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SECTION 211000 - WATER BASED FIRE SUPPRESSION SYSTEMS 

PART 1 - GENERAL  

1.1  SUMMARY 

A. Section Includes performance requirements, products, and methods of execution relating to 
fire suppression for the project.  The contract documents have required performance, 
materials, and installation requirements which exceed code minimums.  This Section is 
substantially a “performance” specification.  

B. Related Sections: 

1. 019100 - Commissioning 

2. 200000 - Mechanical General Requirements 

3. 213000 - Fire Pumps 

4. 283100 - Addressable Fire Alarm 

1.2  REFERENCES 

A. Provide fire suppression in accordance with the provisions of the following codes and 
standards: 

1. International Fire Code - 2012, IFC. 

2. International Mechanical Code - 2012, IMC. 

3. International Building Code - 2012, IBC. 

4. Uniform Plumbing Code - 2015, UPC. 

5. NFPA 13 - 2010, Installation of Sprinkler Systems. 

6. NFPA 24 - 2010, Installation of Private Fire Service Mains and Their Appurtenances. 

7. NFPA 25 - 2011, Inspection, Testing, and Maintenance of Water-Based Fire Protection 
Systems. 

8. NFPA 70 - 2014, National Electric Code, NEC. 

9. NFPA 72 - 2013, National Fire Alarm and Signaling Code. 

10. NFPA 101 - 2012, Life Safety Code. 

11. NFPA 291 - 2010, Fire Flow Testing and Marking of Hydrants. 



Yakutat Tlingit Tribe   12/2019 
Yakutat Community Health Center  Construction Documents  

WATER BASED FIRE SUPPRESSION SYSTEMS           211000 - 2 

12. ASCE 7 - 10, Minimum Design Loads for Buildings and Other Structures. 

13. Foundation for Cross-Connection Control and Hydraulic Research, 9th edition, 
University of Southern California. 

14. Underwriters Laboratories, UL, Fire Protection Equipment Directory. 

1.3  SYSTEM DESCRIPTION 

A. Provide complete wet and dry pipe automatic fire sprinkler systems with fire and jockey 
pumps, hydraulically calculated using density/area method to protect the entire facility and 
fully operational.  Comply with the Contract Documents requirements, applicable codes and 
standards, as well as the Authority Having Jurisdiction (AHJ) requirements.  The contract 
documents have performance, materials, and installation requirements which exceed code 
minimums. 

B. Provide sprinklers utilizing systems compatible with the specific application throughout the 
building, including outside roof canopies and loading docks, attic areas, crawlspaces, built-in 
display cabinets, file storage areas, underfloor areas, exterior platform or dock, garage, 
mechanical and electrical areas, balconies, and all building areas as shown and described in 
the contract documents.  Work includes complete installation of sprinkler heads in finished 
ceilings. 

C. Provide fire suppression system(s), complete and fully operational, in accordance with the 
contract documents and the applicable codes and standards to protect the areas noted.  Work 
includes installation of heads in finished ceilings. 

D. Provide seismic anchoring, bracing, supports, and clearance for equipment, pipes and sprinkler 
heads per NFPA 13, International Building Code, and ASCE 7; most conservative criteria 
shall govern. 

E. Provide labor, materials, and equipment as required to test sprinkler heads as required per 
NFPA 25.  Test shall be coordinated with Contracting Agency for specific systems and areas. 

F. Provide listed sprinkler flex hose for sprinkler heads in suspended ceiling assemblies.  Other 
methods to maintain required clearances are not allowed. 

G. Provide provisions including isolation valves and fittings for inspection, testing, and 
maintenance of water-based fire protection systems identified in NFPA 13 and NFPA 25. 

H. Provide a test valve at the hydraulic remote area in both dry and wet systems to equal the 
required flow of one or more sprinklers head.  Wet pipe systems may be reduced to one 
sprinkler head. 

I. Work includes complete installation of pipes and sprinklers in many types of spaces and 
finished ceilings, architectural features, and building lines.  Route pipes above ceilings where 
possible.  Exposed pipes shall follow architectural elements/building lines for visual and 
symmetric appearance.  Design and installation of sprinkler systems shall incorporate aesthetic 
review comments including routing and concealment of lines, exposed pipe, sprinkler head 
finish and locations, and exterior penetrations. 
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J. Sprinkler systems shall follow these general requirements: 
1. All areas and spaces shall be protected by the automatic sprinkler systems. 
2. Garage and related areas shall be dry pipe system with sprinkler pipes concealed in areas 

with ceiling soffit or other finished areas. 
3. Loading dock and similar exterior areas shall be dry pipe system. 

K. NFPA 13-2010 Ch. 5 Classification of Occupancies and Commodities, Ch. 11.2.3 Water 
Demand Requirements, and Ch. 21 Special Occupancy Requirements shall be the minimum 
criteria for automatic fire suppression. 

L. Provide sprinkler zone by building floors and areas as indicated.  Coordinate with and obtain 
approval from Contracting Agency where alternative layout is beneficial to building 
configuration and usage. 

M. Dry pipe systems shall be required to provide water delivery per NFPA criteria and in 60 
seconds or less, regardless of the system size.  Design shall incorporate provisions for testing 
dry pipe system before substantial completion.  Locate inspector’s test connection 
arrangement at the most remote branch line at the highest elevation. 

N. Provide labor, materials, and equipment as required to facilitate the commissioning process of 
systems and equipment within this scope of work.  Perform tests and verification procedures 
required for the commissioning process as requested by the Contracting Agency and directed 
by the Contractor's Commissioning Representative. 

1.4  SUBMITTALS 

A. Submittals shall be complete for review.  Drawings, calculations, and product cutsheets shall 
be complete and submitted together in one package.  See Section 200000 - General 
Mechanical Requirements for additional requirements not covered below. 

B. Submittal review is for general design and arrangement only and does not relieve the 
Contractor from any of the requirements of the Contract Documents. 

1. Submittals will not be checked for quantity, dimension, fit, or for proper technical design 
of manufactured equipment. 

2. Providing a complete and satisfactory working installation is the responsibility of the 
Contractor. 

3. Product data, shop drawings, and calculations shall be submitted together for review.  
Partial submittals will not be reviewed. 

C. Electronic Submittals: 

1. Provide electronic submittal in PDF format in addition to hard copy submittal. 

2. Electronic submittals shall follow the organization and formatting required for paper 
submittals. 

3. Provide electronic bookmarks within the PDF document in place of tabs and sub-tabs. 
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4. If individual PDF files are provided for each product or shop drawing sheet, organize 
files into folders and name files and folders to correspond with applicable specification 
sections or drawing titles. 

5. PDF documents to be without security and be searchable, as well as copied and pasted.  
For scanned documents, run the optical character recognition (OCR) function to ensure 
the document is searchable and can be copied and pasted. 

6. Reduce PDF file size by removing data and file creation elements not needed for final file 
presentation. 

D. Product Data: 

1. Submit product data for items specified in Part 2 and those products required by the 
performance standards of this Section.  Identify catalog designation and/or model number 
and neatly annotate each salient characteristic and design option of the product.  Identify 
operation characteristics, performance curves and rated capacities of products and 
devices to show compliance with shop drawings and calculations. 

2. Provide exterior and interior signage with placement locations indicated on shop 
drawings. 

3. Provide data on fire-stopped penetrations, including product being submitted, the rating 
of the assembly it will be used for, and the applicable Through Penetration Firestop 
System drawing(s) from the UL Fire Resistance Directory. 

E. Shop Drawings: 

1. Submit Authority Having Jurisdiction approved sets of shop drawings and calculations.  
Drawings and calculations shall include the NICET certification and State of Alaska 
Permit IIC or IIC-DO number and signature, or signed seal of a licensed professional 
engineer, and the fire suppression Contractor’s Alaska specialty license number. 

2. Shop drawings shall be submitted with information in compliance with NFPA 13 and 
other performance standards of this Section.  Shop drawings shall include but not limited 
to the following: 

a. Name of Contracting Agency, Occupant and Building Permit number. 
b. Location, including street address and legal description. 
c. Point of compass. 
d. Fire Department connections. 
e. Necessary controlling equipment. 
f. Location of water source, type, routing, depth of bury, and size of supply pipes.  

