access panels, chases, furred spaces, door grilles, mechanical equipment rooms, and penthouses.



		B.	Structural drawings and specifications provide all concrete and structural steel work, including catwalks, concrete housekeeping pads, lintel supports around openings, and platforms for access to HVAC equipment and supports for mechanical equipment.



		C.	Electrical drawings and specifications provide motor starters and disconnectors, not furnished as part of HVAC equipment, smoke detectors (duct and/or space mounted), all power wiring to HVAC smoke dampers, motors, heating cable, and controls for winterizing piping.



		D.	Plumbing drawings and specifications provide all floor drain outlets.



2.	BASIC DESIGN PARAMETERS:



	2.1	INDOOR DESIGN CONDITIONS:  (Degrees C (F) dry bulb and percent relative humidity)



TABLE 2.1



ROOM or AREA	SUMMER	WINTER

		Db.	%RH	Db.



Multipurpose Room	25 (78)	55	22(72)

���������������������������������������

Offices, Operational Center	25 (78)	55	22 (72)

���������������������������������������

Lunch Room		25 (78)	55	22 (72)

���������������������������������������

Reception 		25 (78)	55	22 (72)

���������������������������������������

Maintenance Shops 	(No Mech. Cooling)	20 (68)

���������������������������������������

Equipment Storage Area 	(No Mech. Cooling)

���������������������������������������

Toilets, Locker Room	25 (78)	55	22 (72)

���������������������������������������

H.A.C.		25 (78)	55	22 (72)

���������������������������������������

Electrical Closets 	(See Note Below)

���������������������������������������

Telephone Closets 	(See Notes Below)

���������������������������������������

Flammable Storage

���������������������������������������

Pesticide Storage

		NOTES ON INDOOR DESIGN CONDITIONS:



		1.	The indoor design conditions are not operating limits.  All room thermostats shall be adjustable between 15°C (60°F) and 29°C (85°F). with an adjustable dead band of 3°C (6°F). Exception:  Areas where mechanical cooling is not required.



		2.	The summer inside design relative humidity listed in table 2.1 need not be maintained by any humidity control.  This value merely represents the design reference point and, in actual practice, could vary with the prevailing internal heat loads and coil leaving conditions.



		3.	Toilets do not require individual room temperature control in the cooling mode.  For exterior single toilets, provide thermostatically controlled heating terminal devices to maintain space temperature in the winter mode.



		4.	In the absence of any heat producing equipment, cooling or heating is not required for small electrical and telephone closets.  Storage closets, with areas less than 6 m2 (60 sq. ft.), need not be ventilated, cooled or heated.



	2.2	BUILDING THERMAL ENVELOPE:  The building thermal envelope for cemetery buildings shall be energy efficient to minimize the heat gain and loss due to conduction and solar radiation.  The building envelope shall minimize the air leakage to and from the occupied space and shall also ensure condensation control.



		A.	RECOMMENDED "U" VALUES:  The following represents the recommended "U" values for walls, roof and glass and the Shading Coefficient (SCs) of glass for new construction. These values should be used to meet the overall U factor for the building gross wall area as defined in the next paragraph.

�TABLE 2.2



Degree�Days	Wall "U"	Glass "U"/SC	ROOF "U"	Floor "U"



3000 & Below	0.27(0.13)	2.3(1.13)/0.6	0.10(.05)	0.24(0.12)

�����������������������������������������

3001 to 5000	0.20(0.10)	1.02(0.5)/0.5	0.10(.05)	0.20(0.10)

�����������������������������������������

5001 & Above	0.14(0.07)	1.02(0.5)/0.33	0.06(.03)	0.16(0.08)

�����������������������������������������



	Notes:



	1.	The degree days are based on heating season below 18°C (65°F) outside temperature in accordance with the ASHRAE Handbooks of Fundamentals and Systems.



	2.	The SCs of the glass windows are based on the intrinsic property of the glass material only, that is, without any assistance from external shading devices, such as, venetian blinds.



	3.	The "U" values are expressed as W/m2/°C (BTUH/HR/Ft2/°F).



	4.	The "U" values for floors are for floors of heated spaces over unheated areas, such as, sub�basements (pipe basements), garages, crawl spaces, etc.  The requirements of insulation for the slabs�on�grade for the heated spaces are shown under perimeter insulation.



	B.	PERIMETER INSULATION:  For heated occupied spaces, thermally isolate the slabs�on�grade by providing perimeter insulation on the interior for the foundation walls. The requirements are listed in Table 2.3.

�TABLE 2.3



Degree�Days		Insulation Thickness



3000 & Below		25 mm (1")



3001 & Above		50 mm (2")



	The insulation shall have an "R" value (Same units as "U") of 5.0.



	C.	EXISTING CONSTRUCTION:  The designer shall examine the existing building envelope and recommend the ways and means to improve it's thermal efficiency.  It is recognized that retrofitting the existing walls with new insulation, and replacing existing windows, is expensive;  however, it should be evaluated if it is economically and technically feasible.



	2.3	ENERGY CONSERVATION:



		A.	ECONOMIZER CYCLE:  Depending on the system configuration and facility location, evaluate the use of an economizer cycle to obtain "free cooling" during mild climate.



		B.	ENERGY EFFICIENT MOTORS:  Motors 0.8 KW (1.09 HP) and larger shall be high efficiency motors as outlined in VA Standard Detail 15000�50.



	2.4	OUTSIDE AIR REQUIREMENTS:



		A.	MECHANICAL COOLING:  For occupied areas scheduled to be cooled mechanically, outside air for ventilation shall be based on any one of the following considerations with the highest value to be considered for sizing the HVAC equipment.



			1.	0.4 m3/min. (15 CFM) per person.



			2.	1 air change per hour.



			3.	Exhaust/Pressurization:



				a.	Exhaust:  To meet the exhaust air requirements of toilets and janitor closets at the rate of 15 air changes per hour.  The toilets need  not be provided with ducted supply air.  The room air from the occupied areas and/or corridors (which are directly connected with the toilets and janitor closets) can be drawn in by door undercuts 4 m3/min. (150 CFM) maximum and/or louvers.



				b.	Pressurization:  The vestibules and main entrances shall be pressurized by supplying ducted conditioned air, a portion (15%) of which shall be retained in the space to maintain a positive pressure with respect to outdoors and minimize infiltration of raw outdoor air into the conditioned space. 



			4.	15% of the total supply air volume.



		B.	VEHICLE MAINTENANCE/STORAGE:  Ventilate the maintenance section by providing a supply air ventilation unit and exhaust air system of 8 air changes per hour (minimum) capacity.  The equipment storage area does not require any mechanical ventilation.



	2.5	ENGINEERING CALCULATIONS:



		A.	LOAD CALCULATIONS:  Calculate the cooling/heating loads in accordance with the method outlined in ASHRAE Handbook of Fundamentals.



		B.	SAFETY MARGIN:  A safety margin of 10% shall be added to the calculated internal heat gain and loss to allow for any future increase in internal heat gain or other load demand.  The calculated air quantities for the occupied spaces shall be based on the addition of the safety margin.



		C.	AIR LEAKAGE:  An allowance of 4% shall be made for the leakage of air through the ductwork before it reaches the occupied spaces.  The leakage allowance shall be applied to the sum of all individual peak air quantities without any diversity.  Do not compute the supply air fan volume on the basis of block or zone loads wherein the load (and air volume) diversities are inherently built in the calculations.



		D.	STATIC PRESSURE:  Add a safety margin of 10% to the fan total static pressure of the system.  The static pressure calculations shall be based on:



			1.	Actual take�offs from the system layout drawings, that is, without any approximation for fittings, system components, etc.



			2.	Equal friction or static regain method.



		E.	FAN AND MOTOR SELECTION:  Increase the KW (HP), calculated on the basis of total air quantity and fan static pressure, by 10% to account for drive losses and field conditions.  The motor selection shall make an allowance for:



			1.	Altitude



			2.	Temperature



			3.	Inlet/Outlet Conditions



			4.	System Effect Factors Per AMCA 210



			The fan(s) shall be selected to operate in the stable region at near the maximum static efficiency.



	2.6	DUCT SIZING CRITERIA:  As far as possible, design all supply, return, and exhaust air ductwork as low velocity/low pressure type with a limiting maximum velocity of 7.6 m/s (1500 fpm) and a static pressure drop of 25 Pa (0.1 inch water gage) per 30 m (100 equivalent feet) of duct length.



