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2.  SOLICITATION, OFFER, AND AWARD, Standard Form 1442:  In Block 10A, change the 
date for receipt of proposal from “4/23/02” to “4/26/02”. 
 
3.  SPECIFICATIONS:  Delete the following listed pages and substitute the pages 
attached hereto.  On the revised pages, for convenience, changes are emphasized 
by the amendment number in parentheses before and after changes from the previous 
issue.  All portions of the revised (or new) pages shall apply whether or not 
changes have been indicated. 
 
    a.  Section 00110, Submission Requirements and Instruction:  Delete the 
second page of this section and replace with the second page, attached hereto. 
 
    b.  Volume 3 of 3, Appendix. 
 

Delete Page  Insert Page 
 

Appendix A, Vol 1, Mech 1.1  Appendix A, Vol 1, Mech 1.1 thru 
  thru Mech 5.1    Mech 5.1 
     --  Appendix A, Vol 1, Fire 1.1 thru 

  Fire 5.3 
Appendix A, Vol 2, I thru  (Delete Volume 2 in its entirety) 
  Spec II 

 
    c.  Volume 3 of 3, Appendix B:  Delete the page ANavajo Nation, Environmental 
Assessment for the Fort Wingate Elementary School, Fort Wingate, New Mexico, 
December 15,2000@ and delete the following letter from Marron Associates, Inc., 
dated December 15, 2000, Re: Environmental Assessment: Ft. Wingate Elementary 
Replacement School.  Replace with the ANavajo Nation, Environmental Assessment 
for the Fort Wingate Elementary School, Fort Wingate, New Mexico, December 15, 
2000, attached hereto. 
 
 
 
 ////////LAST ITEM//////// 
 







 
 
 

 4. Compliance With 10 CFR Part 435 
 
      a. COMPLIANCE.  In designing new BIA facilities, comply with the energy 

conservation requirements of 10 CFR Part 435.   
 
  b. CERTIFICATION STATEMENT.  Provide an energy conservation certification 

statement in the Design Development, 40% substantiating that the principles of 
effective energy conservation outlined in 10 CFR Part 435, have been 
incorporated.  An energy conservation certification statement is shown on sheet 
MECH 1.8. 

 
       This statement shall be inserted into the submittal manual. 
 
 
C. DRAWING REQUIREMENTS 
 
 1. Engineer's Seal 
 
  a. GENERAL REQUIREMENT.  Stamp or affix each sheet of the mechanical 

drawings with the seal of registration of the professional engineer in charge.  
(This individual must be licensed to practice mechanical engineering in the state 
where his or her business is located.) 

 
  b. ON RECORD DRAWINGS ONLY.  If the state prohibits the placement of seals 

on reproducible drawings (such as on mylar) that will be used to make multiple 
copies or will otherwise be transferred from the engineer's control, then have the 
responsible engineer seal, sign, and date only the record sets of drawings.  The 
record sets are those documents used for the permanent record of the project 
owner, project engineers, and involved regulatory agencies. 

 
 
 2. General 
 
      a. Do not superimpose mechanical equipment, duct work, and piping on 

architectural plans. 
 
  b. Indicate room numbers on all mechanical drawings and match numbers given on 

the architectural floor plans. 
 
  c. Assemble sheets by building and number in proper sequence. 
 
  d. Title each mechanical sheet as to building, building number and pages of work, 

in addition to the title block, for example:  School Building No. 201:  Plumbing. 
 Sheet numbers for HVAC sheets shall be preceeded by "M" and for Plumbing 
by "P". 

 
  e. The systems designs shall be clear, simple, and orderly, with legible lettering. 
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  f. Clearly indicate by symbol or note which part of the work shown is new and 
which part existing.  Prepare the drawings in such a manner that there is no 
question as to the extent of the contract.  Existing material and equipment to 
remain and to be reused shall be so noted.  Wherever possible, elements no 
longer to be used shall be removed;  do not "abandon-in-place" unless absolutely 
necessary. 

 
  g. Use the word "Contractor".  Do not refer to "general contractor", "plumbing 

contractor", and such terms.  Use "Government" in lieu of "Owner".  Do not use 
the expression "by others".  The government's representative shall be referrd to 
as "the Contracting Officer". 

 
  h. Avoid the use of trade names in describing materials or equipment.  Note:  After 

a system, or equipment is described to the greatest extent possible and it is 
judged helpful to refer to trade name, it should be used with the modifying 
phrase, "or approved equal".  Avoid designing around a system or equipment for 
which there is only one manufacturer.  Assure the availability of equipment to 
suit the design by selecting the products of three or more manufactures.  Include 
equipment selection data sheets in the Design Analysis.  A complete specification 
is required although a trade name and model number is used. 

 
  i. Clearly show specific project requirements on the drawings and will describe in 

detail, the scope of the project, type of construction, source and type of fuel, 
basic mechanical requirements, and type of utilities and their locations. 

 
  j. Include a north arrow on each mechanical floor plan sheet orientation. 
 
  k. Title each floor plan, partial plan, detail, and show scale. 
 
  l. Provide plan and elevation of all mechanical or equipment rooms for boiler, 

furnace, or domestic hot water storage facilities a scale of not less than 1:32 
(3/8" = 1'-0") is recommended. 

   
  m. Provide details (standard or unique) and elevations as needed to illustrate or 

clarify equipment installation.   Scale shall be as needed to illustrate or clarify 
equipment installation and to identify all component parts. 

 
  n. Coordinate all building utilities with outside utility plans. 
 
  o. Provide complete legends to cover all mechanical systems.  Separate legends 

shall be provided for plumbing and HVAC.  Legends shall include all symbols 
and letter abbreviations used on the drawings. 

 
  p. Coordinate the mechanical work indicated on the drawings with all other 

disciplines to the extent that there will be no conflict with the installation of the 
mechanical equipment.  Coordinate with electrical to the extent that controls, 
voltage and phase characteristics indicated for the equiment are in conformity 
with the electrical drawings. 

 
  q. Coordinate the mechanical work indicated on the drawings with the 

specifications.   
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  r. Provide drawings and details to clarly indicate the extent and quantities of all 

demolition work.  As-built drawings furnished by the Government which will not 
produce legible prints shall be redrawn to the extent necessary to define the 
work.  Drawings must be deailed enough to permit bidding and construction of 
the work. 

 
  s. Each sheet of the mechanical drawings shall include the seal and signature of the 

Registered Mechanical Engineer responsible for the design. 
 
 2. Controls for Mechanical Systems 
 
  a. General:  Controls for the mechanical systems shall be kept as simple as possible 

to provide the required functions and affect energy conservation.  Elaborate and 
unnecessary controls are to be avoided.   

 
  b. Provide complete control diagrams, written sequences and ladder diagrams 

(coordinate with electrical) to show all control functions required to operate all 
the mechanical systems.  Show all automatic dampers and automatic valves 
which require control.  Indicate all control parameters (temperatures, time 
sequences, valve and damper positions, etc.) required to fully describe all 
functions.  Provide panel schedules to clearly indicate components (switches, 
gages, indicator lights, etc.) which go in each panel and give location of panel.  
Provide detail of control air compressor and dryer and indicate location. 