Identify location and size of city main and whether it is dead-end or circulating loop 
and distance to the flow data test hydrant. 

g. Distribution system pipes and outlets.  Include pipe and fitting types. 
h. Sprinkler connection, drop, details including supports required for flex pipe. 
i. Supports, brackets, restraints, and seismic attachments details and schedules. 
j. Reflected ceiling plan showing ceiling heights, construction type, proposed location 

and type of sprinkler heads, and other ceiling devices such as HVAC diffusers, loud 
speakers, type and location of light fixtures, etc. 
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k. Interference control between sprinkler system and other trades. 
l. Full height cross section, indicating basic building construction system, sprinkler 

piping arrangement, and elevation of the highest sprinkler head. 
m. Location of partitions.  Identification of full height walls and draft stops. 
n. Location and size of unprotected concealed spaces. 
o. Identification of unheated areas and areas that cannot be reliably maintained above 

40 deg. F. 
p. Water flow test results, including testing agency, time, date, and location of test. 
q. Make, model, type, orifice, finish, color, and temperature rating of sprinklers and 

their respective locations.  
r. Sprinklers with sprinkler guards. 
s. Extended coverage sprinklers. 
t. Corrosion resistant sprinklers. 
u. Ceiling slopes greater than 2 to 12 shall be identified. 
v. Clearly identify each hydraulic remote area and associated calculations with hazard 

type and density. 
w. Hydraulic node points. 
x. The square footage area protected by each system. 
y. Make, model, and size of valves and equipment, including:  control valves, pre-

action, deluge, alarm valves, check valves, hose valves, and related appurtenances. 
z. Identify drum drip drains, main drain, low point drains, drain receptors, and 

inspector test stations.  
aa. Indicate the type and location of pipe hangers, equipment supports, seismic 

movement, and seismic restraints.   
bb. Make, model, size, and locations of pipe couplings, fittings, and flanges. 
cc. Make, model, size, power requirement, and location of alarm bells, buzzers, 

detectors, switches, air compressors, and panels. 
dd. Provisions for flushing and backflow device system demand forward flow test and 

test discharge to safe location. 
ee. Name, address, and telephone number of the fire protection specialty Contractor.  If 

design is by a separate firm, include the name address, telephone and fax numbers, 
and email of the design firm. 

ff. Complete legend of abbreviations and symbols indicated. 
gg. Complete schedule of room occupancies. 
hh. Location of structural penetrations and verification that structural penetrations have 

been coordinated and approved. 
ii. Note the size, location, and extent of “exposed” pipes. 
jj. Location of fire rated assemblies. 
kk. Total number of sprinklers on each dry-pipe or pre-action system. 
ll. Capacity in gallons of each dry-pipe system. 
mm. Fire pump assembly with flow meter and test header. 
nn. Pump controllers, automatic transfer switches, jockey pump, power supply, fittings, 

suction and discharge connections, and water supply conditions. 

F. Design Data: 

1. Submit Authority Having Jurisdiction approved sets of calculations.  Drawings and 
calculations shall include the NICET certification and State of Alaska Permit IIC or IIC-
DO number and signature or stamp of a licensed professional engineer and the fire 
suppression Contractor’s Alaska specialty license number.  Submit complete hydraulic 
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calculations which were used to prepare the final design drawings.  One set will be 
retained by the Engineer. 

2. Product data, shop drawings, and calculations shall be submitted together for review; 
partial submittals not allowed. 

3. Systems shall be limited to a maximum of 175 PSIG, unless otherwise approved.  
Systems requiring pressures 175 PSIG and higher shall have pressure reducing valves, 
controls, and related equipment incorporated. 

4. Submit water flow information used for hydraulic calculations: 

a. Fire hydrant flow tests shall be in accordance with NFPA 291 and the Authority 
Having Jurisdiction.  Submitted for approval to the Authority Having Jurisdiction.  
Obtain and verify the water supply static pressure and residual pressure at full flow 
of the test hydrant, at a time of day, during the peak demand on the system, at the 
point of connection to the water utility system or at a nearby point acceptable to the 
approval authority.  Obtain this data from flow tests or system network design 
calculations with reliability acceptable to the approval authority.  Use this data in 
flow calculations and include it with the calculation’s submittal.  Identify the testing 
agency, date of test, and the source of the test data. 

b. If the Contractor conducts the flow test, a representative of the AHJ and Contracting 
Agency shall witness the test.  Submit a written procedure and certification for the 
test, which shall be in compliance with NFPA 13 and NFPA 291 for flow testing 
water supplies and approved by the AHJ.  Provide a minimum of hours advance 
notice of test to the Contracting Agency.  

c. Hydraulic calculations shall be accomplished in compliance with the procedures 
established in NFPA 13.  In addition to minimum NFPA 13 standard, a minimum 10 
percent pressure and flow buffers are required to be designed into the system.  
Where local authorities require additional buffer, comply with the more demanding 
requirement. 

d. For each zone hydraulic calculations shall be accomplished in compliance with the 
procedures established in NFPA 13.  In addition to NFPA 13 minimum 
requirements, hydraulic calculations for each zone will demonstrate that the required 
pressure is a minimum 10 percent lower than supplied pressure at design flow.  

e. Hydraulic calculations accomplished by computer program for submittal shall be 
accompanied by a complete legend of the abbreviations, nodes, and symbols utilized 
on the computer printout. 

f. Hydraulic calculations shall follow NFPA 13 requirements and shall clearly identify 
the following: 
1). Sprinkler type and “K” factor. 
2). Pipe and fittings type, size, and inside diameter. 
3). Fitting equivalent length chart that complies with the “C” factor and pipe type. 
4). NFPA hazard designation, design density, and size of the design remote area. 
5). The elevation of the “highest” sprinkler. 
6). Extended coverage sprinklers shall include design pressure and coverage 

identified on the drawings and manufacturer's product information to confirm 
usage.  Hydraulic calculations shall identify extended coverage sprinklers and 
operating pressure. 
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7). The available water supply and system demand at the point of connection to the 
water supply, indicated on a logarithmic graph and required safety factors.  
Include hose demands. 

g. Equipment, pipe, fittings, and sprinklers used in calculations shall match installed 
system.  Variances shall require redesign and installation by contractor. 

G. Quality Assurance/Control Submittals: 

1. Design Data:  Provide hydrant flow test reports or other information used for design. 

2. Certificates Initial Submittal: 

a. Submit Contractor's qualifications, proof of three years’ experience under this 
Contractor’s firm name, and references for at least five projects in Alaska of similar 
type, size, or complexity. 

b. Submit a copy of designer's NICET certification and resume', Alaska Permit number 
and level or Alaska P.E. license number. 

c. Submit a copy of backflow assembly tester qualifications and certificate. 
d. Submit a copy of Contractor's State of Alaska Fire Protection Permit and 

Administrator's License for the appropriate type of systems provided. 

3. Certificates Post Construction: 

a. Submit a letter of certification for backflow assembly installation and testing, signed 
by the installer/tester. 

b. Provide copy completed of the Contractor's Material and Test Certificate for 
Underground Piping and the Contractor's Material and Test Certificate for Above 
Ground Piping. 

c. Provide test report for hydrostatic test of piping, to include a test of piping between 
the fire department connection and the check valve. 

d. Provide test report confirming proper operation of tamper, supervisory, and flow, 
switches and system alarms. 

e. Provide test report for trip test of dry pipe system. 
f. Submit test results to Factory Mutual Global for acceptance. 
g. Provide a letter of certification stating that testing and flushing has been performed 

in accordance with the applicable codes and standards.  Itemize codes and standards 
complied with. 

4. Provide Manufacturer's Installation Instructions, and Manufacturer's field reports. 

5. Fire suppression system shall be installed, tested, as-builts completed and installation 
approved by the Authority Having Jurisdiction, AHJ, before substantial completion 
request or notification is made. 

6. Structural tests and special inspections required by IBC or ASCE-07 shall be identified 
on the shop drawings, products submitted and coordinated during installation.  Reports 
shall be submitted.  Secure required services and pay for tests and inspections. 
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7. Significant changes in piping due to on site coordination with other trades and existing 
conditions shall require hydraulic recalculation to confirm adequate pipe sizing and be 
resubmitted to AHJ and Contracting Agency’s Insurance agency. 

H. Review, Approvals, and Permits Required 

1. Obtain written review and/or approval of the entire fire suppression system design and 
arrangement from the following authorities: 

a. Contracting Agency - (Approval). 
b. Authority Having Jurisdiction, AHJ - (Approval). 
c. Architect - (Review). 
d. Mechanical Engineer - (Review). 
e. Contracting Agency's Insurance Agency - (Review). 
f. Insurance Services Office (ISO) - (Review). 

2. Comply with the above review comments, revising the system design as required, and 
resubmitting in a timely manner, so as not to hinder the construction schedule. 

3. Obtain and pay for required permits, inspections, tests, and approvals as required by 
Authority Having Jurisdiction. 

I. Operation and Maintenance Manual Submittal: 

1. Include manufacturers' descriptive literature, operating instructions, installation 
instructions, testing certificates, maintenance and repair data, parts listings, and spare 
parts list. 

2. Electronic copy of the Authority Having Jurisdiction approved hydraulic calculations, 
drawings, and their review letter. 

3. Table showing NFPA 25 maintenance requirements. 

4. Provide an electronic copy of operations and maintenance manual in PDF format with 
bookmarks matching table of contents, including as-built shop drawings with each 
required paper copy. 

J. Closeout Submittals: 

1. Refer to Division 1 for general procedures for submittals. 

2. Project Record Documents:  Record actual locations of components and locations of 
access doors required for access or valving. 

3. Warranty:  Submit manufacturer warranty and ensure forms have been completed in 
Contracting Agency's name and registered with the manufacturer. 