	2.7	NOISE CRITERIA:  In all occupied areas to be mechanically cooled, maintain NC 40 in all octave bands.  The systems must be engineered and the use of acoustic sound lining and sound attenuaters shall be considered to achieve the design sound levels.  For vehicular maintenance areas NC 50 shall be the maximum design noise level in all octave bands. 



	2.8	SEISMIC BRACING CRITERIA:  Refer to article 4, Applicable Construction Criteria, and VA Standard Details.



	2.9	VIBRATION CRITERIA:  Refer to the VA Master Specifications section 15200, NOISE AND VIBRATION CONTROL, and Supplement ATTACHMENT NO. 1.



3.	HVAC SYSTEMS:



	3.1	CEMETERY BUILDINGS:



		A.	GENERAL:  The type and number of HVAC systems shall depend upon the configuration and size of the cemetery buildings.  Evaluate a gas and/or oil system for all facilities. If gas or oil  is not available a factory fabricated self�contained, direct expansion (DX) cooling unit, with electric resistance heat, or, an air�to�air heat pump (for locations with minimum 2°C (35°F) winter outdoor temperature) unit shall be evaluated.  Depending upon the available space and building layout, the unit shall be a single piece or a split system configuration.  For relatively larger facilities, evaluate the use of a hot water heating system (with natural gas and/or No. 2 oil as the fuel) and a chilled water cooling system (with air cooled chillers).



		B.	SYSTEM FEATURES:



			1.	For outdoor installations, the unit shall be fully weatherized and in modular sections to ensure ease of servicing maintenance.



			2.	Depending upon the unit capacity and availability, equip the HVAC unit with a return air fan and an economizer cycle capability to get "free cooling" during mild weather.



			3.	Equip the unit with at least 30% (ASHRAE Test) efficiency filters with 50 mm (2") thick throw�away prefilters.  If higher efficiency filters are available, specify the same.



			4.	Complete the air distribution arrangement with supply and return air ductwork, supply and return air outlets, and duct mounted heating coils or air terminal units. While the conditioned supply air shall be distributed to each occupied space by the network of air supply ducts, the extent of the return air duct shall depend upon the layout of the building.  Exhaust air shall be ducted from each area to be exhausted.  Transfer of supply, return, and exhaust air from one occupied area to another is not permitted without ducted connections.  Exception; Toilets and Janitor Closets.



			5.	Perimeter Heating:  Provide perimeter heat for all locations where winter outdoor temperature is -17°C (0°F) and lower.  If the building thermal envelope is not in compliance with the  parameters outlined in Article 2, provide the perimeter heat for all locations where winter outdoor temperature is -6°C (20°F) and lower. With perimeter heat, the automatic temperature  control sequence can be set up to maintain the desired set back temperature during unoccupied hours of winter nights and holidays without turning on the HVAC systems to do so.  Provide the perimeter heat by baseboard radiation or radiant ceiling panels or other suitable terminal devices.



			6.	Temperature Control Criteria:  The automatic temperature controls shall be direct digital control (DDC) with electric or electronic operators for the controlled devices.  For relatively larger projects, evaluate the use of pneumatic operators.  Evaluate the following control features and incorporate them in the system design as required: 



				a.	The temperature control strategy shall depend upon the size and configuration of the building.  For smaller projects, in a cooling mode, a single room or return air thermostat shall start or stop the refrigeration compressor(s) without requiring any individual room temperature control.  Control the heating accordingly; by treating the HVAC unit as a single zone.  For large projects, provide individual room temperature control for the following areas:



					1.  Multipurpose Rooms (Conference Rooms)



					2.  Office(s)



					For larger projects, ensure that the perimeter and internal spaces are not grouped together as one temperature control zone. 



				b.	Heat miscellaneous spaces, such as, vestibules, equipment rooms, and storage spaces by thermostatically controlled terminal heating units.



	3.2	SPECIAL CONDITIONS:



		A.	FLAMMABLE STORAGE:  Exhaust with an explosion-proof fan and provide sprinklers.  Heat is not required.



		B.	PESTICIDE STORAGE: Exhaust with an explosion-proof fan and provide sprinklers.  Provide heat.



	3.3	VEHICLE MAINTENANCE:



		A.	GENERAL:  Provide a dedicated heating and ventilating unit for the maintenance section of the vehicle facility to supply at least 8 air changes per hour.  Also provide a corresponding exhaust system for exhausting all air to the outdoors.



		B.	SYSTEM FEATURES: 



			1.	The supply air system shall comprise of a fan, filter (30% ASHRAE Test Efficiency), and heating coil sections.  Investigate the use of gas or oil fired heating sections.  Ensure uniform distribution of air by ductwork and supply outlets.



			2.	The heating shall be thermostatically controlled.  The set back temperature during night and holidays shall be maintained by a set of unit heaters or by cycling the supply air system without any outside and the outside air dampers closed.  During this mode of operation the normal interlock with the exhaust air system shall be overridden.



			3.	The exhaust air shall be picked up at floor level (150 mm (6") above the floor) uniformly from each service bay.



	3.4	SMOKE AND FIRE CONTROL:  Design the smoke control for the HVAC systems in accordance with NFPA 90A to affect system shutdown in the event of smoke detection. Install a duct mounted smoke detector in the main supply air duct, on the downstream side of the after filters and prior to any duct take�off, of all supply air systems of capacities greater than 56 m3/min. (2000 CFM).  Upon smoke detection, the duct detector (through its auxiliary contacts) shall:



			a.	Stop the supply and associated return air fan:  the building exhaust air fans shall continue to run.



			b.	Sound an alarm at the fire alarm system.



			c.	Sound an audible alarm.



4.	SEISMIC REQUIREMENTS (HVAC):



	4.1	GENERAL:



		A.	Earthquake-resistive design shall comply with the requirements of the Uniform Building Code (UBC) published by International Conference of Building Official (ICBO).



	B.	Brace HVAC equipment, certain ductwork, and piping 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 “CALCULATIONS”. 



	D.	SMACNA does not cover all conditions such as, providing bracing details for seismic restraints of equipment or details of flexible 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.



	4.2	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 bracing or restraints.  A building with an SHL of “A” requires the strongest restraints whereas a building with an SHL of “C” requires the least restraints.  The design professional is responsible for specifying the SHL not the contractor.



		B.	Bracing in SHL “A” is designed to resist 48% of the weight of the ducts or pipes.  Bracing in SHL “B” is designed to resist 30%, and bracing in SHL “C”  is designed to resist 15% of the weight of the ducts or pipes.  In addition to the horizontal seismic force, a vertical seismic force equal to one-third of the horizontal force is included in the analysis.



		C.	Current building codes require most structures and their components to be designed for a horizontal seismic force that is a given percent of the supported weight.  Each code has its own method for determining the percent.  The formulas are in the form:



			Fp=Cp x Wp



			Where Wp is the weight of the ducts or pipes, Fp is the seismic force, and Cs is a seismic coefficient which represents a combination of factors that varies with the building code.  Use the more severe of the Local Code and the Uniform Building Code (UBC) to determine seismic force, Fp.



		D.	 The percent horizontal seismic factor is:



			%F = (FpxWp) x 100

			      = Cs x 100



			If %F is greater the 48, then the manual cannot be used, and an independent analysis and design is required for all bracing components.



		E.	Use SHL “A’ if %F is between 31-48, use SHL “B” if F is between 16-30, and use “C” if %F is 15 or less.



		4.3	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 design are pre-calculated from 0.05g through 1.00g in increments of 0.15g.



		4.4	CALCULATIONS: Unless otherwise shown by SMACNA or NUSUG, provide detailed structural calculations for VA’s review on the design 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.



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



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



5.	DOCUMENTATION AND MISCELLANEOUS REQUIREMENTS:



	5.1	GENERAL:  Refer to Article 6, APPLICABLE PUBLICATIONS for the applicable requirements. Refer to the VA Standard Details for the symbols and abbreviations which shall be used on all drawings and specifications.  To avoid any confusion and dispute, nomenclature on the drawings shall correspond exactly to nomenclature in the VA Master Specifications.



	5.2	EQUIPMENT SCHEDULES:



		A.	List equipment Schedules in the following order, vertically, from left to right, to facilitate checking and future reference.  Do not show trade names or manufacturers model numbers.