 
       NOTE:  All controls shall be consolidated on one or more drawing sheets.  

Control drawings and sequences scattered on other drawing sheets will not be accepted. 
 
 3. Equipment Schedules. 
 
  Provide complete equipment schedules which include all items of equipment and all 

parameters of equipment selection.  For all electrically powered equipment, show the 
power requirement (Horsepower of KWH), phase (single or three), voltage and 
frequency (coordinate with electrical drawings).  Show motor speeds required.  
Consolidate all schedules on one or more sheets. 

 
 4. Heating, Ventilating, and Air Conditioning (HVAC) 
 
      a. Provide complete equipment, duct work and diffuser/register plan layout showing 

all heating and air conditioning units to scale and clearly indicating their location 
(ceiling, space, exposed, etc).  Show all offsets, risers structural and architectural 
elements which interfere with ducts (provide required details/section to clarify), 
thermostat locations, control panels, duct sizes, equipment symbols fire and smoke 
dampers, clearly identify all sections of lined duct work, splitter dampers, extractors, 
required access panel locations and size, balancing dampers, furred in spaces, etc.  
Minimum scale for these plans is 1:100 (1/8" = 1'-0") (see note under 4.b. below). 

 
  b. Provide complete heating/cooling pipe plan layout and isometric diagram which 

show all required valves, special fittings, pipe sizes, vent and drain locations, 
expansion joints or loops (size all loops), guides, anchors, coils, radiation units, 
equipment symbols, offsets, sleeves, structural and architectural elements which 
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interfere with piping (provide required details/section to clarify), thermostat and 
control panel locations, furred in spaces, riser locations, etc.  Minimum scale for 
these plans is 1:100 (1/8" = 1'-0"). 

 
       NOTE:  Duct work and piping plans indicated above will normally be separate 

plans; they will only be combined when it will not result in a congested, difficult to 
read drawing.  A larger scale may be used if it results in a plan that clearly shows all 
required information.  Recommended scale is 1:50 (1/4" = 1'-0"). 

 
  c. Provide large scale plan of boiler room, showing location of all equipment and 

piping.  Include sections for clarity.  Show clearances around equipment for 
servicing and coordinate with electrical for panelboard locations.  Locate piping 
with relation to floors, walls, and ceiling.  Clearly show location and size of 
combustion air openings. 

 
  d. Provide boiler/chiller and mechanical room isometric or schematic diagram 

complete with all fittings, valves, pump strainers, balancing valves, 
thermometers, flow indicators, control valves, drain valves, expansion tanks, 
water treatment equipment, air separators, fuel piping, pipe sizes, etc. 

 
  e. Provide plot plan to show all outside equipment, piping, fences, etc.  Coordinae 

with Civil. 
 
  f. Provide complete details as follows: 
 
   - Equipment supports and hangers 
   - AH Unit duct arrangements complete with dampers, turning vanes, flexible 

connections, etc. 
   - Fire/smoke damper detail and schedule giving size, type, and rating. 
   - Coil and radiation unit piping including pipe size schedule, control valves, 

balancing valves, air vents, etc. 
   - Roof mounted equipment, vents, penetrations, etc. 
   - Pipe sleeves 
   - Pipe guides, expansion joints or loops and anchors 
   - Diffusers, grille, and register installation 
   - Automobile exhaust systems (shops and garages) 
   - Dust collector systems (shops) 
   - Ventilation hoods (all type) 
   - Kitchen exhaust systems complete 
   - Pumps with connecting piping gages, etc. 
 
 5. Plumbing 
 
  a. Provide complete plan layout (provide separate water and waste plans if required 

for clarity) to show all roof drain, waste, vent, and water piping including 
plumbing fixtures, fixture numbers, vents, risers, cleanouts, offsets, sleeves, wall 
hydrants, isolation valves, all pipe sizes, service entrance locations, etc.  
Recommended scale is 1:100 (1/8" = 1'-0") minimum. 

 
  b. Provide large scale for any area of congested piping including kitchens, toilet 

areas, shower areas, etc.  Recommended scale is 1:50 (1/4" = 1'-0") minimum. 
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  c. Provide complete and separate isometric or schematic diagrams for waste/vent, 
roof drain and water piping showing all plumbing fixture numbers, traps, 
cleanouts, offsets, vents (number vents), pipe sizes, valves, pipe sleeves, 
isolation valves, access panel locations, vent through roof, air chambers, 
connection to existing, capped lines, drain locations and valves, indicate pipe 
location (crawl space, tunnel, furred chase, etc.) roof drain swing joints, etc. 

 
  d. Soil and waste shall be shown to 1524 mm (5 ft) outside of building for 

connection to outdoor utilities.  Provide cleanout.  Show invert elevation.  
Coordinate with utility plot plan. 

 
  e. Water service shall be shown to outside of building.  Provide service valve and 

valve box. 
 
 6. Fire Protection Systems 
 
  a. Show location of fire line entrance into the building (may be shown on plumbing 

plan but shall be clearly identified). 
 
  b. Provide complete detail of fire sprinkler riser including all valves, check valve, 

pressure gages and taps, flow switches, water alarms, retarding chamber, test 
fitting, drains, pipe sizes, etc. 

 
  c. Provide complete details diagram of kitchen hood fire protection system 

including all required components. 
 
 7. Fuel Distribution System (Interior) 
 
  a. Complete plan layout (may be incorporated with plumbing plan if it does not 

confuse or clutter the plan). 
 
  b. Provide fuel piping isometric diagram showing all valves, special fittings, pipe 

sizes, PRV's, meters, etc. required. 
 
  c. Complete details to cover the following: 
 
   - Connections to kitchen equipment, burners, tanks, unit heater, etc. complete 

with all required unions, strainers, drip legs, PRV's, pipe sizes, strainers, 
check valves, etc. required. 

   - Wall, partition, floor sleeves and roof penetrations 
   - Pressure regulators and meters 
   - Day tanks and storage tanks 
   - Laboratory gas distribution system with emergency shut-off valve(s) 
 
 
 
 
 8. Fuel Distribution Systems (Exterior) 
 
  a. Provide plans (may be incorporated on Civil drawings if it can be done with 

clarity and does not confuse or clutter the plans) to show all fuel distribution 
piping, storage tank locations, meter location, valves, locations and size of 
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existing, etc. 
 
  b. Provide details as follows: 
 
   - Storage tank installation complete with supports, anchors, piping, fittings, 

piping containment chambers, manholes, manhole access pits, valves, fitt 
station details, capacity, pipe sizes, meter, PRV's, etc. 

   - Building and master meter loops. 
   - Connections to existing utilities including all pipe sizes. 
   - Vaporizer piping details with pipe sizes. 
   - Plan of storage facility (minimum 1/4"-1'0") giving dimensions to fences, 

adjacent building, fill stations, regulators, meters, vaporizer; show gage 
sizes, access roads, etc.  Coordinate with Civil drawings. 