4. Submit a written affidavit at the completion of the system, stating that the fire 
suppression system as installed complies with referenced Codes and Standards, Authority 
Having Jurisdiction requirements, and the Contracting Agency's Insurance 
recommendations. 
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5. Provide written warranty as specified in Division 1.  Furnish written guarantee to the 
Contracting Agency, that materials installations are free from mechanical defects and 
guaranteeing to replace and repair any and all unsatisfactory and defective work and 
items, to the satisfaction of the Contracting Agency, in a timely manner for a period of 
one year after final acceptance of the Contracting Agency, and to be responsible for any 
damage caused to the premises for any such unsatisfactory work. 

6. Issue a minimum one set of full size as-built drawings and maintenance data to the 
Contracting Agency’s designated maintenance personnel, in addition to required 
submittals. 

7. Train the Contracting Agency’s designated maintenance personnel in the operation and 
maintenance of the fire suppression system.  Minimum eight hours of training is required.  
Provide training in accordance with other requirements specified elsewhere in Division 1 

K. Maintenance Information and Framed Building Plan: 

1. Coordinate with Section 283100 - Addressable Fire Alarm for fire alarm graphical 
displays and maps. 

2. Provide information for a complete 1/16-inch scale building floor plan showing system 
control valves, drain stations, alarm and control panels, test valves, fire pumps and 
controllers, water storage tank(s) and other primary fire suppression devices.  Indicate 
sprinkler zones, boundaries, and types of systems.  Each zone shall be assigned a unique 
sequential identifier number.  Submit this plan prior to substantial completion for review 
by the Contracting Agency. 

3. Orient the floor plan in a manner that is consistent with the building.  Rotate graphic 
layout as required to show North, South, East, and West, as it applies to the building. 

4. Enclose the plan in a professionally fabricated metal picture frame with 1/8 inch rigid 
clear plastic cover.  Minimum 1 inch frame width.  Locate the framed plan in the fire 
suppression control valve room on the wall with the spare sprinkler cabinet. 

5. Include step by step instructions to place the fire suppression system in service as well as 
to take it out of service.  Provide complete maintenance information of primary fire 
suppression equipment, valves, fittings, sprinklers.  Identify equipment indicating 
whether devices are replacement items or repairable.  Provide parts list and suppliers for 
repairable items. 

6. Provide three copies of the latest edition of NFPA 25. 

7. Include step by step procedures for required operational weekly/monthly/annual service 
and testing as required by NFPA 25.  Provide a complete report of field test operations 
and results prior to substantial completion. 

L. Record Drawings: 

1. Maintain current and up-to-date As-Built prints of the fire suppression system at the job 
site. 
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2. Approved full size As-Built drawings and electronic copy of as-built drawing files in 
PDF and DWG formats shall be submitted with IO&M manuals. 

1.5  QUALITY ASSURANCE 

A. Furnish the services of a qualified and approved fire suppression subcontractor to provide the 
work of this specification section.  Unless otherwise noted, this is substantially a 
“performance” specification. 

B. Minimum qualifications of the Contractor/subcontractor shall include the following: 

1. Specialist Firm:  Company specializing in automatic fire suppression/sprinkler systems, 
possessing a minimum of three years of experience with systems similar in nature to the 
type specified herein.  Demonstrate satisfactory completion of five projects of similar 
size and scope in the State of Alaska; provide references. 

2. Backflow Prevention:  Installation and testing by a certified backflow assembly tester, in 
accordance with the Uniform Plumbing Code and Foundation for Cross-Connection 
Control and Hydraulic Research.  Provide a copy of the certification and test results. 

3. Design Certification:  Drawings and calculations shall be prepared by a Level III or IV 
Fire Sprinkler Designer, certified by the National Institute for Certification in 
Engineering Technologies (NICET), in Fire Protection Engineering Technology 
Automatic Fire Sprinkler System Layout who also have their State of Alaska Permit IIC 
or IIC-DO license, or an Alaskan Licensed Professional Engineer. 

4. Maintain a complete stock of replacement parts. 

5. Remain on 24 hour call for emergency service. 

6. Maintain an office and telephone, with authorized representatives of the fire suppression 
contractor's firm, including the Designated Project Administrator, with a physical 
presence and address in Alaska. 

7. Bids by wholesalers, contractors, or any firm whose principal business is not that of 
manufacturing and/or installing fire suppression systems are not acceptable. 

C. Material: 

1. Equipment and components:  Bear the “UL” label or the “FM” approval marking. 

2. Equipment and components:  Bear the “FM” approval marking or "UL" if FM is not 
available and approved by Contracting Agency. 

3. Grooved joint couplings, fittings, valves, and specialties shall be from the same 
manufacturer, including grooving tools. 

1.6  DELIVERY, STORAGE, AND HANDLING 

A. Deliver, store, protect, and handle products to the site under provisions of Division 1. 
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B. Deliver and store valves in manufacturer's packaging with labeling in place. 

C. Prior to installation, pipes shall be wrapped with protective wrapping. 

1.7  PROJECT/SITE CONDITIONS 

A. Temporary occupancy permits, or partial occupancy require alarm and life safety systems to 
be fully operational.  Expedite installation and complete life safety requirements for temporary 
and phased occupancy. 

B. Check dimensions indicated on the Architectural and Structural Drawings and verify 
dimensions at the site before fabricating any portion of the system.  Any discrepancies in 
piping and head locations resulting from failure to do so shall be corrected expeditiously to 
provide proper coordination of trades. 

C. Coordinate work with that of other trades to make sure that adequate space is provided, 
including requirements for accessibility and serviceability.  Locate sprinkler heads a minimum 
6 inches distance from ceiling T-Bar, structural elements, devices, and other installed 
equipment.  Adjust final location of piping and heads in field to accomplish these 
requirements for coordination. 

D. Identify structural penetrations for pipes and submit details of those penetrations to the 
Structural Engineer for approval.  Replace structural members that are damaged, cut, or 
penetrated without approval at no additional expense to the Contracting Agency.    

E. Design automatic fire suppression piping in this facility with full consideration given to the 
building occupants, minimizing inherent health risks caused by self-inflicted injury from the 
fire suppression system and/or damage to the system.  This includes but is not limited to 
exposed pipes, security of system controls and service points, and sprinkler types specified for 
this application. 

1.8  ANNUAL MAINTENANCE AGREEMENT PROPOSAL 

A. Provide upon request a cost proposal for performing annual maintenance recommended by 
NFPA 25. 

PART 2 - PRODUCTS 

2.1  GENERAL 

A. Provide only products that are a standard product of a manufacturer regularly engaged in the 
manufacture of fire suppression equipment. 

B. Products and materials shall have a minimum working pressure of 175 PSIG and capable of 
withstanding a hydrostatic test pressure of 200 PSIG at 2 hours test pressure without damage, 
unless noted otherwise for higher pressure ratings or basis of design includes higher pressure 
ratings. 
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1. Exception for approved ancillary devices that are normally isolated from the fire water 
and sprinkler lines shall have a minimum rated 150 PSIG working pressure. 

C. Submittals are required for all equipment, materials, and products. 

D. Glycol systems for fire suppression shall not be used. 

E. Exterior items shall be chrome finish or stainless steel. 

2.2  LABELS, TAGS, AND APPROVALS FOR PRODUCTS  

A. Products UL or FM listed, labeled, and specifically approved for the fire suppression 
application where they are used. 

B. Products FM listed, labeled, and specifically approved for the fire suppression application 
where they are used. 

C. Label pipes, riser assemblies, pre-action systems, and alarm valves, including zone 
designation; enamel on metal for valves. 

D. Tag equipment for maintenance and operations.  Include in shop drawings and O&M manual. 

2.3  MANUFACTURERS 

A. Sprinkler System and Components: 

1. AGF. 

2. Central. 

3. Croker. 

4. Gem Sprinkler.  

5. Grinnell. 

6. Kennedy. 

7. Metraflex. 

8. Milwaukee. 

9. Notifier Company. 

10. Potter-Roemer. 

11. Potter Electric. 

12. Reliable. 
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13. Star. 

14. System-Sensor. 

15. Tyco. 

16. Tolco.  

17. Victaulic. 

18. Viking. 

2.4  PIPE 

A. Plastic pipe is not allowed. 

B. The use of pipe nipples less than 1-inch in diameter and less than schedule 40 wall thickness is 
not allowed. 

C. Pipe shall be identified including manufacturer's name, model designation or schedule. 

D. Below Ground Pipe and Fittings: 

1. Ductile iron pressure pipe, Class 52, 150 PSIG working pressure, cement-mortar lining. 

2. Ductile iron cement-mortar line mechanical restraint joint fittings. 

3. External zinc coating, anode bags, and bonding cables.  Coordinate with civil 
requirements. 

4. Thrust restraint joints and concrete thrust blocks for horizontal and vertical bends. 

E. Wet Pipe Sprinkler Systems: 

1. Metallic pipes shall be listed for the intended service by UL or FM. 

2. Whenever pipes other than steel schedule 40 is utilized, submit a statement that the pipe 
complies with NFPA 13 standards, the pipe strength is adequate for the application, and 
the pipe corrosion resistance ratio (CRR) shall be equal or greater than 1.0, equivalent to 
schedule 40 pipe for the installed system.  Include this CRR data in product submittal. 

F. Dry Pipe Sprinkler Systems: 

1. Schedule 40 hot dipped galvanized steel pipe in accordance with NFPA 13.  Pipe shall be 
marked with the name of the manufacturer, kind of pipe, and ASTM designation. 