			1.	Air Conditioning Design Data (outdoor design and indoor design conditions for the various occupancies)



			2.	Air Conditioning Equipment



			3.	Fans



			4.	Finned Tube Radiation



			5.	Prefilters, Afterfilters (may be combined with prefilters)



			6.	Pumps



			7.	Radiant Panels



			8.	Room by Room Air Balance



			9.	Sound Attenuators



			10.	Supply, Return and Exhaust Air Diffusers and Registers



			11.	Unit Heaters



			12.	Vibration Isolators



			13.	Other Schedules as Required



		B.	Equipment performance and capacity data shall correspond to that shown in the calculations, not a particular manufacturer's catalog data, but the data shall be in the range of available manufactured products.



	5.3	DUCTWORK DRAWINGS:



		A.	The minimum duct size shall be 200 mm x 150 mm (8"x 6") or 200 mm (8") round.



		B.	Provide manual air volume balancing devices in supply, return and exhaust mains, branch mains and terminal branches.  Install ceiling access panels, where required, for access to balancing devices.  Show location of balancing devices on the contract drawings.



		C.	Use dampers on room diffusers and registers only for minor balancing requiring a maximum pressure drop of approximately 25 Pa (0.10 inch) of water gage.  Do not locate registers and/or diffusers on main ducts or main branches, but on individual branch ducts with opposed blade balancing dampers to reduce room noise transmission.



		D.	"Round-off" air quantities on plans to the nearest increment of 0.3 m3/min. (10 cfm).



		E.	Smoke detectors for air conditioning systems are specified in the Electrical Specifications, but show the locations at air handling units on the "H" drawing control diagrams and floor plans.  Coordinate diffuser location and blow direction with space detector locations shown on the Electrical Drawings to avoid false smoke alarms caused by air discharge.



		F.	Provide fire dampers and smoke dampers in accordance with ARTICLE 3, HVAC SYSTEMS.  Provide a schedule for smoke dampers showing sizes, pressure drops, and compliance with the maximum velocity limit. Show duct transitions on drawings.



	5.4	CALCULATIONS:



		A.	For calculations, include room by room heat gain and loss; room by room air balance showing supply, return, exhaust, transfer and make�up air quantities; equipment capacities; economic analysis; and sound vibration analysis.  Identify, arrange and summarize calculations and analysis in proper format.  Index them in a bound folder with each air handling unit as a zone and separate chapters for cooling loads, heating loads, exhaust systems, pumping/piping calculations, fan selections, etc.



		B.	Provide heat transfer coefficients, solar radiation, psychometrics, duct and pipe sizing, etc., and calculations and analysis in accordance with the ASHRAE Handbook and VA Design Criteria.



		C.	In addition to internal loads for people and lights, include heat gain from equipment.  Examples: computer terminals, plug�in equipment, etc.



		D.	The use of computer programs and calculations is acceptable and desirable.  Calculations should, however, be keyed to appropriate room, zone, and unit numbers for each identification.



	5.5	ENGINEERING DATA:  Prepare copies of the equipment selection engineering data (handwritten worksheets), by  unit number, including the following:



		A.	Air handling unit capacity and sketch of component arrangement with physical dimensions for louvers, dampers, access provisions, filters, coils, fans, vibration isolators, etc.



		B.	Required performance (pressures, flow rate, horsepower, motor size, etc.) for all air handling units, fans and pumps for intended modes of operation.  Include fan and pump performance curves.



		C.	Coil selections for heating and cooling .



		D.	Refrigeration equipment loading, performance and selection.



		E	Sound attenuation for fans and ductwork.



		F.	Typical catalog cuts of major equipment.



	5.6	EQUIPMENT LOCATION AND INSTALLATION:



		A.	GENERAL:  Locate equipment to be accessible for installation, operation and repair.  Design the mechanical spaces to be a suitable size to permit inspection and access for maintenance, and to provide space for future equipment when required.



			Consider the effect that equipment noise or vibration might have on areas adjacent to, above, and below equipment.  Location of equipment remote from sound sensitive areas should be emphasized.  Design to specific room sound ratings.



		B.	HVAC EQUIPMENT:  House air handling units and similar equipment in a mechanical equipment room. Ensure close coordination with the architecture and structural disciplines for issues, such as, aesthetics, operating weight, shaft locations, etc.



		C.	Piping and ducts may be exposed in the following buildings and spaces, unless finished ceilings are present:



			a.  Pipe basements

			b.  Fan rooms

			c.  Mechanical equipment rooms

			d.  Engineering shop buildings

			e.  Warehouse buildings or rooms

			f.  Garages



			Conceal piping and ducts in other spaces unless impractical.



			Locate vertical runs in pipe spaces, pipe spaces, pipe chases, furred in spaces.



			Do not locate pipes and ducts where they will be subject to damage or rupture.



		D.	COORDINATION:  Coordinate and make provisions for all necessary stairs, cat walks, platforms, steps over roof mounted piping and ducts, etc., that will be required for access, operation and maintenance.  Access to roofs by portable ladder is not acceptable.



6.	APPLICABLE PUBLICATIONS:



	6.1	GENERAL:  The HVAC Design Criteria is to be used in conjunction with referenced material listed below.  The information in referenced material in not duplicated in the Design Criteria.



		A.	Department of Veterans Affairs Program Guides:



			1.	PG�18�1, Master Construction Specifications



			2.	PG�18�4, Standard Details, Volume 3, Section II (HVAC)



			4.	PG�18�15, Volume D, A/E Submission Instructions for Master Plan, Schematic, Design Development, and Construction Documents, and As-Built Drawings, National Cemetery Projects.



		B.	ASHRAE Handbooks (All Volumes), Latest Editions



		C.	National Fire Codes-NFPA, Latest Editions



7.	HVAC STANDARD DETAIL INDEX:  Obtain a copy of the Standard Details, Mechanical Engineering, and use the applicable details for the project after doing the necessary editing work.



8.	APPLICABLE HVAC MASTER SPECIFICATIONS INDEX:  Use the latest edition of VA Master Specifications.





	SECTION	TITLE



	01569	ASBESTOS ABATEMENT



	15050	BASIC METHODS AND 

		REQUIREMENTS



	15140	PUMPS



	15200	NOISE AND VIBRATION 

		CONTROL



	15250	INSULATION



	15650	REFRIGERATION EQUIPMENT



	15651	REFRIGERANT PIPING



	15705	HVAC PIPING



	15740	TERMINAL UNITS



	15750	HEATING AND COOLING COILS



	15763	AIR HANDLING UNITS



	15770	UNITARY AIR CONDITIONING

		 SYSTEMS



	15822	FANS



	15840	DUCTWORK AND 

		ACCESSORIES



	15885	AIR FILTERS



	15900	CONTROLS AND 

		INSTRUMENTATION



	15980	TESTING, ADJUSTING 

		AND BALANCING





















----------END---------
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�INTERIOR DESIGN CRITERIA

FOR NATIONAL CEMETERY PROJECTS  

DEPARTMENT OF VETERANS AFFAIRS





1.	GENERAL



	1.1	Provide finish schedule and color schedules on the architectural drawings.  Color schedules are to include Interior and exterior.



	1.2	Manufacturers’ names are used to reference, describe and identify color, texture or pattern.  This is not to be construed as an endorsement of proprietary selections.  Refer to specification 09050, Part 1� General, manufacturers, and article  4, Proprietary. 



	1.3	The specifying of all architectural finishing materials with color, textures and patterns before the contract documents are issued to include as fixtures, millwork, and items requiring a selection of color.



	1.4	THE DESIGN SOLUTION:



		A.	Goal: To provide a supportive interior environment that is respectful of the public monies, and expresses high quality design.



		B.	Concept: The design is to pivot from the National Cemetery mission and its staff and the veteran clientele. The solution needs to provide an interior that responds to the regional elements, supports human performance, one that reflects individual characters well as relationship to the group, and to the organization as a whole.  One that is user friendly to those they serve, the veteran.



			The color, texture, finish and materials need to be selected with the priorities of cost, appearance retention, and maintenance.  Optimum principles of good design need to be expressed.

�		C.	Function:  



			1.	Functional requirements dictate maintainable colors, textures, patterns, material selections, combination of materials and installation techniques.  Materials must be chosen for longevity and good appearance retention.



			2.	A working knowledge of the properties of all materials is a necessary tool.  This includes the installation procedure, and the forgiveness of the materials as installed in a lower bidder situation, the replacement and/or patching qualities of the material.  New materials that contain different maintenance procedures and/or training for required patching are to be presented and approved as suitable.



		D.	Costs: 



			l.	As stewards of public monies, every design and selection is to employ the priorities of cost�savings.  Information on first term vs. life cycle cost, for applicable items, needs to be presented in order that an informed judgment can be made.  Design and/or materials that impart dollars wisely spent are to be pursued while avoiding opulence or the illusion thereof.