   - Valve box 
 
  c. Gas Systems:  Indicate in W (BTUH or CFH) the required service capacity at 

each building. 
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 ENERGY CONSERVATION CERTIFICATION 
 STATEMENT 
 
 
 
 
 
PROJECT NAME:   
 
LOCATION:           SRS#:   
 
DESIGN CONTRACT #:   
 
 
 THIS FACILITY HAS BEEN DESIGNED IN A MANNER THAT PROVIDES FOR 

CONSIDERATION OF THE PRINCIPLES OF EFFECTIVE ENERGY BUILDING 
DESIGN PRESCRIBED IN 10 CFR PART 435, "ENERGY CONSERVATION 
VOLUNTARY PERFORMANCE STANDARDS FOR COMMERCIAL AND 
MULTI-FAMILY HIGH RISE RESIDENTIAL BUILDINGS;  MANDATORY FOR 
NEW FEDERAL BUILDINGS." 

 
 
 
COMPANY:   
 
SIGNED:          DATE:   
 
TITLE:   
 PROJECT MECHANICAL ENGINEER 
 
 
COMPANY:   
 
SIGNED:          DATE:   
 
TITLE:   
 PROJECT ELECTRICAL ENGINEER 
 
 
COMPANY:   
 
SIGNED:          DATE:   
 
TITLE:   
 PROJECT ARCHITECT 

 

 
 

 Apr 95 Rev 1, Nov 99   General  Approach  MECH 1.8 
 Vol 1  



 
 
 

MECH 2  CODES, STANDARDS, AND LAWS 
 
 
A. GENERAL  
 
 For mechanical engineering design, follow industry and government codes, standards, and 

laws relevant to the field of design responsibility.  Use codes and standards in force at the 
time of the design contract award. 

 
 
B. APPLICABLE CODES 
 
  - Uniform Mechanical Code (UMC) 
  - Uniform Plumbing Code (UPC) 
  - Uniform Fire Code (UFC) (may be used for guidance, not officially applicable) 
  - ASME Boiler and Pressure Vessel Code 
  - National Fire Codes (25 BIAM, Supp. 18, 1.3B) 
 
 
C. STANDARDS 
 
  - NFPA 31, "Standard for Installation of Oil Burning Equipment" 
  - NFPA 45, "Fire Protection for Labs Using Chemicals" 
  - NFPA 54, "National Fuel Gas Code" 
  - NFPA 58, "Standard for the Storage and Handling of Liquified Petroleum Gases" 
  - NFPA 8501, "Prevention of Furnace Explosions in Fuel Oil and Natural Gas 

Single Burner Furnace" (IRI fuel train requirements) 
  - NFPA 90A, "Installation of Air Conditioning and Ventilating Systems" 
  - NFPA 96, "Removal of Smoke and Grease-Laden Vapors from Commercial 

Cooking Equipment" 
  - Standards in ASHRAE handbooks, including Fundamentals; Systems and 

Equipment; Applications; and Refrigeration 
   ASHRAE 62-1989, Ventilation for Acceptable Indoor Air Quality 
  - Standards in Industrial Ventilation:  A Manual of Recommended Practice, by 

OSHA and the American Conference of Governmental Industrial Hygienists 
  - 10 CFR Part 435, "Energy Conservation Voluntary Performance Standards for 

New Commercial and Multi-Family High Rise Residential Buildings; Mandatory 
for New Federal Buildings" (format similar to but not identical to, ASHRAE/IES 
90.1-1989) 

  - Standards in reference manuals of the Sheet Metal and Air Conditioning 
Contractors National Association, Inc. (SMACNA) 

  - "41 CFR, 101-19.6, App. A, Uniform Federal Accessibility Standards" 
 
 
  SEE ALSO:  ACCESS - Building Accessibility chapter of this handbook. 
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MECH 3  HEATING, VENTILATING, AIR CONDITIONING (HVAC) 
SYSTEMS 

 
A. DESIGN CRITERIA 
 
 1. Indoor Design Criteria 
 
  Design HVAC systems to maintain the following indoor temperatures in BIA buildings. 
 
  Building 
  Type     Summer    Winter 
 
  Dormitory   25oC (78oF)   21oC (70oF) 
  Detention    25oC (78oF)   22oC (72oF) 
  School       24oC (75oF)   22oC (72oF) 
  Offices      24oC (75oF)   22oC (72oF) 
 
 2. Outdoor Design Criteria 
 
  Base outdoor design criteria on the 99% winter and 2-1/2% summer design dry-bulb 

columns from the ASHRAE Fundamentals Handbook, unless severe local conditions 
require otherwise.  Identify the proposed outdoor design criteria in the 20% Schematic 
submittal. 

 
 
B. CALCULATIONS AND DESIGN ANALYSIS 
 
 1. Calculations 
 
  a. FORMAT.  Submit relevant engineering calculations at each phase of design, 

using 216 mm x 279 mm (8-1/2 in x 11 in) preprinted data sheets.  For 
computer-generated calculations, submit complete input and output data for 
calculations in accordance with recognized industry standards and include a 
legend for symbols and code letters used.  Partial calculations and rule-of-thumb 
estimating are not acceptable. 

 
  b. CONTENT.  At minimum, submit calculations for: 
 
   - Heat loss (room by room) 
   - Heat gain (room by room) in air-conditioned buildings;  include a 

psychometric chart for each air-conditioning system (for labs, classrooms, 
dining areas, and so on) 

   - Total heating and cooling loads for each building and for each zone within 
the building 

   - Heating system equipment sizing and model selection 
   - Cooling equipment sizing and model selection 
   - Life Cycle Cost Analysis 
   - Pump heads (using piping lengths and fitting counts by type) and model 

selection 
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   - System volumes and expansion tank sizing 
   - Primary fuel requirements (including initial gas pressures, one-month storage 

capacities, vaporization capacities for LP gas systems, and distribution line 
sizing) 

 
 2. Design Analysis 
 
  In the Design Analysis, discuss relevant codes, criteria and factors in system selection 

(design temperatures, outside air volumes, exhaust air changes/hour, HVAC zoning, 
control system selection, fuel alternatives, energy conservation, connection to existing 
utilities, operating and maintenance concerns, special training requirements, and so 
on). 

 
 
C. SYSTEMS AND EQUIPMENT 
 
 1. Boilers 
 
  a. GENERAL.  Specify boilers, pressure vessels, hot water heaters, and heating 

and cooling systems in accordance with applicable ASME and other codes, and 
include relevant code symbol stamps on the drawings: 

 
   - ASME Section I - Power 
   - ASME Section IV - Heating Boilers 
   - ASME Section VIII - Division I - Pressure Vessels 
   - ASME CSD-1-1992 - Controls and Safety Devices for Automatically Fired 

Boilers 
   - ASME Section IX - Welding and Brazing Qualifications 
   - Industrial Risk Insurers (IRI) and Military Specification MIL-B-1B796E 
   - ASME B31.1 - Power Piping 
   - ASME B31.2 - Fuel Gas Piping 
   - ASME B31.4 - Liquid Petroleum Transportation Piping System 
   - ASME B31.5 - Refrigeration Piping 
   - ASME B31.9 - Building Service Piping 
 
  b. DRAWINGS.  On the detailed mechanical drawings and specifications, show: 
 
   - All new and existing boilers and pressure vessels, trim, controls, and piping 
   - Safety relief valves and discharge piping 
   - Boiler and burner types and manufacturers' kW (BTUH or LBS/HR) ratings; 

fuel types; and controls and their functions 
   - Fuel train diagrams (gas and oil) 
 
 
 
 
 
  c. CONTROLS AND SAFETY DEVICES.   
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 INSPECTION/REGISTRATION. 
     
    e. NEW INSTALLATION START-UP.  Provide a trained, factory-

authorized representative, to test, start-up, balance, and to provide appropriate 
training to the boiler operators/maintenance personnel at the location (ASME 
CSD-1-1192, Part CG). 