2. Welded pipe joints and fittings shall not be used on galvanized pipe. 
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2.5  FLEXIBLE SPRINKLER HOSE WITH THREADED END FITTINGS 

A. Flexible 1-inch 304 stainless steel flexible sprinkler hose products shall be FM Global or UL 
tested and approved and submitted for the specific application.  The drop system shall include 
required mounting brackets and appurtenances.  

B. Equivalent length of 1-inch schedule 40 steel pipe and pressure drop information shall be 
included in product submittal and hydraulic calculations. 

2.6  FITTINGS, ABOVE GROUND 

A. Grooved Fittings, Couplings, and Mechanical Tees: 

1. Grooved Fittings:  ductile iron fittings with flow equal to standard pattern.  Fabricated or 
segmented fittings are not acceptable.  Couplings and mechanical tees shall be standard 
painted, unless indicated otherwise. 

2. Grooved joint couplings shall consist of two ductile iron housing segments with pressure 
responsive gaskets and zinc plated, hot dipped galvanized or stainless steel hardware as 
required for application: 

a. Rigid type:  Couplings shall provide joint rigidity, support and hanging in 
accordance with NFPA 13. 

b. Flexible type:  For use in locations where vibration attenuation and stress relief or 
flexible connectors are required. 

B. Threaded fittings shall be compatible with piping system and include cast iron Class 125 and 
250, and malleable iron Class 150 and 300 steel. 

C. Pipe Flanges shall be compatible with piping system and include:  Cast iron Class 125 and 
250, and malleable iron Class 150 and 300 steel. 

D. Welded Pipe Fittings for Wet Pipe Sprinkler Only:  Limited to Weld-o-lets, Thread-o-lets, 
Gruv-o-lets, Tees, and Welded Flanges.  Welding limited to shop fabrication work with 
approved quality control process, welding procedures, and welders for specific application. 

E. Welded pipe joints and fittings shall not be used on galvanized pipe or on pipes with wall 
thickness less than schedule 10. 

F. Clamp-on, saddle type, or mechanical tee are not allowed for new work. 

G. Other means of joining pipe are not permitted. 
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2.7  VALVES AND ALARM ASSEMBLIES 

A. Valves:  UL or FM listed and labeled and specifically approved for the fire suppression 
application where they are used.  Minimum working pressure 175 PSI non-shock cold water.  
Higher pressure rating as required. 

1. Control Valves:  Fire suppression system control valves shall be supervised with switches 
compatible with the fire alarm system or other methods in compliance with NFPA 13. 

a. OS&Y Gate Valves:  Rated working pressure 250 PSI non-shock cold water. 
b. Butterfly Valves:  Rated working pressure 300 PSI non-shock cold water with 

pressure responsive seat, 360-degree circumferential seating.  Weatherproof 
handwheel actuator housing and two integrated supervisory switches.  Grooved, 
threaded, or wafer type acceptable. 

c. NRS Gate Valves:  Rated working pressure 250 PSI non-shock cold water. 

2. Swing Check Valves, Spring-Assisted:  Rated working pressure 250 PSI non-shock 
grooved end, flanged, or wafer type, listed for vertical or horizontal installation. 

B. Test and Drain Valves: 

1. Test orifices shall be clearly identified and selected for smallest sprinkler orifice on 
system riser. 

2. Drain valve position clearly identified and valve accessible. 

3. Sight glass for visual confirmation of water flow. 

4. Valve assembly shall be bronze body. 

C. Fire Department Valve: 

1. Fire department valve shall be 2-1/2 inch angle valve, cast brass body, polished chrome 
finish, and red hand wheel. 

2. Valve cap with chain.  Cap and chain finish to match valve body. 

3. Threads shall match fire department standards. 

4. Provide a low point drain at connection to prevent freezing. 

D. Provide sprinkler alarm valve assemblies, appropriate to the system, complete with trimmings 
and accessories for proper alarm initiation and interface with fire alarm system.  Alarm valve 
internal components shall be replaceable without removing the valve from the installed 
position.  Include water flow detector, inlet and discharge pressure gauges, main drain, and 
inspectors test connection. 

E. Dry Pipe Sprinkler Systems: 

1. Dry Pipe Valve: 
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a. Dry Pipe Valve, complete with required trimmings, including inlet and outlet 
pressure gauges and main drain that safely discharges outside. 

b. Valve shall be externally resettable and internal components shall be replaceable 
without removing the valve from the installed position. 

c. Pressure Switch, to signal system discharge. 
d. Low Air Alarm Switch, to signal low air pressure in the dry-pipe fire-protection 

system. 
e. Accelerator, Quick Opening Device:  As required with trim and compatible with the 

dry pipe valve. 

F. Provide electrical alarm and control wiring in accordance with NFPA 72 and Division 26 
requirements. 

G. Provide identification sign (enamel on metal) for valves per NFPA requirements. 

H. Valves in galvanized piping systems shall be bronze. 

2.8  SPRINKLER HEADS 

A. Provide sprinklers as required by NFPA 13 standards and in compliance with the IBC Chapter 
9.  Sprinkler heads using O-ring water seals are not allowed.  Sprinklers shall be glass bulb 
type, with hex-shaped wrench boss integrally cast into the sprinkler body.  Sprinkler finish and 
style as follows: 

1. In areas with surface mounted light fixtures attached to finished suspended ceilings, 
provide standard spray pendant sprinklers, and escutcheons to position the sprinkler 
deflector below the light fixture.  Sprinklers and escutcheons to be chrome finish. 

2. In areas with recessed lighting flush to the suspended ceiling finish, provide recessed 
standard spray pendant sprinklers.  Sprinklers and escutcheons to be chrome finish. 

3. In areas with recessed lighting flush to the suspended ceiling finish provide concealed 
type pendant sprinklers with cover plates.  Color of cover plate to be approved by the 
architect and owner. 

4. Sprinklers above ceilings and exposed ceiling areas shall be bronze finish, standard spray, 
upright or pendant type. 

5. Sidewall sprinklers shall be bronze finish in service areas, and chrome throughout public 
areas. 

6. Dry pendant and dry sidewall sprinklers protecting inside freezers, coolers, and similar 
areas below 40 degrees F. shall be chrome finish with insulating boot for vapor tight and 
thermally insulated assembly.  Sprinklers shall be non-recessed and with guards. 

7. Dry pendant and dry sidewall sprinklers protecting entry vestibules and other public areas 
susceptible to temperatures below 40 degrees F. shall be chrome finish recessed. 

8. Dry pendant and dry sidewall sprinklers protecting unheated areas and piped from wet 
pipe systems shall have an “A Length” dimension of not less than 18 inches. 
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9. Sprinklers with orifices less than K-4.2 shall be noted during submittal for specific 
application for approval and have an independent strainer with access for maintenance. 

10. Guards are required on exposed piping sprinklers where subject to mechanical damage 
and sprinklers less than eight feet zero inches above finish floor.  Provide the same brand 
sprinkler guard or escutcheon with the same finish as the sprinkler on which it is to be 
installed.  Red guards are acceptable for bronze sprinklers only.  Chrome finish guards 
are required for chrome sprinkler heads.  Physically wire guards closed. 

11. Sprinklers of correct temperature rating shall be installed according to NFPA 13. 

12. Provide a minimum of 2 spare sprinkler heads of each type and temperature rating, 
minimum of 6 total, and a minimum of one sprinkler wrench for each type of installed 
sprinkler.  Wrenches shall directly engage the wrench boss cast into the sprinkler.  
Provide plugs where dry type sprinklers are used.  Spare sprinkler cabinet shall be red 
sheet steel manufactured by the sprinkler manufacturer.  Mount cabinet on the wall 
within 60 inches of the main sprinkler control riser. 

13. Provide additional sprinklers, as requested by Authority Having Jurisdiction, at no 
additional cost to the Contracting Agency. 

B. Sprinkler heads on dry pipe systems shall be listed for the application and shall be upright or 
pendent, installed on a return bend. 

2.9  FIRE DEPARTMENT CONNECTION, FDC 

A. Cast brass body and trim having individual double female snoots with rigid end three inches 
NPT by 2-1/2 inch pin lug hose thread swivels; plugs and chains; angle body outlet size as 
required; horizontal flush mounting with sillcock and flange plate; exposed parts chrome 
finish. 

B. Provide number of snoots as required by NFPA 13. 

C. Connection to be complete with 1/2-inch automatic ball drip valve piped to exterior. 

D. Provide appropriate minimum 1-inch raised lettering on mounted metal signage to properly 
identify connection.  

E. Provide hose threads to match the threads of the local fire department. 

F. Provide knox stainless steel lockable caps, as approved by the Authority Having Jurisdiction. 

2.10  BACKFLOW DEVICE 

A. Provide full line size double check valve reduced pressure principal backflow assembly and 
devices in accordance with the Uniform Plumbing Code requirements before FDC or sprinkler 
riser connections. 
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B. Provide access to backflow device and gauges for conducting backflow device full flow test 
with provisions to record inlet and discharge pressures and discharge flow discharge to safe 
location. 