			2.	Passive cost savings is also recognized as working smart, producing favorable contractual procurement and leaving the client with a good value as towards future replacement.  Examples of this are consolidation of selections with design planning that produces variety.  Other design systems that follow the above practices and offer saving are encouraged.



		E.	Guidelines: 



			1.	Program Guide PG�18�14, Room Finishes to be used as a guideline for intent but not a final condition.



			2.	Colors, patterns and designs that transcend time are endorsed.  Trendy colors and patterns are to be avoided.



			3.	Color and pattern considerations need to include:



				a)	Neutral background colors. Eliminate bright values for major surfaces such as walls or floors.



				b)	Pattern and textures are good for interest, maintenance and sound.



	2.2	THE DESIGN PROCESS:



		A.	The participation between the Architect/Engineer's Designer, Facilities Management Interior Design staff and the National Cemetery Administration (NCA) will occur at each review and as needed between reviews.  Significant benefits can be gained by managing the process into a team effort which can lead to better decisions and an expansion of the design.



		B.	The interior design during the developmental stage, until approval, needs to remain fluid enough that comments are possible and responses do not jeopardize the accomplished working hours and the project remains on a positive progression.



		C.	Interior design is to be considered an essential tool and is to be integrated into the three dimensional development of the building design.



		D.	Diagrams for patterns or directions for installation may be located as interior details on the architectural drawings.



3.	THE BUY AMERICAN ACT:



	3.1	VA adheres to Buy American Act.



	3.2	There are three possible exceptions to the Act's  requirements.  All have to be documented and approved by VA General Counsel.



		A.	Unreasonable cost of the domestic materials, foreign product plus six percent is cheaper than the domestic.



		B.	Unavailability of domestic material.



		C.	Impracticable to use domestic material, public     interest such as delay to complete project,     disruption to patient care.



	3.3	Many interior products have both American made and foreign made products in the same series or book or collection.  Many American companies have items that are not American made.  Ensure that all selections, unless properly justified, follow these requirements.



	3.4	Complete definition of selected terms can be found at Federal Acquisition Regulation (FAR) 25.201.



4.	PROPRIETARY:



	4.1	Brand name, manufacturers pattern numbers are used as  identification and "or equal" will be accepted as long as they meet all the technical requirements of the specifications.  COLOR, PATTERN AND TEXTURE ARE A PART OF THE REQUIREMENTS.  Proprietary specifying is possible but must be done within the appropriate means.



	4.2	The Federal Acquisition Regulation (FAR) contract clause provides information on the issue of proprietary specifying.



5.	INTERIOR DESIGN MASTER SPECIFICATION INDEX:  Use the latest edition of VA Master Specifications.



	SECTION		TITLE	COMMENTS



	09951		Vinyl Coated Fabric 	* In Master

			Wallcovering 	Specifications 



	09952		Polypropylene Fabric	*     "

			Wallcovering



	09682		Carpeting	*    "

			(without cushion)



	09690	Carpet Modules	*    "



	* 	The A/E Interior Designer will edit the specifications and send them back to VA Interior Design Team staff.

 



�����END�����
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PLUMBING DESIGN CRITERIA

FOR CEMETERY PROJECTS

DEPARTMENT OF VETERANS AFFAIRS





1.	CRITERIA UNIQUE TO VA:



	1.1	Refer to ARCHITECTURAL DESIGN CRITERIA - DRAWINGS (ATTACHMENT) for general requirements and classification of drawings ("P-Series").



	1.2	Refer to VA Standard Detail 302 for use of plumbing legend and symbols.



	1.3	Show piping on the same plan as the fixtures being served.  



	1.4	Indicate pipe size on both floor plan and riser diagram.



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



	1.6	Indicate the following on the plumbing drawings: 



		A.	Drainage area in square meters (footage) and totals for building at outside building wall.



		B.	Fixture unit count 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	Install floor drains in all public toilets and the Maintenance Building-Men's Toilet/Locker Room but not in other staff toilets.



	1.8	Indicate sub�soil drainage on architectural drawings since it is not a plumbing item. 



	1.9	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.  An example of a user is the irrigation system.



2.	GENERAL:



	2.1	In the design of the plumbing systems, follow this criteria, and the current edition of VA Master Specifications.  Also follow 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	Investigate and, if feasible, connect new services to existing; otherwise, provide new services. 



	2.3	Place all equipment on housekeeping pads. 



	2.4	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. 



	2.5	Piping over electrical rooms containing main distribution panels or motor control centers shall be avoided.  When piping is necessary in these areas, indicate leakage protection on drawings or in specifications.



3.	EQUIPMENT SCHEDULES:  Schedules, including capacity, control settings, services and sizes, for all plumbing equipment and other equipment requiring plumbing services, are required, but not limited to, the following: 



	Plumbing Fixtures	Air Compressors

	Water Heaters	Pumps



4.	PLUMBING FIXTURES:



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

�	4.2	Locate plumbing fixtures where indicated by VA.  In addition to the locations indicated, provide emergency showers and eye/face wash fixtures in hazardous areas, such as pesticide storage, mixing areas, and flammable storage.



	4.3	a.	Toilet and urinal stall partitions and room entrance screens shall be stainless steel and ceiling hung. Room entrance screens that double as part of a toilet enclosure shall extend to the floor to provide full screening and shall be full height in typical stud construction with ceramic tile finish.



		b.	Urinal screen partitions shall be stainless steel.



		c.	Where wheelchair toilets, staff and visitors, are specified in Handbook 7610, “Space Planning Criteria for VA Facilities”, use Uniform Federal Accessibility Standards (UFAS).



		d.	Shower enclosures and partitions of contiguous areas shall be ceramic tile applied with thinset Portland cement to concrete reinforced backer board.



		e.	Finished floors of showers and contiguous spaces shall be nonslip.



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.  



	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 every other exterior wall. 



	5.4	Provide one hydrant, either wall or yard, on the exterior of Committal Service Shelter, the Assembly Area and Columbaria.



	5.5	Maintain a minimum of 240 kPa (35 psig) at all plumbing fixtures.



	5.6	Piping may be exposed in the following building and spaces:



		a. Pipe basements

		b. Fan rooms

		c. Mechanical equipment rooms or buildings

		d. Service rooms

		e. Engineering shop buildings

		f. Warehouse buildings or rooms

		g. Garages



	5.6	In other spaces, conceal piping unless impracticable.



	5.7	Locate vertical runs in pipe spaces, pipe chases, or in furred in spaces.



	5.8	Do not locate piping where they will be subject to damage or rupture.



6.	DOMESTIC HOT WATER SYSTEMS:



	6.1	Provide simplex electrical or gas central heater with the capacity of generating the flow demand at 60°C (140°F).  However, heater discharge shall be 54°C (130°F).  A circulating system is not required.



	6.2	Size 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.  



7.	DRINKING WATER EQUIPMENT:  Interior equipment shall be wall hung, electric, self�contained, wheelchair accessible, water coolers.  Exterior units, when used, shall be dual height drinking fountains.



8.	SANITARY AND STORM DRAINAGE SYSTEMS: 



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

 

	8.2	Base storm frequency on local code. 



	8.3	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. 



	8.4	Provide interior roof drainpipes for all buildings having flat roofs except exterior gutters and downspouts may be used as follows:



		a.	Buildings up to three stories where lowest outside temperature is 0°C (32°F) or above.

		b.	Utility and warehouse buildings.

		c.	Isolated buildings remotely located from storm sewerage system.

		d.	Buildings with pitched roofs.

		e.	Where additions or alterations are made to buildings having exterior gutters and downspouts.

		f.	Unheated buildings.

		g.	Snow guards shall be provided on pitched roofs of heated buildings above entrances and foundation plantings in geographical areas subject to heavy rainfall.



9.	SHOP COMPRESSED AIR SYSTEM:  Provide simplex air compressor to serve maintenance equipment, a minimum of one outlet on each interior wall of maintenance bay and workshop, and a minimum of one exterior outlet on overhead door wall. Interior outlets shall be no farther apart than 7.6 m (25 feet).



10.	RISER DIAGRAMS:



	10.1	Riser diagrams are required for the following systems installed within the buildings:  Soil, waste and vent; cold water; hot water; fuel gas; storm water systems. 