 
 FOOD SERVICE EQUIPMENT.  
     
 2. Air Conditioning Systems 
 
  a. GENERAL.  Do not include mechanical air conditioning in building designs 

unless called for in the Program of Requirements.  User requests are insufficient 
justification for inclusion. 

 
  b. REFRIGERANTS.   
   
  c. EVAPORATIVE COOLING.    
 
 3. Air Handling Systems 
 
  a. GENERAL.  Specify factory-fabricated, packaged air handling units.  Indoor 

units are preferred over roof mounted equipment. 
  b. HEATING COILS AND FAN SECTIONS.  Equip all units with hot water 

heating coils (rather than specifying gas-fired units).  Wherever feasible, specify 
internally isolated fan sections versus externally isolated units. 

 
 4. Steam Systems 
 
  Specify steam systems for heating only when an existing steam system is being 

expanded to serve a building addition.  Do not specify steam heat systems for a new 
facility. 

 
 5. Water Treatment Systems 
 
  Provide water treatment equipment for closed-loop heating and cooling systems, steam 

systems, and open-loop cooling tower systems.  For closed-loop systems, use shot-type 
feeders.  In the specifications, detail testing requirements, treatment standards, 
operating instructions, and the provision of one year's supply of chemicals and tests. 

 
 6. Heating Systems 
 
  a. GENERAL TYPES.  Design circulating hot water heating systems with reverse 

return piping.  For each system, provide steel water tube or cast iron boilers.  If 
two boilers are used each shall  capable of meeting 67 percent of the total 
connected heating load.  Provide emergency boiler shutdown switches at the 
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boiler room exit.   
 
  b. FUEL TYPE.  Fuel selection shall be based on availability and life cycle cost 

analysis.  Remote locations may have only LPG or fuel oil available.  For 
environmental reasons, LPG would be preferred if the mechanical room is not 
below-grade level.  Electricity is rarely the most cost effective fuel and must be 
justified with LCC analysis. 

 
  c. PIPING SYSTEMS.  For hydronic piping, specify schedule 40, black steel pipe 

with threaded grooved or flanged fittings, or type L copper with 95-5 solder 
joints up to 50 mm     (2 in), and schedule 40 black steel with welded joints for 
piping 65 mm (2-1/2 in) and larger.  Insulate all piping in accordance with 10 
CFR Part 435, "Energy Conservation Standards". 

 
  d. ANTIFREEZE.  In cold climates -- minus 12oC (+10oF) or lower -- design 

heating systems with 30% propylene glycol antifreeze (industrial grade, with 
inhibitors formulated for heating water systems).  Correct equipment capacities 
for the effect of the antifreeze on heating coils, pumps, boilers, and so on, and 
provide a glycol mixing tank and electric feed pump. 

 
 7. Fuel Oil Systems 
 
  a. GENERAL.  When possible, specify fuel systems other than oil.  Heating with 

fuel oil involves significant initial and ongoing expenses that increase life cycle 
costs.  If fuel oil is selected, clearly indicate on the contract documents all 
required components of the fuel oil system, including (but not limited to) tanks, 
manholes, access manways to grade, fuel supply and return piping, vent piping, 
vent caps, remote fuel oil gauges, monitoring wells, and backfill materials.  Oil 
tanks installed within the expected ground water must be provided with concrete 
hold-down pads and anchor straps. 

 
  b. TANKS.  For underground fuel oil storage, specify "UL Listed" double-wall 

steel or fiber reinforced plastic tanks, installed in accordance with EPA 
regulations, and include electronic leak detection.   

 
 8. Underground Hot Water, Chilled Water, and Steam Distribution Systems 
 
  a. Use prefabricated or pre-engineered underground piping systems between 

buildings composed of a single assembly with inner pipe, insulation, and outer 
conduit. 

 
  b. Design piping systems in accordance with site ground water conditions, operating 

temperatures, and site soil classifications.  
 
  c. On the construction drawings, include assembly details and locations for joints, 

thrust blocks, expansion loops, and manholes, and show compaction 
requirements and depth of burial.  Provide sufficient isolation valves for 
sectionalizing the distribution system for maintenance, inspection, and repair. 

 
 9. Temperature Control Systems 
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  a. GENERAL.  Specify electric, pneumatic or direct digital (DDC) temperature 
controls.  Direct Digital Control systems are desireable in most large or complex 
facilities and shall be specified BacNet compliant. 

 
  b. COMPONENTS.  Use copper for all exposed air piping.  Concealed air piping 

may be polyethylene, but must be plenum-rated when installed in a return air 
plenum.  Size tank-mounted duplex compressors so that each compressor runs no 
more than one-sixth of the time.  For air receivers, specify ASME-stamped and 
registered pressure vessels.  Provide a refrigerated air dryer, and locate 
compressors and dryers in the boiler room. 

 
  c. SEQUENCES.  Design complete sequences of operation for each mechanical 

system, and show the sequences on the drawings.  The control sequences may 
also be in the specifications, but they must be shown on the drawings below the 
applicable control schematic drawings.  Keep control sequences as simple as 
possible, while providing both functionality and energy conservation.   

 
 
 10. Miscellaneous Requirements 
 
  a. SHOWER/TOILET EXHAUST.  Do not vent exhaust systems into a concealed 

space such as an attic.  Extend exhaust systems to roof or wall terminations.   
 
  b. ELECTRIC HEAT.  May be used for spot heating remote spaces like a pump 

house or concession stand when the central heating system is not available.   
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MECH 4  PLUMBING SYSTEMS 
 
 
A. DESIGN CRITERIA 
 
 Design plumbing systems in accordance with the Uniform Plumbing Code or equivalent 

local codes.  Identify the controlling code in the first design submittal. 
 