C. Backflow assemblies including approved orientations shall have successfully passed the 
laboratory and field evaluation tests conducted by the University of Southern California 
Foundation for Cross-Connection Control. 

2.11  MAIN DRAIN 

A. Provide main drain exterior downspout nozzle fitting with chrome finish. 

2.12  PIPE AND EQUIPMENT ANCHORS, BRACING, HANGERS, AND SUPPORTS 

A. Provide seismic anchoring, bracing, supports, and clearance for equipment, piping and 
sprinkler heads per NFPA 13, International Building Code, and ASCE 7.  Most conservative 
criteria shall govern. 

B. Provide flexible couplings, bracing, and other components required and compatible with the 
piping materials and fittings. 

C. Hangers, bracing, and seismic details and locations shall be included on the shop drawings. 

2.13  INSPECTORS TEST CONNECTIONS 

A. Provide inspectors test connections for complete system testing, as indicated, and as required 
by Authority Having Jurisdiction. 

B. Chrome plate pipe and fittings exposed outside building.  Provide chrome plated set screw 
escutcheon. 

C. Polished brass plate pipe and fittings exposed outside building.  Provide brass plated set screw 
escutcheon. 

2.14  ELECTRICAL WORK 

A. Provide electrical components, equipment, wire, conduit, connections, devices, and services as 
required by NFPA 72 and Division 26 requirements. 

2.15  VALVE SUPERVISION, TAMPER, SWITCHES 

A. Provide supervision of valves on water supplies, sectional control and isolation valves, floor 
control valves, water supplies to standpipes, and other valves in supply pipes to sprinklers. 

B. Provide valve supervision switches compatible with fire alarm system in NEMA 4 enclosure. 

C. Coordinate with Division 26 requirements. 
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D. Provided by Division 26.  Refer to Section 283100 - Addressable Fire Alarm. 

2.16  WATER FLOW DETECTORS 

A. Provided by Divisions 26, 27 and 28.  Refer to Section 283100 - Addressable Fire Alarm. 

B. Provide vane-type water flow detectors installed at each system or zone control and for the 
main system header for multiple zone systems. 

C. Provide test connection at each flow detector. 

D. Provide water flow detectors compatible with fire alarm system in NEMA 4 enclosure. 

E. Coordinate with Division 26 requirements. 

2.17  PRESSURE GAUGES 

A. Pressure gauges shall be 3-1/2 inch corrosion resistant moving parts, polycarbonate window 
with connection not smaller than 1/4 inch NPT, and maximum limit not less than twice the 
normal system working pressure at the point where installed. 

B. Provide 3-way globe shutoff valve with provisions for removal and draining on each pressure 
gauge. 

2.18  AIR SYSTEM MAINTENANCE AND APPURTENANCES 

A. Provide dedicated single unit electric motor driven air compressor of size, configuration, and 
capacity as required by NFPA 13.  Provide vibration isolation mounts for air compressor 
equipment. 

B. Provide compressor controls, including starter and power disconnect.  Coordinate electrical 
power requirements with Divisions 26, 27 and 28.  Provide 115V, 1Ph motor suitable for 
connection to 15 amp circuit. 

C. Provide piping, fitting, valves, pressure relief valve, and controls necessary to connect to 
systems.  Minimum 1/2 inch pipe to dry pipe valves and shall enter the system above the 
priming water level of the dry pipe valve. 

D. Provide automatic air maintenance system available at all times and capable of restoring 
system normal air pressure within 30 minutes and compatible with dry pipe systems. 

E. Coordinate connection of alarm contacts with Section 283100 - Addressable Fire Alarm. 

F. Coordinate location and installation to minimize noise and disruption during operation and 
maintenance. 

G. Shop drawings and product submittals shall identify system components, sound valves, 
alarms, cycle times, pressures, recommended clearances, and appurtenances. 
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2.19  DRY SYSTEM LOW PRESSURE ALARM 

A. Provide UL approved low air pressure alarm switches on each dry system, compatible with 
fire alarm system. 

PART 3 - EXECUTION 

3.1  COORDINATION 

A. The fire suppression contractor shall coordinate their work with the work of other trades to 
assure timely installation and efficient use of mechanical areas including, but not limited to, 
boiler rooms, fan rooms, and ceiling spaces. 

B. Promptly remove any work installed without proper coordination and reinstall in a manor to 
allow for a good practical arrangement of items which need to be installed by other trades 
involved. 

C. Costs associated with coordination, arranging or rearranging of the fire suppression system 
shall be borne by the affected contractor, without causing any additional expense or delay to 
the Contracting Agency. 

D. Installation, testing, O&M manuals, record drawings, and AHJ approvals shall be completed, 
submitted, and approved by the Contracting Agency before beneficial occupancy. 

E. Coordinate with architectural requirements for prepping and painting of pipes, hangers, 
brackets, restraints, and appurtenances in public exposed areas.  

3.2  PIPING INSTALLATION 

A. Install pipes, fittings, and appurtenances in accordance with codes and recommended 
practices.  Follow manufacturers’ installation instructions. 

B. Installed system to have a corrosion resistance ratio (CRR) equal to or greater than 1.0. 

C. Pipes and equipment not directly serving exit enclosures or exit passageways shall not be 
routed through them.  Only pipes and equipment directly serving exit enclosures or exit 
passageways shall be allowed in these spaces.  There shall be no penetrations whether 
protected or not between adjacent exit enclosures or exit passageways. 

D. Sprinkler pipe and fittings shall be installed to flush and drain system.  Drains shall be 
accessible.  Discharge test pipes, backflow system demand flow tests, and system main drain 
to safe location outside.  Coordinate discharge point with Contracting Agency. 

1. Arrange pipes to drain to the main drain valve where practicable.  Where connection to 
the main drain or other exterior drainage is impractical, as shown on shop drawings, 
install low point drain stations in accordance with NFPA 13. 

2. Identify the location of drain and test stations with signs on access panels, ceiling panels, 
or walls adjacent to the station, visible from the floor. 
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3. Riser main drains shall have hose bibb connections for maintenance drainage where 
drainage to exterior safe location is not allowed or impractical. 

4. Coordinate routing of drain lines to waste receptors.  Direct connection shall not be made 
between sprinkler drain lines and sewers. 

E. Seismic protection for the piping system shall be in accordance with NFPA 13 standards, 
FMG, and ASCE 7.  Include seismic restraint details with installation shop drawings. 

F. Provide clearance around pipes extending through walls, floors, ceilings, platforms, and 
foundations, including drains, fire department connections, and other auxiliary pipes.  Holes 
shall be sized 2 inches larger than the pipe for pipe 1 inch to 3-1/2 inches and 4 inches larger 
for pipe 4 inches and larger, unless flexible couplings are located within 1 foot of each side of 
item penetrated, and excluding frangible construction that is not required to have a fire 
resistance rating. 

G. Install pipes to conserve building space and route pipes around roof hatches, electrical panels, 
access panels, and maintenance accesses. 

H. Minimum 2 inches clearance from structure not used to support pipes. 

I. Provide service access around equipment per manufacturer’s requirements, minimum of 18 
inches. 

J. Provide flexible couplings as required per NFPA 13 and at the following locations: 

1. Drops to hose lines, rack sprinklers, and mezzanines regardless of pipe sizes. 

2. Penetrated fire and smoke rated assemblies. 

3. Within 24 inches of building's expansion joints. 

4. Within 12 inches above and within 24 inches below for the floor in multistory buildings. 

K. Sprinkler pipes shall be substantially supported from the building structure, which shall 
support the water loaded pipe plus a minimum 250 pounds temporary point load applied at the 
point of hanging.  Pipe hangers shall include 250 pounds and weight of 5 times the pipe filled 
with water. 

L. Dry system pipes shall be installed to allow full service and complete drainage of the entire 
system.  Dry pipes shall be sloped to accomplish this requirement.  Discharge dry pipe drains 
to the outside.  Drum drips shall be provided on exterior pipes and interior areas subject to 
moisture accumulation. 

M. Pipes shall be concealed, except at ceilings exposed to structure, or as noted.  Conceal pipes in 
areas with finished ceilings except where otherwise specified or indicated.  Coordinate with 
the other trades to take timely advantage of available space above ceilings, below raised floor, 
in pipe and duct spaces and elsewhere. 

N. Pipes shall not be concealed in walls. 

O. Piping to sprinklers below ceilings with minimum 1 inch outlets. 
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P. Pipes in exposed ceiling areas shall be limited to branches serving heads in the area.  Pipe 
routing shall be coordinated to minimize visual impact and approved prior to installation. 

Q. Provide penetrations where pipes pass through walls, floors, or ceilings.  Penetrations shall be 
in accordance with UL Fire Resistance Directory for “Through Penetration Firestop Systems 
(XHEZ)”. 

R. Pipes supported from manufactured structural members shall comply with truss 
manufacturer’s installation recommendations for hanger attachments and loading of pipe 
hangers. 

S. Pipe hangers attached to bar joist with wood top and bottom chords shall pre-drill chords for 
fasteners.  The minimum distance for fasteners from truss “panel points” shall be 6 inches or 
farther per manufacturer’s recommendations. 