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



11.	WATER SOFTENING SYSTEM:



	11.1	Softeners:  Design simplex 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 hardwater bypass.



	11.2	Provide softening equipment when total hardness exceeds 170 mg/L [parts per million (ppm)] as CaCO3.  Blend equipment effluent to a hardness of approximately 50 mg/L (ppm).  Do not treat irrigation water.



	11.2	Designate interior floor space for 180 kg (400 pounds) of salt near softener.



12.	CALCULATIONS AND ANALYSIS:



	12.1	Calculations are required for the following systems and equipment: 



		Soil, Waste and Vent	Hot Water Generation

		Storm Drainage	Domestic Water

		Pumps	Fuel Gas

		Water Softening	Air Compressors



	12.2	Determine if it is necessary to install insulation on the domestic water and horizontal storm drainage piping for the prevention of condensation.

 

	12.3	Develop a water analysis, including pH, total hardness as CaCO3, total dissolved solids, and alkalinity. 



13.	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. 

�	13.1	FIXTURE UNITS:



P-No.�DESCRIPTION�DRAIN�SUPPLY

�������	CW�HW�TOTAL��101, 



103,



116

�Water Closet, Floor Mnt'd

Water Closet, Wall Hung

Water Closet, Stn. Stl., Wall Hung�6�6�-�6��106�Water Closet, Tank Type�4�3�-�3��201,

202,



203�Urinal, Wall Hung

Urinal, Wall Hung, Handicapped

Urinal, Stn. Stl., Wall Hung�4�5�-�5��401, 414,

415,

421�Lavatory�1�.6�.6�.8��412�Washfountain, Semi Circ�2�1.5�1.5�2��501, 503�Service Sink�3�2.25�2.25�3��521�Laundry Tub�2�1.5�1.5�2��524�Sink, CRS�2�1.5�1.5�2��604�Electric Water Cooler�.5�.5�-�.5��606�Drinking Fountain�1�.75�-�.75��702�Shower�2�1.5�1.5�2��801�Wall Hydrant�-�-�-�-��802-805�Hose Bibb�-�-�-�-��806�Lawn Faucet�-�-�-�-���	13.2	MINIMUM FIXTURE BRANCH SIZES (mm):



�PRIVATE ��P-No.�DESCRIPTION�DRAINAGE��SUPPLY DESCRIPTION�����WP�VP�CW�HW��101, 



103,



116�Water Closet, Flush Valve, Floor Mnt'd

Water Closet, Flush Valve, Wall Mnt'd

Water Closet, Stn. Stl., Wall Hung�100

�50�25

�-

��106�Water Closet, Tank Type�100�50�25�-��201,

202,

203�Urinal (Regular)

Urinal (Handicapped)

Urinal, Stn. Stl., Wall Hung�50�50�20�-��401, 414�Lavatory�40�40�15�15��412�Washfountain, Semi-Circ�50�40�15�15��501-502�Service Sink�80�40�20�20��512�Wall Hung Sink with Foot Pedal Controls�50�40�20�20��521�Laundry Tub�40�40�15�15��524�Sink, CRS�40�40�15�1/2"��601, 604,

606�

Electric Water Cooler�

40�

40�

15�

-��702�Shower�40�40�15�15��801�Wall Hydrant�-�-�20�-��802, 803�Hose Bibb, Combination�-�-�20�20��804, 805�Hose Bibb, Single�-�-�20�-��806�Lawn Faucet�-�-�25�-��



	SI Conversions: 15 mm = 1/2", 20 mm = 3/4", 25 mm = 1", 

	40 mm = 1 1/2", 50 mm = 2", 80 mm = 3", and 100 mm = 4".

�14.	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.



	(mm)

	Location	Type	Size	Sewer	Remarks



Areaway	B	80	ST

Mechanical Room	B	100	S	1/2 grate when  

			adjacent to equip.

Vehicle Wash Area	E	100	S

Maintenance Bay	Y	100	S

Boot Wash (interior)	E 	80	S 

Public Toilets



Legend:

S = Sanitary Sewer

ST = Storm Sewer



Types:

B�CI W/NB Grate	Y�225 mm (9") CI 	W/Sediment Bucket

C�Finished Areas



NOTES:  



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



2.	SI Conversion: 80 mm = 3", and 100 mm = 4".



3.	The Vehicle Wash Area floor drain will connect to the recycling equipment.



15.	PLUMBING STANDARD DETAILS INDEX:  Obtain a copy of the Standard Details and use the applicable details for the project after doing the necessary editing work.





TITLE		NUMBER	DATE



ABBREVIATIONS AND NOTES

	PLUMBING GENERAL NOTES	301	10�91

	PLUMBING SYMBOLS	302	10�91



DRAINS

	FLOOR DRAIN�TYPE C	350	10�91

�PIPING

	ANCHOR FOR DOMESTIC	345	10�91

		WATER SERVICE PIPE

	PIPE HANGERS	369	10�91

	WALL CLEANOUT	313	10�91

	YARD CLEANOUT	347	10�91



PLUMBING FIXTURES

	WHEELCHAIR LAVATORY � TYPICAL	398	10�91



SUPPORTS

	LAVATORY 

	CHAIR CARRIER	317	10�91

	WALL PLATE	318	10�91

	WATER CLOSET	

	FIXED OFFSET VERTICAL	316	10�91

		W/CLEANOUT

	SINGLE CARRIER W/CLEANOUT	314	10�91

	SINGLE HORIZONTAL CARRIER	315	10�91

		W/CLEANOUT



16.	APPLICABLE PLUMBING MASTER SPECIFICATION INDEX: Use the latest edition of VA Master Specifications.



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







----------END---------
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�SANITARY DESIGN CRITERIA

FOR CEMETERY PROJECTS

DEPARTMENT OF VETERANS AFFAIRS





1.	CRITERIA UNIQUE TO VA: 



	1.1	Refer to ARCHITECTURAL DESIGN CRITERIA - DRAWINGS (ATTACHMENT) for general requirements and classification of drawings ("W-Series").  An exception is storm drainage piping and structures which should be indicated on the Site Grading and Drainage ("L�Series") drawings.



	1.2	Refer to VA Standard Detail 400 for use of sanitary legend and symbols.



	1.3	Design of building foundation drains is the responsibility of the Architect.  Do not show details 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. 



	1.4	Do not cross gravesites with utilities.  Route the main distribution systems for utilities immediately adjacent to roadways.  Route utility lines in interment areas between sections, in order to avoid obstruction of gravesites within burial sections.  Install all utility lines, including electric power and communication lines, underground.  Exceptions may be made depending upon excessive cost or remoteness of source from developed areas of the cemetery.



2.	GENERAL:



	2.1	In the design of the sanitary systems, follow this criteria and VA Master Specifications.  



	2.2	Sanitary design drawings (W-Series) consists of sanitary sewerage, outside water, irrigation and gas systems, but may also include the storm drainage and drainage structures.



	2.3	Estimate quantity, in cubic meters (yards), of rock excavation for sewers, water lines, and gas lines.  Refer to Specification 02200 for definition of rock.

�

	2.4	The amount of earthcover required over sewer, water, and gas lines follows:



		a.	Minimum cover under traffic areas shall be 900 mm (three feet).l



		b.	Top of potable water and gas lines shall be at least 300 mm (one foot) below frost penetration.



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



	2.6	Maintain a horizontal distance of at least 1500 mm (five feet) between parallel sewer and water lines. 



3.	CATHODIC PROTECTION:  Determine if cathodic protection is required 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 National Cemetery's engineering personnel is adequate.  For a new site, contact the previous owner and owners of adjacent property.  



4.	WATER SUPPLY:



	4.1	Investigate the use of non�potable water for irrigation.  Effect on health, grass, and irrigation equipment shall be considered.  Insure that water is available either by two sources or on�site storage (lake, tank, etc.).  Use potable water as a last resort.



	4.2	A connection to a public water company is preferred for potable water.  If a potable source is not available, provide on�site water treatment as necessary.  Provide potable water to administration and maintenance buildings, public restrooms, and yard hydrants.  Untreated irrigation water (not sewage effluent) may be used at flower water spigots, with proper signage.  All signage will follow cemetery signage design

�5.	WATER DISTRIBUTION SYSTEM: 



	5.1	Design system to provide water service for maximum domestic and irrigation requirements.  Fire hydrants will be provided if an adequate water supply is available.  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:  



	6.1	Large Systems:  Use a three pump constant pressure system with a pneumatic tank and no-flow shut-down.



	6.2	Small Systems:  May be two pump systems with a pneumatic tank and operate with on-off pressure switch.  Provide controls that alternate the pumps and allow both pumps to operate at the same time.