 
B. CALCULATIONS AND DESIGN ANALYSIS 
 
 1. Calculations 
 
      a. FORMAT.  Submit relevant engineering calculations at each phase of design 

using 216 mm x 279 mm (8-1/2 in x 11 in) preprinted data sheets.  For computer-
generated calculations, submit complete input and output.  Complete all calculations in 
accordance with recognized industry standards.  Partial calculations and rule-of-thumb 
estimations are not acceptable. 

 
  b. CONTENT.  At minimum, submit calculations for: 
 
   - Storm drainage requirements for low sloped roofs 
   - Pipe carrying capacities 
   - Fixture counts for domestic hot water and cold water, sewer drainage, and 

vent capacities 
   - Domestic cold water probable peak flow demands, pressure requirements, 

pressure availability, and pipe sizing 
   - Domestic hot water probable peak flow demands, water heater storage and 

recovery sizing, heater fuel requirements   
   - Heating fuel requirements -- include list of fuel burning equipment -- boilers, 

water heaters, kitchen equipment, laundry equipment, laboratory equipment, 
and so on -- including inputs and outputs) 

 
 2. Design Analysis 
 
  a. In the Design Analysis, discuss relevant codes, criteria and factors in system 

selection (water heater type, water supply and sanitary drainage systems, fuel 
alternatives, energy conservation, connection to existing utilities, operating and 
maintenance concerns, special training requirements, and so on). 

 
 
C. SYSTEMS AND EQUIPMENT 
 
 1. Drain, Waste, and Vent Systems 
 
  a. MATERIALS.  For sanitary waste systems, specify PVC, ABS or cast iron pipe 

as soil conditions dictate for below-grade installations. 
 
  b. DRAWINGS.  Indicate complete systems on the drawings, showing sizes, 

locations of each fixture, pipe routing and sizes, equipment drawn to proper scale 
and fully detailed. 
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 2. Domestic Cold Water Systems 
 
  a. WATER CONSERVATION.  Incorporate the latest proven water-conserving 

methods, materials, and equipment in all domestic cold water systems. 
 
  b. DOMESTIC WATER PIPING.  Above ground, specify type L rigid copper 

piping with 95-5 soldered wrought copper fittings.  Below grade, specify type K 
soft copper piping with no joints.  Plastic piping is prohibited for domestic water 
systems. 

 
  c. LEAD BAN.  Consistent with the requirements of Section 1417 of the Safe 

Drinking Water Act (June 19, 1986), do not use lead solder, lead flux, or lead 
piping in any repairs or new installations of building plumbing systems and 
public water systems. 

 
 3. Domestic Hot Water Systems 
 
  a. GENERAL.  Specify domestic water heaters separate from hot water heating 

systems, with separate vent stacks.  Do not use space heating systems to generate 
domestic hot water.  Also, provide a hot water recirculation system.  Do not 
specify heat traced systems in lieu of a recirculating system unless shown to be 
cost effective by a life cycle cost analysis. 

 
  b. STUDENT SHOWERS AND LAVATORIES.  Provide a tempered water system 

to deliver 43oC (110oF) water to student showers and student lavatories.  Make 
mixing valves accessible only to building staff.  Generate and store domestic hot 
water at 60oC (140oF).  Temper to 43oC (110oF) for distribution to the showers 
and lavatories.  For systems with a substial hot water demand evaluate using 
copper finn tube hot water heaters with separate storage tanks in lieu of tank type 
hot water heaters.  Do not specify helical fin heat exchanger. 

 
 4. Plumbing Fixtures 
 
  a. HEAVY-DUTY FIXTURES.  Specify only heavy-duty, institutional quality 

plumbing fixtures.  Avoid fixtures that can be easily cracked, chipped, broken, 
plugged, or disassembled. 

 
  b. SPECIAL FIXTURES.  In unsupervised locations, use vandal-resistant fixtures.  

Use detention fixtures in detention facilities. 
 
  c. SAFETY SHOWERS.  Include eye wash and safety showers in all mechanical 

rooms, laboratories, and other rooms where chemicals will be used. 
 
  d. SPECIFICATIONS.  Provide detailed specifications,  including model numbers 

for all fixtures. 
 
  e. ACCESSIBLE FIXTURES.  Provide handicap accessible fixtures and controls, 

mounted in accordance with the Uniform Federal Accessibility Standards (UFAS) 
and, as applicable, use the adopted elementary school standards, 
"Recommendations for Accessibility to Serve Physically Handicapped Children 
in Elementary Schools". 
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 5. Potable Water System Sanitizing 
 
  In the specifications, include requirements for cleaning, flushing, and sanitizing all 

components of potable water systems. 
 
 6. Gas Distribution Systems 
 
  a. GENERAL.  Show underground LP or natural gas distribution piping on the 

construction drawings from the system connection point to the building served.  
Specify only polyethylene piping with compatible fittings and valves for 
underground use with natural gas.  Refer to the fuel gas systems guide 
specifications for LPG and natural gas in the SPEC - Specifications chapter. 

 
  b. NATURAL GAS.  Locate natural gas distribution systems away from loading 

docks, driveways, sidewalks, air inlet louvers, and other locations where physical 
damage might occur or where pressure-reducing valve venting could enter the 
building served.  Show the location of the gas meter and pressure-reducing valve 
on the contract documents. 

 
  c. LIQUIFIED PETROLEUM GAS (LP Gas).  Install LP gas storage tanks, 

vaporizers (when required), and distribution systems in accordance with NFPA 
58, "Standard for the Storage and Handling of Liquified Petroleum Gases".  On 
the contract documents, clearly indicate all components of the LP gas system -- 
including, but not limited to, the tank, tank support saddles, piping, relief valves, 
pressure gauge, volume gauge, thermometer, vaporizer, unloading station, 
emergency shutoff valves, power supply to the vaporizer, pressure, regulator, 
chain link fencing, gates, etc.  The design mechanical engineer shall determine if 
a vaporizer is required based on the design heating load and the site minimum 
temperature. 

 
  d. RESPONSIBILITY.  The natural gas or LP gas distribution system shall be 

indicated on the site utility plan, but shall be the responsibility of the design 
mechanical engineer.  System sizing, routing, and coordination with the fuel 
supplier shall also be accomplished by the design mechanical engineer. 
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MECH 5  STANDARD DETAILS 
 
 Sample details illustrating requirements for mechanical system construction are 

shown on exhibits MECH 5.2 through MECH 5.10 at the end of this chapter. 
 
  1. Hot Water Convector Piping Detail  MECH 5.2 
  2. LP Gas Storage Tank Piping (Single)  MECH 5.3 
  3. LP Gas Storage Tank Piping (Double)  MECH 5.4 
  4. LP Gas Tank Support Detail    MECH 5.5 
  5. Oil Tank Piping Details     MECH 5.6 
  6. Oil Burner Piping Detail     MECH 5.7 
  7. Hot Water Boiler Schematic     MECH 5.8 
  8. Hot Water Unit Heater Piping Detail  MECH 5.9 
  9. Roof Mount Exhaust Fan     MECH 5.10 
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FIRE 2   GENERAL 
 
 
A. RESPONSIBILITY FOR 
 
 1. The A/E contractor is responsible for coordinating the overall fire protection plan.  

Requirements relative to each engineering discipline are discussed in the chapters of 
this handbook devoted to these disciplines (civil, structural, etc.) consistent with the 
National Fire Code. 

 
 2. Do not deviate from this criteria in the planning, engineering, design, and construction 

of BIA facilities without prior approval. 
 
 3. Do not reference this section in Federal Specifications or other procurement 

documents. 
 
 
B. CRITERIA 
 
 This section establishes BIA fire protection engineering policy and criteria. 
 