T. Pipes passing pre-drilled structural elements to be shown on approved shop drawings. 

U. Fasten trapeze members to truss chords or structural members. 

V. Install “beam clamp” type fasteners with retainer straps and locking nuts.  Retainer strap shall 
be tight to beam. 

W. Pipe hangers:  “rod and ring” type hangers throughout for dry pipe system.  Minimum 1/2 inch 
of adjustment on each side of the hanger ring nut, to allow for piping grade adjustment in the 
future. 

X. Pipe size reductions by one-piece reducing fittings; bushing shall not be used. 

Y. Provide test connection for each flow switch and supervisory switch on each shutoff valve. 

Z. Install a test valve at the remote area in dry and wet pipe systems to equal the required flow of 
one sprinkler head. 

AA. As a minimum, install pressure gauges at system entrance, forward flow test main drain, floor 
control valve main drains, and where indicated. 

BB. Welded pipe shall be shop fabricated by certified welders and procedures. 

CC. Coat exposed threads with corrosion inhibitive paint per manufacturer's instructions; "cold 
galvanization" for galvanized pipe and fittings. 

DD. Underground ductile iron pipe and fittings with external zinc coating, anode bags, and bonding 
cables.  Coordinate with civil requirements. 

3.3  GROOVED AND ROLLED FITTINGS 

A. Follow the manufacturer's suggested methods to prepare gaskets, pipes, and fittings to prevent 
leakage, system breakdown, and designed pipe and fitting movement. 

B. Cut grooved pipe shall be limited to schedule 40 pipe. 
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C. Welding fittings shall not be used on galvanized pipe. 

D. Installers to have been trained by the coupling manufacturer in the use of grooving tools and 
installation of product.  The manufacturer’s representative shall periodically visit the job site 
to ensure best practices are being followed. 

E. The coupling manufacturer's factory trained representative shall provide on-site training for 
the contractor's field personnel in the use of grooving tools and installation of product.  The 
representative shall periodically visit the job site to ensure best practices are being followed. 

3.4  BONDING 

A. Provide underground ductile iron pipes with metallic bonding to produce electrical 
conductivity. 

B. Bond wire shall be type RHW-USE-2 for underground wet use, minimum size 1/0 neoprene-
jacketed copper conductor shaped to stand clear of pipe joint. 

C. Coordinate with civil requirements for installation and continuity of fire water service lines. 

3.5  SPRINKLER HEAD INSTALLATION 

A. Sprinkler heads to be centered per approved shop drawings.  Changes due to field conditions 
shall be pre-approved. 

B. Sprinkler heads to be centered on acoustical lay-in panels and symmetrically 4-way on 
architectural drawings laid out in each separate room or space with GWB type ceiling 
regardless of finishes and minimum Code requirements. 

C. Sprinkler heads shall be connected to system via minimum 1-inch diameter flexible stainless 
steel sprinkler hose in suspended ceiling areas, areas subject to tenant renovations, where 
indicated, and where required for seismic criteria.  Ceiling systems with listed flex hose 
connections shall be identified on shop drawings. 

D. Escutcheons and cover plates shall be metallic and listed for the assembly. 

E. Provide guards where sprinklers may be subject to mechanical damage and in accordance with 
contract documents. 

F. Do not install sprinklers that have been dropped, damaged, show a visible loss of fluid, or a 
cracked bulb. 

G. The sprinkler bulb protector shall be removable by hand, without tools or devices that may 
damage the bulb. 

H. Sprinkler head temperature ratings shall be selected based upon installed distance from heat 
source. 
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I. Provide clearance for removal of sprinkler heads and minimum 1 inch clearance from 
structure.  Exclude concealed, recessed, and flush types, which have clearances above the 
ceiling. 

J. Identify sprinklers with less than 8 feet between them and include listing and NFPA 13 
criteria. 

3.6  DRY SPRINKLER HEADS 

A. Provide dry sprinkler heads in areas potentially subject to freezing including, but not limited to 
ceilings of entry vestibules, overhangs requiring fire suppression, rooms with combustion air 
openings, walk-in freezers and refrigerators, and under over-head garage type doors and other 
areas where temperatures may drop below 40 degrees F. 

1. Provide insulating boot for vapor tight and thermally insulated assembly.  Coordinate 
with architectural requirements. 

2. Coordinate “A Length” dimension with each assembly penetrated when piped from wet 
pipe system.  Include information in submittals. 

B. Review work of Divisions 26, 27 and 28 and determine which areas are not heated during 
times of primary power failure.   

3.7  SPRINKLER PIPES AT ELECTRICAL, TELECOM/DATA, AND COMPUTER ROOMS 

A. Provide complete interface with electrical/transformer rooms in compliance with the National 
Electrical Code and AHJ. 

B. Route no pipes through rooms except branch piping supplying sprinklers protecting the room.  
Branch pipes shall not exit electrical room to supply additional sprinklers outside the room. 

C. No pipes shall be routed above electrical panels or telecommunication racks. 

D. Noncombustible hoods or shields, as described in NFPA 13, shall be provided to deflect direct 
sprinkler discharge away from electrical panels and equipment. 

E. Maintain a minimum of 42 inches clear in front of electrical panels, coordinate with electrical 
requirements. 

3.8  ELEVATOR SHAFTS, PITS, AND EQUIPMENT ROOMS 

A. Sprinklers in the elevator shaft and equipment room are not required, except a sprinkler is 
required within two feet of the bottom of the pit, for systems utilizing polyurethane-coated 
steel belts or similar combustible belt materials, or as required by the Authority Having 
Jurisdiction. 

B. Provide sprinklers at the top and bottom of elevators that utilize polyurethane-coated steel 
belts or similar combustible belt material.  Sprinklers shall also be required if the hoisting 
means penetrates into the machine room/space that is separate from the hoistway. 
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1. Provide pre-action valve and appurtenances for sprinklers and locate in accessible space 
outside of hoistway and machine rooms. 

2. Coordinate with electrical for shunt trips and shut down of elevators prior to or on 
activation of these sprinklers. 

C. Elevator pits shall have draining requirements as required by the Authority Having 
Jurisdiction.  Verify pit drainage.  During construction drawing review or site review for 
existing facilities, pits without drainage or inadequate drainage system shall be identified and 
the Contracting Agency shall be immediately notified in writing. 

3.9  FIRE DEPARTMENT CONNECTIONS, FDC 

A. Location of the fire department connections shall be as indicated on drawings and as approved 
by the AHJ. 

B. Working space of not less than 36 inches in width, 36 inches in depth, and 78 inches in height 
shall be provided and maintained in front of and to the sides of wall-mounted FDCs. 

C. Fire department connection shall be located 42 inches above grade, unless otherwise required 
by the AHJ. 

D. FDC line check valve shall be located in heated area of building, minimum of 24 inches from 
exterior or cold wall penetration and line slope to drain to automatic drip valve. 

E. Piping between check valve and outside hose couplings shall have automatic drip valve. 

F. Provide vehicle impact protection where the FDC is subject to impact by a motor vehicle. 

3.10  PRESSURE GAUGES 

A. Pressure gauges shall be installed at fire water service entries, fire pump discharge pipe, 
pressure tanks, each main drain connection, top of each standpipe, and above and below each: 
alarm check valve, dry pipe valve, deluge valve, backflow preventer, or system riser check 
valve. 

B. Gauges shall be installed to permit removal and gauge connections shall be equipped with a 
shut-off valve and provisions for draining. 

C. Gauges shall be located so that water cannot freeze. 

3.11  IDENTIFICATION 

A. Valves:  Control, auxiliary control, drain, and test connection valve shall have permanently 
secured weatherproof metal identification signs. 

1. Systems with more than one control valve that must be closed to work on an area shall 
have a sign referring to existence and location of other valves. 
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2. Control valve identification to include its function and what it controls. 

B. Coordinate with valve, zones, and pipe identification with Framed Building Plan and fire 
alarm nomenclature. 

C. Rooms containing control valve, fire pump, and similar equipment requiring fire department 
identification or access shall have signage. 

D. Exterior and interior signage shall be coordinated with architect and AHJ requirements. 

E. Sprinkler system hydraulic design and relevant general information.  Information shall meet 
NFPA 13 and NFPA 25 requirements for inspection, testing, and maintenance. 

3.12  ELECTRICAL WORK 

A. Provide electrical work, connections, routings, signals, power, and services as required by 
NFPA 72 and Division 26 requirements. 

B. Coordinate switches, connections, alarms, and number and type of devices with electrical 
work.  Devices shall be compatible with Division 26 requirements. 

3.13  PAINTING 

A. In areas exposed to public viewing, exposed sprinkler system and elements shall be painted, 
excluding sprinkler head assemblies. 

B. Clean and prepare pipe, fittings, hangers, restraints, supports, and miscellaneous items for 
areas to be painted. 

C. Refer to the requirements specified in Division 09. 

3.14  ACCESS DOORS 

A. Provide access doors where “Fire Suppression” valves, switches, drain valves, or other 
controlling or monitoring devices are concealed.  Label doors for quick location and 
recognition of concealed devices.  For rated assemblies provide rated access door to match 
assembly's rating. 