7.	LAWN IRRIGATION SYSTEM: 



	7.1	Refer to design criteria in the VA Site Development Design Criteria for area to be irrigated and the amount of water required.



	7.2	Keep the number of irrigation system connections to potable system to a minimum.  Equip such connections with reduced pressure�type backflow preventers.



	7.3	In burial areas install the irrigation laterals in the center of a line of graves, using the narrow grave dimension.  Provide a sample burial section layout prior to designing the entire irrigation system.  Alternate methods of design will be considered at this review.



8.	SANITARY AND STORM SEWERAGE SYSTEMS:



	8.1	Design separate underground sanitary and storm sewerage systems, including building connections, manholes, cleanouts, 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	Design all components of storm sewerage system on basis of not less than 10�year storm frequency for one hour.



	8.3	Comply with the requirements of off�site receptor of storm water.  Provide retention, if required.



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



	8.5	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.  [Cleanouts 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 outfall sewers. 



	8.6	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. 



	8.7	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 ten percent, unless there are unusual circumstances. 



	8.8	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. 



	8.9	Storm drainage curb and gutter inlets shall be designed to match the profile of the curb and/or curb and gutter.  No part of the inlet shall be behind the curb.  Grating for inlets shall be selected based on drainage capacity, ability to screen out harmful debris, ability to pass unobjectionable debris, strength, and permanency.

	8.9	Use State or local standard details for manholes, inlets, endwalls and pipe cradles.  Adjust master specification as necessary.  Design curb and gutter inlets with a grade to match the profile of the curb and gutter with no part of the inlet behind the curb.



	8.10	Use septic tanks to treat building waste if connection to public sewer is not possible and soil percolation is adequate.  Provide details and installation instructions in accordance with the Health Department and others having jurisdiction.  If percolation is poor, provide an alternate solution of treatment.  



	8.11	Where required by high groundwater conditions, provide subsurface drainage system in gravesite areas to insure water table will be a minimum of 2400 mm (8 feet) below estimated final grade. 



9.	SEWAGE PUMPING EQUIPMENT (OUTSIDE):



	9.1	Design pumping system to discharge at maximum sewage flow rate with largest pump not operating.  Provide 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 the office of the M&R chief or other appropriate location. 



10.	GAS DISTRIBUTION SYSTEM:  Coordinate with gas company concerning housing and/or fencing for gas metering and regulating equipment.  Comply with all gas company requirements. 

11.	FUEL FOR MAINTENANCE EQUIPMENT:  The tanks, one for gasoline and one for Diesel oil, will be above ground type, government furnished, and contractor installed (VC).  Provide air, water, and electrical utilities to complete the installation.  Provide tank protection from vehicles by bollards or curbs.



12.	CALCULATIONS: Calculations are required for the following systems:



	Cathodic Protection	Storm Drainage

	Water	Gas

	Irrigation	Equipment

	Sanitary Sewerage	



13.	SANITARY STANDARD DETAILS INDEX:  Obtain a copy of the Standard Details and use the applicable details for the project after doing the necessary editing work.





14.	APPLICABLE SANITARY MASTER SPECIFICATIONS INDEX: Use the latest edition of VA Master Specifications.



	SECTION	TITLE	COMMENTS



	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	See HVAC



	15139	Pumps (Plumbing)



	15200	Noise and Vibration Control	See HVAC



	15250	Insulation		See HVAC



	15606	Liquid Fuel Storage Systems



























----------END---------
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1.	CRITERIA UNIQUE TO VA: 



	1.1	Refer to ARCHITECTURAL DESIGN CRITERIA - DRAWINGS (ATTACHMENT) for general requirements and classification of drawings ("L-Series").



	1.2	A licensed Landscape Architect or Civil Engineer shall develop the site drawings.  A Landscape Architect, licensed if state registration exists, shall develop the landscape planting plans.



2.	GENERAL:



	2.1	This Criteria; and the current edition of VA Handbooks, Program Guides, Master Specifications; and the Statement of Task for the project is presented as general guidance for the site engineering and landscaping.



	2.2	Each area of the country has localized construction, design criteria, and materials.  VA standard details are presented for guidance.  The intent is not to restrict the designer's overall freedom of design.



	2.4	The following sources, including government organizations, trade association manuals, suppliers, industrial standards, and handbooks were utilized for obtaining site criteria:



		A.	American Association of Nurserymen (AAN)

		B.	American Association of State Highway and Transportation Officials (AASHTO)

		C.	American Institute of Architects (AIA)

		D.	American National Standards Institute (ANSI)

		E.	American Society of Civil Engineers (ASCE)

		F.	American Society of Landscape Architects (ASLA)

		G.	American Society for Testing Materials (ASTM)

		H.	American Standards Association (ASA)

		I.	American Standards for Nursery Stock (ASNS)

		J.	American Trucking Association (ATA)

		K.	Brick Institute of American (BIA)

		L.	Environmental Protection Agency (EPA)

		M.	Federal Highway Administration, Department of Transportation (FHWA)

		N.	Highway Research Board (HRB)

		O.	National Concrete Masonry Association (NCMA)

		P.	National Crushed Stone Association (NCSA)

		Q.	National Fire Protection Association (NFPA)

		R.	Portland Cement Association (PCA)

		S.	The Asphalt Institute (TAI)

		T.	Civil Engineering Handbooks

		U.	County Agriculture Extension Agent, Soil Conservation Service, Storm Water Control and other local services 

		V.	Data Book for Civil Engineers

		W.	Site Engineering and Landscape Architectural Program Guides

		X.	State Highway Department Standards and Specifications

		Y.	U. S. Department of Agriculture, Soil Conservation Service 



3.	BUILDING NUMBER ASSIGNMENTS:  The National Cemetery Administration will assign building numbers during the review meetings.



4.	PARKING:  VA will furnish the quantity of parking spaces necessary for visitors, cortege assembly, and employees.



5.	SITE DEVELOPMENT AND LANDSCAPING:  During the Master Plan phase, the A/E and VA team members will collaborate in solving any problems for the grading, drainage, paving and landscaping before the subsequent design phase.



6.	TOPOGRAPHIC/LANDSCAPE, ELECTRICAL, CIVIL/MECHANICAL, AND SOIL SURVEY: 



	6.1	General:



		A.	These surveys are the basis for making site design decisions. Obtain these surveys and determine the survey limits that will include a sufficient area to cover the complete project. Refer all vertical elevations to permanent bench marks based on actual geodetic datum (not assumed datum).



			Produce the Topographic/Landscape, Electrical, and Civil/Mechanical Surveys on mylar sheets using VA standard size sheet as specified in the Architectural Design Criteria.  CERTIFY on drawings that all information was obtained or verified by actual field investigation.  Provide surveys at an engineering scale not less that 1:400 (1" = 30').



		B.	The Final Master Plan, Design Development, and Construction phase documents shall be based on these surveys.  Prepare the Design Development phase and ensuing design drawings at the same engineering scale as the surveys.  Show detail layouts at a scale sufficient to indicate the required work.



		C.	Resubmit the survey documents at each design phase review and include them with the bidding documents 



	6.2	On the Topographic/Landscape Survey, include features affecting site development, such as:



		A.	 Contours at a maximum interval of 500 mm (2 feet), 



		B.	Location and elevation of all roads, walks, underground and over head utilities, existing buildings and structures, all property lines, building line set�backs, leases, or easements, trees, and 



		C.	Identification of landscape material by size and species.



	6.3	On the Electrical Survey, include the locations of all underground, overhead, and surface electrical utilities and structures.  Show size, depth, and top elevation of all electrical structures, based on actual site investigation.  For electric utility lines, indicate type of service (primary or secondary), number of ducts, voltage, phase and other electrical data.



	6.4	On the Civil/Mechanical Survey, include the locations of all underground and surface civil and mechanical utilities and structures.  Show size, depth, invert and top elevation of all utility structures, based on actual site investigation.  Indicate direction of flow and size of pipe for all sewers, drains, and connecting lines between manholes.