 
C. WHEN REQUIRED/TYPES 
 
 1. New Buildings 
 
  Install fire sprinkler systems in all new buildings exceeding 185 m2 (2,000 sf).  Use 

wet systems unless a building cannot be designed to protect piping from freezing 
temperatures.  "Cold attic" systems approved only in one- and two- family residential 
buildings.  Do not use a dry system to justify use of a "cold attic" construction.   

 
 2. Existing Facilities   
 
  Those which are acceptable to the authority having jurisdiction and meet the 

requirements of NFPA 101 and Life Safety for existing occupancies do not have to be 
modified to comply with this section if they are not renovated, modernized or 
rehabilitated. 

 
 3. Building Additions 
 
  Extend sprinkler systems installed for building additions to provide fire protection to 

the original buildings.  Dry sprinkler systems are acceptable for additions if required 
by the existing building construction. 
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D. DESIGN REQUIREMENTS 
 
 1. Basic Criteria 
 
  Design and install all sprinkler systems in accordance with NFPA 13, "Installation of 

Sprinkler Systems" using as a minimum "ordinary" hazard occupancy classification.  
On the drawings, indicate the fire sprinkler water supply location, pressure, and flow 
capabilities, and include hydraulic calculations and complete installation instructions.  
If a fire pump is required, include a size and capacity schedule, show the pump 
location, and indicate any electrical supplies to be provided.  Use schedule 40 black 
steel for piping and provide an outside service line post indicator valve as required by 
NFPA.   

 
  Conform to UBC for building construction, fire separation requirements, allowable 

floor area and building height limitations. 
 
 2. BIA Standards 
 
  The BIA does not allow antifreeze loops off wet systems to protect freezing locations.  

Dry pendant heads may be used if adequate coverage can be provided.   
 
 3. Design Analyses 
 
  Required for all designs.  Submit in accordance with the SUB - Submittal Requirements 

chapter of this handbook.  
 
  Verify the adequacy of the water supply with flow tests and pressure measurements. 

Submit a report to the BIA stating whether or not the water supply system can support 
a fire sprinkler system. On the drawings, show available residual fire flow water 
pressure at the fire sprinkler riser. 

 
 4. Egress and Life Safety 
 
  Comply with NFPA 101.  Conflicts between UBC and NFPA 101 related to fire 

resistance rating shall conform to NFPA 101 and criteria contained in this section. 
 
 5. Water Demands for Sprinklered Facilities 
 
      a. The water demand required for sprinkler protection depends upon occupancy, 

discharge density, design area, and type of sprinkler system (wet or dry), type of 
construction, and other building features. 

 
  b. Hose streams are needed concurrently with sprinkler discharge in order to effect 

final extinguishment or to wet down adjacent structure. 
 
  c. The total water demand for sprinklered occupancies is equal to the sum of the 

domestic demand plus the sprinkler system(s) water demand and the hose 
stream(s) demand.  The total demand shall be available at the sprinkler system 

 

 
 

 Apr 95  Rev 1, Nov 99  General  FIRE 2.2 
 Vol 1  



 
 
 

connection to the underground main, and at the pressure necessary to produce the 
required sprinkler density over the required hydraulically most remote area of 
sprinkler operation. 

 
  d. Water demands for buildings and facilities that are not fully sprinklered are based 

on fire department hose stream requirements. 
 
 6. Water Pressure Required for Sprinklered Facilities 
 
  Provide pressure as required to meet the total demand as determined by hydraulic 

calculations.  The total demand is the required sum of the domestic demand, sprinkler 
demand, and hose stream demand. 

 
 7. Water Storage 
 
      a. If the public water system supplying a facility is reliable, provide a minimum of 

two connections, each providing at least 50 percent of the required capacity, having 
adequate capacity and pressure to meet water requirements, and continuous reserve 
storage capacity at least equal to the required fire protection water storage.  If this is 
done, then no separate water storage facility is required. 

 
      b. Requirements for fire protection water storage are based on the assumption that 

there will be only one fire at a time.  The quantity of water required is equal to the 
product of the fire protection water demand and the required duration.  This quantity 
represents fire protection requirements only, and shall be available at all times.  Water 
supply for domestic, industrial, and other demands shall be added to these requirements 
to determine the total amount of water that is necessary at a facility.   

 
  c. The total stored supply for fire protection purposes shall be sufficient to meet the 

maximum required fire flow demand for the duration specified. 
 
  d. In computing the fire protection storage requirement, a reduction in storage 

capacity is acceptable if an adequate replenishment source is available.  Factors 
that must be evaluated include the reliability of the makeup facility, its sustained 
flow capacity, its method of operation (automatic or manual), and flow 
limitations imposed by the capacity of treatment operations. 

 
  e. The water storage shall be self-replenishing.  It shall reach required volume 

during normal consumption within 48 hours, and with 24 hours curtailing normal 
consumption. 

 
 
 
 
 8. Sources of Water Supply 
 
  Primary water supplies shall consist of one or a combination of the following: 
 
      Two connections to a public water system (one connection is ample for a small 
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activity, such as a Reserve Training Facility). 
 
   Elevated tanks or reservoirs. 
   Multiple pumps with adequate suction supply. 
 
  9. Fire Pumps 
 
      a. Pumps for fire protection shall have adequate capacity with reliable power and 

water supply.  This equipment shall conform to requirements of NFPA 20, "Installation 
of Centrifugal Fire Pumps".  Fire pumps, drivers and other equipment, including 
automatic accessories shall be listed by UL or approved by FM or listed or classified 
by a Nationally Recognized Testing Laboratory (NRTL). 

 
  b. A fire pump may be either a horizontal or vertical shaft centrifugal pump or a 

vertical shaft turbine pump, whichever is most economical and appropriate for 
the intended use.  A horizontal centrifugal pump in either the horizontal or 
vertical position shall not be used where suction lift is required.  A vertical shaft 
turbine pump shall be used for suction lift. 

 
  c. Fire pumps shall be arranged to start automatically, except that they shall be 

arranged for manual starting when other available water supply sources are 
capable of providing demands for automatic sprinkler systems simultaneously 
with domestic and industrial demands. 

 
  d. When electric power is economically available from a reliable single power 

source or from two independent sources in accordance with NFPA 20, pumps 
shall be electric driven only.  A reliable single power source is defined as a 
power source having an average forced down time, excluding scheduled repairs, 
which does not exceed 8 consecutive hours for any one incident nor more than 24 
hours cumulatively over the last 3 years.  When such electrical power supplies 
are not available, fire pumps shall be diesel driven.  Spark-ignited, internal 
combustion engines shall not be used to drive fire pumps. 

 
  e. Manual controls, double-acting altitude valves, or other automatic devices shall 

be used to maintain the water level in elevated storage tanks.  Altitude valves 
shall be arranged with bypasses. 

 
  f. Where meters are installed on water distribution systems, they shall be listed by a 

NRTL as fire flow meters. 
 