3.15  INSPECTORS TEST PIPING 

A. Discharge inspectors test pipes to approved floor drains in non-public areas, or outside 
building, but not on main walkways or over architectural surfaces easily stained or difficult to 
clean.  Do not terminate discharge more than 48" above grade.  Discharge main test and drain 
pipes used for service line flow testing outside and terminate with a 2-1/2 inch hose 
connection. 

B. Dry pipe and double interlock inspector’s test connection arrangement to be located at the 
most remote branch line at the highest elevation. 
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3.16  FLUSHING 

A. Systems shall be arranged for flushing.  Cross main ends shall be provided with readily 
removable fittings and shall terminate with 1-1/4 inches or larger pipe. 

B. Flush underground service pipes and distribution pipes before connecting underground pipes 
to sprinkler system.  Flushing velocity shall be the larger of 10 feet per second flushing 
velocity or maximum design flow. 

C. Flush pipes before pressure testing. 

3.17  FIELD QUALITY CONTROL 

A. Document each installation and operational step utilizing the approved PC/FT checklists in 
accordance with Section 019100 - Commissioning. 

B. Arrange for proper witnessing of tests, as required by Authority Having Jurisdiction and as 
specified elsewhere.  Contracting Agency's representative may witness tests.  Notify 
Contracting Agency a minimum of 3 days in advance of test. 

C. Hydrostatically test piping between the exterior fire department connection and the check 
valve in the fire department inlet pipe in the same manner as the balance of the system. 

D. Spot check each hydraulically remote area installed sprinkler's identification to match 
approved shop drawings. 

E. Conduct tests in accordance with applicable codes.  Test above ground and underground pipes 
at minimum 200 PSIG hydrostatic for two hours. 

F. Trip test dry pipe system to confirm system discharge time and submit test report.  Dry pipe 
systems shall produce water at inspector test per NFPA 13 criteria and less than 60 seconds 
regardless of system volume.  Provide a quick-opening device, accelerator, if required to meet 
discharge time requirements, independent of system volume. 

G. Test tamper, supervisory, flow, and system alarm actuations and alarm monitoring systems. 

H. Test backflow device in accordance with Uniform Plumbing Code requirements. 

I. Provide backflow device full flow test per NFPA 25.  Record and submit inlet and discharge 
pressures and discharge flow. 

J. Pipe shall not be concealed until satisfactorily pressure tested. 

K. Log of test shall be kept at the job site and shall identify: 

1. Who performed the test, 

2. Time and date of test, 

3. Section of system tested, 
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4. Results of test, 

5. Completed Contractor's Material and Test Certification forms. 

L. Verify permanently marked weatherproof metal “Hydraulic Design Information Sign” is 
secured with corrosion resistant fastener at each alarm valve and information matches 
approved shop drawings and hydraulic calculations. 

M. Provide a letter of certification stating that testing and flushing has been performed in 
accordance with the applicable codes and standards.  Itemize codes and standards complied 
with. 

3.18  TRAINING AND DEMONSTRATION 

A. Provide annual operational test including flow performance in accordance with NFPA 13 and 
NFPA 25 with Contracting Agency's representative and Owner's maintenance personnel. 

B. Train the Owner's designated maintenance manager in the operation and maintenance of the 
entire fire suppression system, minimum of 4 hours on-site training. 

C. Training materials shall include approved O&M manual and as-built drawings. 

D. Provide documentation stating date and length of training with list of attendees, instructor, and 
sign-off by Contracting Agency's representative stating that training and demonstration has 
been completed. 

END OF SECTION 211000  
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SECTION 213000 - FIRE PUMPS 

PART 1 - GENERAL 

1.1  SUMMARY 

A. Section Includes: 

1. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

2. Automatic Fire Pumps and appurtenances. 

3. System Design, Materials, Installation, and Certification. 

B. Related Sections: 

1. 019100 - Commissioning 

2. 200000 - Mechanical General Requirements 

3. 211000 - Water Based Fire Suppression Systems 

4. 283100 - Addressable Fire Alarm 

1.2  REFERENCES 

A. Provide fire suppression in accordance with the minimum provisions of the following codes 
and standards: 

1. International Fire Code - 2012, IFC. 

2. International Building Code - 2012, IBC. 

3. Uniform Plumbing Code – 2015, UPC. 

4. NFPA 13 - 2019, Installation of Sprinkler Systems. 

5. NFPA 14 - 2019, Installation of Standpipe and Hose Systems. 

6. NFPA 20 - 2019, Installation of Stationary Pumps for Fire Protection. 

7. NFPA 24 - 2019, Installation of Private Fire Service Mains and Their Appurtenances. 

8. NFPA 25 - 2017, Inspection, Testing, and Maintenance of Water-Based Fire Protection 
Systems. 

9. NFPA 70 - 2014, National Electric Code, NEC. 
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10. NFPA 72 - 2019, National Fire Alarm and Signaling Code. 

11. NFPA 101 - 2012, Life Safety Code. 

12. NFPA 291 - 2019, Fire Flow Testing and Marking of Hydrants. 

13. ASCE 7 - 10, Minimum Design Loads for Buildings and Other Structures. 

14. Foundation for Cross-Connection Control and Hydraulic Research, 9th edition, 
University of Southern California. 

15. Underwriters Laboratories, UL, Fire Protection Equipment Directory. 

1.3  SYSTEM DESCRIPTION 

A. Design Requirements: 

1. Provide a fully designed and complete automatic electric motor driven fire pump system. 

2. Include fire pump, pressure maintenance (jockey) pump; pump controllers, pump test 
connection, transfer switches, and associated piping and appurtenances. 

B. Performance Requirements: 

1. Obtain system approval as required by the Authority Having Jurisdiction. 

2. Demonstration proper system operation to Authority Having Jurisdiction and Contracting 
Agency. 

1.4  SUBMITTALS 

A. Submittals shall be complete for review.  Drawings, calculations, and product cutsheets shall 
be complete and submitted together in one package.  Provide an electronic copy of each 
submittal in PDF format with bookmarks matching table of contents, including shop drawings 
with each required hard copy. 

B. Submit under provisions of Division I and Section 200000 - Mechanical General 
Requirements. 

C. Submit product data. 

D. Shop Drawings: 

1. Submit Fire Marshal approved sets of shop drawings and calculations.  Drawings and 
calculations shall include the NICET certification and State of Alaska Permit IIC or IIC-
DO number and signature, or signed seal of a licensed professional engineer, and the fire 
suppression Contractor’s Alaska specialty license number. 
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2. Shop drawings shall be submitted with information in compliance with NFPA 20 and 
other performance standards of this Section.  Shop drawings shall include but not limited 
to the following: 

a. Name of the Owner, occupant and Building Permit Number. 
b. Location, including street address and legal description. 
c. Point of compass. 
d. Fire Department Connections. 
e. All necessary controlling equipment. 
f. Location of water source, type, routing, and size of supply piping.   
g. Location, make, model, size, and power requirements of electrical equipment 

including but not limited to jockey pump, jockey pump controller, alarm panels, 
bells, buzzers, detectors, and/or lights as well as the useful capacity, in gallons, for 
the fire water storage tank. 

h. Interference control between sprinkler system and other trades. 
i. Full height cross section. 
j. Make, model, size, and location of all fire suppression valves, pumps and related 

equipment. 
k. Identify low point drain and test stations. 
l. Indicate the type and location of all piping hangers and equipment supports, with 

details. 
m. Make, model, size, and locations of all pipe couplings, fittings and flanges. 
n. Name, address and telephone number of the Contractor. If design is by a separate 

firm, include the name address and telephone number of the design facility. 
o. Complete legend of all abbreviations and symbols indicated. 
p. Location of all unit heaters. 
q. Location of all structural penetrations. 
r. Fire Pump test assembly. 
s. Fire pump: 

1). Name and address of the manufacturer and vendor for the fire pump. 
2). Provide product data including literature on manufacturer's general assembly, 

pump curves showing performance characteristics with pump and system, 
operating point indicated, NPSH curve, controls complete with customized 
wiring diagrams indicating controller specialties matching these contract/bid 
documents.  

3). Provide manufacturer's installation instruction, including details, connection 
requirements, and start up instructions for the fire pump. 

4). Provide certification from vendor that all related fire pump equipment including 
but not limited to jockey pump and fire pump controllers are purchased as a 
complete package in compliance with NFPA 20. 

E. Provide Manufacturer's certification that fire pump meets or exceeds the specified 
requirements at specified operating conditions.  Submit summary and results of shop tests 
performed in accordance with NFPA 20.  Submit a copy of Contractor's State of Alaska 
Division of Fire Prevention Fire System Permit. 

F. Submit a copy of designer's NICET certification and resume', or Alaska P.E. license number 
and designated project mechanical administrator license. 
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G. Submit adequate number of State Fire Marshal approved sets of shop drawings, and hydraulic 
calculations to the Owner for their review.  These sets must include the NICET certification or 
stamp of a licensed professional engineer as described above. 