	6.5	Include a Soil Survey as part of the Structural requirements for subsurface investigation in the A/E Submission Instructions, PG-18-15D (Schematics 2).  Analyze the soil fertility, organic content, and pH measurement.  Provide water quality tests for irrigation. Reference AASHTO�T�86, and local District Office of the U.S. Soil Conservation Service Standards for procedures in obtaining the above information.  Utilize results from the study in making design decision that include:



		A.	Earthwork handling techniques such as benching, compaction, and erosion control. 



		B.	Selection of pavement type and cross section.



		C.	Selection of soil amendments for growing turf. 



		D.	Selection of landscape materials.



7.	ENVIRONMENTAL PROTECTION AND DOCUMENT CHECKING, AGENCY  CONSULTING/REVIEW/APPROVAL SERVICES:



	7.1	General:  Provide environmental coordination between the A/E, NCA Technical Support Service, and the VA Contracting Officer.



	7.2 	Research Federal, State, and municipal laws, regulations, and permits concerning design and construction controls for environmental protection of aesthetics, air, water and land. (See VA Master Specification, Environmental Protection).  VA, as owner, will sign permits and pay necessary fees.  Investigate the following regulatory categories: 



		A.	Storm water permits; e.g. NPDES.

		B.	Pollution control and solid waste disposal.

		C.	Erosion control and protection of land resources.

		D.	Protection of landscape.

		E.	Protection of water resources, wetlands, and areas preserved for wildlife.



	7.3	Prepare any required written reports, forms, and graphics.



	7.4	Submit permit forms on behalf of the government. 



	7.5	Represent the government at agency and community meetings.



	7.6	Ensure that the drawings and specifications include necessary information to mitigate any adverse environmental impacts.  Ensure that:



		A.	Surface water, during and after construction, will not adversely impact the site or areas down stream from the site;



		B.	Grading, seeding, erosion control measures, and storm sewers are used to avoid the above;



		C.	Air and noise pollution is minimized;



		D.	Destruction of land resources is minimized; and



		E.	Interference with the normal function of the VA cemetery and the surrounding community during construction is minimized.



8.	SITE PREPARATION:



	8.1	General:  The level of detail for site and landscape elements to be demolished shall be consistent with the degree of completeness of the drawings being submitted.  Schematic design phase demolition shall indicate those major elements that will affect the project cost estimate.  After the required site surveys are procured, the elements will be shown in detail on the site preparation plan.  These drawings shall be a screen�down of the survey photographic prints. 



	8.2	Provide site preparation design showing the following:



		A.	Area of construction, and surface objects to be cleared, grubbed, and removed, topsoil stripping, trees, shrubs, stumps, fencing, foundations, incidental structures, and other protruding obstructions planned for demolition and removal.



		B.	Site and landscape surface elements to remain and be preserved from injury or defacement. Do not include mechanical and electrical elements.  These are shown on their respective discipline classified drawings.



		C.	Refinement of the Final Schematic environmental consideration components referenced in Article 7, para. 7.8.I. and Article 9.



		D.	Construction phasing including: 



			1.	Contractor's staging area;



			2.	Construction sign location (see VA Architectural Standard Detail Number 44, PG�18�4);



			3.	Provisions for a temporary construction fence enclosing the construction site and contractor's staging area (see VA Master Specifications, General Requirements);



			4.	Construction limits and construction access;



			5.	Stockpiles for stripped topsoil, earthwork, borrow and waste;



			6.	Temporary phasing solutions to maintain existing cemetery operations and avoid unnecessary construction conflicts (see VA Program Guide PG�18�15, Critical Path Method (CPM), Article, Phasing Requirements).



9.	SITE DEVELOPMENT:  If feasible, the design for a VA cemetery shall conform to the following site planning criteria:



	9.1	When locating the proposed interment areas, buildings, and roads consider topography, adjacent facilities, environmental impacts, and future development to produce a design that is functional and aesthetically successful.



	8.2	Consider impacts on existing natural and man-made storm water drainage patterns and systems.  VA is committed to the control of stormwater by the Federal Water Pollution Control Act, the Federal Flood Disaster Protection Act and other Environmental Protection Agency (EPA) regulations that are implemented by Federal, State, and municipal jurisdictions (see Article 8, and the VA Sanitary Design Criteria).



	8.3	Insure that construction causes minimal interference with the normal function of VA cemetery and surrounding community (see Program Guide PG�18�15, Vol. D, Critical Path Method (CPM), Article, Phasing Requirements).



	8.4	Provide necessary data and coordinate VA compliance with FAA Regulations for obstructions to air navigation and other navigable air space regulations (see Advisory Circulars 70/7460-1H, Obstruction Marking and Lighting, 70/7460-2I, and Proposed Construction or Alteration of Objects That May Affect Navigable Airspace.  Federal Aviation Administration (FAA) Advisory Circulars are available free of charge, in writing or by FAX, from:



					U.S. Department of Transportation

					DOT Publication Section, M-45.3, Rm. 2200

					400 7th Street, SW

					Washington, DC 20590

					Information: 202-366-0039

					FAX 202-366-2795



10.	GRADING DESIGN:



	10.1	Final Master Plan or Schematics.  Include earthwork cut and fill, surface drainage design, pavement grading, and other spot elevations at critical design areas. Coordinate surface grades with architectural, structural, and mechanical design to provide proper surface drainage.  Storm sewer criteria is specified in the Sanitary Design Criteria.



	10.2	Consult soil classification data in the subsurface investigation (geotechnical report), required by the Structural Engineering Design Criteria.



	10.3	Contours shall show grading of the entire project site.  Utilize spot elevations at buildings, critical areas, and other site features for grading control.



	10.4	Show any temporary (construction period) or permanent erosion control.



	10.5	Include on the grading drawings:



		A.	Bench Mark location;



		B.	Spot elevations at structure corners, entrances, all first floor elevations of new buildings and, if appropriate, of existing buildings.



		C.	Spot elevations of all walks and paved surfaces, corners in parking lots, high and low points, top and bottom of walls, steps, curbs, and other areas of grade change.



		D.	Accessible routes used by people with disabilities.



		E.	Flow lines/center lines of drainage ways with slope gradient.



		F.	Intake elevations of the storm drainage system.  Show all utility storm sewerage new work on "W" Drawings.



		G.	The established grading limits.



		H.	The quantity of rock excavation, if required, for the site grading.



		I.	Non�utility shoring required by major site excavation.



		J.	Profiles of roads, including:



			1.	All changes in grade connected by parabolic vertical curves of such lengths as to provide safe sight distance.  Minimize vertical curves between relatively flat grades to ensure proper drainage.  Avoid sharp horizontal curves at the apex of peak vertical curves.



			2.	Vertical curve data consisting of:



				a.	Total length of curve (L);

				b.	Stationing at the point of vertical curve (PVC), point of vertical tangents intersection (PVI), point of vertical tangent (PVT), low point (LP), and high point (HP) of the curve;

				c.	Curve elevations for all stations in b above;

				d.	Tangent gradients; and

				e.	Vertical curve number for identification.



	9.6	Grading guidelines:.



		Maximum	Minimum

	Condition	Slope	Slope	Preferred



	Lawns (Interment Areas)	15%	6.7:1	2%	50:1	2� 10%

	Mowed slopes	25%	4:1a	2%	50:1	

	Road crown	3%	33.3:1	2%	50:1	2%

	*Roads, longitudinal	10%	10:1	1%	100:1	1�10%c

	Walks, longitudinal	5%	10:1	1%	100:1	1�5%c

	Parking, longitudinal	5%	20:1	1%	100:1 	1�3%c



			a.	25% is the maximum slope for mowing machinery.



			b.	Slopes over 6% should have erosion protection. 



			c.	Accessible routes used by people with disabilities shall conform to the criteria of Article 2, paragraph 2.4 of this Design Criteria.



			*	Payload is drastically reduced on heavy trucks sustaining grades over 3%.  Ideal maximum sustained grade for safe operation of trucks and automobiles is 6%. On roads subject to frequent icing and winter conditions the maximum sustained grade is 5%. 



11.	LAYOUT DESIGN:



	11.1	General:  Provide complete dimensioned layouts for vehicular and pedestrian pavement, interment areas, structures, and other components of the site and landscape design.  Establish control for the layout by a base control line with dimensions from this line.  Small scope projects may use property lines for control.  Larger projects require coordinates on a grid system (see VA Program Guide PG�18�4).



	11.2	Include on the layout drawings:



		A.	Beginning point.



		B.	Dimension, angles, coordinates, and curve data for:



			1.	Roads, interment areas, walks, ramps, walls, fences, landscape components and accessories, curb ramps, lawn mower crossings, corners of buildings, entrances and other critical elements.