 
 
 
 10. Water Distribution Systems 
 
  a. The distribution system shall be sized to accommodate fire flows plus domestic 

and industrial or flushing demands that cannot be restricted during fires.  
Distribution shall be looped to provide at least 50 percent of the required fire 
flow in case of a single break.  Dead-end mains shall be avoided.  Distribution 
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systems shall be designed in accordance with NFPA 24, "Installation of Private 
Fire Service Mains and Their Appurtenances". 

 
  b. Control valves shall be provided in each source of water supply, such as tanks 

and pumps.  A sufficient number of sectional valves shall be provided so that not 
more than a combined total of five (5) hydrants and sprinkler systems, shall be 
out of service due to a single break.  Control valves shall be either post indicating 
or outside-stem and yoke types.  All new valves shall be right handed valves. 

 
  c. Provide drawings showing control valve locations and size.  Indicate all existing 

left-handed valves clearly on the drawings. 
 
 11. Hydrants 
 
  Refer to page CIVIL 3.B.4.a. of this handbook. 
 
  a. INSTALLATION REQUIREMENTS.  Hydrants shall be installed adjacent to 

paved areas, not closer than 1 m (3 ft) and not further than 2 m (7 ft) from the 
roadway shoulder or curb line, where they will be accessible to fire department 
apparatus. 

 
       Install with not less than 152 mm (6 in) connection to the supply main, and 

valved at the connection.  Barrels shall be long enough to permit at least      457 mm 
(18 in) clearance between the center of the 133 mm (5-1/4 in) pumper connection and 
grade.  The ground shall be graded so that any surface drainage is away from the 
hydrant.  Installation shall be in accordance with NFPA 24, except as modified herein. 
 Pumper connection should be perpendicular to the street to allow straight lined 
connection to the pumper. 

 
  b. SPACING REQUIREMENTS.  Refer to CIVIL 3.B.4.b of this handbook. 
 
  c. PROTECTION.  Hydrants located adjacent to parking areas or other vehicle 

traffic areas shall be protected by bollards. 
 
  d. PRESSURE-REGULATING VALVES (PRVs).  Restricted in use on fire 

protection water systems by NFPA 24.  Where essential, PRVs shall be installed 
on individual services rather than on the main piping.  Where PRVs are provided 
in mains supplying systems or portions of systems with fire hydrants, automatic 
sprinkler systems, or other installed fire protection, the following features shall 
be provided to safeguard against failures and to facilitate maintenance: 

 
    Control valves on each side of the PRVs 
    Bypasses around PRVs 
 
 
E. FIRE EXTINGUISHING SYSTEMS 
 
 1. Automatic Sprinkler Systems 
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  a. CRITERIA CHARACTERISTICS.  Design to detect the presence of fire, 
activate both local and remote (fire department) alarms, and distribute water in 
sufficient quantity to either control or extinguish the fire.  Include provisions 
regarding sprinkler contractor qualifications in the sprinkler specifications. 

 
  b. APPLICATION REQUIREMENTS.  The following requirements are in addition 

to the sprinkler requirements listed in applicable NFPA codes and standards: 
 
    Any new building 185 m2 (2000 sf) gross floor area or more. 
    Child development centers. 
 
  c. FIRE ADMINISTRATION AUTHORIZATION ACT OF 1992.  Provide 

automatic sprinklers in multi-family housing and federal employee office 
buildings in accordance with NFPA 101. Federal employee office buildings are 
defined as any building with 25 or more Federal employees. 

 
  d. DESIGN REQUIREMENTS.  Use equipment and devices listed by a NRTL.  

Follow applicable criteria set forth in NFPA 13 and NFPA 16, "Deluge Foam-
Water Sprinkler and Foam-Water Spray Systems" for sprinkler systems in light, 
ordinary, and extra hazard occupancies.  

 
   1) Hydraulic Calculations.  Use hydraulic calculations for designing new 

sprinkler systems with areas 185 m2 (2000 sf) or more.  Use of pipe schedule 
designs is strongly discouraged for any sprinkler system.  Discharge densities 
and areas of discharge operation shall follow the format of NFPA 13.  Pipe 
friction loses and equivalent lengths of pipe for fittings and valves shall be in 
accordance with NFPA 13. 

 
       NOTE:  Additions to the existing pipe schedule systems may be designed 

using the pipe schedule method. 
 
   2) Sprinkler Coverage.  Provide 100 percent building coverage.  This includes, 

but is not limited to, telephone rooms, electrical equipment rooms, boiler 
rooms, switch gear rooms, transformer rooms, and other electrical and 
mechanical spaces.  Coverage per sprinkler shall be in accordance with 
NFPA 13, except that it shall not exceed 21 m2 (225 sf) for light hazard 
occupancies or 12 m2 (130 sf) for ordinary hazard. 

 
    Exception 1: Facilities that are designed in accordance with NFPA 13R and 

NFPA 13D. 
    Exception 2: Sprinklers may be omitted from small rooms which are 

exempted for specific occupancies in accordance with NFPA 
101. 

 
   3) Connections to Exterior Fire Reporting Systems.  Connect sprinkler systems 

electrically to the fire reporting system for transmission of sprinkler water 
flow alarms, in facilities with station or base fire reporting systems. 

 
  e. SPRINKLER SHOP DRAWINGS.  Sprinkler shop drawings shall be prepared 
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and submitted by a qualified sprinkler contractor. 
 
 2. Water Spray Systems 
 
  Requirements:  Conform to NFPA 15, "Water Spray Fixed Systems for Fire 

Protection". 
 
 3. Standpipe Systems 
 
  When required, standpipe systems shall be installed in accordance with NFPA 14, 

"Installation of Standpipe and Hose Systems". 
 
     Exception: Residual pressure requirements specified in NFPA 14 may be omitted 

for buildings under 46 m (150 ft) in height where fire department apparatus 
are expected to boost pressure in standpipe systems. 

 
 4. Dry Chemical Extinguishing Systems 
 
  a. APPLICATION.  Fixed dry chemical systems are approved for protection of 

certain types of special occupancies, hazards, and facilities, such as cooking 
surfaces, cooking exhaust systems, and other operations involving flammable 
liquids. 

 
  b. DESIGN REQUIREMENT.  Conform to NFPA 17, "Dry-Chemical 

Extinguishing Systems". 
 
  c. LIMITATIONS.  Do not use to protect sensitive electronics. 
 
 5. Carbon Dioxide Systems 
 
  a. APPLICATION.  Carbon dioxide systems are normally effective against 

flammable liquid (Class B) and electrical (Class C) fires.  New systems are not 
authorized in occupiable areas. 

 
  b. DESIGN REQUIREMENT.  Conform to NFPA 12, "Carbon Dioxide 

Extinguishing Systems". 
 
 
 
 
 6. Halon 1301 Systems 
 
  Installation of new Halon 1301 Systems is prohibited except by special approval of the 

BIA. 
 
 7. Portable Fire Extinguishers 
 
      a. Provide in accordance with NFPA 10, "Portable Fire Extinguishers".  Provide 

extinguishers as part of the construction contract. 
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      b. Provide recessed or semi-recessed, enclosed cabinets in all facilities except 

storage and industrial occupancies. 
 