H. Submit all State Fire Marshal written reviews and Contractor responses to reviews to the 
Owner. 

1.5  MAINTENANCE INFORMATION, FRAMED BUILDING PLAN & AS-BUILT DRAWINGS 

A. Submit under provisions of Division I. 

B. Provide a complete floor plan identifying all system control valves, drain stations, alarm and 
control panels, test valves, and other primary fire suppression devices.  Submit this plan prior 
to substantial completion for review by the mechanical engineer. 

1. Enclose the plan in an architectural metal picture frame with 1/8 inch rigid clear plastic 
cover.  Minimum one inch frame width. 

2. Locate the framed plan in Mechanical 153 on the wall with the spare sprinkler cabinet. 

C. Include step by step instructions to place the fire suppression system in service as well as to 
take it out of service. Provide complete maintenance information of all primary fire 
suppression equipment, including pumps, valves, fittings, and sprinklers.  Identify equipment 
and indicate whether devices are replacement items or repairable.  Provide parts list and 
suppliers for repairable items.   

D. Include step by step procedures for required operational weekly/monthly/annual service and 
fire pump tests, and checklists for trouble shooting pumps, drivers, and controllers.  Provide a 
complete report of field test operation prior to final completion.  

E. Provide complete, detailed “As-Built” Record Drawings of the completed system, including 
detailed control schematics. 

1.6  QUALITY ASSURANCE 

A. Unless otherwise noted, this is substantially a "performance" specification. 

B. Minimum qualifications of the Contractor/Subcontractor shall include the following: 

1. Specialist Firm:  Company specializing in automatic fire suppression/sprinkler systems, 
possessing a minimum of three years’ experience with systems similar in nature to the 
type specified herein. 

2. Design Certification:  Shop drawings shall be prepared by a person with a minimum 
certification of level III designer, certified by the National Institute For Certification In 
Engineering Technologies (NICET), in Fire Protection Engineering Technology 
Automatic Fire Sprinkler System Layout or registered professional engineer.  

3. Equipment and components:  Bear the UL label or the FM approval marking. 
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4. Remain on 24 hour call for emergency service. 

5. Bids of wholesalers, Contractor or any firm whose principal business is not that of 
manufacturing and/or installing and servicing fire suppression systems are not acceptable. 

C. System testing: 

1. Hydrostatically test the entire system in accordance with NFPA 20 chapter 11-1 
standards. 

2. Test all system alarm sequences, actuations and alarms. 

3. Perform operational tests in accordance with NFPA 20 chapter 11-2 standard. 

4. Demonstrate operation of completed system, including load shed to Owner and Authority 
Having Jurisdiction. 

D. Project close-out: 

1. Submit a written affidavit at the completion of the system, stating that the fire 
suppression system as installed complies with all referenced codes and standards, State 
Fire Marshal's Office, and the Owner's Insurance Underwriters. 

2. In addition to required submittals, issue one set (minimum) of As-Built drawings and 
maintenance data to the Owner's designated facility site maintenance manager. 

1.7  REVIEWS, APPROVALS, AND PERMITS 

A. Obtain written review and/or approval of the entire fire suppression system design and 
arrangement from the following authorities: 

1. Owner (Review). 

2. Owner (Approval). 

3. State of Alaska Fire Marshal (Approval). 

4. Architect (Review). 

5. Mechanical Engineer (Review). 

B. Comply with all review comments, revising the system design as required, and resubmitting in 
a timely manner, so as not to hinder the construction schedule. 

1.8  COORDINATION REQUIRED 

A. Examine the structural, architectural, mechanical, electrical and other drawings relating to the 
building and plan the work accordingly.  Check and verify dimensions at the site before 
fabricating any portion of the system. 
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B. Coordinate work with that of other trades to ensure that adequate space is provided for all 
work, including requirements for serviceability and accessibility. 

C. Identify structural penetrations for piping and submit details to the structural engineer for 
approval, in a timely manner.  Replace structural members that are damaged, cut or penetrated 
without approval at no additional expense to the Owner. 

1.9  MATERIALS HANDLING AND STORAGE 

A. Deliver, store, protect, and handle products to the site under provisions of Division 1. 

B. Deliver and store valves in manufacturer packaging with labeling in place. 

C. Protect pipe with protective wrapping prior to installation on site. 

D. Maintain system cleanliness throughout the construction, and deliver the finished installation 
(pumps, valves, piping, materials, and equipment) in new and clean condition. 

PART 2 - PRODUCTS 

2.1  GENERAL 

A. Provide only new materials and equipment, which are standard products of a manufacturer 
regularly engaged in the manufacture of fire suppression equipment. 

2.2  FIRE PUMP 

A. Provide all automatic fire pump equipment including, but not limited to the primary fire pump, 
jockey pump, fire pump controller with automatic transfer switch, jockey pump controller, and 
test apparatus as a unit package in compliance with NFPA 20 standards.  Equipment shall bear 
the UL label for fire protection application. 

B. Vertical in-line fire pump: 

1. Provide fire pump as scheduled and configured as shown. 

2. Pump and appurtenances must be designed for use in potable water systems. 

3. Manufacturer:  A-C Fire Pump Systems with Eaton controller (Basis of Design), 
Patterson, or approved equal. 

C. Jockey pump: 

1. Provide jockey pump as scheduled and configured as shown. 

2. Manufacturer:  A-C Fire Pump Systems with Eaton controller (Basis of Design), 
Grundfos, or approved equal. 
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2.3  OFF SITE MONITORING OF FIRE PUMP 

A. The fire pump shall be monitored off-site at a constantly attended location in accordance with 
NFPA 20 requirements for the following conditions: 

1. Fire pump has operated into a pump motor running condition.  This alarm circuit shall be 
energized by a separate reliable, supervised power source, reduced to not more than 
125V. 

2. Loss of line power in any phase on the line side of the fire pump motor starter.  All 
phases shall be monitored.  Such monitoring shall detect phase loss whether the motor is 
running or at rest. 

3. Phase reversal on the line side of the fire pump motor starter.  This alarm circuit shall be 
energized by a separate reliable, supervised power source, reduced to not more than 
125V. 

4. Where two sources of power are supplied to the fire pump, this alarm circuit shall 
indicate whenever the alternate source is the source supplying power to the controller.  
This alarm circuit shall be energized by a separate reliable, supervised power source, 
reduced to not more than 125V. 

5. Monitoring shall be provided by the central service provider designated by the Owner.  
Provide required equipment, connections, wiring, conduit, dialers, communicators, etc., 
to monitor the above items as separate, distinct alarm conditions. 

6. Coordinate monitoring requirements with Section 283100 - Addressable Fire Alarm. 

2.4  FIRE PUMP SEQUENCE OF OPERATION 

A. Building on normal utility power - Actuation of fire pump. 

1. Fire pump shall immediately start (reduced voltage start). 

B. Fire pump operating on normal (utility) power source - Failure of normal power. 

1. Fire pump will stop on loss of power. 

2. Initiate an adjustable timer to delay fire pump restart. 

3. Load shed building standby load via ATS-S (inhibit ATS-S from transferring from 
normal to generator power). 

4. Start fire pump (reduced voltage start).  Delay period shall be adjustable, initially set to 
30 seconds. 

C. Emergency generator operating, ATS-E and ATS-S in emergency position (building on 
generator power) - Actuation of fire pump. 

1. Initiate an adjustable timer to delay fire pump start. 
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2. Load shed building standby load via ATS-S. 

3. Start fire pump (reduced voltage start).  Delay period shall be adjustable, initially set to 
30 seconds. 

D. Fire pump operating on emergency power - Restoration of normal (utility power): 

1. Restore normal power to fire pump after a time delay of 14 minutes. 

E. If the emergency source (generator) fails the fire pump transfer switch shall immediately 
transfer the fire pump to the normal (utility) power source. 

PART 3 - EXECUTION 

3.1  CONTRACTOR COORDINATION 

A. The fire suppression contractor shall coordinate his work with the work of all other trades to 
assure timely installation and efficient use of the pump room area.  

B. Any work installed without proper coordination shall be promptly removed and reinstalled in a 
manor to allow for a good practical arrangement of all items which need to be installed by all 
crafts involved. 

C. In case of coordination dispute, the Owner shall be consulted and his decision shall be 
binding. 

D. Costs associated with coordination and arranging or rearranging of the fire suppression system 
shall be borne by the affected Contractor, without causing any additional expense to the 
Owner. 

3.2  SYSTEM TEST 

A. Hydrostatically test the entire system in accordance with NFPA 20 chapter 11-1 standards. 

B. Test all system alarm sequences, actuations and alarms. 

C. Perform operational tests in accordance with NFPA 20, chapter 11-2 standard. 

D. Provide 48 hour advanced notice for fire pump tests to allow Owner adequate lead-time to 
arrange for personnel to witness testing. 

3.3  PROJECT CLOSE-OUT 

A. Submit a written affidavit at the completion of the system, stating that the fire suppression 
system as installed complies with all referenced codes and standards, State Fire Marshal's 
Office, and the Owner's Insurance Underwriters. 
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B. Issue one set (minimum) of As-Built drawings and maintenance data to the Owner's 
designated facility site maintenance manager. 

C. Train the Owner's designated maintenance manager in the operation and maintenance of the 
entire fire suppression system. 

END OF SECTION 213000  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