			2.	Storm drainage inlets, detention ponds, open drainage systems, and other surface storm water management components.



			3.	Service areas and docks.



			4.	Parking areas, parking striping and other pavement marking.



			5.	Existing buildings and other structures to remain within the project area.



			6.	Exterior signage system.



			7.	 Site furniture



		C.	Road alignment including:



			1.	Horizontal curve data:



				a. Included angle (I)

				b. Radius (R);

				c. Tangent distance (T);

				d. Length of curve (L);

				e. Station points for PC and PT;

				f. Bearings for tangent lines;

				g. Length and bearing of chord (C); and

				h. Horizontal curve number for identification.



			2.	Road centerline with stations and station references for locating main building entrances, service drives, drainage inlets and other site features.



		D.	Where applicable, provide horizontal and vertical curve data for extensive walk layouts.



12.	DESIGN OF VEHICULAR AND PEDESTRIAN PAVEMENT:



	12.1	General:  Design the pavement to reflect topography, soils, climate, local materials, function, and other requirements and specific situations.  Provide details to construct all pavement elements.  Consider local materials and design details.  Use Program Guide PG�18�4 as a guide for developing details.



	12.2	Public Road Intersections:  Intersection design of VA roads with public roads must receive joint approval of VA Office of Facilities Management and the local municipal authorities.



	12.3	Pavement Construction:



		A.	Design pavement sections of all roads, service areas, fire apparatus vehicle accessibility areas, and parking areas for the maximum anticipated traffic loads and existing soil conditions.



		B.	Design reinforced concrete service aprons at the service/maintenance complex.



		C.	Where required, provide a concrete paving joint pattern plan and details.



		D.	Provide recommendations for materials to construct roads and maintenance areas. 



	12.4	Provide recommendations for use of integral concrete curb and gutters along roadways. 



		A.	Curbing:  All curbing must be mountable.



		B.	Curb Radii:  The radii of curbs at road intersections should be consistent with the requirements given on page 2-8.



		C.	Curb Ramps (Curb Cuts):  Provide curb ramps to accommodate people with disabilities as well as lawn mowers.



	12.5	Pavement Marking:  Provide locations and details of pavement stripping for employee parking and accessible walkways.



	12.6 	Pedestrian Pavement Construction:  



		A.	Design walkways to provide clearly defined, unobstructed, routes to site features, interconnecting site and building entryways, curb ramps, and parking areas.



		B.	New pavement material should be compatible with and complement the existing installations.



		C.	Pedestrian wearing course material may be rigid unit pavers (bricks, stone set's, concrete units, large paving slabs, etc.)and appropriate to the locale.  To facilitate use by people with disabilities, design a rigid base of concrete or asphaltic concrete beneath pavers.



		D.	Walks should be at least 1500 mm (60 inches), except 2400 mm (96 inches) minimum where abutting parking stalls. 



13.	ENTRANCES TO BUILDING:  Analyze special requirements for entrances to buildings, especially accessibility compliance with UFAS.



14.	LOADING DOCK DESIGN:  Design adequate space for truck maneuverability and parking of facility equipment, including trash dumpsters.  NCA will provide information on volume of truck activity and projection of future activity.



15.	PARKING FACILITIES:



	14.1	National Cemetery Administration will provide information on number of required spaces.



	14.2	Acceptable dimensions for parking are as follows for employee lots:



		a.	Minimum Bay Width		18 m (60'0")

		b.	Minimum Stall Width		2700 mm (9'0")



	14.3	The majority of parking in national cemeteries is parallel.



	14.4	Design parking facilities to accommodate people with disabilities.



16.	EQUIPMENT PADS:  Locate transformers and generators in accordance with VA requirements.



17.	LANDSCAPING DESIGN:



	17.1	General:  Integrate the landscape planting design with the overall design of the site.  The landscape planting shall compliment and enhance the architecture and site features, facilitate vehicular and pedestrian access, create open areas and vegetative screens, and ensure easy maintenance.



	17.2	Enhance established design and historical character of existing buildings and landscapes. The design should be an outgrowth of site function and building massing.  Site, building, and landscape should reflect an integrated concept.



	17.3	Provide open lawn spaces (interment areas) framed by groups of large and small trees.



	17.4	Limit the use of shrubs to buildings, screening, and control of pedestrian traffic.



	17.5	Select plants that are indigenous to the area, require little maintenance, and are disease and insect resistant.



	17.6	Do not select plants that are poisonous, irritating, thorny or that drop fruit or sap. Locate plants so they do not interfere with driver or pedestrian visibility, circulation, and safety.



	17.7	Plant bed outlines curvature shall have minimum radii of 3m (10 feet).  Design lawn areas to facilitate maintenance.



	17.8	Provide edging around shrub beds.



	17.9	Utilize ground cover on slopes steeper than 3:1, i.e. 3m horizontally to 1m vertically (3 feet to 1 foot).



	17.10	Include on landscape drawings:



		A.	A planting plan showing the location of all the landscape elements.



		B.	All plant material with the spread they will attain at maturity.



		C.	Outline of shrub planting beds and note if edging is used.



		D.	Existing plants to be removed, transplanted, or to remain.



		E.	Lawn limits.



		F.	A complete plant list giving key number, botanical name, common name, condition, size, quantity, and special characteristics required.  



		G.	Plant materials that conform to the standardized system of the American Association of Nurserymen, Inc., current American Standards for Nursery Stock, ANSI Z60.1. The plant materials must be indigenous to the locale and be available locally or in areas of the nation with similar climatic conditions.



		H.	Areas to be irrigated and the quantity of water in inches per week.



		I.	Details for all the landscape elements.



18.	EXTERIOR SIGNAGE:  Indicate the location of the exterior signage on the contract drawings.  VA will furnish exterior signage components, based on NCA Signage Standards, at the first drawing review.



19.	APPLICABLE SITE ENGINEERING AND LANDSCAPING MASTER SPECIFICATIONS INDEX:  Use the latest edition of VA Master Specifications.





	SECTION	DATE	TITLE



	DIVISION 1�GENERAL REQUIREMENTS

		

	01568	AUG 96/M	ENVIRONMENTAL PROTECTION



	DIVISION 2�SITE WORK



	02200	MAY 96/M	EARTHWORK



	02201	MAY 96/M	EARTHWORK (SHORT FORM)



	02444	SEPT 96/M	CHAIN LINK FENCE AND GATES



	02480	OCT 96/M	LANDSCAPING



	02513	AUG 96/M	ASPHALTIC CONCRETE PAVING



	02514	SEPT 96/M	SITE WORK CONCRETE



	02577	AUG 96/M	PAVEMENT MARKING





	DIVISION 10 - SPECILATIES



	10430	DEC 94	EXTERIOR SIGNAGE



















































----------END---------
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�STRUCTURAL DESIGN CRITERIA
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1.0	GENERAL: 



	1.1	Refer to ARCHITECTURAL DESIGN CRITERIA - DRAWINGS (ATTACHMENT) for general requirements and classification of drawings ("S-Series").



	1.2	For the structural design, follow the latest editions of:



		A.	Reinforced concrete design � ACI Standard 318, "Building Code Requirements for Reinforced Concrete", American Concrete Institute.



		B.	Structural steel design � "Specification for the Design, Fabrication and Erection of Structural Steel for Buildings", American Institute of Steel Construction.



		C.	Unless otherwise noted above � "Uniform Building Code", International Conference of Building Officials.



2.0	APPLICABLE STRUCTURAL MASTER SPECIFICATIONS INDEX:  Use the latest edition of VA Master Specifications.



	SECTION	DATE		TITLE



	01410	MAY 96/M	TESTING LABORATORY 					SERVICES

	02050	MAY 96/M	DEMOLITION

	02140	MAY 96/M	DEWATERING

	02200	MAY 96/M	EARTHWORK

	02360	MAY 96/M	FOUNDATION PILES  

	02362	MAY 96/M	AUGER�PLACED CONCRETE 				PILES 

	02363	MAY 96/M	AUGER�PLACED CONCRETE PILE 			CUT�OFF WALL 

	02370	MAY 96/M	FOUNDATION CAISSONS 

	03301	JUN 96/M	CAST�IN�PLACE CONCRETE 				(Short Form)

	03360	JUN 96/M	SHOTCRETE

	03415	AUG 96/M	PRECAST PRESTRESSED 					CONCRETE 

	05120	OCT 96/M	STRUCTURAL STEEL 

	05210	OCT 96/M	STEEL JOIST 

	05311	OCT 96/M	STEEL DECKING

	05321	OCT 96/M	STEEL DECKING COMPOSITE

	05400	OCT 96/M	COLD�FORMED METAL FRAMING

�
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