 8. Wet Chemical Extinguishing Systems 
 
  a. APPLICATION.  Fixed wet chemical systems are suitable for protection of 

certain types of special occupancies, hazards, and facilities, such as cooking 
surfaces and cooking exhaust systems. 

 
  b. DESIGN REQUIREMENT.  Conform to NFPA 17A, "Wet-Chemical 

Extinguishing Systems". 
 
 9. Fire Alarm Reporting Systems 
 
  Refer to ELEC 6 - Special Electrical Systems in this handbook. 
 
 
F. FIRE PROTECTION PLAN 
 
 1. Information to Include 
  
    In the fire protection plan(s), provide sufficient information to allow adequate fire and 

life safety reviews by the BIA/FMCC.  Include: 
 
   Applicable occupancy classifications 
 
   - NFPA Assembly Sub Classification 
   - NFPA Detention and Correction Occupancy Use Conditions 
 
   Minimum construction requirements  
   Fire resistance requirements 
   Exit width requirements 
   Egress travel distance   
   Fire walls (i.e., area or occupancy) 
   Required smoke walls and zones 
   Fire alarms (pull stations, alarm horns, smoke detectors, visual alarms, etc.) 
   Portable fire extinguishers 
   Exit signs 
   Emergency lighting 
   Occupant loading 
   Assembly area occupant loading (i.e. concentrated use, less concentrated use) 
   Longest travel distance within zones 
 
  Provide additional information as deemed necessary for adequate life safety.   
 
 SEE ALSO:  ARCH 5 - Other Requirements/Considerations 
 
 2. Sample Fire Plan & Detail Sheets 
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  See pages FIRE 5.2 & 5.3 of this chapter for sample fire protection plan and detail 

sheets.  Use these as a guide only.  It is not intended to dictate plan format or content. 
 
 
G. OPERATING AND MAINTENANCE MANUALS 
 
 Submit complete operating and maintenance manuals for each fire protection system 

specified.  Provide a minimum of four (4) hours of training for each fire protection system. 
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FIRE 3   CODES AND STANDARDS 
 
 
A. RELEVANT TO DESIGN 
 
 1. Applicable Codes 
 
  a. GENERAL.  Design all new construction, major alterations, improvements, and 

minor remodeling to conform to applicable building codes (as they apply to your 
field of design responsibility) and to the National Fire Code (NEC) as published 
by the National Fire Protection Association (NFPA). 

 
    Fire protection criteria shall conform to the requirements of this section, the 

National Fire Code, published by the National Fire Protection Association 
(NFPA) and portions of the Uniform Building Code (UBC), Uniform Federal 
Accessibility Standards (UFAS), and the Americans with Disabilities Act 
(ADA). 

 
  b. NFPA 13.  Design sprinkler systems in accordance with NFPA 13, using as a 

minimum "Ordinary" hazard occupancy classification (25 BIAM, Supp. 18, 1.4). 
 
      c. CURRENCY.  Use the most recently published or adopted codes, standards, or 

laws in force at the time of the A/E contract award. 
 
 2. Resolution of Conflicts 
 
  a. Consult with the BIA/FMCC to resolve any conflicts or questions regarding code 

application.  Where applicable building codes conflict with NFC provisions, the 
latter prevail.  When requirements established by law conflict with BIA/FMCC 
policy, the requirements promulgated by law prevail if the law is more stringent. 
 When BIA/FMCC policy is more stringent than the law, the policy prevails. 

 
  b. When this section does not cover a specific application, follow the codes listed 

above in 1.  In the absence of any such information being in the codes, contact 
the BIA authority having jurisdiction. 

 
 
B. RELEVANT TO DRAWING SYMBOLS 
 
 On the drawings, use symbols for fire protection consistent with NFPA 170. 
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FIRE 4   DESIGN CRITERIA 
 
 
A. GENERAL 
 
 1. System Types/Materials 
 
      a. SYSTEM TYPES.   
 
    Use only Class A fire protection systems and double-action manual stations. 

For new buildings, use wet systems unless piping cannot be protected from 
freezing temperatures.  "Cold attic" systems approved only in one- and two-
family residences.  Dry systems may be specified for building additions if 
required by the original building construction.  However, wet systems are 
preferred.  See FIRE 2.C.1. 

 
      b. ASBESTOS BAN.  Do not use asbestos-containing material for fire protection of 

structural members. 
 
      c. SPRINKLER PIPING.  Use schedule 40 black steel for sprinkler piping. 
 
      d. HEAT DETECTORS.  Use linear beam detectors for fire protection in 

gymnasiums and auditoriums.  (NOTE:  Refer to NFPA for definition of platform and 
stage.) 

 
  e. FIRE EXTINGUISHERS.  Placement must comply with the most stringent of 29 

CFR 1910.157(d) and NFPA 10 Tables 3-2.1 (for Class A hazards) and 3-3.1 
(for Class B Hazards).  "Light" hazard is the minimum that may be utilitized 
when using these tables. 

 
 2. Hazard Class 
 
      a. Ordinary hazard classification shall be the design basis for every sprinkler 

system. 
 
 
B. MECHANICAL EQUIPMENT 
 
 1. Equipment Requirements 
 
  a. POST INDICATOR VALVE.  Provide post indicator valve in the fire line except 

when fire lines and domestic water lines are not separated. 
 
      b. WATER STORAGE TANKS.  Provide 567,811 L (150,000 gal) of water storage 

for boarding schools, and 283,906 L (75,000 gal) for day schools. 
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      c. BACKFLOW PREVENTERS.  Do not use when the water supply is private. 
Available pressure and local codes can mitigate the need for a backflow preventer. 

 
       SEE ALSO:  CIVIL 3.B.4.a. for fire hydrant requirements. 
 
 2. Drawings/Specifications 
 
      a. WATER SOURCE.  On the drawings, show the pressure and flow capabilities of 

the water supply source for fire protection. 
 
      b. HYDRAULIC CALCULATIONS.  Include complete hydraulic calculations and 

installation drawings in the specifications. 
 
      c. FIRE PUMPS.  For fire pumps (if required), include a size and capacity 

schedule, indicate required electrical supplies, and indicate pump locations. 
 
      d. WATER PRESSURE.  On the drawings, show the available residual fire flow 

water pressure at the fire sprinkler riser. 
 
  e. INSTALLATION DRAWINGS.  Provide complete installation drawings and 

specifications. 
 
 3. Tests and Reports 
 
      a. TESTING.  Perform a flow test and pressure measurements on water main. 
 
      b. REPORTING.  Provide a written report to the BIA documenting whether the 

water supply can support a fire sprinkler system. 
 
 
C. ELECTRICAL SYSTEMS 
 
 SEE:  ELEC 6.B. - Fire Alarm Systems for a discussion of electrical requirements. 
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FIRE 5   STANDARD DETAILS 
 
 
Sample plan and detail sheets are shown on pages FIRE 5.2 and FIRE 5.3.  These are to be used 
for guidance only. 
 
 1. Fire Protection Plan     FIRE 5.2 
 2. Fire Protection Details     FIRE 5.3 
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